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ASSIGNMENT 

We, Nachiappan Chidambaram of 4001 River Pointe Place, Apt. 3D, High Point, 

North Carolina 27265, and Aqeel A. Fatmi of 3809 Camden Falls Court, Greensboro, 

North Carolina 27410, in consideration of ten dollars and other valuable consideration paid 

to us by Banner Pharmacaps, Inc., a corporation of the State of Delaware, having its 

principal place of business at 4125 Premier Drive, High Point, North Carolina 27265 

(hereinafter "said Assignee"), the receipt of which is hereby acknowledged, do hereby sell, 

assign and transfer unto said Assignee, its successors and assigns, the entire interest for the 

United States of America, and its territories and all foreign countries and jurisdictions, 

including all rights of priority under the International Convention for the Protection of 

Industrial Property, in a certain invention or improvement in "SOLVENT SYSTEM FOR 

ENHANCING THE SOLUBILITY OF PHARMACEUTICAL AGENTS" described in U.S. 

Serial No. 60/659,679 filed in the United States Patent and Trademark Office on March 8, 

2005, by Nachiappan Chidambaram and Aqeel Fatmi, and in all Letters Patent of the 

United States and its territories and all foreign countries and jurisdictions which may or 

shall be granted on said invention, or any parts thereof, or on said application, or any 

provisional; divisional, continuation, continuation-in-part, reissue, or other applications 

based in whole or in part thereon. And we agree, for ourselves and our executors and 

administrators, with said Assignee and its successors and assigns, but at its or their expense 

or charges, hereafter to execute all applications, amended specifications, deeds or other 

instruments, and to do all acts necessary or proper to secure the grant of Letters Patent in 

the United States and its territories and in all other foreign countries and jurisdictions to 

said Assignee, with specifications and claims in such form as shall be approved by the 

counsel of said Assignee, and to vest and confirm in said Assignee, its successors and 

assigns, the legal title to all such patents. 
't 

4SOSS206_l.DOC BAN 102 
095161/00005. 
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By: Nachiappan Chidambaram and Aqeel A. Fatmi 
Filed: March 8, 2005 
ASSIGNMENT 

And we do hereby authorize and request the Commissioner of Patents and 

Trademarks of the United States to issue such Letters Patent as shall be granted upon said 

application or applications based thereon to said Assignee, its successors and assigns. 

WITNESS my hand and seal this 23 v-lf day of_..-l_a.y_c.lv ______ , 2005. 

,:in /e of !loe/IJ Ctzro ft;IOJ ) 
County of a-u,·/ {Qrd ) 

Nachia~an Chidarilbaram 
.~J c\.;~ve---:-

Then personally appeared the above named Nachiappan Chidambaram and 

acknowledged the foregoing instrument to be his/her free act and deed, before me this 

d).'?rd day of Q)Vrch , 2005. 

My Commission expires: _,.:,6~· ~/:A .. · ~ ..... 5 .... ~'-"'=->o~;.<------

45055206_1.DOC 2 

Notary Public 

'
,,, ....... ,, ,, M ,, 

........ ,.._\..,~ . M.o ·~ ... 
..... ~'V •••••••••••• 0 -: . 

.,:- ~ •• •• •• •• ··j) ~~ 
~o.. ··~"-.. :: :' · NOTARY \ ·;; . .. -~ \ .. Cit • .,. 

: 5 I ::! 
: Q ~. PUBUC I o E 
~.,. ·. .· ... ; .... 
., ~ •• •• '«',.. .. -: 

~ <-: ..... ••• ···A· ,'j. .... "b ............ ~.. ..<il 
,,,,, 'Ito cou · ,.v"" 
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WITNESS my band and seal this 0(/.d day of_--.~./t~ltu.~U::.::./{..!:::'1/:......... ___ , 2005. 

--:.S;;..-1_· ~-- of Jt> fl._ C rtJ i, ~.~ 
County of ?f1111fdo <4/v 

) 

) 

Aqeel A. Fatmi 

Then personally appeared the above named Aqeel A. Fatmi and acknowledged the 

foregoing instrument to be his/her free act and deed, before me this dJM" day of 

ihfl/t.[!_ lv ' 2005. 

My Commission expires: _Q~!uf;.;;....~t..t~d..:....:..fj+'--:;..o(.._b_~-..:....~--
l I ' 

4505S206_J.DOC J 

1 Notary Public 

BAN 102 
095161/00005 
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SOL VENT SYSTEM FOR ENHANCING THE 

SOLUBILITY OF PHARMACEUTICAL AGENTS 

FIELD OF THE INVENTION 

This invention is in the field of fill materials encapsulated in soft 

5 gelatin capsules. 

This application claims priority under 35 U.S.C. 119 to U.S.S.N. 

60/659,679 filed March 8, 2005. 

BACKGROUND OF THE INVENTION 

Filled one-piece soft gelatin capsules ("softgels") have been widely 

10 used for years to encapsulate consumable materials such as vitamins and 

pharmaceuticals in a liquid vehicle or carrier. Because softgels have 

properties which are quite different from two-piece hardshell capsules, 

softgels are more capable of retaining a liquid fill material. 

Not all liquids may be enclosed in a softgel capsule. Liquids 

15 containing more than about 20% water by weight are generally not enclosed 

in softgels, because the water tends to dissolve the gelatin shell. Other 

solvents such as propylene glycol, glycerin, low molecular weight alcohols, 

ketones, acids, amines, and esters all tend to degrade or dissolve the gelatin 

shell to some extent. 

20 Softgels are also somewhat sensitive to pH, and generally require a 

pH in the encapsulated liquid from about 2.5 to about 7.5. Highly acidic 

liquids may hydrolyze the gelatin, resulting in leaks, while basic liquids may 

tan the gelatin, resulting in decreased solubility of the gelatin shell. 

Pharmaceutical liquids are usually enclosed in softgels as either 

25 viscous solutions or suspensions. Suspensions are pharmaceutically less 

desirable because they can settle during manufacture, which leads to a less 

uniform product. In contrast, solutions provide the best liquid form for 

obtaining optimal "content uniformity" in a batch. Further, solutions 

typically provide a faster and more uniform absorption of an active agent 

30 than do suspensions. 

Suitable softgel solutions, however, can be difficult to achieve. One 

constraint is size. Many pharmaceutical agents require volumes of solvent 
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5 

too large to produce a softgel capsule small enough to be taken by patients. 

The solvent must also have sufficient solvating power to dissolve a large 

amount of the pharmaceutical agent to produce a concentrated solution and 

yet not dissolve, hydrolyze or tan the gelatin shell. 

Concentrated solutions of pharmaceutical agents for use in softgel 

capsules have been described. Most of these systems involve ionizing the 

free pharmaceutical agent in situ to the corresponding salt. For example, 

U.S. Patent No. 5,360,615 to Yu eta/. discloses a solvent system for 

enhancing the solubility of acidic, basic, or amphoteric pharmaceutical 

1 0 agents. The solvent system comprises polyethylene glycol, an ionizing 

agent, and water. The ionizing agent functions by causing the partial 

ionization ofthe free pharmaceutical agent. U.S. Patent No. 6,383,515, U.S. 

Patent Application Publication No. 2002/0187195, and U.S. Patent 

Application Publication No. 2001/0007668 to Sawyer et al. discloses 

15 pharmaceutically acceptable solutions containing a medicament suitable for 

filling softgel capsules comprising a polymer such as polyethylene glycol 

and an acid salt of a compound having three or more carbon atoms, such as 

sodium propionate. The salt helps to ionize the medicament without relying 

on the use of strong acids or bases. U.S. Patent No. 6,689,382 to Berthel et 

20 al. describes a pharmaceutical formulation suitable for filling softgel 

capsules comprising (a) a therapeutically effective amount of a non-steroidal 

anti-inflammatory drug (NSAID); and (b) a solvent system comprising 40% 

to 60% by weight a polyoxyethylene ether, 15% to 35% by weight of 

glycerin and 15% to 35% by weight water. In cases where the NSAID has a 

25 carboxyl or an acidic functional group, the solvent system also includes 

hydroxide ions. U.S. Patent No. 5,505,961 to Shelley et al. describes a 

method for increasing the solubility of acetaminophen alone or in 

combination with other pharmaceutically active agents to form a clear 

solution for encapsulation into a softgel capsule. The method comprises 

30 solubilizing acetaminophen in a mixture of propylene glycol, polyethylene 

glycol, water, polyvinylpyrrolidone and sodium or potassium acetate. 
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The previously described methods all involve the conversion of the 

free pharmaceutical agent to the corresponding salt. In cases where the free 

pharmaceutical agent is acidic, the resulting anion can react with the 

polyethylene glycol in the fill to produce polyethylene glycol esters, thus 

5 reducing the amount of available pharmaceutical agent. 

There is a need for a solvent system containing a medicament, which 

can be encapsulated in a softgel capsule, wherein the formation of PEG 

esters is minimized. 

Therefore it is an object of the invention to provide a stable solvent 

1 0 system for pharmaceutical agents, which is suitable for encapsulation in a 

softgel capsule, wherein the formation of PEG esters is minimized. 

BRIEF SUMMARY OF THE INVENTION 

Liquid and semi-solid pharmaceutical compositions, which can be 

administered in liquid form or can be used for preparing capsules, are 

15 described herein. The composition comprises the salt of one or more active 

agents, and 0.2-1.0 mole equivalents of a de-ionizing agent per mole of 

active agent. The pH of the composition is adjusted within the range of2.5-

7.5. The de-ionizing agent causes partial de-ionization (neutralization) of the 

salt of the active agent resulting in enhanced bioavailability of salts of 

20 weakly acidic, basic or amphoteric active agents as well as decreased 

amounts of polyethylene glycol (PEG) esters. 

25 

DETAILED DESCRIPTION OF THE INVENTION 

I. Composition 

A. Fill Materials 

1. Drugs to be Formulated 

The formulation can contain any therapeutic, diagnostic, prophylactic 

or nutraceutical agent. Exemplary agents include, but are not limited to, 

analeptic agents; analgesic agents; anesthetic agents; antiasthmatic agents; 

antiarthritic agents; anticancer agents; anticholinergic agents; anticonvulsant 

30 agents; antidepressant agents; antidiabetic agents; antidiarrheal agents; 

antiemetic agents; antihelminthic agents; antihistamines; antihyperlipidemic 

agents; antihypertensive agents; anti-infective agents; anti-inflammatory 
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agents; antimigraine agents; antineoplastic agents; antiparkinson drugs; 

antipruritic agents; antipsychotic agents; antipyretic agents; antispasmodic 

agents; antitubercular agents; antiulcer agents; antiviral agents; anxiolytic 

agents; appetite suppressants (anorexic agents); attention deficit disorder and 

5 attention deficit hyperactivity disorder drugs; cardiovascular agents including 

calcium channel blockers, antianginal agents, central nervous system 

("CNS") agents, beta-blockers and antiarrhythmic agents; central nervous 

system stimulants; diuretics; genetic materials; hormonolytics; hypnotics; 

hypoglycemic agents; immunosuppressive agents; muscle relaxants; narcotic 

10 antagonists; nicotine; nutritional agents; parasympatholytics; peptide drugs; 

psychostimulants; sedatives; sialagogues, steroids; smoking cessation agents; 

sympathomimetics; tranquilizers; vasodilators; beta-agonist; and tocolytic 

agents. 

A first class of drugs is selected based on inclusion in the molecule of 

15 a weakly acidic, basic or amphoteric group that can form a salt. Any drug 

that bears an acidic or a basic functional group, for example, an amine, 

imine, imidazoyl, guanidine, piperidinyl, pyridinyl, quaternary ammonium, 

or other basic group, or a carboxylic, phosphoric, phenolic, sulfuric, sulfonic 

or other acidic group, can react with the de-ionizing agent. 

20 Some specific drugs that bear acidic or basic functional groups and 

thus may be converted to the corresponding salt for use in the described 

formulations include, but are not limited to, Acetaminophen, Acetylsalicylic 

acid, Alendronic acid, Alosetron, Amantadine, Amlopidine, Anagrelide, 

Argatroban, Atomoxetine, Atrovastatin, Azithromycin dehydrate, 

25 Balsalazide, Bromocriptan, Bupropion, Candesartan, Carboplatin, 

Ceftriaxone, Clavulonic acid, Clindamycin, Cimetadine, Dehydrocholic 

(acid), Dexmethylphenidate, Diclofenac, Dicyclomine, Diflunisal, 

Diltiazem, Donepezil, Doxorubicin, Doxepin, Epirubicin, Etodolic acid, 

Ethacrynic acid, Fenoprofen, Fluoxetine, Flurbiprofen, Furosemide, 

30 Gemfibrozil, Hydroxyzine, Ibuprofen, Imipramine, Indomethacin, 

Ketoprofen, Levothyroxine, Maprolitline, Meclizine, Methadone, 

Methylphenidate, Minocycline, Mitoxantone, Moxifloxacin, Mycophenolic 
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acid, Naproxen, Niflumic acid, Ofloxacin, Ondansetron, Pantoprazole, 

Paroxetine, Pergolide, Pramipexole, Phenytoin, Pravastain, Probenecid, 

Rabeprazole, Risedronic acid, Retinoic acid, Ropinirole, Selegiline, 

Sulindac, Tamsulosin, Telmisertan, Terbinafine, Theophyline, Tiludronic 

5 Acid, Tinzaparin, Ticarcillin, Tometin, Valproic acid, Salicylic acid, 

Sevelamer, Ziprasidone, Zoledronic acid, Acetophenazine, Albuterol, 

Almotriptan, Amitriptyline, Amphetamine, Atracurium, Beclomethasone, 

Benztropine, Biperiden, Bosentan, Bromodiphenhydramine, 

Brompheniramine carbinoxamine, Caffeine, Capecitabine, Carbergoline, 

10 Cetirizine, Chlocylizine, Chlorpheniramine, Chlorphenoxamine, 

Chlorpromazine, Citalopram, Clavunate potassium, Ciprofloxacin, 

Clemastine, Clomiphene, Clonidine, Clopidogrel, Codeine, Cyclizine, 

Cyclobenzaprine, Cyproheptadine, Delavirdine, Diethylpropion, Divalproex, 

Desipramine, Dexmethylphenidate, Dexbrompheniramine, 

15 Dexchlopheniramine, Dexchlor, Dextroamphetamine, Dexedrine, 

Dextromethorphan, Fiflunisal, Diphemanil methylsulphate, 

Diphenhydramine, Dolasetron, Doxylamine, Enoxaparin, Ergotamine, 

Ertepenem, Eprosartan, Escitalopram, Esomeprazole, Fenoldopam, Fentanyl, 

Fexofenadine, Flufenamic acid, Fluvastatin, Fluphenazine, Fluticasone, 

20 Fosinopril, Frovatriptan, Gabapentin, Galatamine, Gatifloxacin, 

Gemcitabine, Haloperidol, Hyalurondate, Hydrocodone, 

Hydroxychloroquine, Hyoscyamine, Imatinib, Imipenem, Ipatropin, 

Lisinopril, Leuprolide, Levopropoxyphene, Losartan, Meclofenamic acid, 

Mefanamic acid, Mesalamine, Mepenzolate, Meperidine, Mephentermine, 

25 Mesalimine, Mesoridazine, Metaproteranol, Metformin, Methdialazine, 

Methscopolamine, Methysergide, Metoprolol, Metronidazole, Mibefradil, 

Montelukast, Morphine, Mometasone, Naratriptan, Nelfinavir, Nortriptylene, 

Noscapine, Nylindrin, Omeprazole, Orphenadrine, Oseltamivir, Oxybutynin, 

Papaverine, Pentazocine, Phendimetrazine, Phentermine, Pioglitazone, 

30 Pilocarpine, Prochloroperazine, Pyrilamine, Quetapine, Ranitidine, 

Rivastigmine, Rosiglitazone, Salmetrol, Sertaline, Sotalol, Sumatriptan, 

Tazobactam, Tacrolimus, Tamoxifen, Ticlopidine, Topiramate, Tolterodine, 
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Triptorelin, Triplennamine, Triprolidine, Tramadol, Trovofloxacin, Ursodiol, 

Promazine, Propoxyphene, Propanolol, Pseudoephedrine, Pyrilamine, 

Quinidine, Oxybate sodium, Sermorelin, Tacrolimus, Tegaseroid, 

Teriparatide, Tolterodine, Triptorelin pamoate, Scoplolamine, Venlafaxine, 

5 Zamivir, Aminocaproic acid, Aminosalicylic acid, Hydromorphone, 

Isosuprine, Levorphanol, Melhalan, Nalidixic acid, and Para-aminosalicylic 

acid. 

2. Deionizing Agent 

The deionizing agent functions by causing partial deionization 

10 (neutralization) of the salt of one or more pharmaceutically active agents. 

When the active agent is the salt of a weak acid and a strong base, the 

deionizing agent is preferably a hydrogen ion species. When the active agent 

is the salt of a weak base and a strong acid, the deionizing agent is preferably 

a hydroxide ion species. The deionizing agent is preferably present in an 

15 amount between 0.2 to 1.0 mole equivalents per mole of the 

pharmaceutically active agent. 

Exemplary hydrogen ion species useful as de-ionizing agents 

described herein, include, but are not limited to, hydrochloric acid, 

hydrobromic acid, hydroiodic acid, sulfuric acid, fumaric acid, maleic acid, 

20 tartaric acid, methane-, ethane-, and benzene sulfonates, citric acid, malic 

acid, acetic acid, proprionic acid, pyruvic acid, butanoic acid, and lactic acid. 

Exemplary hydroxide ion species useful as de-ionizing agents 

described herein, include, but are not limited to, metal hydroxides such as 

sodium hydroxide, potassium hydroxide, ammonium hydroxide, calcium 

25 hydroxide, aluminum hydroxide, and magnesium hydroxide. 

30 

Additional acid or base can be added to adjust the pH of the fill 

composition. In a preferred embodiment, the pH of the fill composition is 

from about 2.5 to about 7.5. 

3. Excipients 

Formulations may be prepared using a pharmaceutically acceptable 

carrier composed of materials that are considered safe and effective and may 

be administered to an individual without causing undesirable biological side 
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effects or unwanted interactions. The carrier is all components present in the 

pharmaceutical formulation other than the active ingredient or ingredients. 

As generally used herein "carrier" includes, but is not limited to, 

plasticizers, crystallization inhibitors, wetting agents, bulk filling agents, 

5 solubilizers, bioavailability enhancers, solvents, pH-adjusting agents and 

combinations thereof. 

In a preferred embodiment, a mixture of polyethylene glycol and 

water is used as a solvent for the salt of the active agent and the de-ionizing 

agent. Polyethylene glycol is present in an amount from about 10% to about 

1 0 80% by weight. Water is present in an amount from about 1% to 18% by 

weight. The molecular weight of polyethylene glycol is between 300 and 

1500. Other suitable solvents include surfactants and copolymers of 

polyethylene glycol. Optionally, glycerin, polyvinylpyrrolidone (PVP) or 

propylene glycol (PPG) can be added to enhance the solubility of the drug 

15 agent. 

B. Shell Composition 

1. Gelatin 

Gelatin is the product of the partial hydrolysis of collagen. Gelatin is 

classified as either Type A or Type B gelatin. Type A gelatin is derived 

20 from the acid hydrolysis of collagen while Type B gelatin is derived from 

alkaline hydrolysis of collagen. Traditionally, bovine bones and skins have 

been used as raw materials for manufacturing Type A and Type B gelatin 

while porcine skins have been used extensively for manufacturing Type A 

gelatin. In general acid-processed gelatins form stronger gels than lime-

25 processed gelatins of the same average molecular weight. 

30 

2. Other Shell Additives 

Other suitable shell additives include plasticizers, opacifiers, 

colorants, humectants, preservatives, flavorings, and buffering salts and 

acids. 

Plasticizers are chemical agents added to gelatin to make the material 

softer and more flexible. Suitable plasticizers include glycerin, sorbitol 
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solutions which are mixtures of sorbitol and sorbitan, and other polyhydric 

alcohols such as propylene glycol and maltitol or combinations thereof. 

Opacifiers are used to opacify the capsule shell when the 

encapsulated active agents are light sensitive. Suitable opacifiers include 

5 titanium dioxide, zinc oxide, calcium carbonate and combinations thereof. 

Colorants can be used to for marketing and product 

identification/differentiation purposes. Suitable colorants include synthetic 

and natural dyes and combinations thereof. 

Humectants can be used to suppress the water activity of the soft gel. 

10 Suitable humectants include glycerin and sorbitol, which are often 

components of the plasticizer composition. Due to the low water activity of 

dried, properly stored softgels, the greatest risk from microorganisms comes 

from molds and yeasts. For this reason, preservatives can be incorporated 

into the capsule shell. Suitable preservatives include alkyl esters of p-

15 hydroxy benzoic acid such as methyl, ethyl, propyl, butyl and heptyl 

(collectively known as "parabens") or combinations thereof. 

Flavorings can be used to mask unpleasant odors and tastes of fill 

formulations. Suitable flavorings include synthetic and natural flavorings. 

The use of flavorings can be problematic due to the presence of aldehydes 

20 which can cross-link gelatin. As a result, buffering salts and acids can be 

used in conjunction with flavorings that contain aldehydes in order to inhibit 

cross-linking of the gelatin. 

25 

II. Method of Making 

A. Fill Material 

The fill material is prepared by mixing the agent (such as a salt of the 

drug), the deionizing agent, water, and polyethylene glycol at a temperature 

of 50°C to 70°C. The resulting solution is encapsulated using the appropriate 

gel mass. The pharmaceutical agent is present in an amount from about 1 0% 

to about 50% by weight. The deionizing agent is present in an amount from 

30 about 0.2 to 1.0 mole per mole of the pharmaceutical agent. Water is present 

in an amount from about 1% to about 20% by weight and polyethylene 

glycol is present in amount from about 10% to about 80% by weight. 
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Optionally, propylene glycol and/or polyvinylpyrrolidone are present in an 

amount from about 1% to about 10%. 

B. Gel Mass 

The main ingredients of the softgel capsule shell are gelatin, 

5 plasticizer, and purified water. Typical gel formulations contain (w/w) 40-

50% gelatin, 20-30% plasticizer, and 30-40% purified water. Most ofthe 

water is subsequently lost during capsule drying. The ingredients are 

combined to form a molten gelatin mass using either a cold melt or a hot 

melt process. The prepared gel masses are transferred to preheated, 

10 temperature-controlled, jacketed holding tanks where the gel mass is aged at 

5lJ-60°C until used for encapsulation. 

1. Cold Melt Process 

The cold melt process involves mixing gelatin with plasticizer and 

chilled water and then transferring the mixture to a jacket-heated tank. 

15 Typically, gelatin is added to the plasticizer at ambient temperature ( 18-

220C). The mixture is cooked (57-95°C) under vacuum for 15-30 minutes to 

a homogeneous, deaerated gel mass. Additional shell additives can be added 

to the gel mass at any point during the gel manufacturing process or they 

may be incorporated into the finished gel mass using a high torque mixer. 

20 2. Hot Melt Process 

The hot melt process involves adding, under mild agitation, the 

gelatin to a preheated (60-80°C) mixture of plasticizer and water and stirring 

the blend until complete melting is achieved. While the hot melt process is 

faster than the cold melt process, it is less accurately controlled and more 

25 susceptible to foaming and dusting. 

C. Softgel Capsule 

Softgel capsules are typically produced using a rotary die 

encapsulation process. The gel mass is fed either by gravity or through 

positive displacement pumping to two heated ( 48-65°C) metering devices. 

30 The metering devices control the flow of gel into cooled (10-l8°C), rotating 

casting drums. Ribbons are formed as the cast gel masses set on contact with 

the surface of the drums. 
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The ribbons are fed through a series of guide rolls and between 

injection wedges and the capsule-forming dies. A food-grade lubricant oil is 

applied onto the ribbons to reduce their tackiness and facilitate their transfer. 

Suitable lubricants include mineral oil, medium chain triglycerides, and 

5 soybean oil. Fill formulations are fed into the encapsulation machine by 

gravity. In the preferred embodiment, the softgels contain printing on the 

surface, optionally identifying the encapsulated agent and/or dosage. 

III. Method of Use 

The softgels may be used to encapsulate a wide range of 

10 pharmaceutically active agents, nutritional agents and personal care products. 

Softgel capsules may be administered orally to a patient to deliver a 

pharmaceutically active agent. 

Examples 

In the following examples, the fill material can be prepared by 

15 mixing the salt of one or more pharmaceutically active agents, the deionizing 

agent, water and polyethylene glycol at a temperature of 50°C to 70°C. The 

resulting solution can be encapsulated in a softgel capsule using the 

appropriate gel mass. 

20 Example 1. Naproxen Sodium with Acetic Acid as the Deionizing 

Agent 

Fill Material: 

Ingredients % {by weight} 

Naproxen Sodium 25.50 

Acetic Acid 3.00 

PVP 1.85 

PEG400 62.30 

Water 7.40 

10 
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Example 2. Naproxen Sodium with Citric Acid as the Deionizing 

Agent 

Fill Material: 

Ingredients % {b.Y weight} 

Naproxen Sodium 25.50 

Citric Acid 4.75 

PVP 1.85 

PEG400 60.50 

Water 7.40 

5 Example 3. Naproxen Sodium with Hydrochloric Acid as the 

Deionizing Agent 

Fill Material: 

Ingredients % {b.Y weight} 

Naproxen Sodium 25.50 

Hydrochloric Acid 4.72 

PVP 1.85 

PEG400 63.52 

Water 7.40 

Example 4. Naproxen Sodium with Acetic Acid as the Deionizing 

10 Agent 

Fill Material: 

Ingredients % {b.Y weight} 

Naproxen Sodium 25.50 

Acetic Acid 3.00 

PVP 1.85 

PEG400 31.15 

Water 7.40 

PEG 600 31.15 

11 



 
Petitioner - Catalent Pharma Solutions 

Ex. 1007a, Pg. 17 of 801

BAN 102 

F~ u:::: "'f .... ··· 11 . ..11 ~::ii f]IIEit ....... U:::ll ~?' :;;;w :l:::i: :1:::1: 

Example 5. Naproxen Sodium with Citric Acid as the Deionizing 

Agent 

Fill Material: 

Ingredients % {by weight} 

Naproxen Sodium 25.50 

Citric Acid 4075 

PVP 1.85 

PEG400 30.25 

Water 7.40 

PEG 600 30.25 

5 Example 6. Naproxen Sodium with Hydrochloric Acid as the 

Deionizing Agent 

Fill Material: 

Ingredients % {by weight} 

Naproxen Sodium 25.50 

Hydrochloric Acid 4072 

PVP 1.85 

PEG400 30.25 

Water 7.40 

PEG 600 30.25 

Example 7. Naproxen Sodium with Lactic Acid as the Deionizing 

10 Agent 

Fill Material: 

Ingredients % {by weight} 

Naproxen Sodium 27.50 

Lactic Acid 5.27 

Propylene Glycol 2.00 

PEG400 64.64 

Water 0.60 

12 
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Example 8. Naproxen Sodium with Lactic Acid as the Deionizing 

Agent 

Fill Material: 

Ingredients % {by weight) 

Naproxen Sodium 25.00 

Lactic Acid 0.24-0.35 M 

Propylene glycol 2.00 

PEG 600. q.s. 

5 Example 9. Naproxen Sodium with Lactic Acid as the Deionizing 

Agent 

Fill Material: 

Ingredients % {by weight) 

Naproxen Sodium 25.00 

Lactic Acid 5.00 

Propylene glycol 2.00 

PEG 600 61.2 

PEG 1000 6.80 

Example 10. Naproxen Sodium with Lactic Acid as the Deionizing 

10 Agent 

Fill Material: 

Ingredients % {by weight) 

Naproxen Sodium 25.00 

Lactic acid 5.00 

Propylene glycol 2.00 

PEG 600 51.00 

PEG 1000 17.00 

13 
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Example 11. Naproxen Sodium with Lactic Acid as the Deionizing 

Agent 

Fill Material: 

Ingredients % {!!y weight} 

Naproxen Sodium 25.00 

Lactic Acid 5.00 

Propylene glycol 2.00 

PEG 600 34.00 

PEG 1000 34.00 

5 Example 12. Naproxen Sodium with Lactic Acid as the Deionizing 

Agent 

Fill Material: 

Ingredients %{by weight} 

Naproxen Sodium 25.00 

Lactic acid 5.00 

Propylene glycol 2.00 

PEG 600 17.00 

PEG 1000 51.00 

It is understood that the disclosed invention is not limited to the 

10 particular methodology, protocols, and reagents described as these may vary. 

15 

It is also to be understood that the terminology used herein is for the purpose 

of describing particular embodiments only, and is not intended to limit the 

scope of the present invention which will be limited only by the appended 

claims. 

Unless defined otherwise, all technical and scientific terms used 

herein have the same meanings as commonly understood by one of skill in 

the art to which the disclosed invention belongs. Although any methods and 

materials similar or equivalent to those described herein can be used in the 

practice or testing of the present invention, the preferred methods, devices, 

20 and materials are as described. Publications cited herein and the materials 

14 



 
Petitioner - Catalent Pharma Solutions 

Ex. 1007a, Pg. 20 of 801

BAN 102 

IP' IC .. r ... ...- U ~E::i; D ij:;:;l .• / 1[11 :;;? :? :1:::1: ~:::1: 

for which they are cited are specifically incorporated by reference. Nothing 

herein is to be construed as an admission that the invention is not entitled to 

antedate such disclosure by virtue of prior invention. 

15 
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We claim: 

1. A pharmaceutical composition comprising 

(a) a salt of one or more pharmaceutically active agents; and 

(b) a deionizing agent. 

2. The composition of claim 1 wherein the pharmaceutically active 

agent is selected from the group consisting of therapeutically active agents, 

diagnostic agents, and prophylactic agents. 

3. The composition of claim 1 wherein the deionizing agent is 

present in an 

amount from about 0.2 to 1.0 mole equivalents per mole of the 

pharmaceutically active agent(s). 

4. The composition of claim 1 wherein the deionizing agent is 

selected from the group consisting of hydrogen ion and hydroxide ion. 

5. The composition of claim 1 further comprising polyethylene 

glycol. 

6. The composition of claim 5 wherein polyethylene glycol is present 

in an amount from about 1 0% to about 80% by weight 

7. The composition of claim 5 wherein polyethylene glycol is one or 

more polyethylene glycols with a molecular weight between 300 and 1500. 

8. The composition of claim 1 further comprising water. 

9. The composition of claim 8 wherein water is present in an amount 

from about 1% to about 18% by weight. 

10. The composition of claim 1 further comprising one or more 

excipients. 

11. The composition of claim 7 wherein the excipients are selected 

from the group consisting of plasticizers, crystallization inhibitors, wetting 

agents, bulk filling agents, solubilizers, bioavailability enhancers, solvents, 

pH-adjusting agents, dyes, preservatives, solvents, surfactants, and 

combinations thereof. 

16 
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12. The composition of claim 11 wherein the solubilizer is selected 

from the group consisting of glycerin, polyvinylpyrrolidone, propylene 

glycol and combinations thereof. 

13. The composition of claim 12 wherein the solubilizer is present in 

amount from about 1% to about 10% by weight. 

14. A method of making the composition of any of claims 1-13 

comprising 

(a) mixing the salt of one or more pharmaceutically active agents, 

and the deionizing agent at an appropriate temperature; and 

(b) encapsulating the mixture in a soft gel capsule. 

15. The method of claim 14 further comprising polyethylene glycol. 

16. The method of claim 14 further comprising water. 

1 7. The method of claim 14 wherein the appropriate tern perature is 

from about 50°C to about 70°C. 

18. A method of using the composition of any of claims 1-13 

comprising 

administering to a patient in need thereof the salt of one or more 

pharmaceutically active agents. 

19. A softgel capsule comprising a fill material wherein the fill 

material comprises 

(a) a salt of one or more pharmaceutically active agents; and 

(b) a deionizing agent. 

20. The capsule of claim 19 wherein the pharmaceutically active 

agent is selected from the group consisting of therapeutically active agents, 

diagnostic agents, and prophylactic agents. 

21. The capsule of claim 19 wherein the deionizing agent is present 

in an 

amount from about 0.2 to 1.0 mole equivalents per mole of the 

pharmaceutically active agent(s). 

22. The capsule of claim 19 wherein the deionizing agent is selected 

from the group consisting of hydrogen ion and hydroxide ion. 

23. The capsule of claim 19 further comprising polyethylene glycol. 

17 
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24. The capsule of claim 23 wherein polyethylene glycol is present 

in an amount from about 1 0% to about 80% by weight 

25. The capsule of claim 23 wherein polyethylene glycol is one or 

more polyethylene glycols with a molecular weight between 300 and 1500. 

26. The capsule of claim 19 further comprising water. 

27. The capsule of claim 26 wherein water is present in an amount 

from about 1% to about 18% by weight. 

28. The capsule of claim 19 further comprising one or more 

excipients. 

29. The capsule of claim 28 wherein the excipients are selected from 

the group consisting of plasticizers, crystallization inhibitors, wetting agents, 

bulk filling agents, solubilizers, bioavailability enhancers, solvents, pH­

adjusting agents, dyes, preservatives, solvents, surfactants, and combinations 

thereof. 

30. The capsule of claim 29 wherein the solubilizer is selected from 

the group consisting of glycerin, polyvinylpyrrolidone, propylene glycol and 

combinations thereof. 

31. The capsule of claim 29 wherein the solubilizer is present in 

amount from about 1% to about 1 0% by weight. 

18 
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SOLVENT SYSTEM FOR ENHANCING THE 

SOLUBILITY OF PHARMACEUTICAL AGENTS 

ABSTRACT OF THE DISCLOSURE 

Liquid and semi-solid pharmaceutical compositions, which 

can be administered in liquid form or can be used for preparing capsules, are 

described herein. The composition comprises the salt of one ore more active 

agents, polyethylene glycol, 0.2-1.0 mole equivalents of a de-ionizing agent 

per mole of active agent, and water. The pH of the composition is adjusted 

within the range of2.5- 7.5. The de-ionizing agent causes partial de­

ionization (neutralization) of the salt of the active agent resulting in enhanced 

bioavailability of salts of weakly acidic, basic or amphoteric active agents as 

well as lesser amounts of polyethylene glycol (PEG) esters. 

19 
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SOLVENT SYSTEM FOR ENHANCING THE 

SOLUBILITY OF PHARMACEUTICAL AGENTS 

FIELD OF THE INVENTION 

This invention is in the field of fill materials encapsulated in soft 

5 gelatin capsules. 

This application claims priority under 35 U.S.C. 119 to U.S.S.N. 

60/659,679 filed March 8, 2005. 

BACKGROUND OF THE INVENTION 

Filled one-piece soft gelatin capsules ("softgels") have been widely 

10 used for years to encapsulate consumable materials such as vitamins and 

pharmaceuticals in a liquid vehicle or carrier. Because softgels have 

properties which are quite different from two-piece hardshell capsules, 

softgels are more capable of retaining a liquid fill material. 

Not all liquids may be enclosed in a softgel capsule. Liquids 

15 containing more than about 20% water by weight are generally not enclosed 

in softgels, because the water tends to dissolve the gelatin shell. Other 

solvents such as propylene glycol, glycerin, low molecular weight alcohols, 

ketones, acids, amines, and esters all tend to degrade or dissolve the gelatin 

shell to some extent. 

20 Softgels are also somewhat sensitive to pH, and generally require a 

pH in the encapsulated liquid from about 2.5 to about 7.5. Highly acidic 

liquids may hydrolyze the gelatin, resulting in leaks, while basic liquids may 

tan the gelatin, resulting in decreased solubility of the gelatin shell. 

Pharmaceutical liquids are usually enclosed in softgels as either 

25 viscous solutions or suspensions. Suspensions are pharmaceutically less 

desirable because they can settle during manufacture, which leads to a less 

uniform product. In contrast, solutions provide the best liquid form for 

obtaining optimal "content uniformity" in a batch. Further, solutions 

typically provide a faster and more uniform absorption of an active agent 

30 than do suspensions. 

Suitable softgel solutions, however, can be difficult to achieve. One 

constraint is size. Many pharmaceutical agents require volumes of solvent 
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5 

too large to produce a softgel capsule small enough to be taken by patients. 

The solvent must also have sufficient solvating power to dissolve a large 

amount of the pharmaceutical agent to produce a concentrated solution and 

yet not dissolve, hydrolyze or tan the gelatin shell. 

Concentrated solutions of pharmaceutical agents for use in softgel 

capsules have been described. Most of these systems involve ionizing the 

free pharmaceutical agent in situ to the corresponding salt. For example, 

U.S. Patent No. 5,360,615 to Yu et al. discloses a solvent system for 

enhancing the solubility of acidic, basic, or amphoteric pharmaceutical 

10 agents. The solvent system comprises polyethylene glycol, an ionizing 

agent, and water. The ionizing agent functions by causing the partial 

ionization of the free pharmaceutical agent. U.S. Patent No. 6,383,515, U.S. 

Patent Application Publication No. 2002/0187195, and U.S. Patent 

Application Publication No. 2001/0007668 to Sawyer et al. discloses 

15 pharmaceutically acceptable solutions containing a medicament suitable for 

filling softgel capsules comprising a polymer such as polyethylene glycol 

and an acid salt of a compound having three or more carbon atoms, such as 

sodium propionate. The salt helps to ionize the medicament without relying 

on the use of strong acids or bases. U.S. Patent No. 6,689,382 to Berthel et 

20 al. describes a pharmaceutical formulation suitable for filling softgel 

capsules comprising (a) a therapeutically effective amount of a non-steroidal 

anti-inflammatory drug (NSAID); and (b) a solvent system comprising 40% 

to 60% by weight a polyoxyethylene ether, 15% to 35% by weight of 

glycerin and 15% to 35% by weight water. In cases where the NSAID has a 

25 carboxyl or an acidic functional group, the solvent system also includes 

hydroxide ions. U.S. Patent No. 5,505,961 to Shelley et al. describes a 

method for increasing the solubility of acetaminophen alone or in 

combination with other pharmaceutically active agents to form a clear 

solution for encapsulation into a softgel capsule. The method comprises 

30 solubilizing acetaminophen in a mixture of propylene glycol, polyethylene 

glycol, water, polyvinylpyrrolidone and sodium or potassium acetate. 
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The previously described methods all involve the conversion of the 

free pharmaceutical agent to the corresponding salt. In cases where the free 

pharmaceutical agent is acidic, the resulting anion can react with the 

polyethylene glycol in the fill to produce polyethylene glycol esters, thus 

5 reducing the amount of available pharmaceutical agent. 

There is a need for a solvent system containing a medicament, which 

can be encapsulated in a softgel capsule, wherein the formation of PEG 

esters is minimized. 

Therefore it is an object of the invention to provide a stable solvent 

10 system for pharmaceutical agents, which is suitable for encapsulation in a 

so:ftgel capsule, wherein the formation of PEG esters is minimized. 

BRIEF SUMMARY OF THE INVENTION 

Liquid and semi-solid pharmaceutical compositions, which can be 

administered in liquid form or can be used for preparing capsules, are 

15 described herein. The composition comprises the salt of one or more active 

agents, and 0.2-1.0 mole equivalents of a de-ionizing agent per mole of 

active agent. The pH of the composition is adjusted within the range of 2.5 -

7.5. The de-ionizing agent causes partial de-ionization (neutralization) of the 

salt of the active agent resulting in enhanced bioavailability of salts of 

20 weakly acidic, basic or amphoteric active agents as well as decreased 

amounts ofpolyethylene glycol (PEG) esters. 

25 

DETAILED DESCRIPTION OF THE INVENTION 

I. Composition 

A. Fill Materials 

1. Drugs to be Formulated 

The formulation can contain any therapeutic, diagnostic, prophylactic 

or nutraceutical agent. Exemplary agents include, but are not limited to, 

analeptic agents; analgesic agents; anesthetic agents; antiasthmatic agents; 

antiarthritic agents; anticancer agents; anticholinergic agents; anticonvulsant 

30 agents; antidepressant agents; antidiabetic agents; antidiarrheal agents; 

antiemetic agents; antihelminthic agents; antihistamines; antihyperlipidemic 

agents; antihypertensive agents; anti-infective agents; anti-inflammatory 
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agents; antimigraine agents; antineoplastic agents; antiparkinson drugs; 

antipruritic agents; antipsychotic agents; antipyretic agents; antispasmodic 

agents; antitubercular agents; antiulcer agents; antiviral agents; anxiolytic 

agents; appetite suppressants (anorexic agents); attention deficit disorder and 

5 attention deficit hyperactivity disorder drugs; cardiovascular agents including 

calcium channel blockers, antianginal agents, central nervous system 

("CNS ") agents, beta-blockers and antiarrhythmic agents; central nervous 

system stimulants; diuretics; genetic materials; hormonolytics; hypnotics; 

hypoglycemic agents; immunosuppressive agents; muscle relaxants; narcotic 

10 antagonists; nicotine; nutritional agents; parasympatholytics; peptide drugs; 

psychostimulants; sedatives; sialagogues, steroids; smoking cessation agents; 

sympathomimetics; tranquilizers; vasodilators; beta-agonist; and tocolytic 

agents. 

A first class of drugs is selected based on inclusion in the molecule of 

15 a weakly acidic, basic or amphoteric group that can form a salt. Any drug 

that bears an acidic or a basic functional group, for example, an amine, 

imine, imidazoyl, guanidine, piperidinyl, pyridinyl, quaternary ammonium, 

or other basic group, or a carboxylic, phosphoric, phenolic, sulfuric, sulfonic 

or other acidic group, can react with the de-ionizing agent. 

20 Some specific drugs that bear acidic or basic functional groups and 

thus may be converted to the corresponding salt for use in the described 

formulations include, but are not limited to, Acetaminophen, Acetylsalicylic 

acid, Alendronic acid, Alosetron, Amantadine, Amlopidine, Anagrelide, 

Argatroban, Atomoxetine, Atrovastatin, Azithromycin dehydrate, 

25 Balsalazide, Bromocriptan, Bupropion, Candesartan, Carboplatin, 

Ceftriaxone, Clavulonic acid, Clindamycin, Cimetadine, Dehydrocholic 

(acid), Dexmethylphenidate, Diclofenac, Dicyclomine, Diflunisal, 

Diltiazem, Donepezil, Doxorubicin, Doxepin, Epirubicin, Etodolic acid, 

Ethacrynic acid, Fenoprofen, Fluoxetine, Flurbiprofen, Furosemide, 

30 Gemfibrozil, Hydroxyzine, Ibuprofen, Imipramine, Indomethacin, 

Ketoprofen, Levothyroxine, Maprolitline, Meclizine, Methadone, 

Methylphenidate, Minocycline, Mitoxantone, Moxifloxacin, Mycophenolic 

4 



 
Petitioner - Catalent Pharma Solutions 

Ex. 1007a, Pg. 30 of 801

wo 2006/096580 PCT /US2006/007788 

acid, Naproxen, Niflumic acid, Ofloxacin, Ondansetron, Pantoprazole, 

Paroxetine, Pergolide, Pramipexole, Phenytoin, Pravastain, Probenecid, 

Rabeprazole, Risedronic acid, Retinoic acid, Ropinirole, Selegiline, 

Sulindac, Tamsulosin, Telmisertan, Terbinafine, Theophyline, Tiludronic 

5 Acid, Tinzaparin, Ticarcillin, Tometin, Valproic acid, Salicylic acid, 

Sevelamer, Ziprasidone, Zoledronic acid, Acetophenazine, Albuterol, 

Almotriptan, Amitriptyline, Amphetamine, Atracurium, Beclomethasone, 

Benztropine, Biperiden, Bosentan, Bromodiphenhydramine, 

Brompheniramine carbinoxamine, Caffeine, Capecitabine, Carbergoline, 

10 Cetirizine, Chlocylizine, Chlorpheniramine, Chlorphenoxamine, 

Chlorpromazine, Citalopram, Clavunate potassium, Ciprofloxacin, 

Clemastine, Clomiphene, Clonidine, Clopidogrel, Codeine, Cyclizine, 

Cyclobenzaprine, Cyproheptadine, Delavirdine, Diethylpropion, Divalproex, 

Desipramine, Dexmethylphenidate, Dexbrompheniramine, 

15 Dexchlopheniramine, Dexchlor, Dextroamphetamine, Dexedrine, 

Dextromethorphan, Fiflunisal, Diphemanil methylsulphate, 

Diphenhydramine, Dolasetron, Doxylamine, Enoxaparin, Ergotamine, 

Ertepenem, Eprosartan, Escitalopram, Esomeprazole, Fenoldopam, Fentanyl, 

Fexofenadine, Flufenamic acid, Fluvastatin, Fluphenazine, Fluticasone, 

20 Fosinopril, Frovatriptan, Gabapentin, Galatamine, Gatifloxacin, 

Gemcitabine, Haloperidol, Hyalurondate, Hydrocodone, 

Hydroxychloroquine, Hyoscyamine, Imatinib, Imipenem, Ipatropin, 

Lisinopril, Leuprolide, Levopropoxyphene, Losartan, Meclofenamic acid, 

Mefanamic acid, Mesalamine, Mepenzolate, Meperidine, Mephentermine, 

25 Mesalimine, Mesoridazine, Metaproteranol, Metformin, Methdialazine, 

Methscopolamine, Methysergide, Metoprolol, Metronidazole, Mibefradil, 

Montelukast, Morphine, Mometasone, Naratriptan, Nelfinavir, Nortriptylene, 

Noscapine, Nylindrin, Omeprazole, Orphenadrine, Oseltamivir, Oxybutynin, 

Papaverine, Pentazocine, Phendimetrazine, Phentermine, Pioglitazone, 

30 Pilocarpine, Prochloroperazine, Pyrilamine, Quetapine, Ranitidine, 

Rivastigmine, Rosiglitazone, Salmetrol, Sertaline, Sotalol, Sumatriptan, 

Tazobactam, Tacrolimus, Tamoxifen, Ticlopidine, Topiramate, Tolterodine, 
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Triptorelin, Triplennamine, Triprolidine, Tramadol, Trovofloxacin, Ursodiol, 

Promazine, Propoxyphene, Propanolol, Pseudoephedrine, Pyrilamine, 

Quinidine, Oxybate sodium, Sermorelin, Tacrolimus, Tegaseroid, 

Teriparatide, Tolterodine, Triptorelin pamoate, Scoplolamine, Venlafaxine, 

5 Zamivir, Aminocaproic acid, Aminosalicylic acid, Hydromorphone, 

Isosuprine, Levorphanol, Melhalan, Nalidixic acid, and Para-aminosalicylic 

acid. 

2. Deionizing Agent 

The deionizing agent functions by causing partial deionization 

10 (neutralization) of the salt of one or more pharmaceutically active agents. 

When the active agent is the salt of a weak acid and a strong base, the 

deionizing agent is preferably a hydrogen ion species. When the active agent 

is the salt of a weak base and a strong acid, the deionizing agent is preferably 

a hydroxide ion species. The deionizing agent is preferably present in an 

15 amount between 0.2 to 1.0 mole equivalents per mole ofthe 

pharmaceutically active agent. 

Exemplary hydrogen ion species useful as de-ionizing agents 

described herein, include, but are not limited to, hydrochloric acid, 

hydrobromic acid, hydroiodic acid, sulfuric acid, fumaric acid, maleic acid, 

20 tartaric acid, methane-, ethane-, and benzene sulfonates, citric acid, malic 

acid, acetic acid, proprionic acid, pyruvic acid, butanoic acid, and lactic acid. 

Exemplary hydroxide ion species useful as de-ionizing agents 

described herein, include, but are not limited to, metal hydroxides such as 

sodium hydroxide, potassium hydroxide, ammonium hydroxide, calcium 

25 hydroxide, aluminum hydroxide, and magnesium hydroxide. 

30 

Additional acid or base can be added to adjust the pH of the fill 

composition. In a preferred embodiment, the pH of the fill composition is 

from about 2.5 to about 7.5. 

3. Excipients 

Formulations may be prepared using a pharmaceutically acceptable 

carrier composed of materials that are considered safe and effective and may 

be administered to an individual without causing undesirable biological side 
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effects or unwanted interactions. The carrier is all components present in the 

pharmaceutical formulation other than the active ingredient or ingredients. 

As generally used herein "carrier" includes, but is not limited to, 

plasticizers, crystallization inhibitors, wetting agents, bulk filling agents, 

5 solubilizers, bioavailability enhancers, solvents, pH-adjusting agents and 

combinations thereof. 

In a preferred embodiment, a mixture of polyethylene glycol and 

water is used as a solvent for the salt of the active agent and the de-ionizing 

agent. Polyethylene glycol is present in an amount from about 10% to about 

10 80% by weight. Water is present in an amount from about 1% to 18% by 

weight. The molecular weight of polyethylene glycol is between 300 and 

1500. Other suitable solvents include surfactants and copolymers of 

polyethylene glycol. Optionally, glycerin, polyvinylpyrrolidone (PVP) or 

propylene glycol (PPG) can be added to enhance the solubility of the drug 

15 agent. 

B. Shell Composition 

1. Gelatin 

Gelatin is the product of the partial hydrolysis of collagen. Gelatin is 

classified as either Type A or Type B gelatin. Type A gelatin is derived 

20 from the acid hydrolysis of collagen while Type B gelatin is derived from 

alkaline hydrolysis of collagen. Traditionally, bovine bones and skins have 

been used as raw materials for manufacturing Type A and Type B gelatin 

while porcine skins have been used extensively for manufacturing Type A 

gelatin. In general acid-processed gelatins form stronger gels than lime-

25 processed gelatins of the same average molecular weight. 

30 

2. Other Shell Additives 

Other suitable shell additives include plasticizers, opacifiers, 

colorants, humectants, preservatives, flavorings, and buffering salts and 

acids. 

Plasticizers are chemical agents added to gelatin to make the material 

softer and more flexible. Suitable plasticizers include glycerin, sorbitol 
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solutions which are mixtures of sorbitol and sorbitan, and other polyhydric 

alcohols such as propylene glycol and maltitol or combinations thereof. 

Opacifiers are used to opacify the capsule shell when the 

encapsulated active agents are light sensitive. Suitable opacifiers include 

5 titanium dioxide, zinc oxide, calcium carbonate and combinations thereof. 

Colorants can be used to for marketing and product 

identification/differentiation purposes. Suitable colorants include synthetic 

and natural dyes and combinations thereof. 

Humectants can be used to suppress the water activity of the softgel. 

10 Suitable humectants include glycerin and sorbitol, which are often 

components of the plasticizer composition. Due to the low water activity of 

dried, properly stored softgels, the greatest risk from microorganisms comes 

from molds and yeasts. For this reason, preservatives can be incorporated 

into the capsule shell. Suitable preservatives include alkyl esters of p-

15 hydroxy benzoic acid such as methyl, ethyl, propyl, butyl and heptyl 

(collectively known as "parabens") or combinations thereof. 

Flavorings can be used to mask unpleasant odors and tastes of fill 

formulations. Suitable flavorings include synthetic and natural flavorings. 

The use of flavorings can be problematic due to the presence of aldehydes 

20 which can cross-link gelatin. As a result, buffering salts and acids can be 

used in conjunction with flavorings that contain aldehydes in order to inhibit 

cross-linking ofthe gelatin. 

25 

II. Method of Making 

A. Fill Material 

The fill material is prepared by mixing the agent (such as a salt of the 

drug), the deionizing agent, water, and polyethylene glycol at a temperature 

of 50°C to 70°C. The resulting solution is encapsulated using the appropriate 

gel mass. The pharmaceutical agent is present in an amount from about 10% 

to about 50% by weight. The deionizing agent is present in an amount from 

30 about 0.2 to 1.0 mole per mole of the pharmaceutical agent. Water is present 

in an amount from about 1% to about 20% by weight and polyethylene 

glycol is present in amount from about 10% to about 80% by weight. 
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Optionally, propylene glycol and/or polyvinylpyrrolidone are present in an 

amount from about 1% to about 10%. 

B. GelMass 

The main ingredients of the softgel capsule shell are gelatin, 

5 plasticizer, and purified water. Typical gel formulations contain (w/w) 40-

50% gelatin, 20-30% plasticizer, and 30-40% purified water. Most of the 

water is subsequently lost during capsule drying. The ingredients are 

combined to form a molten gelatin mass using either a cold melt or a hot 

melt process. The prepared gel masses are transferred to preheated, 

10 temperature-controlled, jacketed holding tanks where the gel mass is aged at 

50-60°C until used for encapsulation. 

1. Cold Melt Process 

The cold melt process involves mixing gelatin with plasticizer and 

chilled water and then transferring the mixture to a jacket-heated tank. 

15 Typically, gelatin is added to the plasticizer at ambient temperature (18-

220C). The mixture is cooked (57-95°C) under vacuum for 15-30 minutes to 

a homogeneous, deaerated gel mass. Additional shell additives can be added 

to the gel mass at any point during the gel manufacturing process or they 

may be incorporated into the finished gel mass using a high torque mixer. 

20 2. Hot Melt Process 

The hot melt process involves adding, under mild agitation, the 

gelatin to a preheated ( 60-80°C) mixture of plasticizer and water and stirring 

the blend until complete melting is achieved. While the hot melt process is 

faster than the cold melt process, it is less accurately controlled and more 

25 susceptible to foaming and dusting. 

C. Softgel Capsule 

Softgel capsules are typically produced using a rotary die 

encapsulation process. The gel mass is fed either by gravity or through 

positive displacement pumping to two heated ( 48-65°C) metering devices. 

3 0 The metering devices control the flow of gel into cooled ( 1 0-18°C), rotating 

casting drums. Ribbons are formed as the cast gel masses set on contact with 

the surface ofthe drums. 
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The ribbons are fed through a series of guide rolls and between 

injection wedges and the capsule-forming dies. A food-grade lubricant oil is 

applied onto the ribbons to reduce their tackiness and facilitate their transfer. 

Suitable lubricants include mineral oil, medium chain triglycerides, and 

5 soybean oil. Fill formulations are fed into the encapsulation machine by 

gravity. In the preferred embodiment, the softgels contain printing on the 

surface, optionally identifying the encapsulated agent and/or dosage. 

III. Method ofUse 

The softgels may be used to encapsulate a wide range of 

1 0 pharmaceutically active agents, nutritional agents and personal care products. 

Softgel capsules may be administered orally to a patient to deliver a 

pharmaceutically active agent. 

Examples 

In the following examples, the fill material can be prepared by 

15 mixing the salt of one or more pharmaceutically active agents, the deionizing 

agent, water and polyethylene glycol at a temperature of 50°C to 70°C. The 

resulting solution can be encapsulated in a softgel capsule using the 

appropriate gel mass. 

20 Example 1. Naproxen Sodium with Acetic Acid as the Deionizing 

Agent 

Fill Material: 

Ingredients % {by weight} 

Naproxen Sodium 25.50 

Acetic Acid 3.00 

PVP 1.85 

PEG400 62.30 

Water 7.40 

10 
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Example 2. Naproxen Sodium with Citric Acid as the Deionizing 

Agent 

Fill Material: 

Ingredients % (by weight} 

Naproxen Sodium 25.50 

Citric Acid 4.75 

PVP 1.85 

PEG400 60.50 

Water 7.40 

5 Example 3. Naproxen Sodium with Hydrochloric Acid as the 

Deionizing Agent 

Fill Material: 

Ingredients % (by weight} 

Naproxen Sodium 25.50 

Hydrochloric Acid 4.72 

PVP 1.85 

PEG400 63.52 

Water 7.40 

Example 4. Naproxen Sodium with Acetic Acid as the Deionizing 

10 Agent 

Fill Material: 

Ingredients % (by weight} 

Naproxen Sodium 25.50 

Acetic Acid 3.00 

PVP 1.85 

PEG400 31.15 

Water 7.40 

PEG600 31.15 

11 



 
Petitioner - Catalent Pharma Solutions 

Ex. 1007a, Pg. 37 of 801

WO 2006/096580 PCT/US2006/007788 

Example 5. Naproxen Sodium with Citric Acid as the Deionizing 

Agent 

Fill Material: 

Ingredients % (by weight} 

Naproxen Sodium 25.50 

Citric Acid 4075 

PVP 1.85 

PEG400 30.25 

Water 7.40 

PEG600 30.25 

5 Example 6. Naproxen Sodium with Hydrochloric Acid as the 

Deionizing Agent 

Fill Material: 

Ingredients % (by weight} 

Naproxen Sodium 25.50 

Hydrochloric Acid 4072 

PVP 1.85 

PEG400 30.25 

Water 7.40 

PEG600 30.25 

Example 7. Naproxen Sodium with Lactic Acid as the Deionizing 

10 Agent 

Fill Material: 

Ingredients % (by weight} 

Naproxen Sodium 27.50 

Lactic Acid 5.27 

Propylene Glycol 2.00 

PEG400 64.64 

Water 0.60 

12 
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Example 8. Naproxen Sodium with Lactic Acid as the Deionizing 

Agent 

Fill Material: 

Ingredients % (by weight) 

Naproxen Sodium 25.00 

Lactic Acid 0.24-0.35 M 

Propylene glycol 2.00 

PEG600. q.s. 

5 Example 9. Naproxen Sodium with Lactic Acid as the Deionizing 

Agent 

Fill Material: 

Ingredients % (by weight) 

Naproxen Sodium 25.00 

Lactic Acid 5.00 

Propylene glycol 2.00 

PEG600 61.2 

PEG 1000 6.80 

Example 10. Naproxen Sodium with Lactic Acid as the Deionizing 

10 Agent 

Fill Material: 

Ingredients % (by weight) 

Naproxen Sodium 25.00 

Lactic acid 5.00 

Propylene glycol 2.00 

PEG600 51.00 

PEG 1000 17.00 

13 
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Example 11. Naproxen Sodium with Lactic Acid as the Deionizing 

Agent 

Fill Material: 

Ingredients % (by weight) 

Naproxen Sodium 25.00 

Lactic Acid 5.00 

Propylene glycol 2.00 

PEG600 34.00 

PEG 1000 34.00 

5 Example 12. Naproxen Sodium with Lactic Acid as the Deionizing 

Agent 

Fill Material: 

Ingredients % (by weight) 

Naproxen Sodium 25.00 

Lactic acid 5.00 

Propylene glycol 2.00 

PEG600 17.00 

PEG 1000 51.00 

It is understood that the disclosed invention is not limited to the 

10 particular methodology, protocols, and reagents described as these may vary. 

15 

It is also to be understood that the terminology used herein is for the purpose 

of describing particular embodiments only, and is not intended to limit the 

scope of the present invention which will be limited only by the appended 

claims. 

Unless defined otherwise, all technical and scientific terms used 

herein have the same meanings as commonly understood by one of skill in 

the art to which the disclosed invention belongs. Although any methods and 

materials similar or equivalent to those described herein can be used in the 

practice or testing of the present invention, the preferred methods, devices, 

20 and materials are as described. Publications cited herein and the materials 

14 
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for which they are cited are specifically incorporated by reference. Nothing 

herein is to be construed as an admission that the invention is not entitled to 

antedate such disclosure by virtue of prior invention. 

15 
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We claim: 

1. A pharmaceutical composition comprising 

(a) a salt of one or more pharmaceutically active agents; and 

(b) a deionizing agent. 

2. The composition of claim 1 wherein the pharmaceutically active 

agent is selected from the group consisting of therapeutically active agents, 

diagnostic agents, and prophylactic agents. 

3. The composition of claim 1 wherein the deionizing agent is 

present in an 

amount from about 0.2 to 1.0 mole equivalents per mole of the 

pharmaceutically active agent(s). 

4. The composition of claim 1 wherein the deionizing agent is 

selected from the group consisting of hydrogen ion and hydroxide ion. 

5. The composition of claim 1 further comprising polyethylene 

glycol. 

6. The composition of claim 5 wherein polyethylene glycol is present 

in an amount from about 10% to about 80% by weight 

7. The composition of claim 5 wherein polyethylene glycol is one or 

more polyethylene glycols with a molecular weight between 300 and 1500. 

8. The composition of claim 1 further comprising water. 

9. The composition of claim 8 wherein water is present in an amount 

from about 1% to about 18% by weight. 

10. The composition of claim 1 further comprising one or more 

excipients. 

11. The composition of claim 7 wherein the excipients are selected 

from the group consisting of plasticizers, crystallization inhibitors, wetting 

agents, bulk filling agents, solubilizers, bioavailability enhancers, solvents, 

pH-adjusting agents, dyes, preservatives, solvents, surfactants, and 

combinations thereof. 

16 
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12. The composition of claim 11 wherein the solubilizer is selected 

from the group consisting of glycerin, polyvinylpyrrolidone, propylene 

glycol and combinations thereof. 

13. The composition of claim 12 wherein the solubilizer is present in 

amount from about 1% to about 10% by weight. 

14. A method of making the composition of any of claims 1-13 

compnsmg 

(a) mixing the salt of one or more pharmaceutically active agents, 

and the deionizing agent at an appropriate temperature; and 

(b) encapsulating the mixture in a soft gel capsule. 

15. The method of claim 14 further comprising polyethylene glycol. 

16. The method of claim 14 further comprising water. 

17. The method of claim 14 wherein the appropriate temperature is 

from about 50°C to about 70°C. 

18. A method of using the composition of any of claims 1-13 

comprising 

administering to a patient in need thereof the salt of one or more 

pharmaceutically active agents. 

19. A softgel capsule comprising a fill material wherein the fill 

material comprises 

(a) a salt of one or more pharmaceutically active agents; and 

(b) a deionizing agent. 

20. The capsule of claim 19 wherein the pharmaceutically active 

agent is selected from the group consisting of therapeutically active agents, 

diagnostic agents, and prophylactic agents. 

21. The capsule of claim 19 wherein the deionizing agent is present 

man 

amount from about 0.2 to 1.0 mole equivalents per mole of the 

pharmaceutically active agent(s). 

22. The capsule of claim 19 wherein the deionizing agent is selected 

from the group consisting of hydrogen ion and hydroxide ion. 

23. The capsule of claim 19 further comprising polyethylene glycol. 

17 
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24. The capsule of claim 23 wherein polyethylene glycol is present 

in an amount from about 10% to about 80% by weight 

25. The capsule of claim 23 wherein polyethylene glycol is one or 

more polyethylene glycols with a molecular weight between 300 and 1500. 

26. The capsule of claim 19 further comprising water. 

27. The capsule of claim 26 wherein water is present in an amount 

from about 1% to about 18% by weight. 

28. The capsule of claim 19 further comprising one or more 

excipients. 

29. The capsule of claim 28 wherein the excipients are selected from 

the group consisting of plasticizers, crystallization inhibitors, wetting agents, 

bulk filling agents, solubilizers, bioavailability enhancers, solvents, pH­

adjusting agents, dyes, preservatives, solvents, surfactants, and combinations 

thereof. 

30. The capsule of claim 29 wherein the solubilizer is selected from 

the group consisting of glycerin, polyvinylpyrrolidone, propylene glycol and 

combinations thereof. 

31. The capsule of claim 29 wherein the solubilizer is present in 

amount from about 1% to about 10% by weight. 

18 
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SOL VENT SYSTEM FORENHANCING THE SOLUBILITY OF 

PHARMACEUTICAL AGENTS 

FIELD OF THE INVENTION 

This invention is in the field of fill materialsencapsulated in soft gelatin 

5 capsules. 

BACKGROUND OF THE INVENTION 

Filled one-piece soft gelatin capsules ("softgels") have been widely used 

for years to encapsulate consumable materials such as vitamins and 

pharmaceuticals in a liquid vehicle or carrier. Because softgels have properties 

10 which are quite different from two-piece hardshell capsules, softgels are more 

capable of retaining a liquid fill material. 

Not all liquids may be enclosed in a softgel capsule. Liquids containing 

more than about 20% water by weight are generally not enclosed in softgels, 

because the water tends to dissolve the gelatin shell. Other solvents such as 

15 propylene glycol, glycerin, low molecular weight alcohols, ketones, acids, 

amines, and esters all tend to degrade or dissolve the gelatin shell to some 

extent. 

Softgels are also somewhat sensitive to pH, and generally require a pH in 

the encapsulated liquid from about 2.5 to about 7.5. Highly acidic liquids may 

20 hydrolyze the gelatin, resulting in leaks, while basic liquids may tan the gelatin, 

resulting in decreased solubility of the gelatin shell. 

Pharmaceutical liquids are usually enclosed in softgels as either viscous 

solutions or suspensions. Suspensions are pharmaceutically less desirable 

because they can settle during manufacture, which leads to a less uniform: 

25 product. In contrast, solutions provide the best liquid form for obtaining optimal 

"content uniformity" in a batch. Further, solutions typically provide a faster and 

more uniform absorption of an active agent than do suspensions. 

Suitable softgel solutions, however, can be difficult to achieve. One 

constraint is size. Many pharmaceutical agents require volumes of solvent too 

30 large to produce a softgel capsule small enough to be taken by patients. The 
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solvent must also have sufficient solvating power to dissolve a large amount of 

the pharmaceutical agent to produce a concentrated solution and yet not 

dissolve, hydrolyze or tan the gelatin shell. 

Concentrated solutions of pharmaceutical agents for use in softgel 

5 capsules have been described. Most of these systems involve ionizing the free 

pharmaceutical agent in situ to the corresponding salt. For example, U.S. Patent 

No. 5,360,615 to Yu et al. discloses a solvent system for enhancing the 

solubility of acidic, basic, or amphoteric pharmaceutical agents. The solvent 

system comprises polyethylene glycol, an ionizing agent, and water. The 

10 ionizing agent functions by causing the partial ionization of the free 

pharmaceutical agent. U.S. Patent No. 6,383,515, U.S. Patent Application 

Publication No. 2002/0187195, and U.S. Patent Application Publication No. 

2001/0007668 to Sawyer et al. discloses pharmaceutically acceptable solutions 

containing a medicament suitable for filling softgel capsules comprising a 

15 polymer such as polyethylene glycol and an acid salt of a compound having 3 or 

more carbon atoms, such as sodium propionate. The salt helps to ionize the 

medicament without relying on the use of strong acids or bases. U.S. Patent No. 

6,689,382 to Berthelet al. describes a pharmaceutical formulation suitable for 

filling softgel capsules comprising (a) a therapeutically effective amount of a 

20 non-steroidal anti-inflammatory drug (NSAID); and (b) a solvent system 

comprising 40% to 60% by weight a polyoxyethylene ether, 15% to 35% by 

weight of glycerin and 15% to 35% by weight water. In cases where the NSAID 

has a carboxyl or an acidic functional group, the solvent system also includes 

hydroxide ions. U.S. Patent No. 5,505,961 to Shelley et al. describes a method 

25 for increasing the solubility of acetaminophen alone or in combination with 

other pharmaceutically active agents to form a clear solution for encapsulation 

into a softgel capsule. The method comprises solubilizing acetaminophen in a 

mixture of propylene glycol, polyethylene glycol, water, polyvinylpyrrolidone 

and sodium or potassium acetate. 

30 
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The previously described methods all involve the conversion of the free 

pharmaceutical agent to the corresponding salt. In cases where the free 

pharmaceutical agent is acidic, the resulting anion can react with the 

polyethylene glycol in the fill to produce polyethylene glycol esters, thus 

5 reducing the amount of available pharmaceutical agent. 

There exists a need for a solvent system containing a medicament, which 

can be encapsulated in a soft gel capsule, wherein the formation of PEG esters is 

minimized. 

Therefore it is an object of the invention to provide a stable solvent 

10 system for pharmaceutical agents, which is suitable for encapsulation in a 

softgel capsule, wherein the formation of PEG esters is minimized. 

BRIEF SUMMARY OF THE INVENTION 

Liquid and semi-solid pharmaceutical compositions, which can be 

administered in liquid form or can be used for preparing capsules, are described 

15 herein. The composition comprises the salt of one or more active agents, and 

0.2-1.0 mole equivalents of a de-ionizing agent per mole of active agent. The 

pH ofthe composition is adjusted within the range of2.5- 7.5. The de-ionizing 

agent causes partial de-ionization (neutralization) of the salt of the active agent 

resulting in enhanced bioavailability of salts of weakly acidic, basic or 

20 amphoteric active agents as well as decreased amounts of polyethylene glycol 

(PEG) esters. 

25 

DETAILED DESCRIPTION OF THE INVENTION 

I. Composition 

a. Fill Materials 

i. Drugs to be Formulated 

Exemplary drug agents useful for forming the composition described 

herein include, but are not limited to, analeptic agents; analgesic agents; 

anesthetic agents; antiasthmatic agents; antiarthritic agents; anticancer agents; 

anticholinergic agents; anticonvulsant agents; antidepressant agents; antidiabetic 

30 agents; antidiarrheal agents; antiemetic agents; antihelminthic agents; 

45054234 3 BAN 102 
095161/5 



 
Petitioner - Catalent Pharma Solutions 

Ex. 1007a, Pg. 56 of 801

antihistamines; antihyperlipidemic agents; antihypertensive agents; anti­

infective agents; anti-inflammatory agents; antimigraine agents; antineoplastic 

agents; antiparkinson drugs; antipruritic agents; antipsychotic agents; antipyretic 

agents; antispasmodic agents; antitubercular agents; antiulcer agents; antiviral 

5 agents; anxiolytic agents; appetite suppressants (anorexic agents); attention 

deficit disorder and attention deficit hyperactivity disorder drugs; cardiovascular 

agents including calcium channel blockers, antianginal agents, central nervous 

system ("CNS ") agents, beta-blockers and antiarrhythmic agents; central 

nervous system stimulants; diuretics; genetic materials; hormonolytics; 

10 hypnotics; hypoglycemic agents; immunosuppressive agents; muscle relaxants; 

narcotic antagonists; nicotine; nutritional agents; parasympatholytics; peptide 

drugs; psychostimulants; sedatives; sialagogues, steroids; smoking cessation 

agents; sympathomimetics; tranquilizers; vasodilators; beta-agonist; and 

tocolytic agents. 

15 A first class of drugs is selected based on inclusion in the molecule of a 

weakly acidic, basic or amphoteric group that can form a salt. Any drug that 

bears an acidic or a basic functional group, for example, an amine, imine, 

imidazoyl, guanidine, piperidinyl, pyridinyl, quaternary ammonium, or other 

basic group, or a carboxylic, phosphoric, phenolic, sulfuric, sulfonic or other 

20 acidic group, can react with the de-ionizing agent. 

Some specific drugs that bear acidic or basic functional groups and thus 

may be converted to the corresponding salt for use in the described formulations 

include, but are not limited to, Acetaminophen, Acetylsalicylic acid, Alendronic 

acid, Alosetron, Amantadine, Amlopidine, Anagrelide, Argatroban, 

25 Atomoxetine, Atrovastatin, Azithromycin dehydrate, Balsalazide, Bromocriptan, 

Bupropion, Candesartan, Carboplatin, Ceftriaxone, Clavulonic acid, 

Clindamycin, Cimetadine, Dehydrocholic (acid), Dexmethylphenidate, 

Diclofenac, Dicyclomine, Diflunisal, Diltiazem, Donepezil, Doxorubicin, 

Doxepin, Epirubicin, Etodolic acid, Ethacrynic acid, Fenoprofen, Fluoxetine, 

30 Flurbiprofen, Furosemide, Gemfibrozil, Hydroxyzine, Ibuprofen, Imipramine, 

45054234 4 BAN 102 
095161/S 



 
Petitioner - Catalent Pharma Solutions 

Ex. 1007a, Pg. 57 of 801

Indomethacin, Ketoprofen, Levothyroxine, Maprolitline, Meclizine, Methadone, 

Methylphenidate, Minocycline, Mitoxantone, Moxifloxacin, Mycophenolic acid, 

Naproxen, Niflumic acid, Ofloxacin, Ondansetron, Pantoprazole, Paroxetine, 

Pergolide, Pramipexole, Phenytoin, Pravastain, Probenecid, Rabeprazole, 

5 Risedronic acid, Retinoic acid, Ropinirole, Selegiline, Sulindac, Tamsulosin, 

Telmisertan, Terbinafine, Theophyline, Tiludronic Acid, Tinzaparin, Ticarcillin, 

Tometin, Valproic acid, Salicylic acid, Sevelamer, Ziprasidone, Zoledronic acid, 

Acetophenazine, Albuterol, Almotriptan, Amitriptyline, Amphetamine, 

Atracurium, Beclomethasone, Benztropine, Biperiden, Bosentan, 

10 Bromodiphenhydramine, Brompheniramine carbinoxamine, Caffeine, 

Capecitabine, Carbergoline, Cetirizine, Chlocylizine, Chlorpheniramine, 

Chlorphenoxamine, Chlorpromazine, Citalopram, Clavunate potassium, 

Ciprofloxacin, Clemastine, Clomiphene, Clonidine, Clopidogrel, Codeine, 

Cyclizine, Cyclobenzaprine, Cyproheptadine, Delavirdine, Diethylpropion, 

15 Divalproex, Desipramine, Dexmethylphenidate, Dexbrompheniramine, 

Dexchlopheniramine, Dexchlor, Dextroamphetamine, Dexedrine, 

Dextromethorphan, Fiflunisal, Diphemanil methylsulphate, Diphenhydramine, 

Dolasetron, Doxylamine, Enoxaparin, Ergotamine, Ertepenem, Eprosartan, 

Escitalopram, Esomeprazole, Fenoldopam, Fentanyl, Fexofenadine, Flufenamic 

20 acid, Fluvastatin, Fluphenazine, Fluticasone, Fosinopril, Frovatriptan, 

Gabapentin, Galatamine, Gatifloxacin, Gemcitabine, Haloperidol, :flyalurondate, 

Hydrocodone, Hydroxychloroquine, Hyoscyamine, Imatinib, Imipenem, 

Ipatropin, Lisinopril, Leuprolide, Levopropoxyphene, Losartan, Meclofenamic 

acid, Mefanamic acid, Mesalamine, Mepenzolate, Meperidine, Mephentermine, 

25 Mesalimine, Mesoridazine, Metaproteranol, Metformin, Methdialazine, 

Methscopolamine, Methysergide, Metoprolol, Metronidazole, Mibefradil, 

Montelukast, Morphine, Mometasone, Naratriptan, Nelfinavir, Nortriptylene, 

Noscapine, Nylindrin, Omeprazole, Orphenadrine, Oseltamivir, Oxybutynin, 

Papaverine, Pentazocine, Phendimetrazine, Phentermine, Pioglitazone, 

30 Pilocarpine, Prochloroperazine, Pyrilamine, Quetapine, Ranitidine, 
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Rivastigmine, Rosiglitazone, Salmetrol, Sertaline, Sotalol, Sumatriptan, 

Tazobactam, Tacrolimus, Tamoxifen, Ticlopidine, Topiramate, Tolterodine, 

Triptorelin, Triplennamine, Triprolidine, Tramadol, Trovofloxacin, Ursodiol, 

Promazine, Propoxyphene, Propanolol, Pseudoephedrine, Pyrilamine, 

5 Quinidine, Oxybate sodium, Sermorelin, Tacrolimus, Tegaseroid, Teriparatide, 

Tolterodine, Triptorelin pamoate, Scoplolamine, Venlafaxine, Zamivir, 

Aminocaproic acid, Aminosalicylic acid, Hydromorphone, Isosuprine, 

Levorphanol, Melhalan, Nalidixic acid, and Para-aminosalicylic acid. 

10 

ii. Deionizing Agent 

The deionizing agent functions by causing partial deionization 

(neutralization) of the salt of one or more pharmaceutically active agents. When 

the active agent is the salt of a weak acid and a strong base, the deionizing agent 

is preferably a hydrogen ion species. When the active agent is the salt of a weak 

base and a strong acid, the deionizing agent is preferably a hydroxide ion 

15 species. The deionizing agent is preferably present in an amount between 0.2 to 

1.0 mole equivalents per mole of the pharmaceutically active agent. 

Exemplary hydrogen ion species useful as de-ionizing agents described 

herein, include, but are not limited to, hydrochloric acid, hydrobromic acid, 

hydroiodic acid, sulfuric acid, fumaric acid, maleic acid, tartaric acid, methane-, 

20 ethane-, and benzene sulfonates, citric acid, malic acid, acetic acid, proprionic 

acid, pyruvic acid, butanoic acid, and lactic acid. 

Exemplary hydroxide ion species useful as de-ionizing agents described 

herein, include, but are not limited to, metal hydroxides such as sodium 

hydroxide, potassium hydroxide, ammonium hydroxide, calcium hydroxide, 

25 aluminum hydroxide, and magnesium hydroxide. 

30 

Additional acid or base can be added to adjust the pH of the fill 

composition. In a preferred embodiment, the pH of the fill composition is from 

about 2.5 to about 7.5. 
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iii. Excipients 

Formulations may be prepared using a pharmaceutically acceptable 

carrier composed of materials that are considered safe and effective and may be 

administered to an individual without causing undesirable biological side effects 

5 or unwanted interactions. The carrier is all components present in the 

pharmaceutical formulation other than the active ingredient or ingredients. As 

generally used herein "carrier" includes, but is not limited to plasticizers, 

crystallization inhibitors, wetting agents, bulk filling agents, solubilizers, 

bioavailability enhancers, solvents, pH-adjusting agents and combinations 

10 thereof. 

In a preferred embodiment, a mixture of polyethylene glycol and water is 

used as a solvent for the salt of the active agent and the de-ionizing agent. 

Polyethylene glycol is present in an amount from about 10% to about 80% by 

weight. Water is present in an amount from about 1% to 18% by weight. The 

15 molecular weight of polyethylene glycol is between 300 and 1500. Other 

suitable solvents include surfactants and copolymers of polyethylene glycol. 

Optionally, glycerin, polyvinyl pyrrolidone (PVP) or propylene glycol (PPG) 

can be added to enhance the solubility of the drug agent. 

20 

b. Shell Composition 

i. Gelatin 

Gelatin is the product of the partial hydrolysis of collagen. Gelatin is 

classified as either Type A or Type 8 gelatin. Type A gelatin is derived from 

the acid hydrolysis of collagen while Type 8 gelatin is derived from alkaline 

hydrolysis of collagen. Traditionally, bovine bones and skins have been used as 

25 raw materials for manufacturing Type A and Type 8 gelatin while porcine skins 

have been used extensively for manufacturing Type A gelatin. In general acid­

processed gelatins form stronger gels than lime-processed gelatins of the same 

average molecular weight. 

30 
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ii. Other Shell Additives 

Other suitable shel~ additives include plasticizers, opacifiers, colorants, 

humectants, preservatives, flavorings, and buffering salts and acids. 

Plasticizers are chemical agents added to gelatin to make the material 

5 softer and more flexible. Suitable plasticizers include glycerin, sorbitol 

solutions which are mixtures of sorbitol and sorbitan, and other polyhydric 

alcohols such as propylene glycol and maltitol or combinations thereof. 

Opacifiers are used to opacify the capsule shell when the encapsulated 

active agents are light sensitive. Suitable opacifiers include titanium dioxide, 

1 0 zinc oxide, calcium carbonate and combinations thereof. 

Colorants can be used to for marketing and product 

identification/differentiation purposes. Suitable colorants include synthetic and 

natural dyes and combinations thereof. 

Humectants can be used to suppress the water activity of the soft gel. 

15 Suitable humectants include glycerin and sorbitol, which are often components 

of the plasticizer composition. Due to the low water activity of dried, properly 

stored softgels, the greatest risk from microorganisms comes from molds and 

yeasts. For this reason, preservatives can be incorporated into the capsule shell. 

Suitable preservatives include alkyl esters of p-hydroxy benzoic acid such as 

20 methyl, ethyl, propyl, butyl and heptyl (collectively known as "parabens") or 

combinations thereof. 

Flavorings can be used to mask unpleasant odors and tastes of fill 

formulations. Suitable flavorings include synthetic and natural flavorings. The 

use of flavorings can be problematic due to the presence of aldehydes which can 

25 cross-link gelatin. As a result, buffering salts and acids can be used in 

conjunction with flavorings that contain aldehydes in order to inhibit cross­

linking of the gelatin. 

30 
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II. Method of Making 

a. Fill Material 

The fill material is prepared by mixing the drug agent (salt), the 

deionizing agent, water, and polyethylene glycol at a temperature of 50°C to 

5 70°C. The resulting solution is used for encapsulation using the appropriate gel 

mass. The pharmaceutical agent is present in an amount from about 10% to 

about 50% by weight. The deionizing agent is present in an amount from about 

0.2 to 1.0 mole per mole of the pharmaceutical agent. Water is present in an 

amount from about 1% to about 20% by weight and polyethylene glycol is 

10 present in amount from about 10% to about 80% by weight. Optionally, 

propylene glycol and/or polyvinylpyrrolidone are present in an amount from 

about 1% to about 10%. 

b. Gel Mass 

The main ingredients of the softgel capsule shell are gelatin, plasticizer, 

15 and purified water. Typical gel formulations contain (w/w) 40-50% gelatin, 20-

30% plasticizer, and 30-40% purified water. Most of the water is subsequently 

lost during capsule drying. The ingredients are combined to. form a molten 

gelatin mass using either a cold melt or a hot melt process. The prepared gel 

·masses are transferred to preheated, temperature-controlled, jacketed holding 

20 tanks where the gel mass is aged at 50-60°C until used for encapsulation. 

i. Cold Melt Process 

The cold melt process involves mixing gelatin with plasticizer and 

chilled water and then transferring the mixture to a jacket-heated tank. 

Typically, gelatin is added to the plasticizer at ambient temperature (18-22°C). 

25 The mixture is cooked (57-95°C) under vacuum for 15-30 minutes to a 

homogeneous, deaerated gel mass. Additional shell additives can be added to 

the gel mass at any point during the gel manufacturing process or they may be 

incorporated into the finished gel mass using a high torque mixer. 

30 
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ii. Hot Melt Process 

The hot melt process involves adding, under mild agitation, the gelatin to 

a preheated (60-80°C) mixture of plasticizer and water and stirring the blend 

until complete melting is achieved. While the hot melt process is faster than the 

5 cold melt process, it is less accurately controlled and more susceptible to 

foaming and dusting. 

c. Softgel Capsule 

Softgel capsules are typically produced using a rotary die encapsulation 

process. The gel mass is fed either by gravity or through positive displacement 

10 pumping to two heated ( 48-65°C) metering devices. The metering devices 

control the flow of gel into cooled (1 0-18°C), rotating casting drums. Ribbons 

are formed as the cast gel masses set on contact with the surface of the drums. 

The ribbons are fed through a series of guide rolls and between injection. 

wedges and the capsule-forming dies. A food-grade lubricant oil is applied onto 

15 the ribbons to reduce their tackiness and facilitate their transfer. Suitable 

lubricants include mineral oil, medium chain triglycerides, and soybean oil. Fill 

formulations are fed into the encapsulation machine by gravity. In the preferred 

embodiment, the softgels contain printing on the surface, optionally identifying 

the encapsulated agent and/or dosage. 

20 

III. Method of Use 

The softgels may be used to encapsulate a wide range of 

pharmaceutically active agents, nutritional agents and personal care products. 

Softgel capsules may be administered orally to a patient to deliver a 

25 pharmaceutically active agent. 

30 
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Examples 

In the following examples, the fill material can be prepared by mixing 

the salt of one or more pharmaceutically active agents, the deionizing agent, 

water and polyethylene glycol at a temperature of 50°C to 70°C. The resulting 

5 solution can be encapsulated in a softgel capsule using the appropriate gel mass. 

10 

15 

Example 1. Naproxen Sodium with Acetic Acid as the Deionizing 

Agent 

Fill Material: 

Ingredients % {b:y weight} 

Naproxen Sodium 25.50 

Acetic Acid 3.00 

PVP 1.85 

PEG400 62.30 

Water 7.40 

Example 2. Naproxen Sodium with Citric Acid as the Deionizing 

Agent 

Fill Material: 

Ingredients 

Naproxen Sodium 

Citric Acid 

PVP 

PEG 400 

Water 

45054234 

% {b:y weight} 

25.50 

4.75 

1.85 

60.50 

7.40 
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5 

10 

15 

Example 3. Naproxen Sodium with Hydrochloric Acid as the 

Deionizing Agent 

Fill Material: 

Ingredients % (by weight} 

Naproxen Sodium 25.50 

Hydrochloric Acid 4.72 

PVP 1.85 

PEG400 63.52 

Water 7.40 

Example 4. Naproxen Sodium with Acetic Acid as the Deionizing 

Agent 

Fill Material: 

Ingredients 

Naproxen Sodium 

Acetic Acid 

PVP 

PEG400 

Water 

PEG 600 

45054234 

% (by weight} 

25.50 

3.00 

1.85 

31.15 

7.40 

31.15 
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5 

10 

15 

· Example 5. Naproxen Sodium with Citric Acid as the Deionizing 

Agent 

Fill Material: 

Ingredients % {b:Y weight} 

Naproxen Sodium 25.50 

Citric Acid 4075 

PVP 1.85 

PEG400 30.25 

Water 7.40 

PEG600 30.25 

Example 6. Naproxen Sodium with Hydrochloric Acid as the 

Deionizing Agent 

Fill Material: 

Ingredients % {b:Y weight} 

Naproxen Sodium 25.50 

Hydrochloric Acid 4072 

PVP 1.85 

PEG400 30.25 

Water· 7.40 

PEG600 30.25 

45054234 13 BAN 102 
095161/5 
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5 

Example 7. Naproxen Sodium with Lactic Acid as the Deionizing 

Agent 

Fill Material: 

Ingredients % (by weight} 

Naproxen Sodium 27.50 

Lactic Acid 5.27 

Propylene Glycol 2.00 

PEG400 64.64 

Water 0.60 

Example 8. Naproxen Sodium with Lactic Acid as the Deionizing 

Agent 

Fill Material: 

Ingredients % (by weight} 

Naproxen Sodium 25.00 

Lactic Acid 0.24-0.35 M 

Propylene glycol 2.00 

PEG 600. q.s. 

Example 9. Naproxen Sodium with Lactic Acid as the Deionizing 

10 Agent 

Fill Material: 

Ingredients 

Naproxen Sodium 

Lactic Acid 

Propylene glycol 

PEG 600 

PEG 1000 

45054234 

% (by weight} 

25.00 

5.00 

2.00 

61.2 

6.80 

14 BAN 102 
095161/S 
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Agent 

5 

Agent 

10 Agent 

45054234 

Example 10. Naproxen Sodium with Lactic Acid as the Deionizing 

Fill Material: 

Ingredients % {by weight} 

Naproxen Sodium 25.00 

Lactic acid 5.00 

Propylene glycol 2.00 

PEG600 51.00 

PEG 1000 17.00 

Example 11. Naproxen Sodium with Lactic Acid as the Deionizing· 

Fill Material: 

Ingredients % {by weight} 

Naproxen Sodium 25.00 

Lactic Acid 5.00 

Propylene glycol 2.00 

PEG 600 34.00 

PEG 1000 34.00 

Example 12. Naproxen Sodium with Lactic Acid as the Deionizing 

Fill Material: 

Ingredients 

Naproxen Sodium 

Lactic acid 

Propylene glycol 

PEG 600 

PEG 1000 

% {by weight} 

25.00 

5.00 

2.00 

17.00 

51.00 

15 BAN 102 
095161/5 
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It is understood that the disclosed invention is not limited to the 

particular methodology, protocols, and reagents described as these may vary. It 

is also to be understood that the terminology used herein is for the purpose of 

describing particular embodiments only, and is not intended to limit the scope of 

5 the present invention which will be limited only by the appended claims. 

Unless defined otherwise, all technical and scientific terms used herein 

have the same meanings as commonly understood by one of skill in the art to 

which the disclosed invention belongs. Although any methods and materials 

similar or equivalent to those described herein can be used in the practice or 

1 0 testing of the present invention, the preferred methods, devices, and materials 

are as described. Publications cited herein and the materials for which they are 

cited are specifically incorporated by reference. Nothing herein is to be 

construed as an admission that the invention is not entitled to antedate such 

disclosure by virtue of prior invention. 

15 Those skilled in the art will recognize, or be able to ascertain using no 

more than routine experimentation, many equivalents to the specific 

embodiments of the invention described herein. Such equivalents are intended 

to be encompassed by the following claims. 

45054234 16 BAN 102 
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We claim: 

1. A pharmaceutical composition comprising 

(a) a salt of one or more pharmaceutically active agents; and 

(b) a deionizing agent. 

2. The composition of claim 1 wherein the pharmaceutically active agent is 

selected from the group consisting of bioactive agents, diagnostic agents, and 

prophylactic agents. 

3. The composition of claim 1 wherein the deionizing agent is present in an 

amount from about 0.2 to 1.0 mole equivalents per mole of the pharmaceutically 

active agent(s). 

4. The composition of claim 1 wherein the deionizing agent is selected from 

the group consisting of hydrogen ion and hydroxide ion .. 

5. The composition of claim 1 further comprising polyethylene glycol. 

6. The composition of claim 5 wherein polyethylene glycol is present in an 

amount from about 10% to about 80% by weight 

7. The composition of claim 5 wherein polyethylene glycol is one or more 

polyethylene glycols with a molecular weight between 300 and 1500. 

8. The composition of claim 1 further comprising water. 

9. The composition of claim 8 wherein water is present in an amount from 

about 1% to about 18% by weight. 

10. The composition of claim 1 further comprising one or more excipients. 

11. The composition of claim 7 wherein the excipients are selected from the 

group consisting of plasticizers, crystallization inhibitors, wetting agents, bulk filling _ 

agents, solubilizers, bioavailability enhancers, solvents, pH-adjusting agents, dyes, 

preservatives, solvents, surfactants, and combinations thereof. 

12. The composition of claim 11 wherein the solubilizer is selected from the 

group consisting of glycerin, polyvinylpyrrolidone, propylene glycol and 

combinations thereof. 

13. The composition of claim 12 wherein the solubilizer is present in amount 

from about 1% to about 1 0% by weight. 

45054234 17 BAN 102 
095161/5 
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10. A method of making the composition of claim 1 comprising 

(a) mixing the salt of one or more pharmaceutically active agents, and the 

deionizing agent at an appropriate temperature; and 

(b) encapsulating the mixture in a softgel capsule. 

11. The method of claim 1 0 further comprising polyethylene glycol. 

12. The method of claim 10 further comprising water. 

13. The method of claim 10 wherein the appropriate temperature is from 

about 50°C to about 70°C. 

14. A method of using the composition of claim 1 comprising 

administering to a patient in need thereof the salt of one or more pharmaceutically 

active agents. 

45054234 18 BAN 102 
095161/5 
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SOLVENT SYSTEM FOR ENHANCING THE SOLUBILITY OF 

PHARMACEUTICAL AGENTS 

ABSTRACT OF THE DISCLOSURE 

Liquid and semi-solid pharmaceutical compositions, which can be 

administered in liquid form or can be used for preparing capsules, are described 

herein. The composition comprises the salt of one ore more active agents, 

polyethylene glycol, 0.2-1.0 mole equivalents of a de-ionizing agent per mole of 

active agent, and water. The pH of the composition is adjusted within the range of 

2.5- 7.5. The de-ionizing agent causes partial de-ionization (neutralization) of the 

salt of the active agent resulting in enhanced bioavailability of salts of weakly acidic, 

basic or amphoteric active agents as well as lesser amounts of polyethylene glycol 

(PEG) esters. 

45054234 19 BAN 102 
095161/5 
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US2006007788 

We claim: 

1. A phannaceutical composition comprising ' 
(a) a salt of one or more pharmaceutically active agents; and 

(b) a deionizing agent. 

2. The composition of claim 1 wherein the pharmaceutically active 

agent is selected from the group consisting of therapeutically active agents, 

diagnostic agents, and prophylactic agents, ' 

3. The composition of claim 1 wherein the deionizing agent is 

present in an amount from about 0.2 to 1.0 mole equivalents per mole of the 

pharmaceutically active agent(s). 

4. The composition of claim 1 wherein the deionizing agent is 

selected from the group consisting of hydrogen ion and hydroxide ion., 

5. The composition of claim 1 further comprising polyethylene 

glycol. 

6. The composition of claim 5 wherein polyethylene glycol is present 

in an amollllt from about 10% to about 80% by weight. 

7. The composition of claim 5 wherein polyethylene glycol is one or 

' more polyethylene glycols with a molecular weight between 300 and 1500. 

8. The composition of claim 1 further comprising water. 

9. The composition of claim 8 wherein water is present in an amollllt 

from about 1% to about 18% by weight. 

10. The composition of claim 1 further comprising one or more 

excipients. " 

11. The composition of claim 7 wherein the excipients are selected 

from the group consisting of plasticizers, crystallization inhibitors, wetting 

agents, bulk filling agents, solubilizers, bioavailability enhancers, solvents, 

pH-adjusting agents, dyes~ presexvatives, solvents, surfactants, and 

combinations thereof. 

16 
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12. The composition of claim 11 wherein the solubilizer is selected 

from the group consisting of glycerin, polyvinylpyrrolidone, propylene 

glycol and combinations thereof. 

13. The composition of claim 12 wherein the solubilizer is present in 

amollllt from about 1% to about 10% by weight. 

14. A method of making the composition of any of claims 1-13 

comprising 

(a) mixing the salt of one or more pharmaceutically active agents~ and 

the deionizing agent at an appropriate temperature; and 

(b) encapsulating the mixture in a softgel capsule. 

... 

15. The method of claim 14 further comprising polyethylene glycol. 

16. The method of claim 14 further comprising water. 

17. The method of claim 14 wherein the appropriate temperature is 

from about sooc to about 70°C. "' 

18. A method of using the composition of any of claims 1-13 

comprising administering to a patient in need t1.1ereofthe salt of one or more 

phannaceutically active agents. 

19. A softgel capsule comprising a fill material wherein the fill 

material comprises ... 

(a) a salt of one or more phannaceutically active agents; and 

(b) a deionizing agent. 

20. The capsule of claim 19 wherein the pharmaceutically active 

agent is selected from the group consisting of therapeutically active agents, 

diagnostic agents, and prophylactic agents. 

' 21. The capsule of claim 19 wherein the deionizing agent is present 

in an amount from about 0.2 to 1.0 mole equivalents per mole of the 

pharmaceutically active agent(s). 

22. The capsule of claim 19 wherein the deionizing agent is selected 

from the group consisting of hydrogen ion and hydroxide ion. 

23. The capsule of claim 19 further comprising polyethylene gr"ycol. 

17 
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24. The capsule of claim 23 wherein polyethylene glycol is present 

in an amount from about 10% to about 80% by weight. 

25. The capsule of claim 23 wherein polyethylene glycol is one or 

more polyethylene glycols with a molecular weight between 300 and 1500, 

26. The capsule of claim 19 further comprising water. 

27. The capsule of claim 26 wherein water is present in an amount 

from about 1% to about 18% by weight. 

28. The capsule of claim 19 further comprising one or more 

excipieuts. 

29. The capsule of claim 28 wherein the excipients are selected.. from 

the group consisting of plasticizers, crystallization inhibitors, wetting agents, 

bulk filling agents, solubilizers, bioavailability enhancers, solvents, pH­

adjusting agents, dyes, preservatives, solvents, surfactants, and combinations 

thereof. 

30. The capsule of claim 29 wherein the solubilizer is selected from 

" the group consisting of glycerin, polyvinylpyrrolidone, propylene glycol and 

combinations thereof. 

31. The capsule of claim 29 wherein the solubilizer is present in 

atnount from about 1% to about 10% by weight. 

18 
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' 
CHAPTER II 

Zur Kasse PCT 
~EE CALCULATION SHEET 

Annex to the Demand 

Intemational 
,.... For lmcmational Preliminary Examining Amh<!rity usc only -

applicMion No. PCT/U 82006/007766 

A~plicant's or agent's 
fi c reference BAN 1 02 

Date stamp ofthc !PEA 

Applicant 

BANNER PHARMACAPS, INC., et al. 
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I. Prelhnina.ry examination fcc ......... ·····- . .................. I 1,595.00 EUR [PJ 

2. Handling fee (Applicants from certain Srates are 
entitled to a redlicticm of 75% of the handling {ee. 
Where the applicant i.!.· (ar all applicants are sa 

129.00 EUR I H I entitled, the amoum to be entered at His 25% Of the I ' handling fee.) ......... ................................................... 

3. Total of prescribed fees 
Add Ihe amounts entered at P and H 

1,724.00 EUR and enter total in the TOTAL box ........................ 
TOTAL 

MODE OF PAYMENT 
(Not all madss of payment may be available at all !PEAs) ' 
0 authorization to charge deposit 

accounl with the IPEA (sec below) D cash 

D cheque D revenue stamps 

0 postal money order 0 coupons 

D bank draft 00 other (sfc'"i(/t 
Check o fo low via DHL 
Worldwide Express 

AUTHORIZATION TO CHARGE (OR CRE))JT) DEPOSIT ACCOUNT 
(This mod~ of payment may not be available ctl all !PEAs) 

!PEAl EP 

D Authorizarion to charge the totnl fees indicated above. Deposir Account No.: 

D (This ch~ck-box may be marked only if the conditions for Date: 06 Januan.:: 2007 
depostt accounts ofthB !PEA so permit) Authorization to 

Name: Michael J. Terapane charge any deficiency or credir any overpayment in Ihe 
total fees indicated above. 

Signatu•ejlh,y-7;;;]} ~ 
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Received at the EPO on Jan 06, 2007 20:31 :02. Page 12 of 12 



 
Petitioner - Catalent Pharma Solutions 

Ex. 1007a, Pg. 78 of 801

JAN. 8. 2007 2:25PM PABST PATENT GROUP NO. 9486 P. 12 

CHAPTER II 
PCT 
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~ For mmatitmal ~liminmy Examining Amhqrity usc only -
International 
application No. PCT /U 82006/007788 
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file: rc:fc:re11ce BAN 1 02 
Applicant 

BANNER PHARMACAPS, INC .. et al. 

CALCULATION OF PRESCRIBED FEES 

Date stamp of the IPEA. 
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2. Hnndling fee (Appflcants from ca-Jain Srates are 
enJiJIBd to a rediJction of 75% of tJu handling fee. 
Whsre the applicanJ i.t (tJr all applic(lllts are)_ .ro 

r::::lt~~~r.~~~-~~--~-~--~~~~-~-~~.~.~.:~~.-~!.~e .... 1_~_1_2_9_.o_o_e_u_R_[HJ_H ..... 

3. Total of prescribed fees 
Add Ihe amDunts entered at P and H 
!ll'ld enter total in the TOT.II..L box ............................. . 1,724.00 EUR 

TOTAL 

MODE OF PA YJ\.JENT 
(Not all modeJ of payment rnay be available at olllP EAs) 

D ~lhori2ation to charge deposit D cash 
~co~m~ with the IPEA (sec: below) 

D chtq11e 0 revenue stamps 

0 postal monay order 0 coupom. 
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Form PCl'/IPEA/401 (Annex) (April2006) 

Received at the EPO on Jan 08, 2007 20:31 :02. Page 12 of 12 

DepasitAccountNo.: ---------

Date: 08 January 2007 

Name: Michael J. Terapane 

s;-w~ 
See Notes to the fee calculatiM ahser 



 
Petitioner - Catalent Pharma Solutions 

Ex. 1007a, Pg. 79 of 801

JAN. 8.2007 2:25PM PABST PATENT GROUP NO. 9486 p' 9 

The demand must be filed directly with the competent lntenw.tional Preliminary Examining Authority or, if two or more. Authorim2s are competent, 
with the OM chosen by the applicant. ~ foil name or two-!etteJ' (]ode of that Authority mey be indiruted by the applicant on the line be law: 
IPEAJ~E,_,_P __________ _ 

PCT I CHAPTER II I 
DEMAND 

under Article 31 of the Patent Cooperation Treaty: 
The undersigned requests that the international application specified below be the subject of 

international preliminary examination according to the Patent Cooperation Treaty. 

- EP 
For International Preliminary Examining Authority use only 

08-01-2007 

Idemification oflPEA Date of receipt of DEMAND 

Box No.I IDENTIFICATION OF THE INTERNATIONAL APPLICATION 
Applicanx's or agent's file reference 

BAN 102 
Imemmional application No. International filing date (day/month/year) (Earliest) Priority date (day/month/year) 

PCT /U 82006/007788 06 March 2006 08 March 2005 
(06.03.06) (08.03.05) 

Title of invention 
SOLVENT SYSTEM FOR ENHANCING THE SOLUBILITY OF PHARMACEUTICAL AGENTS 

Box No.U APPLICANT(S) 

Name and ad dross: q;:ntly name follawed by give/1 111:1111e; for a leJ!P! enlily, fiJI oft/eta! lksignatian. Telephone No. 
addms mu.s1 lw:ll.lde ['!Ntal ccx:k aid name Of CQUnlly.} (336) 812-3442 

BANNER PHARMACAPS, INC. Facsimile No. 
4125 Premier Drive (336) 812-7054 
High Point, North Carolina 27265 Teleprinter No. 

United States of America 
Applicant's registration No. whh the Office 

State (that is, country) of nationality: State (that is, country) of residence: 

us us 
N arne and address: (Family tl(lme follawed by giv.!h name; for a legal enlil;y, full ojj/cla! d~on. 1'he addttis must iiiCiutk poota/ aode and name of countryJ 

CHIDAMBARAM, Nachiappan 
4001 River Pointe Place, Apartment 3D 
High Point, North Carolina 27265 
United States of America 

State (that is, country) of nationality: Stme (that i.s, country) of residence: 

IN us 
N arne and address: (Family =followed by given _,. for a /~gal entity, full official deslgnal/on. the ~ss must include pX!al co.:k and name of country) 

FATMI, Aqeel A. 
3809 Camden Falls Court 
Greensboro, North Carolina 27 410 
United States of America 

State (that is, coun.ny) of nationality: State (that is, coumry) ofresidc:nce: 

us us 
-· D Further applicant~ are: indicated on a continua1ion sheet. 

Form PCT/IPEA/40 I (first sheet) (April2006) See Notes to the demand/arm 
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International application No. 
Sheet No. . . .:?. PCT/US2006/007788 

Box No. lli AGENT OR COMMON REPRESENTATIVE; OR ADllRESS FOR CORRESl'ONDENCE 

The following person is I&J agent 0 common representative 

and [KJ has bcc:n appoimed earlier and represents the applicant(s) also for international preliminary examination 

0 is hereby appointed and any earlier appointment of (an) agent(s)/common representative: is hereby revoked 

D is hereby appointed, specifically for the procedure before the International Preliminary Examining Authority, in addition m 
the agem(s)/common rcpresema~ive appointed earlier 

Name and address: (Family name followed by gi~~n nami:; for a {ega! entity, full ()jftcial d~signation. Telephone NO. 
'The address mmt include postal cork and name of co11ntry.) ( 404) 8 79-2156 

PABST, Patrea L., MONHEIT, Rivka D., and TERAPANE, 
Michael J., all of 

Facsimile No. 

(404) 879-2160 
Pabst Patent Group LLP 
400 Colony Square, Suite 1200 
1201 Peachtree Street 

Teleprinter No. 

Agent's registration No. with the 0 ffice 
Atlanta. Georaia 30361 31,284, 48,731, 57,633 

D Address for correspondence: Mark this chcck·boX where no agem or common representative is/has been appointed and the 
space above is used instead to indicate a special address to which correspondence should be sent. 

:Box No. IV BASIS FOR INTERNATIONAL l'llliLIMINARY EXAMINA l'ION 

St:.tcmcnt concerning ll.mendments:"' 

1. The applic:ant wishes the intemational preliminary examination to start on the basis of: 

0 The international application as originally filed 

the description ~ as originally filed 

the claims 

the drawings 

0 as amended under Article 34 

D as originally filed 

D as amended under Article 19 (together with any accompanying statement) 

00 as amended under Article 34 

0 as originally filod 

D as amended under Article 34 

2. D 
3. 0 

The applicant wishes any amendment to the claims under Article 19 to be considered as reversed. 

4. D 

Where the IPEA wishes to start the international preliminazy examination at the same time as Ihe international search in 
accordance wtrh Rule 69.l(b), the applicant requests the lPEA to postpone the start of ~he international preliminary 
examination until the expiration ohhe applicable time limit under Rule 69.1(d). 

The applicant expressly wishes the international preliminary examination to start earlier rhan at the expiration of the 
applicable time limit under Rule 54bis.l(a.). 

* Where no check-box is marked, international preliminary examination will start on tho basis of the international application 
as originally filed or, where a copy of amendments to the claims under Article 19 and/or amendments of the imemational application 
under Article 34 arc received by the Intem.ational Preliminary Examining Authority before it has begun to draw up a written opinion 
or The international preliminary examination report, as so amended. 

L c th r · t t- 1 1· · · t· English anguage •or e purposes o m erna 1ona pre unmary examma 10n: -_ . _ . . . ..... _ . _ . _ ............... _ .......... _ . _ 

00 which is the language in which the international application was filed 

D which is the language of a translation furnished for the purposes of international search 

0 which is the language of publication of the international application 

D which is the language of the transla~ion (to be) furnished for the purposes of international preliminary examination 

Box No, V ELECTION OF STATES 

The filing of l.his demand constitutes the election of all Contracting States which are designated and arc bound by Chapter II of The 
PCT. 

Form PCTJlPEA/401 (second sheet) (April2006) See Notes to the demand form 
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Sheet No ... 3 International application No. 

PCT/US2006/007788 

Box No. VI CHECK LlST 

The demand is accompanied by the following elements, in the language referred to in 
Box No. IV, for the purposes of international preliminary examination: 

For International Prclimimuy 
Examining Autb.ority use only 

1. translation of international app-lication 

2. amendments under Article 34 

3. copy (or, where required, translation) of 
amendments under Article 19 

4. copy (or, where requited, ttansla~ion) of 
statement under Anicle 19 

5. letter 

6. other (specify) 

The demand is also accompanied by the item(s) marked below: 

l. IX! fee calc:ulation sheet 

2. 0 original separate power of attorney 

3 . 0 original general power of attorney 

4. D copy of general power of attomey; 
reference number, if any: 

s.o 
6.0 
7.0 

received 

sheets D 
3 sheets D 

sheets 0 

sheets D 
4 sheets D 

sheets D 

statement explaining lack of signature 

sequence listing in electronic form 

tables in electronic form related to a 
sequence listing 

8. 0 other (sp~oifY): 

not received 

D 
D 

D 

D 
D 
D 

Box No. VII SlCNATURE OF APPLICANT, AGENT OR COMMON REPRESENTATIVE 

N~t to each signalw-f:, indicate the name ofrhe person signing and the capaeily In which the person Jigns (if such capaci/y is Ml obvious from reading the demand), 

Michael J. Terapane 
(Aaent for Applicants) 

For lnte~national Preliminary Examining Authority use only 

I. Date of acwal receipt of DEMAND: 08-01-2007 

2. Adjusred date of receipt of demand due 
to CORRECTIONS under Rule 60.1 (b): 

3.0 The date of receipt of the demand is AFTER the 6. 0 The date of receipt of the demand is AFTER the 
expiration of 19 months from the priority date and expiration of the time limit under Rule 54bis. l(a) and 
item 4 or 5, below, does not apply. item 7 or 8, below, does not apply. 

D The applicant has been informed accordingly. 7. D The date of receipt of the demand is WITHIN the time 
limit under Rule 54bis. l(a) as extended by virtue of 

4.0 The date of receipt ofthe demand is WITHIN l.he time Rule 80.5. 
limit of 19 months from the prlol'iry date as extended 
by virtue of Rule &0.5. 8. D Although the date ofrec:eiptofthc demand is afl.erthe s.o Althou¥h the date of receipt of the demand is after the exLiration of me time linutunder Rule 54bts.l(a), the 
expiratton of 19 months from the priority date, the de ay in arrival is EXCUSED pursuant to Rule 82. 
delay in arrival is EXCUSED pursuant to Rule 82. 

For International Bureau use only 

Form PCT!lPEA/401 (last sheet) (Apri12006) See Notes to the demand form 

Received at the EPO on Jan 08, 2007 20:31 :02. Page 11 of 12 
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IN THE INTERNATIONAL PRELIMINARY EXAMINING 
AUTHORITY/EP 

Applicant: 

International 
Application No: 

International 
Filing Date: 

Banner Phannacaps, Inc. 

PCTIUS2006/007788 

' 
06 March 2006 

For: SOLVENT SYSTEM FOR ENHANCING THE 
SOLUBILITY OF PHARMACEUTICAL AGENTS 

European Patent Office 
D-80298 Munich 
GERMANY 

RESPONSE TO WRITTEN OPINION 

Sir: 

' 

The following comments are in response to the Written Opinioq 

mailed July 6, 2006, Please substitute pages 16 to 18 for pages 16 to 18, as 

originally filed. 

Amendments to the claims 

The claims were amended to correct typographical errors and to 

delete extraneous spaces. Claim 1 was amended to delete the space between 

' element (a) and (b). Claims 3 and 21 were amended to delete the space 

between "an" and "amount", Claims 6 and 24 were amended to include a 

period at the end of the claim. Claim 18 was amended to delete the space 

between "comprising" and "administering". 

Response to the Examiner's Arguments 

Claims 1-31 were rejected as lacking novelty or inventive step ~ver 

U.S. Patent No. 5,360,615 to Yu et al. (Dl); WO 95/31979 to R.P. Scherer 

(D2); U.S. Patent Application Publication No. 2001/007668 to Sawyer et al. 

(D3); and U.S. Patent No. 5,484,606 to Dhabhar et al. (D4). Applicants 

respectfully traverse these rejections. 

45072866 

1 
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Dl 

D 1 describes a solvent system for solubilizing an acidic, basic, or 

amphoteric pharmaceutical agent (abstract). The solvent system contains 
' polyethylene glycol, 0.2-1.0 mole equivalents of an ionizing agent per mole 

equivalent pharmaceutical agent and 1-20% water. The ionizing agent 

functions by causing partial ionization of the free pharmaceutical agent 

(abstract). For example, when the pharmaceutical agent is acidic, the 

ionizing agent is a hydroxide ion species. D 1 does not disclose a 

' pharmaceutical composition containing the salt of one or more 

pharmaceutically active agents and a deionizing agent. The agents described 

in Dl are the free acid or free base, not salts. Moreover, the agents described 

in Dl are combined with an agent, which ionizes the active agent. In 

contrast, the claimed compositions require an agent that neutralizes the active 

agent. ' 
Example VIII describes a formulation containing diclofenac sodium 

and hydrochloric acid. The Examiner alleges that this formulation is an 

example of a salt of an active agent and a deionizing agent. D 1 discloses the 

use of an ionizing agent which functions by causing the partial ionization of 

the free pharmaceutical agent. In Example VIII, D 1 suggests that the , 

hydrochloric acid reacts with the secondary amine in diclofenac to form an 

ammonium ion. HCl in this context is an ionizing agent, not a deionizing 

agent. 

D 1 is concerned with ionizing the pharmaceutically active agent in 

order to prepare highly concentrated solutions. In contrast, the problem to be 

' solved in the present application is reducing the formation of active agent-

polyethylene glycol esters. One of ordinary skill in the art would not be 

motivated to modify Dl to arrive at the claimed compositions. Accordingly, 

claim 1-31 are novel and inventive over D 1. 

D2 

D2 describes methods and compositions for preparing liquid ml'xtures 

of aryl or heteroaryl alkanoic acids suitable for encapsulation in softgel 

capsules (abstract). Example 8 describes a formulation containing 

ketoprofen and potassium hydroxide. Ketoprofen is neutral and sodium 

hydroxide is an ionizing agent. D2 does not disclose or suggest a 
45072866 
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' 
composition containing a salt of a phannaceutically active agent and a 

deionizing agent. One of ordinary skill in the art would not be motivated to 

modify D2 to arrive at the claimed compositions. Accordingly, claims 1-31 

are novel and inventive over D2. 

D3 ' 
D3 describes phawaceutically acceptable solutions containing a 

medicament suitable for filling a soft gelatin capsule. The solvent contains a 

polymer, such as polyethylene glycol, an acid salt of a compound having 

three or more carbon atoms, and a salt such as sodiUIU propionate (abstract). 

The acid salt aids in ionizing the medicament (page 2, paragraph 0028). D3 
' 

does not disclose or suggest a composition containing the salt of a 

phar~naceutically active agent and a deionizing agent. Example 17 describes 

a formulation containing naproxen sodiUIU and potassiUIU hydroxide. 

However, this fowulation does not describe a deionizing agent. In order to 

deionize sodiUIU naproxen, a hydrogen ion source must be added. The 

' examples disclose no such source. One of ordinary skill in the art would not 

be motivated to modify D2 to arrive at the claimed compositions. 

Accordingly, claims 1-31 are novel and inventive over D3. 

D4 

D4 describes a process for reducing precipitation of insoluble 

pharmaceutically active agents in a mixture of polyethylene glycol, ' 

polyvinylpyrrolidone, and propylene glycol (abstract). D4 does not disclose 

or suggest a composition containing the salt of a phar~naceutically active 

agent and a deionizing agent. The examples describe fowulations 

containing acetaminophen combined with other active agents such as 

pseudoephedrine HCl, dextromethorphan HBr, and chlorpheniramine , 

maleate. Contrary to the Examiner's assertion, acetaminophen does not 

release hydrogen ions. Acetaminophen does not contain a carboxylic acid 

group. The OH group of the phenol group in acetaminophen can be 

deprotonated using a strong base; however, it will not dissociate on its own 

in water. The fowulations described in D4 do not contain a strong base such 

as sodiUIU hydroxide. 

45072866 
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' 
One of ordinary skill in the art would not be motivated to modify D4 

to arrive at the claimed compositions. Accordingly, claims 1-31 are novel 

and inventive over D4. 

Date: January 8, 2007 

Pabst Patent Group LLP 
400 Colony Square, Suite 1200 
1201 Peachtree Street 
Atlanta, GA 30309 
(404) 879-2151 
(404) 879-2160 (Fax) 

4sons66 
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IN THE INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY 
FOR THE PATENT COOPERATION TREATY 

Applicants: 

International 
Application No.: 

International 
Filing Date: 

BANNER PHARMACAPS, INC. 

PCT /US2006/007788 

06 March 2006 

EPO- Munich 
.·'?1 

2 ~. · Jan. 2007 

For: SOLVENT SYSTEM FOR ENHANCING THE 
SOLUBILITY OF PHARMACEUTICAL AGENTS 

European Patent Office 
D-80298 Munich 
GERMANY 

TRANSMITTAL OF FILING FEE FOR DEMAND 
FOR PRELIMINARY EXAMINATION UNDER PCT ARTICLE 31 

Sir: 

Enclosed are a PCT Fee Calculation Sheet and check in the amount of 1, 724.-- EUR 

in payment of the filing fee for the Demand for Preliminary Examination under PCT Article 

31 filed in the European Patent Office in the above-identified application by facsimile 

transmission on 08 January 2007. 

Date: 22 January 2007 

PABST PATENT GROUP LLP 

400 Colony Square, Suite 1200 
1201 Peachtree Street 
Atlanta, Georgia 30361 
(404) 879-2151 
(404) 879-2160 Telefax 

45073366v1 

095161-00019 
BAN 102 PCT 
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PATENT COOPERATION TREATY 

From the 

PCT INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY 

To: 

PABST, Patrea L. 
PABST Patent Group LLP 
400 Colony Square, Suite 1200 
1201 Peachtree Street 
Atlanta, Georgia 30361 
ETATS-UNIS D'AMERIQUE 

NOTIFICATION OF RECEIPT 
OF DEMAND BY COMPETENT INTERNATIONAL 

PRELIMINARY EXAMINING AUTHORITY 

(PCT Rules 59.3(e) and 61.1 (b), first sentence 
and Administrative Instructions, Section 601 (a)) 

09-02-2007 Date of mailing 
( dayjmonthjyear) 

Applicant's or agent's file reference 
IMPORTANT NOTIFICATION 

BAN 102 

International application No. International filing date ( dayjmonthjyear) Priority date ( dayjmonthjyear) 

PCT/US2006/007788 06/03/2006 08/03/2005 

Applicant 

BANNER PHARMACAPS, INC. et al. 

1. The applicant is hereby notified that this International Preliminary Examining Authority considers the following date as the 
date of receipt of the demand for international preliminary examination of the international application: 

08/01/2007 

2. This date of receipt is: 

3. D 

lXl 
D 
D 

the actual date of receipt of the demand by this Authority (Rule 61.1 (b)). 

the actual date of receipt of the demand on behalf of this Authority (Rule 59.3(e)). 

the date on which this Authority has, in response to the invitation to correct defects in the demand 
(Form PCT /IPEA/404), received the required corrections. 

ATTENTION: That date of receipt is after the expiration of 19 months from the priority date. Consequently, in respect 
of some Offices, the demand does not have the effect of postponing the entry into the national phase until 30 months from 
the priority date (or later in some Offices) (Article 39(1 )) and the acts for entry into the national phase must therefore be 
performed within 20 months from the priority date (or later in some Offices). However, in respect of some other Offices, 
the time limit of 30 months (or later) may nevertheless apply. See the Annex to Form PCT /IB/301 and, for details about the 
applicable time limits, Office by Office, see the PCT Applicant's Guide, Volume II, National Chapters and the WIPO 
Internet site. 

D (If applicable) This notification confirms the information given by telephone, facsimile transmission or in person 
on: 

4. Only where paragraph 3 applies, a copy of this notification has been sent to the International Bureau. 

Name and mailing address of the IPEA/ 

European Patent Office 
D-80298 Munich 
Tel. ( + 49-89) 2399-0, Tx: 523656 epmu d 
Fax: ( + 49-89) 2399-4465 

Form PCT/IPEA/402 (Apnl 2002, repnnt January 2004) 

Authorized officer 

OBERHAUSER A S 

Tel. (+49-89) 2399-8139 

( 06/02/2007) 
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PATENT COOPERATION TREATY 

From the 
INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY 

To: 

The International Bureau of WIPO 
34, chemin des Colombettes 
1211 Geneva 20 
Switzerland 

International application No: PCT/US2006/007788 

PCT 

NOTIFICATION CONCERNING 
DOCUMENTS TRANSMITTED 

09-02-2007 Date of mailing 
( dayjmonthjyear) 

This International Preliminary Examination Authority transmits herewith the following documents: 

1. [!] demand (Rule 61.1(a)). 

2. D copy of the international preliminary examination report and its annexes (Rule 71.1). 

3. D __ other documents (specify): 

Name and mailing address of the IPEA/ 

~ 
European Patent Office 
D-80298 Munich 
Tel. ( + 49-89) 2399-0, Tx: 523656 epmu d 

--=--Fax: ( + 49-89) 2399-4465 

Form PCT/IPEA/415 (January 1995) P20594 

Authorized officer 

OBERHAUSER A S 

Tel. (+49-89) 2399-8139 
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PATENT COOPERATION TREATY PCT/US2006/007788 

From the INTERNATIONAL BUREAU 

PCT To: 

NOTIFICATION OF ELECTION 
European Patent Office 
Postbus 5818 
Patentlaan 2 
NL-2280 HV RIJSWIJK 

(PCT Article 31(7) and Rule 61.2) PAYS-BAS 

Date of mailing (day/month/year) 
08 March 2007 (08.03.2007) in its capacity as elected Office 

International application No. Applicant's or agent's file reference 

PCT /US2006/007788 BAN 102 

International filing date (day/month/year) Priority date (day/month/year) 
06 March 2006 (06.03.2006) 08 March 2005 (08.03.2005) 

Applicant 
BANNER PHARMACAPS, INC. et al 

1. The designated Office is hereby notified of its election made in the demand filed with the International Preliminary Examining Authority 
on: 

08 January 2007 (08.01.2007) 

2. The election D was 

~ wasnot 

made before the expiration of 19 months from the priority date (PCT Article 39(1)(a)). 

The International Bureau of WIPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 

Facsimile No. +41 22 338 82 70 

Form PCT/IB/331 (January 2004) 

Authorized officer 

Athina Nickitas-Etienne 

Facsimile No. +41 22 338 82 70 
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European Patent Office 
80298 MUNICH 
GERMANY 
Tel.: +49 89 2399- 0 
Fax: +49 89 2399 - 4465 

Europaisches 
Patentamt 

European 
Patent Office 

Office europeen 
des brevets 

PABST, Patrea et al. 1111111111111111111111111111111111111111111111111111111 

PABST PATENT GROUP LLP 
1201 PEACHTREE STREET 
Suite 1200 
Atlanta, Georgia 30361 
ETATS-UNIS D'AMERIQUE 

Reference 

Applicant/Proprietor 

Banner Pharmacaps Inc. 

EPO Customer Services 

Tel.: +31 (0)70 340 45 00 

I 
Date 

. 18.07.07 

I 
Application No./Patent No. 
06737018.9- 2123 PCT/US2006007788 

Entry into the European phase before the European Patent Office 

These notes describe the procedural steps required for entry into the European phase 
before the European Patent Office (EPO). You are advised to read them carefully: 
failure to take the necessary action in time can lead to your application being deemed 
withdrawn. 

1. The above-mentioned international patent application has been given European 
application No. 06737018.9. 

2. Applicants without a residence or their principal place of business in an EPC contracting state may 
themselves initiate European processing of their international applications, provided they do so before 
expiry of the 31st month from the priority date (see also point 6 below). 

During the European phase before the EPO as designated or elected Office, however, such 
applicants must be represented by a professional representative (Arts. 133(2) and 134(1 ), (7) 
EPC). 

Procedural acts performed after expiry of the 31st month by a professional representative who acted 
during the international phase but is not authorised to act before the EPO have no legal effect and 
therefore lead to loss of rights. 

Please note that a professional representative authorised to act before the EPO and who acted 
for the applicant during the international phase does not automatically become the 
representative for the European phase. Applicants are therefore strongly advised to appoint in 
good time any representative they wish to initiate the European phase for them; otherwise, the 
EPO has to send all communications direct to the applicant. 

3. Applicants with a residence or their principal place of business in an EPC contracting state are not 
obliged to appoint, for the European phase before the EPO as designated or elected Office, a 
professional representative authorised to act before the EPO. 
However, in view of the complexity of the procedure it is recommended that they do so. 

4. Applicants and professional representatives are also strongly advised to initiate the European phase 
using EPO Form 1200 (available free of charge from the EPO). This however is not compulsory. 

EPO Form 1201 02.07 
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5. To enter the European phase before the EPO, the following acts must be performed. 
(N.B.: Failure validly to do so will entail loss of rights or other adverse legal consequences.) 

5.1 If the EPO is acting as designated or elected Office (Arts. 22(1 )(3) and 39(1) PCT respectively), 
applicants must, within 31 months from the date of filing or (where applicable) the earliest priority 
date: 

a) Supply a translation of the international application into an EPO official language, if the 
International Bureau did not publish the application in such a language (Art. 22(1) PCT and 
R. 107(1)(a) EPC). 
If the translation is not filed in time, the international application is deemed withdrawn 
before the EPO (R. 1 08(1) EPC). 
This loss of rights is deemed not to have occurred if the translation is then filed within a 
two-month grace period as from notification of an EPO communication, provided a surcharge is 
paid at the same time (R. 1 08(3) EPC). 

b) Pay the national basic fee and, where a supplementary European search report has to be drawn 
up, the search fee; R. 107(1)(c) and (e) EPC). 

c) If the time limit under Article 79(2) EPC expires before the 31-month time limit, pay the 
designation fee for each contracting state designated (R. 1 07(1)(d) EPC). 

d) If the time limit under Article 94(2) EPC expires before the 31-month time limit, file the written 
request for examination and pay the examination fee; R. 1 07(1 )(f) EPC). 

e) Pay the third-year renewal fee if it falls due before expiry of the 31-month time limit (R. 1 07(1 )­
(g) EPC). 

If the fees under (b) to (d) above are not paid in time, or the written request for examination is not 
filed in time, the international application is deemed withdrawn before the EPO, or the 
contracting-state designation(s) in question is (are) deemed withdrawn (R. 1 08(1) and (2) EPC). 
However, the fees may still be validly paid within a two-month grace period as from notification of 
an EPO communication, provided the necessary surcharges are paid at the same time (R. 1 08(3) 
EPC). For the renewal fee under (e) above, the grace period is six months from the fee's due date 
(Art. 86(2) EPC). 

For an overview of search and examination fees, see the Notice from the European Patent Office 
dated 1 March 2006, OJ EPO 2006, 192. 

5.2 If the application documents on which the European grant procedure is to be based comprise more 
then ten claims, a claims fee is payable within the 31-month time limit under Rule 107(1) EPC for 
the eleventh and each subsequent claim (R. 11 0(1) EPC). The fee can however still be paid within 
a one-month grace period as from notification of an EPO communication pointing out the failure to 
pay (R. 11 0(2) EPC). 

6. If the applicant had a representative during the application's international phase, the present notes will 
be sent to the representative, asking him to inform the applicant accordingly. 

All subsequent communications will be sent to the applicant, or- if the EPO is informed of his 
appointment in time- to the applicant's European representative. 

EPO Form 1201 02.07 
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7. For more details about time limits and procedural acts before the EPO as designated and elected Office, 
see the EPO brochure 

How to get a European patent 
Guide for applicants - Part 2 
PCT procedure before the EPO - "Euro-PCT" 

This brochure, the list of professional representatives before the EPO, Form 1200 and details of the 
latest fees are now all available on the Internet under 

http://www .eu ropean-patent-office.org 

Receiving Section 

EPO Form 1201 02.07 



 
Petitioner - Catalent Pharma Solutions 

Ex. 1007a, Pg. 93 of 801

PATENT COOPERATION TREATY 

PCT 
INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY 

(Chapter II of the Patent Cooperation Treaty) 

Applicant's or agent's file reference 

BAN 102 

International application No. 

PCT AJS2006/007788 

(PCT Article 36 and Rule 70) 

FOR FURTHER ACTION 

International filing date (day/month/year) 

06.03.2006 

International Patent Classification (I PC) or national classification and IPC 

I NV. A61 K9/48 

Applicant 

Banner Pharmacaps, Inc. 

See Form PCTAPEA/416 

Priority date (day/month/year) 

08.03.2005 

1. This report is the international preliminary examination report, established by this International Preliminary Examining 
Authority under Article 35 and transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of~ sheets, including this cover sheet. 

3. This report is also accompanied by ANNEXES, comprising: 

a. lSI sent to the applicant and to the International Bureau) a total of ;2. sheets, as follows: 

lSI sheets of the description, claims and/or drawings which have been amended and are the basis of this report 
and/or sheets containing rectifications authorized by this Authority (see Rule 70.16 and Section 607 of the 
Administrative Instructions). 

D sheets which supersede earlier sheets, but which this Authority considers contain an amendment that goes 
beyond the disclosure in the international application as filed, as indicated in item 4 of Box No. I and the 
Supplemental Box. 

b. D (sent to the International Bureau only) a total of (indicate type and number of electronic carrier(s)) , containing a 
sequence listing and/or tables related thereto, in electronic form only, as indicated in the Supplemental Box 
Relating to Sequence Listing (see Section 802 of the Administrative Instructions). 

4. This report contains indications relating to the following items: 

lSI Box No. I 

D Box No. II 

Basis of the report 

Priority 

D Box No. Ill 

D Box No. IV 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

Lack of unity of invention 

lSI Box No. V Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 

D Box No. VI Certain documents cited 

D Box No. VII Certain defects in the international application 

D Box No. VIII Certain observations on the international application 

Date of submission of the demand 

2007-01-08 

Name and mailing address of the international 
preliminary examining authority: 

European Patent Office 
D-80298 Munich 
Tel. +49 89 2399- 0 Tx: 523656 epmu d 
Fax: +49 89 2399- 4465 

Form PCTAPEA/409 (Cover Sheet) (April 2005) 

Date of completion of this report 

20.07.2007 

Authorized officer 

Buttner, Ulf 

Telephone No. +49 89 2399-7841 
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PATENT COOPERATION TREATY 

PCT 
INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY 

(Chapter II of the Patent Cooperation Treaty) 

Applicant's or agent's file reference 

BAN 102 

International application No. 

PCT AJS2006/007788 

(PCT Article 36 and Rule 70) 

FOR FURTHER ACTION 

International filing date (day/month/year) 

06.03.2006 

International Patent Classification (I PC) or national classification and IPC 

I NV. A61 K9/48 

Applicant 

Banner Pharmacaps, Inc. 

See Form PCTAPEA/416 

Priority date (day/month/year) 

08.03.2005 

1. This report is the international preliminary examination report, established by this International Preliminary Examining 
Authority under Article 35 and transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of~ sheets, including this cover sheet. 

3. This report is also accompanied by ANNEXES, comprising: 

a. lSI sent to the applicant and to the International Bureau) a total of ;2. sheets, as follows: 

lSI sheets of the description, claims and/or drawings which have been amended and are the basis of this report 
and/or sheets containing rectifications authorized by this Authority (see Rule 70.16 and Section 607 of the 
Administrative Instructions). 

D sheets which supersede earlier sheets, but which this Authority considers contain an amendment that goes 
beyond the disclosure in the international application as filed, as indicated in item 4 of Box No. I and the 
Supplemental Box. 

b. D (sent to the International Bureau only) a total of (indicate type and number of electronic carrier(s)) , containing a 
sequence listing and/or tables related thereto, in electronic form only, as indicated in the Supplemental Box 
Relating to Sequence Listing (see Section 802 of the Administrative Instructions). 

4. This report contains indications relating to the following items: 

lSI Box No. I 

D Box No. II 

Basis of the report 

Priority 

D Box No. Ill 

D Box No. IV 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

Lack of unity of invention 

lSI Box No. V Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 

D Box No. VI Certain documents cited 

D Box No. VII Certain defects in the international application 

D Box No. VIII Certain observations on the international application 

Date of submission of the demand 

2007-01-08 

Name and mailing address of the international 
preliminary examining authority: 

European Patent Office 
D-80298 Munich 
Tel. +49 89 2399- 0 Tx: 523656 epmu d 
Fax: +49 89 2399- 4465 

Form PCTAPEA/409 (Cover Sheet) (April 2005) 

Date of completion of this report 

20.07.2007 

Authorized officer 

Buttner, Ulf 

Telephone No. +49 89 2399-7841 
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INTERNATIONAL PRELIMINARY REPORT 
ON PATENTABILITY 

Box No. I Basis of the report 

1. With regard to the language, this report is based on 

lSI the international application in the language in which it was filed 

D a translation of the international application into , which is the language 
of a translation furnished for the purposes of: 

D international search (under Rules 12.3(a) and 23.1 (b)) 
D publication of the international application (under Rule 12.4(a)) 

International application No. 
P CT /US2006!007788 

D international preliminary examination (under Rules 55.2(a) and/or 55.3(a)) 

2. With regard to the elements* of the international application, this report is based on (replacement sheets which 
have been furnished to the receiving Office in response to an invitation under Article 14 are referred to in this 
report as "originally filed" and are not annexed to this report): 

Description, Pages 

1-15 as originally filed 

Claims, Numbers 

1-31 filed with telefax on 08.01.2007 

D a sequence listing and/or any related table(s) -see Supplemental Box Relating to Sequence Listing 

3. D The amendments have resulted in the cancellation of: 

D the description, pages 
D the claims, Nos. 
D the drawings, sheets/figs 
D the sequence listing (specify): 
D any table(s) related to sequence listing (specify): 

4. D This report has been established as if (some of) the amendments annexed to this report and listed below 
had not been made, since they have been considered to go beyond the disclosure as filed, as indicated in the 
Supplemental Box (Rule 70.2(c)). 

* 

D the description, pages 
D the claims, Nos. 
D the drawings, sheets/figs 
D the sequence listing (specify): 
D any table(s) related to sequence listing (specify): 

If item 4 applies, some or all of these sheets may be marked "superseded." 

Form PCTAPEA/409 (April2005) 
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INTERNATIONAL PRELIMINARY REPORT 
ON PATENTABILITY 

International application No. 
P CT /US2006!007788 

Box No. V Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 

1 . Statement 

Novelty (N) Yes: 

No: 

Inventive step (IS) Yes: 

No: 

Industrial applicability (lA) Yes: 

No: 

2. Citations and explanations (Rule 70.7): 

see separate sheet 

Form PCTAPEA/ 409 (April 2005) 
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Claims 

Claims 

Claims 

Claims 

Claims 
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INTERNATIONAL PRELIMINARY REPORT 
ON PATENTABILITY 

Box No. I Basis of the report 

1. With regard to the language, this report is based on 

lSI the international application in the language in which it was filed 

D a translation of the international application into , which is the language 
of a translation furnished for the purposes of: 

D international search (under Rules 12.3(a) and 23.1 (b)) 
D publication of the international application (under Rule 12.4(a)) 

International application No. 
P CT /US2006!007788 

D international preliminary examination (under Rules 55.2(a) and/or 55.3(a)) 

2. With regard to the elements* of the international application, this report is based on (replacement sheets which 
have been furnished to the receiving Office in response to an invitation under Article 14 are referred to in this 
report as "originally filed" and are not annexed to this report): 

Description, Pages 

1-15 as originally filed 

Claims, Numbers 

1-31 filed with telefax on 08.01.2007 

D a sequence listing and/or any related table(s) -see Supplemental Box Relating to Sequence Listing 

3. D The amendments have resulted in the cancellation of: 

D the description, pages 
D the claims, Nos. 
D the drawings, sheets/figs 
D the sequence listing (specify): 
D any table(s) related to sequence listing (specify): 

4. D This report has been established as if (some of) the amendments annexed to this report and listed below 
had not been made, since they have been considered to go beyond the disclosure as filed, as indicated in the 
Supplemental Box (Rule 70.2(c)). 

* 

D the description, pages 
D the claims, Nos. 
D the drawings, sheets/figs 
D the sequence listing (specify): 
D any table(s) related to sequence listing (specify): 

If item 4 applies, some or all of these sheets may be marked "superseded." 

Form PCTAPEA/409 (April2005) 
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INTERNATIONAL PRELIMINARY REPORT 
ON PATENTABILITY 

International application No. 
P CT /US2006!007788 

Box No. V Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 

1 . Statement 

Novelty (N) Yes: 

No: 

Inventive step (IS) Yes: 

No: 

Industrial applicability (lA) Yes: 

No: 

2. Citations and explanations (Rule 70.7): 

see separate sheet 

Form PCTAPEA/ 409 (April 2005) 
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Claims 
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INTERNATIONAL PRELIMINARY 
REPORT ON PATENTABILITY 
(SEPARATE SHEET) 

Re Item V 

International application No. 

PCT /US2006/007788 

Reasoned statement with regard to novelty, inventive step or industrial applicability; 

citations and explanations supporting such statement 

1.) Reference is made to the following documents: 

01: US-A-5 360 615 (YU ET AL) 1 November 1994 (1994-11-01) cited in the 
application 

02: WO 95/31979 A (R.P. SCHERER INTERNATIONAL CORPORATION; 
SHELLEY, RICKEY, S; WEI, VOUCH) 30 November 1995 (1995-11-30) 

03: US 2001/007668 A1 (SAWYER MARYJEAN ET AL) 12 July 2001 (2001-07-12) 
04: US-A-5 484 606 (OHABHAR ET AL) 16 January 1996 (1996-01-16) 
05: US-A-5 912 011 (MAKINO ET AL) 15 June 1999 (1999-06-15) 
06: US 2004/157928 A1 (KIM JAE-HWAN ET AL) 12 August 2004 (2004-08-12) 

2.) The present application does not meet the criteria of Article 33(1) PCT, because the 
subject-matter of claims 1-31 is not new in the sense of Article 33(2) PCT. 

Claim 1 relates to a composition comprising: 
- a salt of one or more active agents and 
-a deionizing agent 
According to the description (p. 3, I. 13-21 ), to the examples and claim 8 the 
pharmaceutical composition should be an aqueous liquid. In a solution it cannot be 
distinguished whether the ionized active agent and the corresponding counter-ion 
have been used during preparation or have been formed during the solution. 
The term deionizing agent relates to any agent which is capable to deionize any other 
agent. No limitation or conditions under which deionization should take place are 
indicated. 
Thus claim 1 relates to any composition comprising an ionized active agent and a 
counter-ion and at least one additional compound capable to ionize any other 
compound. 

Form PCT/Separate Sheet/409 (Sheet 1) (EPO-April 2005) 
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INTERNATIONAL PRELIMINARY 
REPORT ON PATENTABILITY 
(SEPARATE SHEET) 

International application No. 

PCT /US2006/007788 

01 discloses a composition comprising diclofenac sodium, 0.2 mole equivalent 
hydrogen ions, PEG 600 and 7 %water. 
02 discloses Ketoprofen potassium 0.1 mole equivalent hydroxide ions, PEG 400, 
propylenglycol and 5 % water. 
03 discloses Naproxen sodium, 0.7 mole equivalent hydroxide ions, PEG 300. 
04 discloses a composition comprising pseudoephedrine HCI and Acetaminophen 
which releases hydrogen ions, PEG propylenglycol and water. 

2.) Even if novelty could be established the subject-matter of claims 1-31 does not 
involve an inventive step in the sense of Article 33(3) PCT. 

According to the description (p. 3, I. 11) the underlying problem may be seen in the 
minimization of the formation of PEG esters. Claims 1-4 do not require the presence 
of PEG. Therefore the underlying problem does not exist for the subject matter of 

those claims. 
In addition the application does not contain data showing an effect at all. Thus, the 
underlying problem has not been plausibly solved. 

Form PCT/Separate Sheet/409 (Sheet 2) (EPO-April 2005) 
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INTERNATIONAL PRELIMINARY 
REPORT ON PATENTABILITY 
(SEPARATE SHEET) 

Re Item V 

International application No. 

PCT /US2006/007788 

Reasoned statement with regard to novelty, inventive step or industrial applicability; 

citations and explanations supporting such statement 

1.) Reference is made to the following documents: 

01: US-A-5 360 615 (YU ET AL) 1 November 1994 (1994-11-01) cited in the 
application 

02: WO 95/31979 A (R.P. SCHERER INTERNATIONAL CORPORATION; 
SHELLEY, RICKEY, S; WEI, VOUCH) 30 November 1995 (1995-11-30) 

03: US 2001/007668 A1 (SAWYER MARYJEAN ET AL) 12 July 2001 (2001-07-12) 
04: US-A-5 484 606 (OHABHAR ET AL) 16 January 1996 (1996-01-16) 
05: US-A-5 912 011 (MAKINO ET AL) 15 June 1999 (1999-06-15) 
06: US 2004/157928 A1 (KIM JAE-HWAN ET AL) 12 August 2004 (2004-08-12) 

2.) The present application does not meet the criteria of Article 33(1) PCT, because the 
subject-matter of claims 1-31 is not new in the sense of Article 33(2) PCT. 

Claim 1 relates to a composition comprising: 
- a salt of one or more active agents and 
-a deionizing agent 
According to the description (p. 3, I. 13-21 ), to the examples and claim 8 the 
pharmaceutical composition should be an aqueous liquid. In a solution it cannot be 
distinguished whether the ionized active agent and the corresponding counter-ion 
have been used during preparation or have been formed during the solution. 
The term deionizing agent relates to any agent which is capable to deionize any other 
agent. No limitation or conditions under which deionization should take place are 
indicated. 
Thus claim 1 relates to any composition comprising an ionized active agent and a 
counter-ion and at least one additional compound capable to ionize any other 
compound. 

Form PCT/Separate Sheet/409 (Sheet 1) (EPO-April 2005) 



 
Petitioner - Catalent Pharma Solutions 

Ex. 1007a, Pg. 102 of 801

INTERNATIONAL PRELIMINARY 
REPORT ON PATENTABILITY 
(SEPARATE SHEET) 

International application No. 

PCT /US2006/007788 

01 discloses a composition comprising diclofenac sodium, 0.2 mole equivalent 
hydrogen ions, PEG 600 and 7 %water. 
02 discloses Ketoprofen potassium 0.1 mole equivalent hydroxide ions, PEG 400, 
propylenglycol and 5 % water. 
03 discloses Naproxen sodium, 0.7 mole equivalent hydroxide ions, PEG 300. 
04 discloses a composition comprising pseudoephedrine HCI and Acetaminophen 
which releases hydrogen ions, PEG propylenglycol and water. 

2.) Even if novelty could be established the subject-matter of claims 1-31 does not 
involve an inventive step in the sense of Article 33(3) PCT. 

According to the description (p. 3, I. 11) the underlying problem may be seen in the 
minimization of the formation of PEG esters. Claims 1-4 do not require the presence 
of PEG. Therefore the underlying problem does not exist for the subject matter of 

those claims. 
In addition the application does not contain data showing an effect at all. Thus, the 
underlying problem has not been plausibly solved. 

Form PCT/Separate Sheet/409 (Sheet 2) (EPO-April 2005) 



 
Petitioner - Catalent Pharma Solutions 

Ex. 1007a, Pg. 103 of 801

~~.' . 

! ),',,II ,,. '\,/l r 0 7 .. 0 ~2 4 PM 
·. /·.1ted: 07/02/2007 
-~. .. ·:~:::'.: .... 

f'AB ST PATE NT G p011 o.i .,,,.,>·: . ,, .•.•.•. 
CLMSPAMD: 

. I 

We claim: 

1. A phantlaceutical composition comprising 

(a) a salt of one or more pharmaceutically active agents; and 

(b) a deionizing agent. 

2. The composition of claim 1 wherein the phannaceutically active 

agent is selected from the group consisting of therapeutically active agents, 

diagnostic agents, and prophylactic agents, ... 

3. The composition of claim 1 wherein the deionizing agent is 

present in an amount from about 0.2 to 1.0 mole equivalents per mole of the 

pharmaceutically active agent(s). 

4. The composition of claim 1 wherein the deionizing agent is 

selected from the group consisting of hydrogen ion and hydroxide ion." 

5. The composition of claim 1 further comprising polyethylene 

glycol. 

6. The composition of claim 5 wherein polyethylene glycol is present 

in an amount from about 10% to about 80% by weight. 

7. The composition of claim 5 wherein polyethylene glycol is one or 

" more polyethylene glycols with a molecular weight between 300 and 1 500. 

8. The composition of claim 1 further comprising water. 

9. The composition of claim 8 wherein water is present in an amount 

from about 1% to about 18% by weight. 

10. The composition of claim 1 further comprising one or more 

excipients. " 

11. The composition of claim 7 wherein the excipients are selected 

from the group consisting of plasticizers, crystallization inhibitors, wetting 

agents, bulk filling agents, solubilizers, bioavailability enhancers, solvents, 

pH-adjusting agents, dyes, preservatives, solvents, surfactants, and 

combinations thereof. 
' 

... 
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12. The composition of claim 11 wherein the solubilizer is selected 

from the group consisting of glycerin, polyvinylpyrrolidone, propylene 

glycol and combinations thereof. 
' 

13. The composition of claim 12 wherein the solubilizer is present in 

amolUlt from about 1% to about 10% by weight. 

14. A method of making the composition of any of claims 1-13 

comprising 

(a) mixing the salt of one or more phannaceutically active agents~ and 

the deionizing agent at an appropriate temperature; and 

(b) encapsulating the mixture in a softgel capsule. 

' 

15. The method of claim 14 further comprising polyethylene glycol. 

16. The method of claim 14 further comprising water. 

17. The method of claim 14 wherein the appropriate temperature is 

from about sooc to about 70°C. ' 

18. A method of using the composition of any of claims 1-13 

comprising administering to a patient in need ~ereofthe salt of one or more 

phannaceutically active agents. 

19. A softgel capsule comprising a fill material wherein the fill 

material comprises ' 
(a) a salt of one or more phannaceutically active agents; and 

(b) a deionizing agent. 

20. The capsule of claim 19 wherein the pharmaceutically active 

agent is selected from the group consisting of therapeutically active agents, 

diagnostic agents, and prophylactic agents. 
' 21. The capsule of claim 19 wherein the deioniZing agent is present 

in an amount from about 0.2 to 1.0 mole equivalents per mole of the 

phannaceutically active agent(s). 

22. The capsule of claim 19 wherein the deionizing agent is selected 

from the group consisting of hydrogen ion and hydroxide ion. 

23. The capsule of claim 19 further comprising polyethylene grycol. 

' 
17 

~e4 2 ved at the EPO on Jan 08, 2007 20:31:02. Pa AMENDED SHEET 

US2006007788 

08/01/2007 



 
Petitioner - Catalent Pharma Solutions 

Ex. 1007a, Pg. 105 of 801

(1 ')(\(\ 7 'l·24PM 
07/02/2007 

PABST PATENT GPAIID 

CLMSPAMD 
NO. 9486 f) () 

24. The capsule of claim 23 wherein polyethylene glycol is present 

in an amount from about 10% to about 80% by weight. 

25. The capsule of claim 23 wherein polyethylene glycol is one or 

more polyethylene glycols with a molecular weight between 300 and 1500. 

26. The capsule of claim 19 further comprising water. 

27. The capsule of claim 26 wherein water is present in an amount 

from about 1% to about 18% by weight. 

28. The capsule of claim 19 further comprising one or more 

excipients. 

29. The capsule of claim 28 wherein the excipients are selectee! from 

the group consisting of plasticizers, crystallization inhibitors, wetting agents, 

bulk filling agents, solubilizers, bioavailability enhancers, solvents, pH­

adjusting agents, dyes, preservatives, solvents, surfactants, and combinations 

thereof. 

30. The capsule of claim 29 wherein the solubilizer is selected from 
' 

the group consisting of glycerin, polyvinylpyrrolidone, propylene glycol and 

combinations thereof. 

31. The capsule of claim 29 wherein the solubilizer is present in 

atnount from about 1% to about 10% by weight. 

' 

\ 

' 
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PATENT COOPERATION TREATY 

From the 
INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY 

To: 

The International Bureau of WIPO 
34, chemin des Colombettes 

CH - 1211 Geneva 20 
Switzerland 

International application No: PCTAJS2006/007788 

PCT 

NOTIFICATION CONCERNING 
DOCUMENTS TRANSMITTED 

Date of mailing 

(day/month/year) 20.07.2007 

This International Preliminary Examining Authority transmits herewith the following documents: 

1. D demand (Rule 61.1(a)). 

2. IZI copy of the international preliminary examination report and its annexes (Rule 71.1 ). 

3. D __ other documents (specify): 

Name and mailing address of the international 
preliminary examining authority: 

European Patent Office 
,.\\\ D-80298 Munich 

J!I)J Tel. +49 89 2399- 0 Tx: 523656 epmu d 
Fax: +49 89 2399- 4465 

Form PCTAPEA/415 (January 2004) 

Authorized Officer 

Sleex, Catherine 

Tel. +49 89 2399-8044 
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PATENT COOPERATION TREATY 

From the 
INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY 

To: 

PABST PATENT GROUP LLP 
400 Colony Square, Suite 1200 
1201 Peachtree Street 
Atlanta, Georgia 30361 
ETATS-UNIS D'AMERIQUE 

Applicant's or agent's file reference 

BAN 102 

PCT 

NOTIFICATION OF TRANSMITTAL OF 
THE INTERNATIONAL PRELIMINARY 

REPORT ON PATENTABILITY 

Date of mailing 

(day/month/year) 

(PCT Rule 71.1) 

20.07.2007 

IMPORTANT NOTIFICATION 

International application No. 

PCT AJS2006/007788 
International filing date (day/month/year) 

06.03.2006 
Priority date (day/month/year) 

08.03.2005 

Applicant 

Banner Pharmacaps, Inc. 

1. The applicant is hereby notified that this International Preliminary Examining Authority transmits herewith the 
international preliminary report on patentability and its annexes, if any, established on the international 
application. 

2. A copy of the report and its annexes, if any, is being transmitted to the International Bureau for 
communication to all the elected Offices. 

3. Where required by any of the elected Offices, the International Bureau will prepare an English translation of 
the report (but not of any annexes) and will transmit such translation to those Offices. 

4. REMINDER 

The applicant must enter the national phase before each elected Office by performing certain acts (filing 
translations and paying national fees) within 30 months from the priority date (or later in some Offices) 
(Article 39(1)) (see also the reminder sent by the International Bureau with Form PCTAB/.301). 

Where a translation of the international application must be furnished to an elected Office, that translation 
must contain a translation of any annexes to the international preliminary report on patentability. It is the 
applicant's responsibility to prepare and furnish such translation directly to each elected Office concerned. 

For further details on the applicable time limits and requirements of the elected Offices, see Volume II of the 
PCT Applicant's Guide. 

The applicant's attention is drawn to Article 33(5), which provides that the criteria of novelty, inventive step 
and industrial applicability described in Article 33(2) to (4) merely serve the purposes of international 
preliminary examination and that "any Contracting State may apply additional or different criteria for the 
purposes of deciding whether, in that State, the claimed inventions is patentable or not" (see also Article 
27(5)). Such additional criteria may relate, for example, to exemptions from patentability, requirements for 
enabling disclosure, clarity and support for the claims. 

Name and mailing address of the international 
preliminary examining authority: 

European Patent Office 
D-80298 Munich 
Tel. +49 89 2399- 0 Tx: 523656 epmu d 
Fax: +49 89 2399- 4465 

Form PCTAPEA/416 (January 2004) 

Authorized Officer 

Sleex, Catherine 

Tel. +49 89 2399-8044 
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We claim: 
' 1. A phannaceutical composition comprising 

(a) a salt of one or more pharmaceutically active agents; and 

(b) a deionizing agent. 

2. The composition of claim 1 wherein the phannaceutically active 

agent is selected from the group consisting of therapeutically active agents, 

diagnostic. agents, and prophylactic agents. ' 

3. The composition of claim 1 wherein the deionizing agent is 

present in an amount from about 0.2 to 1.0 mole equivalents per mole of the 

pharmaceutically active agent(s). 

4. The composition of claim 1 wherein the deionizing agent is 

selected from the group consisting ofhydrogen ion and hydroxide ion. , 

5. The composition of claim 1 further comprising polyethylene 

glycol. 
6. The composition of claim 5 wherein polyethylene glycol is present 

in an amount from about 10% to about 80% by weight. 

7. The composition of claim 5 wherein polyethylene glycol is one or 
' 

more polyethylene glycols with a molecular weight between 300 and 1500. 

8. The composition of claim 1 further comprising water. 

9. The composition of claim 8 wherein water is present in an amount 

from about 1% to about 18% by weight. 

10. The composition of claim 1 further comprising one or more 

excipients. 
11. The composition of claim 7 wherein the excipients are selected 

from the group consisting of plasticizers, crystallization inhibitors, wetting 

agents, bulk filling agents, solubilizers, bioavailability enhancers, solvents, 

pH-adjusting agents, dyes, preservatives, solvents, surfactants, and 

combinations thereof. ' 

' 
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We claim: 
" 1. A phannaceutical composition comprising 

(a) a salt of one or more phannaceutically active agents; and 

(b) a deionizing agent. 

2. The composition of claim 1 wherein the pharmaceutically active 

agent is selected from the group consisting of therapeutically active agents, 

diagnostic agents, and prophylactic agents, " 

3. The composition of claim 1 wherein the deionizing agent is 

present in an amount from about 0.2 to 1.0 mole equivalents per mole of the 

pharmaceutically active agent(s). 

4. The composition of claim 1 wherein the deionizing agent is 

selected from the group consisting of hydrogen ion and hydroxide ion., 

S. The composition of claim 1 further comprising polyethylene 

glycol. 

6. The composition of claim 5 wherein polyethylene glycol is present 

in an amount from about 10% to about 80% by weight. 

7. The composition of claim 5 wherein polyethylene glycol is one or 
" 

more polyethylene glycols with a molecular weight between 300 and 1500. 

8. The composition of claim 1 further comprising water. 

9. The composition of claim 8 wherein water is present in an amount 

from about 1% to about 18% by weight. 

10. TI1e composition of claim 1 further comprising one or more 

excipients. " 

11. The composition of claim 7 wherein the excipients are selected 

from the group consisting of plasticizers, crystallization inhibitors, wetting 

agents, bulk filling agents, solubilizers, bioavailability enhancers, solvents, 

pH-adjusting agents, dyes, presexvatives, solvents, surfactants, and 

combinations thereof. 
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12. The composition of claim 11 wherein the solubilizer is selected 

from the group consisting of glycerin, polyvinylpyrrolidone, propylene 

glycol and combinations thereof. 
' 

13. The composition of claim 12 wherein the solubilizer is present in 

amount from about 1% to about 10% by weight. 

14. A method of making the composition of any of claims 1-13 

comprising 

(a) mixing the salt of one or more pharmaceutically active agents~ and 

the deionizing agent at an appropriate temperature; and 

(b) encapsulating the mixture in a softgel capsule. 

' 

15. The method of claim 14 further comprising polyethylene glycol. 

16. The method of claim 14 further comprising water. 

17. The method of claim 14 wherein the appropriate temperature is 

from about SOOC to about 70°C. ' 

18. A method of using the composition of any of claims 1-13 

comprising administering to a patient in need ~ereofthe salt of one or more 

phannaceutically active agents. 

19. A softgel capsule comprising a fill material wherein the fill 

material comprises 
" 

(a) a salt of one or more phannaceutically active agents; and 

(b) a deionizing agent. 

20. The capsule of clahn19 wherein the pharmaceutically active 

agent is selected from the group consisting of therapeutically active·agents, 

diagnostic agents, and prophylactic agents. 

' 21. The capsule of claim 19 wherein the deioniZing agent is present 

in an amount from about 0.2 to 1.0 mole equivalents per mole of the 

phannaceutically active agent(s ). 

22. The capsule of claim 19 wherein the deionizing agent is selected 

from the group consisting of hydrogen ion and hydroxide ion. 

23. The capsule of claim 19 further comprising polyethylene gf'ycol. 
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' 

24. The capsule of claim 23 wherein polyethylene glycol is present 

in an amount from about 10% to about 80% by weight. 

25. The capsule of claim 23 wherein polyethylene glycol is one or 

more polyethylene glycols with a molecular weight between 300 and 1500. 

26. The capsule of claim 19 further comprising water. ' 

27. The capsule of claim 26 wherein water is present in an amount 

from about 1% to about 18% by weight. 

28. The capsule of claim 19 further comprising one or more 

excipients. 
29. The capsule ofclairo. 28 wherein the excipients are selected.from 

the group consisting of plasticizers, crystallization inhibitors, wetting agents, 

bulk filling agents, solubilizers, bioavailability enhancers, solvents, pH­

adjusting agents, dyes, preservatives, solvents, surfactants, and combinations 

thereof. 
30. The capsule of claim 29 wherein the solubilizer is selected from 

' 
the group consisting of glycerin, polyvinylpyrrolidone, propylene glycol and 

combinations thereof. 
31. The capsule of claim 29 wherein the solubilizer is present in 

atnount from about 1% to about 10% by weight. 

18 
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PATENT COOPERATION TREATY 

PCT 
INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY 

(Chapter II of the Patent Cooperation Treaty) 

Applicant's or agent's file reference 

BAN 102 

International application No. 

PCT AJS2006,007788 

(PCT Article 36 and Rule 70) 

FOR FURTHER ACTION 

International filing date (dayAnonth1fear) 

06.03.2006 

International Patent Classification (I PC) or national classification and IPC 

I NV. A61 K9/48 

Applicant 

Banner Pharmacaps, Inc. 

See Form PCTAPEA/416 

Priority date (daymonth1fear) 

08.03.2005 

1. This report is the international preliminary examination report, established by this International Preliminary Examining 
Authority under Article 35 and transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of§. sheets, including this cover sheet. 

3. This report is also accompanied by ANNEXES, comprising: 

a. 181 sent to the applicant and to the International Bureau) a total of~ sheets, as follows: 

181 sheets of the description, claims and/or drawings which have been amended and are the basis of this report 
andbr sheets containing rectifications authorized by this Authority (see Rule 70.16 and Section 607 of the 
Administrative Instructions). 

D sheets which supersede earlier sheets, but which this Authority considers contain an amendment that goes 
beyond the disclosure in the international application as filed, as indicated in item 4 of Box No. I and the 
Supplemental Box. 

b. D (sent to the International Bureau only) a total of (indicate type and number of electronic carrier(s)) , containing a 
sequence listing andbr tables related thereto, in electronic form only, as indicated in the Supplemental Box 
Relating to Sequence Listing (see Section 802 of the Administrative Instructions). 

4. This report contains indications relating to the following items: 

181 
D 

Box No.I 

Box No. II 

Basis of the report 

Priority 

D 
D 

Box No. Ill 

Box No. IV 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

Lack of unity of invention 

181 Box No. V Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 

D Box No. VI Certain documents cited 

D Box No. VII Certain defects in the international application 

D Box No. VIII Certain observations on the international application 

Date of submission of the demand 

2007-01-08 

Name and mailing address of the international 
preliminary examining authority: 

European Patent Office A\\\ D-80298 Munich Jill Tel. +49 89 2399- 0 Tx: 523656 epmu d 
Fax: +49 89 2399 - 4465 

Form PCTAPEN409 (Cover Sheet) (April2005) 

Date of completion of this report 

20.07.2007 

Authorized officer 

Buttner, Ulf 

Telephone No. +49 89 2399-7841 



 
Petitioner - Catalent Pharma Solutions 

Ex. 1007a, Pg. 113 of 801

INTERNATIONAL PRELIMINARY REPORT 
ON PATENTABILITY 

Box No. I Basis of the report 

1. With regard to the language, this report is based on 

181 the international application in the language in which it was filed 

0 a translation of the international application into , which is the language 
of a translation furnished for the purposes of: 

D international search (under Rules 12.3(a) and 23.1 (b)) 
D publication of the international application (under Rule 12.4(a)) 

International application No. 
PCT A.JS2006AJ07788 

D international preliminary examination (under Rules 55.2(a) andk>r 55.3(a)) 

2. With regard to the elements* of the international application, this report is based on (replacement sheets which 
have been furnished to the receiving Office in response to an invitation under Article 14 are referred to in this 
report as "originally filed" and are not annexed to this report): 

Description, Pages 

1-15 as originally filed 

Claims, Numbers 

1-31 filed with telefax on 08.01.2007 

0 a sequence listing andk>r any related table(s)- see Supplemental Box Relating to Sequence Listing 

3. 0 The amendments have resulted in the cancellation of: 

D the description, pages 
D the claims, Nos. 
D the drawings, sheetsA'igs 
D the sequence listing (specify): 
D any table(s) related to sequence listing (specify): 

4. 0 This report has been established as if (some of) the amendments annexed to this report and listed below 
had not been made, since they have been considered to go beyond the disclosure as filed, as indicated in the 
Supplemental Box (Rule 70.2(c)). 

* 

D the description, pages 
D the claims, Nos. 
D the drawings, sheetsA'igs 
D the sequence listing (specify): 
D any table(s) related to sequence listing (specify): 

If item 4 applies, some or all of these sheets may be marked "superseded." 

Form PCTAPEN409 (April2005) 



 
Petitioner - Catalent Pharma Solutions 

Ex. 1007a, Pg. 114 of 801

INTERNATIONAL PRELIMINARY REPORT 
ON PATENTABILITY 

International application No. 
PCT A.JS2006!007788 

Box No. V Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 

No: Claims 

Inventive step (IS} Yes: Claims 

No: Claims 

Industrial applicability (lA} Yes: Claims 

No: Claims 

2. Citations and explanations (Rule 70.7): 

see separate sheet 

Form PCTAPEA/409 (April 2005) 
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INTERNATIONAL PRELIMINARY 
REPORT ON PATENTABILITY 
(SEPARATE SHEETI 

Re Item V 

International application No. 

PCT /US2006/007788 

Reasoned statement with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1.) Reference is made to the following documents: 

01: US-A-5 360 615 (YU ET AL) 1 November 1994 (1994-11-01) cited in the 

application 

02: WO 95/31979 A (R.P. SCHERER INTERNATIONAL CORPORATION; 
SHELLEY, RICKEY, S; WEI, VOUCH) 30 November 1995 (1995-11-30) 

03: US 2001/007668 A1 (SAWYER MARYJEAN ET AL) 12 July 2001 (2001-07-12) 

04: US-A-5 484 606 (OHABHAR ET AL) 16 January 1996 (1996-01-16) 
05: US-A-5 912 011 (MAKINO ET AL) 15 June 1999 (1999-06-15) 
06: US 2004/157928 A 1 (KIM JAE-HWAN ET AL) 12 August 2004 (2004-08-12) 

2.) The present application does not meet the criteria of Article 33(1) PCT, because the 
subject-matter of claims 1-31 is not new in the sense of Article 33(2) PCT. 

Claim 1 relates to a composition comprising: 
- a salt of one or more active agents and 
- a deionizing agent 
According to the description (p. 3, I. 13-21 ), to the examples and claim 8 the 

pharmaceutical composition should be an aqueous liquid. In a solution it cannot be 
distinguished whether the ionized active agent and the corresponding counter-ion 
have been used during preparation or have been formed during the solution. 

The term deionizing agent relates to any agent which is capable to deionize any other 
agent. No limitation or conditions under which deionization should take place are 
indicated. 

Thus claim 1 relates to any composition comprising an ionized active agent and a 
counter-ion and at least one additional compound capable to ionize any other 

compound. 

Form PCT/Separate SheeV409 (Sheet 1) (EPO-April 2005) 
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INTERNATIONAL PRELIMINARY 
REPORT ON PATENTABILITY 
(SEPARATE SHEETI 

International application No. 

PCT/US2006/007788 

01 discloses a composition comprising diclofenac sodium, 0.2 mole equivalent 
hydrogen ions, PEG 600 and 7% water. 
02 discloses Ketoprofen potassium 0.1 mole equivalent hydroxide ions, PEG 400, 
propylenglycol and 5 % water. 
03 discloses Naproxen sodium, 0.7 mole equivalent hydroxide ions, PEG 300. 
04 discloses a composition comprising pseudoephedrine HCI and Acetaminophen 
which releases hydrogen ions, PEG propylenglycol and water. 

2.) Even if novelty could be established the subject-matter of claims 1-31 does not 
involve an inventive step in the sense of Article 33(3) PCT. 

According to the description (p. 3, I. 11 ) the underlying problem may be seen in the 
minimization of the formation of PEG esters. Claims 1-4 do not require the presence 
of PEG. Therefore the underlying problem does not exist for the subject matter of 
those claims. 
In addition the application does not contain data showing an effect at all. Thus, the 
underlying problem has not been plausibly solved. 

Form PCT/Separate Sheet/409 (Sheet 2) (EPO-April 2005) 
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ERIC POTTER CLARKSON 
PATENTS· TRADEMARKS· DESIGNS· COPYRIGHT 

To: The European Patent Office 

Your Fax No: 0031 70 3403016 

From: Charlotte Crowhurst 

Date: 25 September 2007 

Our Ref: PABCA I P38814EP 

Your Ref: 

.. ---- .. --···-·-··--·· -·--------------------------··-·-·-·--- ---·- ................ .. 

Sheet 1 of 1 Original by Post: No 

MESSAGE: 

PCT Application No: PCTIUS2006/007788 
Applicant(s): Banner Pharmacaps, Inc. 

I have been appointed as representative to prosecute this application before the 
European Patent Office. 

.. 

CONFIDENTIALITY NOTE 

The infonnation contained in this telecopy message js legally privileged and coJ)jjOential i.nforrna.tion intend.OO only foJ:" tbe use of the individual or entity 
named above. Ifthe reader afthis rne.ssage is not the intended recipient, you are hereby notified that any dissemination., distribution or COPY of this 

telecopy is ~ctly prohibited. rfyou have received this telecopy m CJJ"O:I:, please immediately notifY us by tdephone: +44 (0) ll5 955 .2.2ll. 

Eric Potter C!Mkson lLP is 111.limited li~ility pMtnmbip, ~st~~d in EnsJ;md 
115No. OC315197, hifvin.i: ibl 1'15J::j~~~ Offi.toe attht>addrt~~ Bh(1wn. 
A list ol'"th~~: mem'bel"$' J:lll.t:ll~ i~ .llwjja'b)e:fu!"l.J:\~pectio~;~ at tbe,egi~~d office:. 
.A.I.l i.n~tructions ;~I"e accepted subject to our=nt terms of eng;sg~ment. 

NO'ITINGHAM • MUNICH 

Park View House 
58 The Ropewalk 
Nottingham NGI 5DD 
Uniied Kingdom 

T. + 44 (OJ u5 95> nn 
f. + 44 (0) !!5 955 Z20! 
E. epc@cric-potter.com 
w_ www.eric-potter.corn 

R ceived at the EPO on Sep 25, 2007 16:52:09. Page 1 of 1 
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D 

D 
0 

D 
D 

An das Europaische Patentamt 

Eintritt in die 
europaische Phase 
(EPA als Bestimmungsamt 
oder ausgewahltes Amt) 

Europllische Anmeldenummer oder, falls 
nicht bekannt, PCT -Aktenzeichen oder PCT­
Veroffentlichungsnummer 

Zeichen des Anmelders oder Vertreters 
(max. 15 Positionen) 

To the European Patent Office 

Entry into the 
European phase 
(EPO as designated or 
elected Office) 
European application number, or, if not 
known, PCT application or publication 
number 

06737018.9 
PCTIUS2006/007788 

Applicant's or representative's reference 
(max. 15 spaces) 

PABCA I P38814EP 

A !'Office europeen des brevets 1 

Entree dans Ia 
phase europeenne 
(I'OEB agissant en qualite 
d'office designe ou elu) 
Numero de depot de Ia demande de brevet 
european ou, a defaut, numero de depOt PCT 
ou de publication PCT 

Reference du demandeur ou du mandataire 
(15 caracteres ou espaces au maximum) 

1. Anmelder 1. Applicant 1. Demandeur 
Die Angaben Uber den (die) Anmelder 
sind in der internationalen Verottentli­
chung enthalten oder vom lnternatio-nalen 
BUro nach der internationalen 
VerOffentlichung vermerkt worden. 

Anderungen, die das lnternationale BUro 
noch nicht vermerkt hat, sind auf einem 
Zusatzblatt angegeben. , , 

Zustellanschrift 
(siehe Merkblatt II, 1) 

2. Vertreter 

Name (Nur einen Vertreter angeben, der 
in das europllische Patentregister 
eingetragen und an den zugestellt wird) 

Geschaftsanschrift 

Telefon 

Telefax Telex 

Weitere(r) Vertreter auf Zusatzblatt 

3. Vollmacht 

Einzelvollmacht ist beigefUgt. 

Allgemeine Vollmacht ist registriert unter 
Nummer: 

Allgemeine Vollmacht ist eingereicht, aber 
noch nicht registriert. 

Die beim EPA als PCT-Anmeldeamt 
eingereichte Vollmacht schliellt 
ausdrUcklich die europllische Phase ein. 

Indications concerning the applicant(s) 
are contained in the international 
publication or recorded by the 
International Bureau after the 
international publication. 

Changes, which have not yet been 
recorded by the International Bureau, 
are set out on an additional sheet. 

Address for correspondence 
(see Notes II, 1) 

2. Representative 

Name (Name only one representative 
who will be listed in the Register of 
European Patents and to whom 
notification will be made) 

Charlotte Crowhurst 
Address of place of business 
ERJC POTTER CLARKSON LLP 
PARK VIEW HOUSE, 58 THE ROPEWALK 
NOTTINGHAM NGI 5DD UNITED KINGDOM 

Telephone 
0115 9552211 
Fax 

01159552201 

Telex 

Additional representative(s) on 
additional sheet 

3. Authorisation 

Individual authorisation is attached. 

General authorisation has been 
registered under No: 

47568 

A general authorisation has been filed, 
but not yet registered. 

The authorisation filed with the EPO as 
PCT receiving Office expressly includes 
the European phase. 

Les indications concernant le(s) de­
mandeur(s) figurent dans Ia publication 
internationale ou ont ete enregistrees par 
le Bureau international apres Ia 
publication internationale. 

Les changements qui n'ont pas encore 
ete enregistres par le Bureau international 
sont indiques sur une feuille additionelle. 

Adresse pour Ia correspondance 
(voir notice II, 1) 

2. Mandataire 

Nom (N'indiquer qu' un seul mandataire, 
qui sera inscrit au Registre european des 
brevets et auquel signification sera faite) 

Adresse professionnelle 

Telephone 

Telefax Telex 

Autre(s) mandataire(s) sur une feuille 
additionnelle 

3. Pouvoir 

Un pouvoir special est joint. 

Un pouvoir general a ete enregistre sous 
le no: 

Un pouvoir general a ete depose mais 
n'est pas encore enregistre. 

Le pouvoir general depose a I'OEB 
agissant en qualite d'office recepteur au 
titre du PCT s'applique expressement a Ia 
phase europeane. 

1 



 
Petitioner - Catalent Pharma Solutions 

Ex. 1007a, Pg. 119 of 801

2 

~ 
3. Priifungsantrag 4. Request for examination 4. Requete en examen 

Hiermit wird die PrUfung der Anmel-dung Examination of the application under Art. II est demande que soil examinee Ia 
gemaB Art. 94 EPO beantragt. Die 94 EPC is hereby requested. The demande de brevet, conformement a 
PrUfungsgebUhr wird (wurde) entrichtet. examination fee is being (has been, will l'art. 94 CBE. II est (a ete, sera) 

be) paid. precede au paiement de Ia taxe 
d'examen. 

PrOfungsantrag in einer zugelassenen 
Nichtamtssprache Request for examination in an admissible Requflte en ex amen dans une langue 
(siehe Merkblatt /11, 5.2): non-EPO language non officielle autorisee 

(see Notes /11, 5.2): (voir notice Ill, 5.2): 

D 5. Abschriften 5. Copies 5. Copies 
Zusatzliche Abschrift(en) der im Additional copy (copies) of the Priere de fournir une ou plusieurs 
erganzenden europaischen documents cited in the supplementary copies supplementaires des 
Recherchenbericht angefUhrten European search report is (are) documents cites dans le rapport 
SchriftstUcke wird (werden) beantragt. requested. complementaire de recherche 

europeenne. 
Anzahl der zusatzlichen Satze von Number of additional sets of copies 
Abschriften Nombre de jeux supplementaires de 

copies 

6. FOr das Verfahren vor dem EPA 6. Documents intended for pro-ceedings 6. Pieces destinees a Ia procedure 
bestimmte Unterlagen before the EPO devant I'OEB 

6.1 Dem Verfahren vor dem EPA als 6.1 Proceedings before the EPO as 6.1 La procedure devant I'OEB agissant en 
Bestimmungsamt (PCT I) sind fol- designated Office (PCT I) are to be qual~e d'office designe (PCT I) doit se 
gende Unterlagen zugrunde zu legen: based on the following documents: fonder sur les pieces suivantes: 

les pieces de Ia demande publiee par le 

~ die vom lnternationalen BUro ver- the application documents pub-lished Bureau international (avec toutes les 
offentlichten Anmeldungsunter-lagen by the International Bureau (with all revendications, Ia description et les 
(mit allen AnsprUchen, Beschreibung claims, description and drawings), where dessins), eventuellement avec les 
und Zeichnungen), gegebenenfalls mit applicable with amended claims under revendications modifiees conforme-ment 
den geanderten AnsprUchen nach Art. Art. 19 PCT a !'article 19 du PCT 
19 PCT 

dans Ia mesure ou elles ne sont pas 

D soweit sie nicht ersetzt werden unless replaced by the amend- remplacees par les modifications 
9,urch die beigefUgten ments enclosed. jointes. 
Anderungen. 

Le cas echeant, des explications 
doivent etre jointes sur une feuille 

Falls nOtig, sind Klarstellungen auf Where necessary, clarifications must be additionnelle! 
einem Zusatzblatt einzureichen! submitted on a separate sheet! 

6.2 La procedure devant I'OEB agissant 
en qualite d'office elu (PCT II) doit se 

6.2 Dem Verfahren vor dem EPA als 6.2 Proceedings before the EPO as fonder sur les pieces suivantes : 
ausgewahltem Amt PCT II) sind fol- elected Office (PCT II) are to be based 
gende Unterlagen zugrunde zu legen: on the following documents: les pieces sur lesquelles se fonde le 

rapport d'examen preliminaire 

~ 
die dem internationalen vorlaufigen the documents on which the international, y compris ses annexes 
Priifungsbericht zugrunde gelegten international preliminary eventuelles 
Unterlagen einschlieBiich seiner examination report is based, (De telles annexes sont toujours a 
eventuellen Anlagen including its possible annexes joindre) 
(Solche Anlagen massen immer (Such annexes must always be filed) 
beigefagt werden) dans Ia mesure ou elles ne sont 

pas remplacees par les 

~ 
unless replaced by the modifications jointes. 

soweit sie nicht ersetzt werden amendments enclosed. 
durch die beige-fUgten 
Anderungen. Le cas echeant, des explications 

Where necessary, clarifications must be doivent etre jointes sur une feuille 
submitted on a separate sheet! additionnelle! 

Falls notig, sind Klarstellungen auf 
einem Zusatzblatt einzureichen! Si I'OEB, agissant en qualite d'admi-

If the EPO as International Preliminary nistration chargee de l'examen preli-

~ 
Examining Authority has received test minaire international, a rec;u des 

Sind dem EPA als mit der internatio- reports, these may be used as the rapports d'essais, ceux-ci peuvent 
nalen vorlaufigen PrUfung beauftragten basis of proceedings before the EPO. constituer Ia base de Ia procedure 
BehOrde Versuchsberichte devant I'OEB. 
zugegangen, dUrfen diese dem 
Verfahren vor dem EPA zugrunde 
gelegt werden. 

EPNEPO/OEB Form 1200.2 12.03 2 
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7. Obersetzungen 7. Translations 

D 

D 

D 

D 

D 

D 

D 

D 
D 
D 

BeigefOgt sind die nachfolgend angekreuzten 
Obersetzungen in einer der Amtssprachen des 
EPA (Deutsch, Englisch, Franzosisch): 

lm Verfahren vor dem EPA als 
Bestimmungsamt oder ausgewahltem 
Amt (PCT I+ II): 

Obersetzung der urspriinglich 
eingereichten internationalen 
Anmeldung (Beschreibung, AnsprOche, 
etwaige T extbestandteile in den 
Zeichnungen), der veroffentlichten 
Zusammenfassung, und etwaiger 
Angaben Ober biologisches material 
nach Regel 13bi'-3 und 13bis.4 PCT 

Obersetzung der prioritatsbegriin­
denden Anmeldung(en) 

Es wird hiermit erklart, dal1 die 
internationale Anmeldung in ihrer 
urspronglich eingereichten Fassung eine 
vollstandige Obersetzung der frOheren 
An-meldung ist (Regel 38(5) EPO) 

Zuslitzlich im Verfahren vor dem EPA 
als Bestimmungsamt (PCT O: 

Obersetzung der nach Art. 19 PCT 
geanderten Anspriiche nebst 
Erklarung, falls diese dem Verfahren vor 
dem EPA zugrunde gelegt werden sollen 
(siehe Feld 6) 

Zuslitzlich im Verfahren vor dem EPA 
als ausgewahltem Amt 
(PCT II): 

Obersetzung der Anlagen zum 
internationalen vorlaufigen 
Priifungsbericht 

8. Biologisches Material 
Die Erfindung bezieht sich auf bzw. 
verwendet biologisches Material, das 
nach Regel 28 EPO hinterlegt worden 
ist. 

Die Angaben nach Regel 28(1 )c) 
EPO (falls noch nicht bekannt, die 
Hinterlegungsstelle und das (die) 
Bezugszeichen [Nummer, Symbole 
usw.] des Hinterlegers) sind in der 
internationalen Verl:lffentlichung oder 
in der gemal1 Feld 7 eingereichten 
Obersetzung enthalten auf: 

Seite(n) I Zeile(n) 

Die Empfangsbescheinigung(en) der 
Hinterlegungsstelle 

ist (sind) beigefOgt 

wird (werden) nachgereicht 

Verzicht auf die Verpflichtung des 
Antragstellers nach Regel 28(3) EPO 
auf gesondertem Schriftstock 

EPA/EPO/OEB Form 1200.3 12.03 

Translations in one of the official 
languages of the EPO (English, French, 
German) are enclosed as crossed below: 

In proceedings before the EPO as 
designated or elected Office 
(PCT I+//): 

Translation of the international 
application (description, claims, any text 
in the drawings) as originally filed, of 
the abstract as published and of any 
indication under Rule 13bi5.3 and 13bi5.4 
PCT regarding biological material 

Translation of the priority application 
(s) 

It is hereby declared that the 
international application 
as originally filed is a complete 
translation of the previous 
application (Rule 38(5) EPC) 

In addition, in proceedings before the 
EPO as designated Office 
(PCTO: 

Translation of amended claims and any 
statement under Art. 19 PCT, if the 
claims as amended are to form the basis 
for the proceedings before the EPO (see 
Section 6) 

In addition, in proceedings before the 
EPO as elected office 
(PCT II): 

Translation of any annexes to the 
international preliminary examination 
report 

8. Biological material 
The invention relates to and/or uses 
biological material deposited under Rule 
28 EPC. 

The particulars referred to in 
Rule 28(1)(c) EPC (if not yet known, 
the depository institution and the 
identification reference(s) [number, 
symbols etc.] of the depositor) are 
given in the international publication 
or in the translation submitted under 
Section 7 on: 

page(s) /line(s) 

The receipt(s) of deposit issued by 
the depositary institution 

is (are) enclosed 

will be filed at a later date 

Waiver of the right to an undertaking 
from the requester pursuant to Rule 
28{3) EPC attached. 

7. Traductions 
Vous trouverez ci-joint les 
traductions cochees ci-apres dans 
l'une des langues officielles de I'OEB 
(allemand, anglais, franyais): 

Dans Ia procedure devant I'OEB 
agissant en qualite d'office designe 
ou elu (PCT I+ 10: 

3 

Traduction de Ia demande inter­
nationale telle que deposee 
initialement (description, revendi­
cations, textes figurant eventuelle-ment 
dans les dessins), de l'abrege publie, et 
de toutes indications visees aux regles 
13bis 3 et 13bi5 .4 du PCT concernant le 
materiel biologique 

Traduction de Ia (des) demande(s) 
ouvrant le droit de priorite 

II est declare par Ia presente que Ia 
demande internationale telle que 
deposee initialement est une traduction 
integrale de Ia demande anterieure 
(regie 38(5) CBE) 

De plus, dans Ia procedure devant 
I'OEB agissant en qualite d'office 
designe (PCT 1): 

Traduction des revendications 
modifiees et de Ia declaration faite 
conformement a !'article 19 du PCT, si 
Ia procedure devant I'OEB doit atre 
fondee sur les revendications modifiees 
(voir Ia rubrique 6) 

De plus, dans Ia procedure devant 
I'OEB agissant en qualite d'office elu 
(PCTIO: 

Traduction des annexes du rapport 
d'examen preliminaire international 

8. Matiere biologique 
L'invention concerne et/ou utilise de Ia 
matiere biologique, deposee 
conformement a Ia regie 28 CBE. 

Les indications visees a Ia regie 
28(1)c) CBE (si pas encore connues, 
l'autorite de depOt et Ia (les) 
reference(s) d'identification [numero ou 
symboles etc.] du deposant) figurent 
dans Ia publication internationale ou 
dans une traduction produite con­
formement a Ia rubrique 7 a Ia I aux: 

page(s) /ligne(s) 

Le(s) recepisse(s) de depOt 
delivre(s) par l'autorite de depOt 

est (sont) joint(s) 

sera (seront) produit(s) ulterieurement 

Renonciation, sur document distinct, a 
I' engagement du requerant au titre de 1~ 
regie 28(3) CBE. 
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9. Nucleotid- und Aminosaure-

D 
sequenzen 
Die nach Regeln 5.2 und 1310' PCT sowie 
Regel 111 (3) EPO erforderli-chen 
Unterlagen liegen dem EPA bereits vor. 

Das schriftliche Sequenzprotokoll wird 

D anliegend nachgereicht. 

Das Sequenzprotokoll geht nicht 
Ober den lnhalt der Anmeldung in 

D der urspronglich eingereichten 
Fassung hinaus. 

Der vorgeschriebene Datentrager ist 
beigefogt. 

D Die auf dem Datentrager gespei-
cherte Information stimmt mit dem 

D 
schriftlichen Sequenzprotokoll 
Oberein. 

10. Benennungsgebuhren 

~ 10.1 Es is! derzeit beabsichtigt, den sie-
benfachen Betrag einer Benennungs-
gebOhr zu entrichten. Damit gelten 
die BenennungsgebOhren fOr aile 
Vertragsstaaten des EP01 als ent-
richtet. (Art. 2 Nr. 3 GebO), sowelt sie 
in der internationalen Anmldung 
bestimmt sind2

. 

D 10.2 Abweichend von der Erklarung in Nr. 
10.1 is! derzeit beabsichtigt, weniger 
als sieben BenennungsgebOhren fOr 
folgende in der intetnationalen An-
meldung bestimmte Vertrags-
staaten des EP02 zu entrichten: 

9. Nucleotide and amino acid 
sequences 
The items necessary in accordance 
with Rules 5.2 and 13ter PCT and Rule 
111 (3) EPC have already been 
furnished to the EPO. 

The written sequence listing is 
furnished herewith. 

The sequence listing does not 
include matter which goes beyond 
the content of the application as 
filed. 

The prescribed data carrier is 
enclosed. 

The information recorded on the 
data carrier is identical to the 
written sequence listing. 

10. Designation fees 

10.1 It is currently intended to pay seven 
times the amount of the designation 
fee. The designation fees for all the 
EPC contracting states1 designated 
in the international application2 are 
thereby deemed to have been paid 
(Art. 2 No. 3 Rfees). 

10.2 The declaration in No. 10.1 does not 
apply. Instead, it is currently intended 
to pay fewer that seven designation 
fees for the following EPC 
contracting states2 designated in 
the international application: 

9. Sequences de nucleotides et d'acides 
amines 
Les pieces requises selon les regles 5.2 
et 1310

' PCT et Ia regie 111 (3) CBE on! 
deja ete deposees aupres de I'OEB. 

La lisle de sequences ecrite est produite 
ci-joint. 

4 

La lisle de sequences ne contient pas 
d'elements s'etendant au-dela du 
contenu de Ia demande telle qu'elle a ete 
deposee. 

Le support de donnees prescrit, 
est joint. 

L'information figurant sur le support de 
donnees est identique a celle que 
contient Ia lisle de sequences ecrite. 

10. Taxes de designation 

10.1 II est actuellement envisage de payer un 
montant correspondant a sept 
fois Ia taxe de designation. Les taxes de 
designation sont ainsi reputees payees 
pour tous les Etats contractants de Ia 
CBE1 designes dans Ia demande 
internationale2 

(art. 2, point 3 du RRT). 

10.2 Contrairement ace qui est indique au n· 
10.1, il est actuellement envisage de 
payer moins de sept taxes 
de designation pour les Etats 
contractants de Ia CBE2 suivants 
designes dans Ia demande 
internationale : 

(1) D D 
(2) D D 
(3) D D 

(4) D D 
(5) D D 
(s)o D 

Soweit unter Nr. 10.2 Vertragsstaaten 
aufgefOhrt sind, wird beantragt, fur 

Si des Etats contractants sont mentionnes 
au n·10.2, priere de ne 

die dort nicht aufgefOhrten 
Vertragsstaaten von der Zustellung 
einer Mitteilung nach Regel108(3) EPO 
abzusehen. 

If contracting states are indicated 
under No. 10.2, it is requested that no 
communication under Rule 108(3) 
EPC be issued for contracting states 
not thus indicated. 

Pas proceder a Ia signification d'une 
Notification prevue par Ia regie 1 08(3) CBE 
pour les Etats contractants n'ayant pas ete 
y 

10.3 Wird ein automatischer 
Abbuchungsauftrag erteilt (Feld 12), 
so wird das EPA beauftragt, bei Ab­
laut der Grundfrist nach Regel107 
(1)(d) EPO den siebenfachen Betrag 
einer BennungsgebOhr abzubuchen. 
1st eine Erklarung nach Nr. 10.2 
abgegeben worden, so sollen die 
BenennungsgebOhren nur fOr die dort 
angegebenen Vertragsstaaten 
abgebucht werden, sofern dem EPA 
nicht bis zum Ablauf der Grundfrist 
ein anderslautender Auftrag zugeht. 

10.3 If an automatic debit order has 
been issued (Section 12), the EPO is 
authorised, on expiry of the basic 
period under Rule 107(1)(d) EPC, 
to debit seven times the amount of 
the designation fee. If states are 
indicated under No. 1 0.2, the EPO 
will debit designation fees only for 
those states, unless instructed 
otherwise before the basic period 
expires. 

mentionnes. 

10.3 Si un ordre de prelevement auto­
matique est donne (rubrique 12), 
il est demande a I'OEB de prelever, 
a !'expiration du delai normal vise 
a Ia regie 107(1)(d) CBE, un montant 
correspondant a sept fois Ia taxe de 
designation. Si une declaration a ete 
faite au n· 10.2, les taxes de designa­
tion ne sont a prelever que pour les 
Etats contractants qui y sont indi­
ques,sauf instruction contraire recue 
par I'OEB avant !'expiration du delai 
normal. 

1 Stand bei Drucklegung: 27 Vertragsstaaten. und zwar: I Status ..t>en this form was printed: 27 contracting states, namely I Situation a Ia dlate d'impression: 27 Etats contractants, 
a savoir : AT Osterreich I Austria I Autriche, BE Belgian I Belgium I Belgique, BG Bulgarian I Bulgaria I Bulgaria, CHILl Sch'l.eiz und Liechtenstein I Switzeriand and Liechtenstein I Suisse at Liechtenstein, CY 
Zypem I Cyprus I Chypre, CZ Tschechische Republik I Czech Republic I Republique !cheque, DE Deutschiand I Germany I AUemagne, OK DAnemark I Denmark I Danemark, EE Estland I Estonia I Estonia, ES 
Spanien I Spain I Espagne, Fl Finnland I Finland I Finlande, FR Frankreich I France/ France, GB Vereinigtes Konigreich I United Kingdom I Royaume-Uni, GR Griechenland I Greece I Grace, HU Ungern I 
Hungary I Hongrie, IE lriand /Ireland /lriande, IT ltatien /Italy lltatie, LU Luxemburg I Luxembourg I Luxembourg, MC Monaco I Monaco I Monaco, NL Niederiande I Netheriands I Pays-Bas, PT Portugal/ 
Portugal/ Portugal, RO RumAnian I Romania I Rournanie, SE Sch'l.eden 1 Sweden 1 Suede, SK Slowakische Republik I Slovak Republic I Repubtique slovaque, Sl Slo\M!nien I Slovenia I Sloverie, TR TOrkei I 
Turkey /Turquie 

2.For folgende Staaten nur moglich, taus in der internationalen Anmeldung am oder nach folgendem Tag bestimmt: Slowakische Republik, Bulgarian, Tschechische Republik und Estland: 1. Juti 2002, SkMenien: 
1. Dezember 2002, Ungem: 1. Januar 2003 und RumAnian: 1. MArz 2003.1 For the folloiMng states this is possible only if they are designated in the international application on or after the stated dlate: Slovak 
Republic, Bulgaria, Czech Republic and Estonia: 1 July 2002, Slovenia: 1 December 2002, Hungary: 1 January 2003 and Romania: 1 March 2003.1 En ce qui conceme les Etats suivants seulement si Ia 
designation a eta effectuee dlans Ia demande intemationale a Ia dlate suivante ou a une dlate ulterieure: Republique slovaque, Bulgaria, Republique tch<!que et Estonia: 1• juiUet 2002, Slovenia: 1• dl!cembre 
2002, Hongrie: 1• janvier 2003 et Rournanie: 1• mars 2003: 

EPNEPO/OEB Form 1200.4 12.03 
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11. Erstreckung des europaischen 
Patents 

- Sl 
- LT 
- LV 
- AL 
- RO 

Bei Zahlung der 
ErstreckungsgebOhr(en) gilt diese 
Anmeldung auch als wirksamer 
Erstreckungsantrag fOr die in der 
internationalen Anmeldung bestimmten 
»Erstreckungsstaaten«.Es ist 
beabsichtigt, diese GebOhr(en)fOr 
folgende Staaten zu entrichten: 

Slowenien 1
> 

Litauen 
Lett land 
Albanien 
Rumanien 1

> 

11. Extension of the European patent 

On payment of the extension fee(s) this 
application is also deemed to be a 
request for extension to all the 
"extension states" designated in the 
international application. It is intended to 
pay the fee(s) for the following states: 

Slovenia 1
> 

Lithuania 
Latvia 
Albania 
Romania 1

> 

11. Extension des effets du brevet 
europeen 
La !axe (Les taxes) d'extension 
payee(s), Ia presente demande est 
egalement reputee atre une demande 
d'extension a tous les «Etats 
autorisant !'extension» designes dans 
Ia demande internationale. II est 
envisage de payer Ia !axe (les taxes) 
d'extension pour les Etats suivants: 

Slovenie 1> 

Lituanie 
Lettonie 
Albanie 
Roumanie 1> 

5 

- MK 
,... BA 
- HR 

EhmaliQe juQoslawische Republik 
Bosnien und HerzeQowina 
Kroatien 2

> 

Former YuQoslav Republic of 
Bosnia and HerzeQovina 
Croatia 2> 

Ex-RepubliQue VOUQoslave de Macedoine 
Bosnie-Herzt3Qovine 
Croatie 2> 

- YU --- Serbien und MonteneQro Serbia and MonteneQro Serbie-et-Montent3Qro 

1) Fur Slowenien und Rumanian nur moglich, falls in der intemationalen Anmeldung bis 30. November 2002 (Siowenien) oder bis 28. Februar 2003 (Rumanian) bestimmt. I For Slovenia and 
Romania this is possible only if they are designated in the international application up to 30 November 2002 (Slovenia) or 28 February 2003 (Romania). I En ce qui concerne Ia Slovenia et Ia 
Roumanie, seulement si Ia designation a ete effectuee dans Ia demande internationale jusqu'au 30 novembre 2002 (Slovenia) ou jusqu'au 28 fevrier 2003 (Roumanie). 

2) Platz fur Staaten, mit denen •Erstreckungsabkommen« nach Drucklegung dieses Formblatts in~ Kraft treten und die in der internationalen Anmeldung bestimmt waren. I Space for States with 
which "extension agreements" enter into force after this form has been printed and which were designated in the international application. I Prevu cour des Etats ill'egard desquels des caccords 
d'extension• entrercnt en vigueur apres !'impression du present formulaire et qui ont ete designes dans Ia demande internationale. 

11. 

D 

0 13. 

14. 

Automatischer Abbuchungsauftrag 
(Nur moglich fiir lnhaber von beim 
EPA gefiihrten laufenden Konten) 

Das EPA wird beauftragt, nach Mar:!.-
gabe der Vorschriften Ober das auto-
matische Abbuchungsverfahren fal-
lige GebOhren und Auslagen vom 
Untenstehenden laufenden Konto 
abzubuchen. In Bezug auf die Benen-
nungsgebiihren wird auf Feld 10.3 
verwiesen. Das EPA wird ferner be-
auftragt, die Erstreckungsgebiihren 
fOr jeden in Feld 11 angekreuzten 
»Erstreckungsstaat« bei Ablaut der 
Grundfrist zu ihrer Zahlung abzu-
buchen, sofern ihm nicht bis dahin 
ein anderslautender Auftrag zugeht. 

Nummer und Kontoinhaber 

Eventuelle Riickzahlungen auf das 
beim EPA gefOhrte laufende Konto 

Nummer und Kontoinhaber 

Unterschrift(en) des (der) Anmelder(s) 
oder Vertreters 

Ortl Datum 

Fiir Angestellte (Art. 133(3) EPO) mit 
allgemeiner Vollmacht: 

Nr. -----------------------

12. 

13. 

14. 

Automatic debit order (for EPO 
deposit account holders only) 

The EPO is hereby authorised, under 
the Arrangements for the automatic 
debiting procedure, to debit from the 
deposit account below any fees and 
costs falling due. For designation 
fees, see Section 10.3. The EPO is 
also authorised, on expiry of the basic 
period for paying the extension fees, 
to debit those fees for each of the 
"extension states" marked with 
a cross in Section 11, unless 
instructed otherwise before the said 
period expires. 

Number and account holder 

Any reimbursement to EPO deposit 
account 

Number and account holder 

280Wb4o Eric Potter Clarkson LLP 
v / 

;

1 

~na{ure(s) of aprr..ant(s) or __. 

L reeve trttff ff 
Charlotte Crowhurst 
For and on behalf of Eric Potter Clarkson LLP 

Place/ Date 
NOTTINGHAM, ENGLAND 
25 September 2007 

For employees (Art. 133(3) EPC) 
having a general authorisation 

No. 

12. Ordre de prelevement automatique 
(uniquement possible pour les 
titulaires de comptes courants 
ouverts aupres de I'OEB) 
Par Ia presente, il est demande a 
I'OEB de prelever du compte courant ci-
dessous les taxes et frais venant a 
echeance, conformement a Ia regie-
mentation relative au prelevement 
automatique. Pour les taxes de 
designation, se reporter a Ia rubrique 
10.3. II est en outre demande a I'OEB 
de prelever, a !'expiration du delai 
normal prevu pour leur paiement, les 
taxes d'extension pour chaque «Eta! 
autorisant !'extension» coche a Ia 
rubrique 11, sauf instruction contraire 
reyue avant !'expiration de ce delai. 

Numero et titulaire du compte 

13. Remboursements eventuels a 
effectuer sur le compte courant ouvert 
aupres de I'OEB 
Nom du titulaire du compte 

14. Signature(s) du (des) demandeur(s) 
ou du mandataire 

Lieu/Date 

Pour les employes (art. 133(3) CBE) 
disposant d'un pouvoir general: 

N" 

Name(n) des (der) Unterzeichneten bitte in Druck· 
schrift wiederholen. Bei juristischen Personen bitte 
auch die Stellung des (der) Unterzeichneten 
innerhalb der Gesellschaft in Druckschrift angeben. 

Please print name(s) under signature(s). In the 
case of legal persons, the position of the 
signatory within the company should also be 
printed. 

Le ou les noms des signataires doivent ~tre indiques 
en caracteres d'imprimerie. S'il s'agit d'une personne 
morale, Ia position occupee au sein de celle-<:i par le 
ou les signataires doit egalement litre indiquee en 
caracteres d'imprimerie. 

EPA/EPO/OEB Form 1200.5 12.03 5 
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ERIC POTTER CLARKSON 0 

PATENTS · TRADEMARKS · DESIGNS · COPYRIGHT 

European Patent Office 
PB 5818 
Patentlaan 2 
2280 HV Rijswijk (ZH) 
The Netherlands 

Dear Sirs 

European Application No 
PCT Application No 
Applicant(s) 
Our Ref 

' 
! -· .' / 

) . 

25 September 2007 

06737018.9 
PCT/US2006/007788 
Banner Pharmacaps, Inc. 
PABCA I P38814EP 

We are enclosing documentation for European processing of this PCT application. 

We intend that any application, designation, examination and search fees due 
(together with any surcharges if applicable) should be paid and we are instructing 
your Cash & Accounts Department to take the fees from our deposit account. 

Please note that, if claim amendments have been made, these should not be 
construed as abandonment of subject matter. If the application contains claims for 
which excess claims fees are not paid, this is not to be construed as abandonment 
of subject matter for the purposes of filing any future divisional application. 

We shall assume that the requirements of article 20(1) PCT have been met unless 
you advise us to the contrary. 

We request oral proceedings before the application is refused. 

Yours faithfully 

{ (J,g flY~ rl 
arlotte Crowhurst 

For and on behalf of Eric Potter Clarkson LLP 

Eric Pou~r Cb.rkron LlP is a limited liability partncnhip, rt"gistt"rcd in Engbnd 
a~ No. OC315197, having its registered office :at the address \hown. 

A list of the members' namn. is <~Vaib.blc for ins~ction at the rcgistcrt"d office. 

All instructions are accepted subject to our current tcnns of engagement. 

NOTTINGHAM • MUNICH 

Park View House T. +44 (0) 115 955 2211 
58 The Ropewalk F. +44 (0) 115 955 2201 
Nottingham NG 1 SDD E. epc@eric-potter.com 
United Kingdom W. www.eric-potter.com 
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}!le elei:mj 

1. A pharmaceutical composition comprising 

(a) a salt of one or more pharmaceutically active agents; and 

(b) a deionizing agent. 

agent is selected from the group consisting of therapeutically active age 

diagnostic agents, and prophylactic agents. 

3. The composition of claim 1 wherein the deionizing age 

present in an amount from about 0.2 to 1.0 mole equivalents p mole of the 

pharmaceutically active agent(s). 

4. The composition of claim 1 wherein the deio 

selected from the group consisting of hydrogen ion d hydroxide ion. 

5. The composition of claim 1 further co prising polyethylene 

glycol. 

6. The composition of claim 5 wh ein polyethylene glycol is present 

in an amount from about 10% to about 0% by weight. 

7. The composition of cla' 5 wherein polyethylene glycol is one or 

more polyethylene glycols with molecular weight between 300 and 1500. 

8. The composition claim 1 further comprising water. 

9. of claim 8 wherein water is present in an amount 

position of claim 1 further comprising one or more 

excipients. 

e composition of claim 7 wherein the excipients are selected 

from the roup consisting of plasticizers, crystallization inhibitors, wetting 

agent , bulk filling agents, solubilizers, bioavailability enhancers, solvents, 

16 
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~o i 1on of claim 12 wherein the solubilizer is present in 

_am-oun-t frem ooeut 1% to abol:lt 1 Q% by wsight. I Oil' Ca.f>5:! ~~ 

14. A mefuod of making the compositio~f any of claims 1-13 

comprising 

(a) mixing the salt of one or more pharmaceutically active agents, and 

the deionizing agent at an appropriate temperature; and 

(b) encapsulating the mixture in a softgel capsule. 

~ 5. The rnethod of elB:i:m: 1 ~ :fttrtfl:er eeHif3Fisieg polyethylsas glysgl 

16. The method ef elB:im 1 ~ fuflfier eeHif3HS:i:eg Vw'ftter. J 

~,}" .%. The method of claim 14 wherein the appropriate temperature is 

from about 50°C to about 70°C. 

2 )R. A softgel capsule comprising a fill material wherein the fill 

material comprises 

(a) a salt of one or more pharmaceutically active agents; and 

(b) a deionizing agent. 
1 

0"1' 2... 
3 

_'2ff. The capsule of claim ~wherein the pharmaceutically active 

agent is selected from the group consisting of therapeutically active agents, 

diagnostic agents, and prophylactic agents. 

'""" t... t )'f. The capsule of claim )$wherein the deionizing agent is present 

in an amount from about 0.2 to 1.0 mole equivalents per mole of the 

pharmaceutically active agent(s). {o..r 2. 

) ,..21. The capsule of claim ~wherein the deionizing agent is selected 

from the group consisting ofhydrogen ion and hydroxide ion. 
'"' 1- . h )5. Th capsule of claim }d'further comprising polyethylene gfycol. 

17 
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-~-------. I ~M~S-, t,-ov'\ c:rvj_ b 

}'( Thetfapsule of claim~ wherein polyethylene glycol is present 

in an amount from about 10% to about 80% by weight. 

~ }6. Thekapsule of claim }1 ~herein polyethylene glycol is one or 

more polyethylene glycols with a molecular weight between 300 and 1500. 
I o-V 2-

._ ____ 9-"j£._._T_h_e' ~apsule of claim }if~rther comprising water. 

lo };1. The~apsule of claim )$'wherein water is present in an amount 

from about 1% to about 18% by weight. 
.1 J,, I o~r /_ 
1 ~· Thetapsule of claim~ further comprising one or more 

excipie:~ '"'J'Stile of eloim 28 ""ereiB the E!lteijliOB!s aFf/LlecteQ. from 

the group consisting of plasticizers, crystallization inhibitors, wetting agents, 

bulk filling agents, solubilizers, bioavailability enhancers, solvents, pH­

adjusting agents, dyes, preservatives, solvents, surfactants, and combinations 

thereof. 
II 

l1... )'(). The~apsule of claim )11 wherein the solubilizer is selected from 

the group consisting of glycerin, polyvinylpyrrolidone, propylene glycol and 

combinations thereof. lt 

I ~ )1. The capsule of claim )!J wherein the solubilizer is present in 

amount from about 1% to about 10% by weight. 

lb. A ~{)r.th-Q,.... ~ C.Of~VL u~ ~ eRt ~i~S 
I ~ I~ Oov 0~ ().)) C\. """-'ML-c_u..~-b-. 
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European Patent Office 
80298 MUNICH 
GERMANY 
Tel.: +49 89 2399- 0 
Fax: +49 89 2399 - 4465 

Crowhurst, Charlotte Waveney 
Eric Potter Clarkson LLP 
Park View House 
58 The Ropewalk 
Nottingham NG1 5DD 
GRANDE BRETAGNE 

Reference 

PABCA/P38814EP 

Applicant/Proprietor 

Banner Pharmacaps Inc. 

Europaisches 
Patentamt 

Application No./Patent No. 
06737018.9- 2123 

Communication pursuant to Rules 109 and 110 EPC 

European 
Patent Office 

Office europeen 
des brevets 

1111111111111111111111111111111111111111111111111111111 

EPO Customer Services 

Tel.: +31 (0)70 340 45 00 

I 
Date 

. 22-10-2007 

PCT /US2006007788 

(1) Amendment of application documents, especially the claims (R. 109 EPC) 

The above mentioned international (Euro-PCT) application has entered the European phase, or can do so, 
once the necessary conditions are fulfilled. 

Under Articles 28, 41 PCT, Rules 52, 78 PCT and Rule 86(2) to (4) EPC, the applicant may amend the 
application documents after receiving the international search report. 

Whether or not he has already done so, he now has a further opportunity to file amended claims or 
other application documents within a non-extendable time limit of one month after notification of 
the present communication (R. 109 EPC). 

The claims applicable on expiry of the above time limit, i.e. those filed on entry into the European phase or 
in response to the present communication, will form the basis for the calculation of any claims fee to be paid 
(see page 2) and for any supplementary search to be carried out under Article 157(2) EPC (R. 109 EPC). 

--2/ 

Registered letter 
EPO Form 1226 01.02 EUCL 
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Date Sheet 2 Application No. 06737018.9 

(2) Claims fees under Rule 110 EPC 

If the application documents on which the European grant procedure is to be based comprise more than ten 
claims, a claims fee shall be payable for the eleventh and each subsequent claim within the period provided 
for in Rule 107(1) EPC. 

6a' Based on the application documents currently on file, all necessary claims fees have already been paid 
(or the documents do not comprise more than 10 claims). 

D All necessary fees will be/have been debited automatically according to the automatic debit order. 

D The claims fee due for the claims ............ to ............ were not paid within the above-mentioned period. 

Any non-paid claims fee, either based on the current set of claims or on any amended claims to be filed 
pursuant to Rule 109 EPC (see page 1 ), may still be validly paid within a non-extendable period of grace of 
one month after notification of this communication. 

If a payment is made for only some of the claims, it must be indicated for which claims it is intended. If a 
claims fee is not paid in due time, the claim concerned is deemed to be abandoned (R. 11 0(4) EPC). 

If claims fees have already been paid, but on expiry of the above-mentioned time limit there is a new set of 
claims containing fewer fee-incurring claims than previously, the claims fees in excess of those due under 
Rule 11 0(2), 2nd sentence, EPC will be refunded (R. 11 0(3) EPC). 

You are reminded that any supplementary search under Article 157(2) EPC will relate only to the last set of 
claims applicable on expiry of the above time limit AND will be confined to those fee-incurring claims for 
which fees have been paid in due time. 

The fee for the eleventh and each subsequent claim is EUR 45,00. 

Receiving Section 

EPO Form 1226 01.02 EUCL 
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, European Patent Office Europaisches European Office europeen 
80298 MUNICH Patentamt Patent Office des brevets 
GERMANY 
Tel.: +49 89 2399- 0 
Fax: +49 89 2399 - 4465 

Crowhurst, Charlotte Waveney 
1111111111111111111111111111111111111111111111111111111 

Eric Potter Clarkson LLP 
Park View House 
58 The Ropewalk EPO Customer Services 
Nottingham NG1 5DD 

Tel.: +31 (0)70 340 45 00 GRANDE BRETAGNE 

I Date 
14.11.07 

Reference I Application No./Patent No. 
PABCA/P38814EP 06737018.9- 2123 PCT /US2006007788 

Applicant/Proprietor 

Banner Pharmacaps Inc. 

Notification of European publication number and information on the application of Article 67(3) EPC 

The provisional protection under Article 67(1) and (2) EPC in the individual contracting states becomes 
effective only when the conditions referred to in Article 67(3) EPC have been fulfilled (for further details, see 
information brochure of the European Patent Office "National Law relating to the EPC" and additional 
information in the Official Journal of the European Patent Office). 

Pursuant to Article 158(1) EPC the publication under Article 21 PCT of an international application for which 
the European Patent Office is a designated Office takes the place of the publication of a European patent 
application. 

The bibliographic data of the above-mentioned Euro-PCT application will be published on 12.12.07 in 
Section 1.1 of the European Patent Bulletin. The European publication number is 1863458. 

In all future communications to the European Patent Office, please quote the application number plus 
Directorate number. 

EPO Form 1219 04.94 
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' ?*? "" 
ERIC POTTER CLARKSON 
PATENTS TRADEMARKS· DESIGNS ·COPYRIGHT 

The European Patent Office 
ErhardstraBe 2 7 
D-8000 Milnchen 2 
Germany 

Dear Sirs 

Change of Name 
Our ref: GEN!MB 

Europalsches Patentamt 
ii\"1im::l1an 

0 8. Jan. 2~08 

Dir. 5.2.4 

EPO- Munich 
79 

~ ~. Jan, 2008 

03 January 2008 

We advise that as from 7 January 2008 Eric Potter Clarkson LLP, will become Potter 
Clarkson LLP. 

We would be grateful if you could please amend your records of applications to reflect the 
fact that the address for service will be care of Potter Clarkson LLP rather than care of 
Eric Potter Clarkson LLP. Our email address will · also change to 
info@potterclarkson.com. 

We look forward to hearing from you. 

Yours faithfully 

Margaret Beeden 
Office Manager 

For and on behalf of Eric Potter. Clarkson LLP 

Eric l'ortcr Cbrbou LLP,it ;1limitrd 1iab11iry p~nncnhip, rcgi:stefe'd io En~nd 
uNo, 0015197, h~ving iu ri!!Pstercd office .111h..- Jdd~u thawn. 

I\ liu t:J{ th..- n!cmbcn' n~mn i.t ;w;ubblc for inlpct:!ion at the rf~n:d cffict. 

1\ll murunions u~ ~rtcpted 111bjc" Hl our nmcnlltnlll of CIIIPW:JTI<"tl! 

NOTTINCHI!.M • MUNICH 

Park View House T. +44 (0) 115 955 2211 
58 The Ropewalk F. +44 (0) 115 955 2201 
Nottingham NG1 SDD E. epc@eric-potter.com 
United Kingdom W. www.eric-potter.eom 
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4ib.POTTER 
.~CLARKSON 

•I 

All Change for 
Eric Potter Clarkson LLP 
As from 7 January 2008 our name will change to 
POTTER CLARKSON LLP and we will be adopting 
a new corporate identity. 
In the ever changing environment 
within which we work, we need to 
ensure that our core values are 
reflected in our identity. 

Research established that our old 
identity created an inaccurate 
perception of these values and 
of our business generally. 

We are still the same people, and 
obviously we aim to retain the 
successful culture and relationships 
that have brought us to this point in 

our 100+ year history. At the same 
time we want to project a 
contemporary identity which more 
closely reflects who we are. 

Our new identity signifies this 
movement forward, while not 
abandoning all that has been built 
up in the past. We hope you like it. 

If you would like to learn more 
about our new identity, please go 
to www.potterclarkson.com. 

·, 
i 

If undelivered please return to: 
Park View House, 58 The Ropewalk, Nottingham NG1 sOD 

T: +44 (o) 115 955 2211 
F: +44 (o) 115 955 2201 

E: info@potterclarkson.com .; 
W: www.potterclarkson.com 

·l 

~88 .-200 2008 
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The examination is being carried out on the following application documents: 

Description, Pages 

1-15 as published 

Claims, Numbers 

1-16 filed with entry into the regional phase before the EPO 

1.) Reference is made to the following documents: 

01: US-A-5 360 615 (YU ET AL) 1 November 1994 (1994-11-01) cited in the 
application 

02: WO 95/31979 A (R.P. SCHERER INTERNATIONAL CORPORATION; 
SHELLEY, RICKEY, S; WEI, VOUCH) 30 November 1995 (1995-11-30) 

03: US 2001/007668 A1 (SAWYER MARYJEAN ET AL) 12 July 2001 (2001-07-12) 
04: US-A-5 484 606 (OHABHAR ET AL) 16 January 1996 (1996-01-16) 
05: US-A-5 912 011 (MAKINO ET AL) 15 June 1999 (1999-06-15) 
06: US 2004/157928 A1 (KIM JAE-HWAN ET AL) 12 August 2004 (2004-08-12) 

2.) The present application does not meet the requirements of Article 52(1) EPC 
because the subject-matter of claims 1-16is not new within the meaning of Article 
54(1) and (2) EPC. 

Claim 1 relates to a composition comprising: 

EPA Form 2906 12.07CSX 
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- a salt of one or more active agents and 
-a deionizing agent 
According to the description (p. 3, I. 13-21 ), to the examples and claims 9 the 
pharmaceutical composition should be an aqueous liquid. In a solution it cannot be 
distinguished whether the ionized active agent and the corresponding counter-ion 
have been used during preparation or have been formed during the solution. 
The term deionizing agent relates to any agent which is capable to deionize any other 
agent. No limitation or conditions under which deionization should take place are 
indicated. 
Thus claim 1 relates to any composition comprising an ionized active agent and a 
counter-ion and at least one additional compound capable to ionize any other 
compound. 

01 discloses a composition comprising diclofenac sodium, 0.2 mole equivalent 
hydrogen ions, PEG 600 and 7 %water. 
02 discloses Ketoprofen potassium 0.1 mole equivalent hydroxide ions, PEG 400, 
propylenglycol and 5 % water. 

03 discloses Naproxen sodium, 0.7 mole equivalent hydroxide ions, PEG 300. 
04 discloses a composition comprising pseudoephedrine HCI and Acetaminophen 
which releases hydrogen ions, PEG propylenglycol and water. 

3.) Even if novelty could be established the subject-matter of claims 1-16 would not 
involve an inventive step within the meaning of Article 56 EPC. 

According to the description (p. 3, I. 11) the underlying problem may be seen in the 
minimization of the formation of PEG esters. Claims 1-5 do not require the presence 
of PEG. Therefore the underlying problem does not exist for the subject matter of 
those claims. 
In addition the application does not contain data showing an effect at all. Thus, the 
underlying problem has not been plausibly solved. 

EPA Form 2906 12.07CSX 
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European Patent Office 
Directorate General 2 
Erhardtstraf.l.e 27 
D-80298 MOnchen · 
GERMANY 

Dear Sirs 

Sent by fax 

'European Patent Application No. 06737018.9-2123 
BANNER PHARMACAPS, INC. 
Our ref: PABCNP38814EP 

tfi~ POTTER . 
'ii·. CLARKSON 

1 8 March 2009 

This is a response to the communication under Article 94(3) EPC dated 20 November 2008. 

Amendments 

We enclose a new retyped set of claims to replace the claims currently on file. To assist the 
examiner, we also enclose a copy of the current claims showing in manuscript the 
amendments that have been made. 

Claims 1 and 2 have been amended by including the subject matter of claim 6, which 
specifies the presence of polyethylene glycol. 

Claims 1 and 2 have also been amended to specify that when the active agent is the salt of a 
weak acid and a strong base, the deionizing agent is a hydrogen ioh species, and when the 
active agent is the salt of a weak base and a strong acid, the deionizing agent is a hydroxide 
ion species. Basis for this may be found, for example, at page 6, lines 11 to 14 of the 
application as filed. 

Previous claim 6 has been deleted and a new claim 6 has been added which specifies that 
the composition or fill material has a pH of from about 2.5 to about 7.5. Basis for this may be 
found, for example·, at page 6, lines 26 to 28 of the application as filed. · 

A new claim 14 has been introduced specifying that the active agent is naproxen sodium and 
the deionizing agent is a hydrogen ion species. Basis for this may be found, for instance, in 
the Examples. · 

Plnur O"rbor. Ll..P 1!0 a !lrrit~d llabhlt'/ p_.n,1mhlp. re&lde.r.:d 1n En&:l4nd Nvm~e.r OC:3')'97" 
R"S!uo.rt~~<f Offit» 1<.1 :<hown. A liu otthot rnli:mb,;:r~' 11.;1m«~ 1~ ~v~Ulblc ror :nsp~ctkln ~llkt re~~ered tJfll<:t. 
A.li lr,.ln.u:tionl •rt: atx.::pt:oal illbj.lct to cur tufri:llt ~rm~ ,;,{ tng~gtmlilnt 

P~rk View Ho~s~ 

cont! .... 

T: +44 (a) 115 955 2.211 

F; +44 (o) 115 S)) >Z01 

Received at'ti'Fe''E:'P~tl'l'l Mar 18, 2009 15:05:49. Page 2 of 9 

58 The Ropewalk 
Nottingham NG1 5DD 
United kingdom 

E: lnfo(ijrpotterdarbon.ccrn 
w~ WWVtl.pottercla.rkson.com 
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A new claim 15 has been added specifying that the. hydrog'en ion species is selected from 
the list of species set oUt on page 6, lines 18 to 21 of the application as filed. · 

Previous claims 14 and 15 have been renumbered as claims !7 and 18 accordingly. 

Any amendment is not to be construed as an abandonment of subject matter. 

Novelty and Inventive Step 

The examiner appeared to consider that the previous claims lacked novelty over 01 to 04. 

There is no disclosure in any of 01 to 04 of a composition or capsule having the components 
defined in new claims 1 and 2. In particular, these prior art documents do not disclose a 
composition or capsule comprising a hydrogen ion species deionizing agent when the active 
agent is. the salt of a. weak acid and a strong base, or a hydroxide ion species deionizing 
agent when the active agent is the salt of a weak base and a strong acid. 

New claims 1 and 2 are novel over D1 to D4 for at least this reason. The remaining claims 
are also novel over D 1 to D4 at least by virtue of their dependency on new claims 1 and 2. 

As to inventive step, there is no teaching or suggestion in any of D1 to 04 to provide the 
claimed compositions and capsules. In particular, there is nothing ·in 01 to 04 that would 
have motivated the skilled person to modify the compositions described in those documents 
so as to include a hydrogen ion species deionizing agent when the active agent is the salt of 
a weak acid and a strong base, or a hydroxide ion species deionizing agent when the active 
agent is the salt of a weak base and a strong acid. The claimed subject matter is inventive 
for this reason alone. 

Moreover, the claimed compositions and capsules have very real advantages in use. For 
instance, the claimed deionzing agent minimizes t11e formation of PEG esters and causes 
paliial deionization (neutralization) of the salt of the active agent, thereby enhancing 
bioavailability of the active agent (see, for example, page 3, lines 18 to 21 )_ Neither of these 
unexpected advantages could have been predicted from the cited prior art. . 

In summary, therefore, new claims 1 and 2 are inventive over D1 to 04, alone or in 
combination. The remaining claims are also inventive over 01 to 04 at least by virtue of their 
dependency on new claims 1 and 2. 

.contr ... : 

'···- -~-- ----~----... ... , ., '·-·~- ........ -... ,. .. _ ... -~·-
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Should the examiner be inclined to refuse this application, we request, in order of preference, 
a telephone interview or a personal interview first. In any event, we request oral proceedings 
before the application is r~fused. · 

y~'"'~ 

Robert I Pugh PhD jt 
·For and on behalf of Potter Clarkson LLP 

Enc: Retyped claims 
Manuscript amended claims 

Re~eiyO<!:atth«OE'O .on Moe 18, 2009 15:05:49. Pege 4.·out. :==::::c .... : · · . 
~·<- _, ___ ......._.,\, ... - ... ·····--·····-·······«~•··-""''• ' ... ' -~········~--···-· .. -~·.....,.:....,~ ....... _,....,.-...-.-.. -.·--·· - ............ ,' 
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Your Ref: European Patent Application No_ 06737018_9-2123 
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CONFIDENTIALITY NOTE 
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T. .j. 44 (0) 115 9:55 22:11 
F. ·H4 (OJ 115 955 2201 
E. info@po1.t~;~rclou"!>:Slon,=rn 
W. v.-ww.pottert::lllfkeon.com l NOTTINGHAM • MUNICH . 

Releivedat the EPO on Mar 18, 2009 15:05:49. Page 1 of 9 



 
Petitioner - Catalent Pharma Solutions 

Ex. 1007a, Pg. 139 of 801

~ED/18/MAR/2009 14 04 POTTER CLARKSON LLP FAX No. 0115 9552201 F. 005/009 

' 
I 

I CLAIMS 

I 

l 
~ 

' 

j 

5 

10 

15 

1. A pharmaceutical composition comprising 

(a) 

(b) 

a salt of one or more pharT)laceutically active agents; 

a deionizing agent; and 

(c) polyethylene glycol; 

wherein when the active agent is a salt of a weak acid and a .strong base, the 

deionizing agent is a hydrogen ion. species, and when the active agent is the salt of a 

weak base and a strong acid,. the deionizing agent is a hydroxide ion species. 

2. A softgel capsule comprising a fill material wherein the fill material comprises 

(a) a salt of one or more pharmaceutically active agents; 

(b) a deionizing agent; and 

(c) polyethylene glycol; 

wherein when the active agent is a salt of a weak acid and strong base, the 

deionizing agent is a hydrogen ion species, and when the active agent is the salt of a 

weak base and a strong acid, the deionizing agent is a hydroxide ion species. 

3. The composition or capsule of claim 1 or 2 wherein the pharmaceutically active 

20 agent is selected from the group consisting of therapeutically active agents, diagnostic 

agents, and prophylactic agents. 

4. The composition or capsule of claim 1 or 2 wherein the deionizing agent is 

present in an amount from about 0.2 to 1.0 mole equivalents per mole of the 

25 pharmaceutically active agent(s). 

5. The composition or capsule of claim 1 or 2 wherein the deionizing agent is 

selected from the group consisting of hydrogen ion and hydroxide ion. 

30 6. The composition or capsule of claim 1 or 2, wherein the composition or fill 

material has a pH of from about 2.5 to about 7.5. 

7. The composition or capsule of claim 1 or 2 wherein polyethylene glycol is present 

in an amount from about 10% to about 80% by weight. 

35 

8. The composition or capsule of claim 1 or 2 wherein polyethylene glycol is one or 

more polyethylene glycols with a molecular weight between 300 and 1500. 

Re eived at the EPO on Mar 18, 2009 15:05:49. Page 5 of 9 
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9. The composition or capsule of claim 1 or 2 further comprising water. 

10_ The composition or capsule of claim 9 wherein water is present in an amount 

5 from about 1% to about 18% by weight. 

11. The composition or capsule of claim 1 or 2 further comprising one or more 

excipients selected from the group consisting of plasticizers, crystallization inhibitors, 

wetting agents, bulk filling agents, solubilizers, bioavailability enhancers, solvents, pH-

1 0 adjusting agents, dyes, preservatives, solvents, surfactants, and combinations thereof_ 

15 

12. The composition or capsule of claim 11 wherein the solubilizer is selected from 

the group consisting of glycerin, polyvinylpyrrolidone, propylene glycol and combinations 

thereof. 

13. The composition or capsule of claim 11 wherein the solubilizer is present in 

amount from about 1% to about 10% by weight. 

14. The composition or capsule of claim 1 or 2 wherein the active agent is naproxen 

20 sodium and the deionizing agent is a hydrogen ion species. 

15. The composition or capsule of claim 14 wherein the hydrogen ion species is 

selected from hydrochloric acid, hydrobromic acid, hydroiodic acid, sulfuric acid, fumaric 

acid, maleic acid, tartaric acid, methane-, ethane-, and benzene sulfonates, citric acid, 

25 malic acid, acetic acid, proprionic acid, pyruvic acid. butanoic acid, and lactic acid. 

16_ A composition or capsule or any of claims 1 to 15 for use as a medicament. 

17. A method of making the composition or capsule of any of claims 1 to 15 

30 comprising 

(a) 

(b) 

mixing the salt of one or more pharmaceutically active agents, and the 

deionizing agent at an appropriate temperature; and 

encapsulating the mixture in a softgel capsule. 

35 18. The method of claim 17 wherein the appropriate temperature is from about 50'c 

to about 7o"c. 

Re~eived at the EPO on Mar 18, 2009 15:05:49. Page 6 of 9 
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(a) a salt of one or more pharmaceutically active agents;~ 

.:( -0'-1-· _.__ _ _;(b:...:):....: deionizing agent; o.w!.. . 
_j 

"i 

~ 
I 
I 

I 
I 

I 
~ 

~ 
' 

.c 

agent is selected from the group consisting of therapeutically active age s, 

diagnostic agents, and prophylactic agents. 

3. The composition of claim 1 wherein the deionizing age t is 

present in an amount from about 0.2 to 1.0 mole equivalents p mole of the 

pharmaceutically active agent(s). 

4. The composition of claim 1 wherein the ddo ing agent is 

selected from the group consisting of hydrogen ion dhydroxide ion 

5. The composition of claim 1 further co4'rising polyethylene 

glycol. / 

6. The composition of claim 5 wh ein polyethylene glycol is present . 

·in an amount from about 10% to about 0% by weight. 

7. The composition of cl · 5 wherein polyethylene glycol is cine or 

more polyethylene glycols with molecular weight between300 and 1500. 

8. The composition claim 1 further comprising water. 

· 9. The com~o.siti n of claim 8 wherein water is present in an amount · 

from about 1% to abo 18% by weight. · 

· 10. The co position of claim 1 further comprising one or more 

ex:cipients. 

11. e composition of claim 7 wherein the ex:cipients are selected 

from the roup consisting of plasticizers, crystallization inhibitors, wetting 

agen:\ll, bulk filling agents, solubilizers, bioavailability enhancers, solvents, 

p !adjusting agents, dyes, preservatives, solvents, surfactants, and 

Reteive~ at the EPO on Mar 18, 2009 15:05:49. Page 7 of 9 
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from the group consisting of glycerin, polyvinylpyrrolidQ.J;U;<1J'J'l5' 

glycol and combinations thereof. 

~;OJJ;'l'rfstnnon of claim 12 wherein the solubilizer is present in 

" 0 0 ·., 'f o;r C<>.fl5"1~ . . 

l g. )4. A method of making the compositio~~ any of claims 1-)Z" cr 

comprising 

(a) miring the salt of one or more pharmaceutically active agents, and 

the deionizing agent at an appropriate temperature; and 

(b) encapsulating the mi:>.-ture in a softgel capsule. 

-~5. The method of elmm 11 fui4lM com)9risiag polyBthykae glycg) 

rg 16. The Iiiethad efelaim 14 itrrthei aeropn3mg'Wtl.ter.--j 

· )!?_J!{. The method of claim)":( ~erein the appropriate temperature is 

from about 50'C to about 70°C. 

t18. -'"meful'lel of using the:::sition of an:;• of elms 1 '3 

comprising. ~dmiuisterin:a t~R1"':1;;i~4Sed thereof the salt of one or more 

-]'t<O:_JhaceutJgalJy actl''e ag€W1Er.1· 

Z )15. A softgel capsule comprising a fill material wherein the fill 

material comprises 

(a) a salt of one or more pharmaceutically active agents;~ 

& ....... pos:r<'M c.v ) a deionizing agent;~ 1"" 2- -? 
3 

_W. The capsule of claim y{wherein the pharmaceuticallyactive · 

' agent is selected from the group consisting of therapeutically active agents, 

diagnostic agents, and prophylactic agents. 
'---~-~-_, I,- 1..-

4-)f. The capsule of claim )S'wherein the deionizing agent is present 

in an amount from about .0.2 to 1.0 mole equivalents per mole of the 

pharmaceutically active agent( s ). I"" 1-

:>.21. TheLcapsule of claim l§ wherein the deionizing agent is selected 

from the group consisting of hydrogen ion and hydroxide .ion. · - -
. foi 1-J 

& )5- Th capsule of claim Jd'f"bll'ther eemp1i~~g pelyefuylette ;!;TyeoL} 

14-W-ljl-.. ~ (~ 'wm... <Yf .h.J)._ ~,....,(_ ~ 
II-_ £M uV .Jocwt- 2.. s- ~ ~ 1- .s- . 

l . ) . 

h--ew--

I . . 

Reteived at the EPO on Mar 18,2009 15:05:49. Page 8 of9 
17 



 
Petitioner - Catalent Pharma Solutions 

Ex. 1007a, Pg. 143 of 801

WED/18/MAR/2009 14:06 POTTER CLARKSON LLP FAX No. 0115 9552201 F. 009/009 

' I 

i 

l 
1 

1 

I 
I 

U,vv,-pos -, t,-0<.1 (:Tf'" f-
~ - j,{" 1"" '/._ - -

~- ' 

(b-

+ 
,(. Thelcapsule of claim ,23 wherein polyethylene glycol is present jf.The 

in ao. amount fro m _about 10% to about 80% by weight. . 

1i' )5. The 
\. p.)w1.- .. 
~apsule of claim ;2'3 wherein polyethylene glycol is one or 

more polyethyle ne glycols with a molec~arweight between300 and 1500. 

:! ~~The 
\... ' lo->"-
lapsule of claim )§further comprising water. 

It> ):1. The 

from about 1% t 

~apsule of claim J.-6 Jherein water is present in an amount 

o about 18% by weight. · 
.. { c.v· 2-. 

capsule of claim yf further comprising one or more i\ )K. The~ 

excipientr 

- P9.The 

the group consis 

eapm:lle of elaftl5: 28 whereia the exeipianta ffilj/selected., from 

ting of plasticizers, crystallization inhibitors, wetting agents, 

ts, solubilizers, bioavailability etiliao.cers, solvents, pH­bulk fillin_g agen 

adjusting agents, dyes, preservatives, solvents, snrfactants, and combinations 

thereof. 

l'L )D. The~ 
[I 

capsule of claim .21 wherein the solubilizer is selected from 

the group c_onsist inj!; of glycerin, polyvinylpyrrolidone, propylene glycol and 

combinations the reo f. u 
17 }1. The c apsule of claim_21 wherein the .solubilize" is present in 

amouot from about 1% to about 10% by weight_ 

A ~~r-t.hm.. CJ([ C.oft.lk.. at-- a..v'j ·e# · 
I f-o q \icw o&e.. M "" ~,-c_r;_v~-b-.' 

tr 
r+ Jl...t__ c."""'f"~ \-1Vl- """ ~ o{ ct..._""" 1 w '2-

w \-J_.,r .,L.o'Y\, 'Ko_. . a,.L~-,---t' .(_ . ~ 7 s ~--l!..l..- S'-o> .k <.tw.. 

~ HL- J.e.~··b;.d ~ ~~ o... ~~ror .;a.... Sf-e..c--'-<~->. 

I r: lk (Qv..r-p~ trV G>..fnrl.L et- ~"""- I"' ~ 
1-w.. k~J~ .. .-.,...._ ~-e..0--U ·d -· ~-td ~ hydro~hloric acid, 

hydrobromic acid, hydroiodic acid,· sulfuric acid, fumaric acid, maleic acid, 

· tartaric acid, methane-, ethaMc, and benzene sulfonares, citric acid, malic 

acid, acetic acid, proprionic acid, pyruvic acid, butanoic acid, and lactic acid. 
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This is a response to the communication under Article 94(3) EPC dated 20 November 2008. 

Amendments 

We enclose a new retyped set of claims to replace the claims currently on file. To assist the 
examiner, we also enclose a copy of the current claims showing in manuscript the 
amendments that have been made. 

Claims 1 and 2 have been amended by including the subject matter of claim 6, which 
specifies the presence of polyethylene glycol. 

Claims 1 and 2 have also been amended to specify that when the active agent is the salt of a 
weak acid and a strong base, the deionizing agent is a hydrogen ion species, and when the 
active agent is the salt of a weak base and a strong acid, the deionizing agent is a hydroxide 
ion species. Basis for this may be found, for example, at page 6, lines 11 to 14 of the 
application as filed. 

Previous claim 6 has been deleted and a new claim 6 has been added which specifies that 
the composition or fill material has a pH of from about 2.5 to about 7.5. Basis for this may be 
found, for example, at page 6, lines 26 to 28 of the application as filed. 

A new claim 14 has been introduced specifying that the active agent is naproxen sodium and 
the deionizing agent is a hydrogen ion species. Basis for this may be found, for instance, in 
the Examples. 

cont/ .... 

Park View House 

Potter Clarkson LLP is a limited liability partnership, registered in England Number OC315197· 
58 The Ropewalk 
Nottingham NG1 5DD 
United Kingdom 

T: +44 (o) 115 955 2211 
F: +44 (o) 115 955 2201 
E: info@potterclarkson.com 
W: www.potterclarkson.com 

Registered Office as shown. A list of the members' names is available for inspection at the registered office. 
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A new claim 15 has been added specifying that the hydrogen ion species is selected from 
the list of species set out on page 6, lines 18 to 21 of the application as filed. 

Previous claims 14 and 15 have been renumbered as claims 17 and 18 accordingly. 

Any amendment is not to be construed as an abandonment of subject matter. 

Novelty and Inventive Step 

The examiner appeared to consider that the previous claims lacked novelty over 01 to 04. 

There is no disclosure in any of 01 to 04 of a composition or capsule having the components 
defined in new claims 1 and 2. In particular, these prior art documents do not disclose a 
composition or capsule comprising a hydrogen ion species deionizing agent when the active 
agent is the salt of a weak acid and a strong base, or a hydroxide ion species deionizing 
agent when the active agent is the salt of a weak base and a strong acid. 

New claims 1 and 2 are novel over 01 to 04 for at least this reason. The remaining claims 
are also novel over 01 to 04 at least by virtue of their dependency on new claims 1 and 2. 

As to inventive step, there is no teaching or suggestion in any of 01 to 04 to provide the 
claimed compositions and capsules. In particular, there is nothing in 01 to 04 that would 
have motivated the skilled person to modify the compositions described in those documents 
so as to include a hydrogen ion species deionizing agent when the active agent is the salt of 
a weak acid and a strong base, or a hydroxide ion species deionizing agent when the active 
agent is the salt of a weak base and a strong acid. The claimed subject matter is inventive 
for this reason alone. 

Moreover, the claimed compositions and capsules have very real advantages in use. For 
instance, the claimed deionzing agent minimizes the formation of PEG esters and causes 
partial deionization (neutralization) of the salt of the active agent, thereby enhancing 
bioavailability of the active agent (see, for example, page 3, lines 18 to 21 ). Neither of these 
unexpected advantages could have been predicted from the cited prior art. 

In summary, therefore, new claims 1 and 2 are inventive over 01 to 04, alone or in 
combination. The remaining claims are also inventive over 01 to 04 at least by virtue of their 
dependency on new claims 1 and 2. 

cant/ .... 
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Should the examiner be inclined to refuse this application, we request, in order of preference, 
a telephone interview or a personal interview first. In any event, we request oral proceedings 
before the application is refused. 

Yours faithfully 

~~ 
Robert I Pugh PhD jt 
For and on behalf of Potter Clarkson LLP 

Enc: Retyped claims 
Manuscript amended claims 

~-- -?-~--, ... l ::::' =-
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15 

CLAIMS 

1. A pharmaceutical composition comprising 

(a) 

(b) 

(c) 

a salt of one or more pharmaceutically active agents; 

a deionizing agent; and 

polyethylene glycol; 

wherein when the active agent is a salt of a weak acid and a strong base, the 

deionizing agent is a hydrogen ion species, and when the active agent is the salt of a 

weak base and a strong acid, the deionizing agent is a hydroxide ion species. 

2. A softgel capsule comprising a fill material wherein the fill material comprises 

(a) a salt of one or more pharmaceutically active agents; 

(b) a deionizing agent; and 

(c) polyethylene glycol; 

wherein when the active agent is a salt of a weak acid and strong base, the 

deionizing agent is a hydrogen ion species, and when the active agent is the salt of a 

weak base and a strong acid, the deionizing agent is a hydroxide ion species. 

3. The composition or capsule of claim 1 or 2 wherein the pharmaceutically active 

20 agent is selected from the group consisting of therapeutically active agents, diagnostic 

agents, and prophylactic agents. 

4. The composition or capsule of claim 1 or 2 wherein the deionizing agent is 

present in an amount from about 0.2 to 1.0 mole equivalents per mole of the 

25 pharmaceutically active agent(s). 

5. The composition or capsule of claim 1 or 2 wherein the deionizing agent is 

selected from the group consisting of hydrogen ion and hydroxide ion. 

30 6. The composition or capsule of claim 1 or 2, wherein the composition or fill 

material has a pH offrom about 2.5 to about 7.5. 

7. The composition or capsule of claim 1 or 2 wherein polyethylene glycol is present 

in an amount from about 10% to about 80% by weight. 

35 

8. The composition or capsule of claim 1 or 2 wherein polyethylene glycol is one or 

more polyethylene glycols with a molecular weight between 300 and 1500. 



 
Petitioner - Catalent Pharma Solutions 

Ex. 1007a, Pg. 148 of 801

9. The composition or capsule of claim 1 or 2 further comprising water. 

10. The composition or capsule of claim 9 wherein water is present in an amount 

5 from about 1% to about 18% by weight. 

11. The composition or capsule of claim 1 or 2 further comprising one or more 

excipients selected from the group consisting of plasticizers, crystallization inhibitors, 

wetting agents, bulk filling agents, solubilizers, bioavailability enhancers, solvents, pH-

10 adjusting agents, dyes, preservatives, solvents, surfactants, and combinations thereof. 

15 

12. The composition or capsule of claim 11 wherein the solubilizer is selected from 

the group consisting of glycerin, polyvinylpyrrolidone, propylene glycol and combinations 

thereof. 

13. The composition or capsule of claim 11 wherein the solubilizer is present in 

amount from about 1% to about 10% by weight. 

14. The composition or capsule of claim 1 or 2 wherein the active agent is naproxen 

20 sodium and the deionizing agent is a hydrogen ion species. 

15. The composition or capsule of claim 14 wherein the hydrogen ion species is 

selected from hydrochloric acid, hydrobromic acid, hydroiodic acid, sulfuric acid, fumaric 

acid, maleic acid, tartaric acid, methane-, ethane-, and benzene sultanates, citric acid, 

25 malic acid, acetic acid, proprionic acid, pyruvic acid, butanoic acid, and lactic acid. 

16. A composition or capsule or any of claims 1 to 15 for use as a medicament. 

17. A method of making the composition or capsule of any of claims 1 to 15 

30 comprising 

(a) mixing the salt of one or more pharmaceutically active agents, and the 

deionizing agent at an appropriate temperature; and 

(b) encapsulating the mixture in a softgel capsule. 

35 18. The method of claim 17 wherein the appropriate temperature is from about 5o·c 
to about 7o·c. 
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C.LAi~ 

tr e da:iffij 

1. A pharmaceutical composition comprising 

(a) a salt of one or more pharmaceutically active agents; Jm41-
c( -0-r-----..:(b.....:)~: deionizing agen) .. CMNL 

agent is selected from the group consisting of therapeutically active age 

diagnostic agents, and prophylactic agents. 

3. The composition of claim 1 wherein the deionizing age 

present in an amount from about 0.2 to 1.0 mole equivalents p mole of the 

pharmaceutically active agent(s). 

4. The composition of claim 1 wherein the deio zing agent is 

selected from the group consisting of hydrogen ion d hydroxide ion. 

5. The composition of claim 1 further co prising polyethylene 

glycol. 

6. The composition of claim 5 whocein polyethylene glycol is present 

in an amount from about 1 0% to about 0% by weight. 

7. The composition of cla' 5 wherein polyethylene glycol is one or 

more polyethylene glycols with molecular weight between300 and 1500. 

8. The compositio0aim I further comprising water. · 

· 9. The com=ositi of claim 8 wherein water is present in an amount · 

from about 1% to abo 18% by weight. 

· 10. The co position of claim 1 further comprising one or more 

excipients. / 

II~ composition of claim 7 wherein the excipients are selected 

from the?roup cons1stmg of plast1c1zers, crystalhzatwn inhihtors, wetting 

agen~(bulk filling agents, solubilizers, bioavailability enhancers, solvents, 

pWadjusting agents, dyes, preservatives, solvents, surfactants, and 

~mbintttions thereof. f 

16 
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~pcrsi wn of claim 12 wherein the solubilizer is present in 

_.am~% to about 10% bywsig:ht/ Oir Cc.fl5~i<. 

i't )4. A method of making the compositioi any of claims 1-JZ!r 

comprising 

(a) mixing the salt of one or more pharmaceutically active agents, and 

the deionizing agent at an appropriate temperature; and 

(b) encapsulating the mixture in a softgel capsule. 

# 5. The method of elfti:m: 1 ~ further comprising polyethylsB@ glyQ Gl. 

rR -16. Tl1e method ef elaim 14 furth...,r eomprisin~4er.-/ 

~);(. The method of claim Y-(~erein the appropriate temperature is 

from about 50°C to about 70°C. 

comprising administering- to : pati"' 

-pharmacemical13' active :ge~s.J 
thereof the salt of one or more 

Z )8. A softgel capsule comprising a fill material wherein the fill 

material comprises 

(a) a salt of one or more pharmaceutically active agents;~ 

(b) a deionizing agent;~ft' ~ <-> 
3 

_W. The capsule ~claim ~wl::.ein the pharmaceutically active 

agent is selected from the group consisting of therapeutically active agents, 

diagnostic agents, and prophylactic agents. 
iO"'' 2-t }"r. The/capsule of claim yf wherein the deionizing agent is present 

in an amount from about 0.2 to 1.0 mole equivalents per mole of the 

pharmaceutically active agent(s). iw ~ 

5.2:2. TheLcapsule of claim 14 wherein the deionizing agent is selected 

from the group consisting ofhydrogen ion and hydroxide ion. . 
lot 1-) 

& _73. Th1capsule of claim ~fHrtB:ei eampri~~l6 pt~lycthylenc g!yeol.J 

~ ..... ~ c_~,\-icn... tH hLt ~,-r.J. ~ 
o..fM otr)~~ 2-r ~ ~ =t.r-. 

~ 

17 
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· -T · .,&--lavt 
Cow~.pos ·i hov'\ b•~'}:-J . 

]A.' The capsule of claim)!! wherein polyethylene glycol is present 

in an amount from about 10% to about 80% by weight. 
o L J7)~ t 
0 )5. Thefapsule of claim ,21 wherein polyethylene glycol is one or 

more polyethylene glycols with a molecular weight between 300 and 1500. 
. lo-VZ-

9 J1(. The \_apsule of claim J&fl:rther comprising water. 

.__ ____ l 0 ...... ):1"----. -Th-ek'apsule of claim )6'\~herein water is present in an amount 

from about 1% to about 18% by weight. 
. [ 0\' '2-
tl .~. The~apsule of claim ,0' further comprising one or more 

excipients/ / 

P~e capsule of claim 28 wherciE: the CJ~eipients ar~fselected., from 

the group consisting of plasticizers, crystallization inhibitors, wetting agents, 

bulk filling agents, solubilizers, bioavailability enhancers, solvents, pH­

adjusting agents, dyes, preservatives, solvents, surfactants, and combinations 

~ thereof. 
~---------------~- (I 

'b [ . 

l 'L )0. The~apsule of claim}!.1 wherein the solubilizer is selected !rom 

the group consisting of glycerin, polyvinylpyrrolidone, propylene glycol and 

combinations thereof. 11 

13 )1. Thebapsule of claim_21' wherein the solubilizer is present in 

. amount from about 1% to about 10% by weight. 

A Qc4cn.h-'c-t- (J{[ C.O-f&-V (Q_ utr ct.vJ · e~ 
I l-t ~ ()ov o&-e. o.A D\.. ~ ~·c..G._vvJ>J'---b- .­

tr 
.. 

lle_ c.envrh'r1cn- ~ ~ 
·w~..vll\. ':K.L cu ... h-...f~ ? ';s ~~...cu.-. 8CP;K~ 

~ h.Q._ J~e\1\.·1 hd r ~~ 0.... ~ ~ ro r to-r- sr-u..•~ S' . 

1k (~P~ ov CA.fnrk ~ ~~ '"' ~ 
k.t. h.~J~ i1r\..... ~f-e_C-U ·~.s ~-tJ ~ hydro~hloric acid, 

hydrobromic acid, hydroiodic acid,· sulfuric acid, fumaric acid, maleic acid, 

· tartaric acid, methane-, ethane-, and benzene sulfonate~, citric acid, malic . 

acid, acetic acid, proprionic acid, pyruvic acid, butanoic acid, and lactic acid. 

18 
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1 Application No: 0 6 7 3 7 0 18 . 9 
Demande no: Date 

The examination is being carried out on the following application documents 

Description, Pages 

1-15 as published 

Claims, Numbers 

1-18 filed with telefax on 18-03-2009 

1 The amendment filed with the letter dated 18.03.2009 introduces subject-mat­
ter which extends beyond the content of the application as filed, contrary to 
Article 123(2) EPC. The amendment concerned is the following: 

A basis for the process as defined in claim 17 may be found on page 8 of the 
application. This process however does not relate to compositions in general 
and in addition requires that PEG is mixed at 50 to 70 degree. These features 
however are not part of the claims. 

2 The application does not meet the requirements of Article 84 EPC, because 
claim 1 and 4 are not clear. 

Claim 1 requires that the deionizing agent is either a hydrogen ion species or 
a hydroxide ion species. 

Claim 4 requires that the deionizing agent is present in defined amounts. 
However, the amount of hydrogen ions or hydroxide ions is characterized by 
the pH-value of a solution. The pH-value of a solution however is not only de­
pendent on the molar amount of the deionizing agent such as an alkaline or 
acidic compounds but also on their acid strength or basicity. Thus it is not 
clear whether the defined molar amount should relate to the counter-ion of the 
deionizing agent or the final concentration of the hydrogen/hydroxide ions (the 
pH value). 

This is decisive for the manufacture of the claimed formulation as exemplified 
in the following 

An active agent may be used in a molar amount of 0.1 to 1 mol/liter. 1 equiva­
lent hydrogen ions (0, 1 molar to 1 molar) relate to a pH of 0 to 1. This howev­
er, would cause a number of technical and physiological problems, and thus 
does not appear to make sense. 

EPO Form 2906 01.91 TRI 
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In view of this it might be concluded that the amount of claim 4 apparently 
should relate to the molar amount of the counter ion of the used ionizing 
agent. Although this information is not expressed within the claims it will be 
used for interpreting the claims. 

However, it is still not clear to what extent the molar amount of the counter ion 
in claim 4 is limiting. In a composition where one anion is present in an 
amount of 0.6 mole equivalents and a second anion such as a second weak 
acid is present in an amount of 0.6 mole equivalents it is not clear whether 
such formulations fall within the scope of the claim or not. 

It is further noted that hydrogen ions or hydroxide ions are always present in 
aqueous solutions. As a consequence, every aqueous solution of a salt of an 
active agent that comprises PEG anticipates the subject matter of claim 1 (see 
01-04). 

As a consequence, in favour of the application claim 1 is interpreted in a way 
that there must be the weak acid salt of an active agent and an anion or vice 
versa. 

3 The present application does not meet the requirements of Article 52(1) EPC 
because the subject-matter of claims 1-14, (17-18) is not new within the 
meaning of Article 54(1) and (2) EPC. [!m~~~rt mHi'}t'~nin~l] 

As already stated in the previous communication, in a solution it cannot be 
distinguished whether the ionized active agent and the corresponding counter­
ion have been used during preparation or have been formed during the solu­
tion. As explained above it is not possible to use the term hydrogen ion 
species or hydroxide ion species as technical features of the claim. 

Thus claim 1 simply requires the presence of the following features: 

o an active agent, which might form a salt 

o a counter ion in an at least equimolar amount and an additional cation in case the 
pharmaceutical agent is a base or an additional anions in case the pharmaceuti­
cal agent is an acid 

o polyethylene glycol 

01 discloses a composition comprising: 

o diclofenac sodium (a salt of weak acid and strong base) 

o hydrochloric acid: a hydrogen ion species (0.2 mole equivalent) 

EPO Form 2906 01.91 TRI 
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o polyethylenglycol 600 : 71 % 

o water: 8% 

03 discloses the following compositions 

examples 1-16 

o acetaminophen (a weak acid that can form a salt) 

o sodium propionate and propionic acid 

o polyethylenglycol 600 

o the pH is 6.8 

o water in amount about 1 0-14% 

example 17 

o Naproxen sodium 

o propionate: 0.7 mole equivalent 

o PEG 300 

o 04 discloses the following composition: 

o acetaminophen (a weak acid that can form a salt) 

o pseudoephedrine HCI 

o chlorpheniramine maleate 

4 The present application does not meet the requirements of Article 52(1) EPC 
because the subject-matter of claim 14 does not involve an inventive step 
within the meaning of Article 56 EPC. 

4.1 01 as closest prior art 

The present application relates to the filling of soft gelatin capsules. It appears 
that the idea behind the application lies in the use of an additional acid if the 
active agent is the salt of a weak as acid and vice versa to cause partial neu­
tralisation. This should decrease the formation of PEG esters. As it has been 
discussed under clarity and novelty this has not been reflected by the claims. 

Nevertheless, it will be considered for the assessment of inventive step. 
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01 relates to the filling of soft gel capsules and to the use of agent that caus­
es partial neutralisation. In practice this means if the active agent is the salt of 
a weak as acid and acid should be added (see e.g. example VIII). 01 disclos­
es also compositions comprising naproxen (see e.g example X). 

Therefore, 01 might represent the closest prior art. 

If the focus is put on naproxen than example X might represent the closest pri­
or art. 

Example X in 01 discloses a composition comprising naproxen and potassium 
hydroxide. 

The subject matter of claim 14 differs from example X in 01 to the extent that 
there is an additional amount of an "salt" (anions and cations) formed by the 
counterion of naproxen and the anion of the acid. No effect has been attribut­
ed to this difference. 

Therefore, the underlying technical problem must be seen in the provision of a 
further composition. In order to solve the technical problem of providing an al­
ternative composition the addition of any salt such as defined in claim 14 must 
be considered to be arbitrary. 

If the use of a salt is the critical feature than example VIII is considered to rep­
resent the closest example. 

Example VIII discloses a composition of the sodium salt of diclofenac, PEG 
and hydrochloric acid. 

The subject matter of claim 14 differs from example VIII in that a different 
analgetic agent is used. No effect has been attributed to this difference. 

Therefore, the underlying technical problem must be seen in the provision of a 
further composition. In order to solve the technical problem of providing an al­
ternative composition the use of naproxen must be considered obvious. 

With respect to the problem formulated by the applicant the following applies. 

There is no relation of the distinguishing feature and the alleged problem to be 
solved. Thus, the avoidance of PEG esters must be considered as bonus ef­
fect. 

More importantly, the application does not contain any data which show or 
make plausible that the intended formulations avoid the formation of PEG es­
ters. Thus, the problem as formualted by the applicant has not been solved 
any way, and therefore may not be taken into account for the assesment of in­
ventive step. 
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4.2 03 as closest prior art 

Specific documents identified in the application are family members of 03 
(US2001 007668). 03 relates to the filling of a soft gelating capsule preferably 
such as naproxen. 03 describes formulations comprising naproxen sodium 
and sodium propionate. It is one aspect of 03 that the solvent system en­
hances the solubility of the medicaments. 

Claim 14 differs from 03 to the extent that different anions are present. 

The applicant formulates the problem as to avoid the formation of PEG es­
ters. As explained above said problem has not been solved. 

Therefore, the underlying technical problem must be seen in the provision of a 
further composition. In order to solve the technical problem of providing an al­
ternative composition the addition of any salt such as defined in claim 14 must 
be considered to be arbitrary. 

Even if the idea of adding an acid (which is not reflected in the wording of the 
claims) is taken into account the problem of avoiding of PEG esters has not 
been solved. 

5 No submissions should be made later than one month prior to the date set for 
the oral proceedings. 

The Division will exert its discretion in allowing further amendments according 
to Rule 137(3) EPC. (Any new set of claims should comply with all the formal 
and substantial requirements of the EPC.) 

It should also be noted that the application will be refused under Article 113(2) 
EPC if no admissible requests remain on file. 

6 According to the request of the Applicant, oral proceedings will be held. The 
summons are enclosed. 

The forthcoming oral proceedings will focus on items 1 to 3 and if appropriate 
item 4 as discussed above. 
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Dear Sirs 

European Patent Application No. 06737018.9-2123 
BANNER PHARMACAPS, INC. 
Our ref: PABCX/P38814EP 

~POTTER 
~~CLARKSON 

4 August 2011 

This is a response to the Summons to Oral Proceedings dated 21 January 2011. 

This response includes a main request and seven auxiliary requests to be considered in the 
order presented if the examiner is not prepared to allow the main request. The applicant 
reserves the right to file further auxiliary requests, should this be necessary. In particular, the 
applicant reserves the right to make combinations of the claims now presented, including 
combining claims from within the same request and combining claims from different requests 
or to delete claims. 

Main Request 

We enclose a new retyped set of claims to replace the claims currently on file. 

Our comments on each of the points raised in the summons with reference to the amended 
claims are set out below. 

The Amendments to the Claims 

Claim 1 has been amended by introducing the subject matter of previous claim 4. Basis for 
this can be found at page 3, lines 15 and 16 and page 6, lines 9 to 16. Claims 1 has also 
been amended to specify that component (a) is a salt of an acidic or basic pharmaceutically 
active agent. Basis for this amendment can be found at, for example, page 3, line 20 of the 
application as filed. 

Claim 1 has also been amended to state that the inclusion of water is optional. It is clear 
from the application as a whole that the inclusion of water is optional. In particular, Example 
1 to 7 include water and Examples 8 to 12 does not. 

The clarity of the section of claim 1 after "wherein" has been improved by replacing "active 
agent" with "salt (a)". This makes this section of the claim consistent with part (a) of the 
claim. 

Potter Cbtkson LLP IS .a l•m•ted liability partnership, registered in Engl.and (No. OC315t97) and regul.ated by IPReg. 
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Previous claims 3, 5 and 9 have been deleted as they are not necessary in view of the 
wording of new claim 1. 

Previous claim 17 has been amended to include the subject matter of previous claims 18 as 
suggested by the examiner. 

New claims 15 and 16 are in Swiss style second medical use format. The application as a 
whole provides basis for these claims. 

New claims 17 and 18 are product by process claim. It is clear from, for example, page 8, 
lines 23 to 32 that the compositions of the invention are made by the specified process. 

Article 123(2) EPC 

The examiner suggested that previous claim 17 should be amended to state that 
polyethylene glycol is used in the claimed process and that mixing is conducted at a 
temperature of from 50°C to 70°C. Previous claim 17 (new claim 14) has been amended as 
the examiner suggested. Basis for this amendment can be found at page 8 lines 25 to 27. 
As a result of this amendment, previous claim 18 has been deleted. 

Article 84 EPC 

The examiner raised an objection of lack of clarity against previous claims 1 and 4. The 
subject matter of previous claim 4 has been incorporated into claim 1 and claim 2. 

Claims 1 and 2 have also been amended to clarify that component (a) is a salt of one or 
more acidic or basic pharmaceutically active agents. These claims have also been amended 
to clarify that the deionizing agent is present in an amount to cause partial deionization of the 
salt. That is, the molar amount defined in claims 1 and 2 relates to the counter ion of the 
deionizing agent. 

Claims 1 and 2 have also been amended to state that the composition/fill may optionally 
comprise water in addition to the deionizing agent. This makes it clear that the deionizing 
agent is a separate component to the water. 

It is clear from the application as a whole that in the present invention water is not used a 
deionizing agent. For example, in each of Examples 1 to 7 which comprise water, an acid is 
included as the deionizing agent. It is also clear from page 7, lines 7 to 9 that a mixture of 
polyethylene glycol and water is used as a solvent for the salt of the active agent and the 
deionizing agent; that is water functions as a solvent, not as a deionizing agent. 

The claims of the present application are directed to a composition comprising a salt of an 
active agent and a deionizing agent. The deionizing agent is an acid or a base, depending 
on the nature of the salt of the active agent. In solution, the deionizing agent ionizes to form 
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a counter ion which reacts with the salt of the active agent to partially neutralise the salt. 
That is, the amount of the deionizing agent specified in claims 1 and 2 reflects the amount of 
the counter ion provided by the deionizing agent to react with the salt of the active agent to 
partially neutralise the active agent. The wording of the claims is now clear. 

The examiner has suggested that as hydrogen ions and hydroxide ions are always present in 
aqueous solution every aqueous solution of a salt of an active agent that contains PEG could 
be considered to anticipate claim 1. The examiner is kindly asked to reconsider this in view 
of the amendments made to the claims and on the basis of the following comments. 

The amendments to the wording of the claims make it clear that the deionizing agent is a 
separate component of the composition to the water. 

Additionally, the water (if present in a composition of the invention) does not produce H+ and 
OH- ions in sufficient amounts such that these ions would be present in an amount from 0.2 
to 1.0 mole equivalents per mole of pharmaceutically active agent. Water contains very 
miniscule amounts of H+ and OH- and as quickly as these ions form they react to reform 
water due to the high acidity and bacidity of these ions. The dissociation constant of water is 
1 x1 o·14

, which correspond to an H+ concentration of 1 x1 o-7
. In other words, the amount of 

H+ generated by water is not within the range specified in claims 1 and 2. Some information 
taken from http://www.chemguide.co.uk/physical/acidbaseeqia/kw.ht is enclosed. This 
document explains the principals just described. 

These properties of water and the H+ and OH- ions present in water mean that simply 
dissolving the salt of a drug, which is composed of a positively charged ion and a negatively 
charged ion in water, alone or in combination with PEG, is not sufficient to neutralise the 
drug. That is water does not act as the deionizing agent. In order to neutralize the drug, a 
deionizing agent capable of deionizaing the salt of the drug must be added, as specified in 
the claims. 

Article 54(1) and (2) EPC- Novelty 

The examiner raised objections of lack of novelty against the claims 1 to 14 in view of the 
disclosure of US 5,360,615 (01) and US 2001/007668 (03). 

us 5,360,615 (01) 

The examiner's objection of lack of novelty in view of 01 was based largely on the disclosure 
of Example VII of 01. This Example describes a composition comprising diclofenac sodium, 
hydrochloric acid (0.2 mole equivalent), PEG 600 and water. 

Oiclofenac sodium is an amphoteric molecule. It contains both an acidic functional group 
and a basic functional group. Thus, the use of diclofenac sodium is outside the scope of the 
amended claims, which require that the salt is a salt of an acidic or basic active agent. The 
use of amphoteric active agents is excluded from the scope of the claims. 

cont/ .... 
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Additionally, it is known in the art that acids such as hydrochloric acid catalyse the 
intramolecular cyclisation of diclofenac to form an indoline derivative. A copy of a paper that 
describes the intramolecular cyclisation of diclofenac is enclosed, Palomo eta/, "Analysis of 
diclofenac sodium and derivatives", Journal of Pharmaceutical and Biomedical Analysis, 21 
(1999), 83-94. As stated in the abstract of Palomo, the intramolecular cyclisation of 
diclofenac sodium causes the salt to become inactivated. 

Thus, Example VII of D1 does not describe a pharmaceutical composition having the 
essential features of the compositions of the present invention. In particular, the composition 
of Example VII of D1 is not a composition comprising a salt of an acid or basic active agent 
and a deionizing agent that causes partial neutralization of the salt of the active agent 
resulting in enhanced bioavailability of the active agent. In fact, cyclization of the drug will 
have the opposite effect. 

The examiner has also referred to Example X of D1. This Example describes a composition 
comprising naproxen and potassium hydroxide. Naproxen is in the free acid form in Example 
X. The sodium hydroxide acts an ionizing agent which deprotonates naproxen to form the 
base addition salt. In other words, the potassium hydroxide causes the formation of 
naproxen potassium. This is the complete opposite to the effect achieved by combining the 
ingredients used in the compositions of the present invention. In the compositions of the 
present invention in which the active agent is naproxen, the salt of naproxen, sodium 
naproxen is used in combination with an acid such as acetic acid (see the Examples of the 
present application). The acid causes at least partial neutralization of the sodium naproxen. 
That salt is partially neutralised to provide naproxen in the free acid form. 

In summary, the properties of the potassium hydroxide used in Example X of D1 are 
completely different to the properties of the acid used in combination with sodium naproxen 
compositions of the present invention. Thus, D1 does not disclose a composition comprising 
the combination of ingredients specified in claim 1 and its dependent claims. 

For at least these reasons, the claimed compositions are novel in view of the disclosure of 
D1. 

US 20011007668 (D3) 

The examiner considered that the claimed compositions lack novelty in view of the disclosure 
of Examples 1 to 17 of D3. 

The compositions of each of Examples 1 to 16 of D3 comprise the active agent 
acetaminophen in the form of the free base and sodium propionate. None of these 
Examples use a salt of an active agent. If a further active agent in addition to 
acetaminophen is used, this is also in the form of the free acid or the free base. As the 
active agents used in the compositions of Examples 1 to 16 of D3 are in the free acid or base 
form, the compositions do not comprise a deionizing agent. The active agent is not in an 
ionized form that can under go deionization. On the contrary, the active agent is in the free 
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acid or base form and can be ionized. Thus, the compositions of these Examples do not 
comprise each of the essential components of the claimed compositions. 

For at least these reasons, the subject matter claimed is novel over the disclosure of 
examples 1 to 16 of 03. 

Example 17 of 03 describes a composition compns1ng naproxen sodium, PEG 300, 
potassium hydroxide and sodium propionate. Naproxen sodium is a base-addition salt and a 
potassium hydroxide and sodium propionate are both basic. In order to neutralise naproxen 
sodium one would need to add a source of H+ ions (an acid) as a deionizing agent. There is 
no source of H+ ions other than water in the composition of Example 17 of 03. As discussed 
above, under neutral conditions the concentration of H+ ions in water is 1x10-7

. However, 
under the basic conditions described in Example 17 of 03 the concentration of H+ ions will be 
significantly lower than 1x10-7 as oH- is the dominant species. Thus, Example 17 does not 
disclose a composition comprising a salt of an active agent and a deionizing agent for that 
salt in an amount as required by claims 1 and 2. For at least this reason, the subject matter 
claimed is novel in view of the disclosure of Example 17 of 03. 

The teaching of 03 as a whole makes it clear that the use of a deionizing agent is not 
contemplated. It is a clear purpose of the invention of 03 to provide compositions in which 
the medicament is ionized. In this regard, the examiner's attention is drawn to paragraph 
[0028] where it is stated "in addition to the polymeric material, the invention also comprises a 
salt of an organic acid containing at least three carbon atoms. The salt helps to ionize the 
medicament (emphasis added)". The salt of an organic acid that is used in Examples 1 to 
17 of 03 is sodium propionate. In other words, 03 teaches the ionization of an active agent 
to form a salt, not deionization of a salt as required by the present invention. 

For at least these reasons, the claimed invention is novel over the teaching of 03. 

Article 56 EPC - Inventive Step 

The subject matter claimed is also inventive in view of the cited prior art. 

The examiner has characterised the problem addressed by the present invention as reducing 
the formation of PEG esters. This assessment of the technical problem seems to be based 
on the disclosure at page 3 lines 6 to 11 of the application as filed. 

The examiner has proposed two lines of argument in relation to inventive step. One taking 
01 as the closest prior art and secondly taking 03 as the closest prior art. 

D1 as the closest prior art 

The examiner has particularly focused on Example X of 01 in which the active agent is 
naproxen. Example X of 01 describes a composition containing naproxen free acid and 
potassium hydroxide. When these two compounds are mixed the naproxen is ionized (that is 
deprotonated to form a salt). 

cont/ .... 
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As explained above, this is the complete opposite to the effect that is achieved by combining 
the ingredients used in the present invention. In the compositions of the invention, the salt 
(for example, naproxen sodium) is deionized (that is protonated). This causes a reduction in 
the concentration of the carboxylate anions of naproxen. It is these anions that could react 
with PEG to form esters. Thus, decreasing the concentration of the carboxylate anions 
decreases the formation of PEG esters. In contrast, in Example X of 01 the concentration of 
the carboxylate ions of naproxen will increase, the carboxylate ions will then react with PEG 
to form PEG esters, which decreases the therapeutic efficacy of the formulation. Thus, the 
invention as claimed does address the technical problem set out by the examiner. 

The examiner has asked us to provide data which show that the claimed formulations have 
reduced formation of PEG esters. This is not considered necessary in view of the 
information provided in the cited prior art. In this regard, the examiner is asked to consider 
the disclosure of WO 95/31979 (02) which describes at page 4 lines 1 to 6 the formation of 
PEG esters in the compositions of 01. 

More particularly, 02 describes a composition containing PEG 400, potassium hydroxide and 
ketoprofen. Ketoprofen and naproxen both contain a carboxylic acid group. The mole range 
of potassium hydroxide to ketoprofen in 02 was from 0.4 to 1. 02 indicates that it was 
surprisingly found that the resultant formulation was not sufficiently stable for soft gel 
encapsulation due to undesirable formation of ketoprofen esters. This was due to the 
increased concentration of the ketoprofen ions as potassium hydroxide reacts with 
ketoprofen. In contrast, the use of a composition of the invention results in a decreasing 
concentration of the carboxylate anion and therefore a decreased formation of PEG esters. 

In summary, 01 does not teach or suggest that a decrease in the formation of PEG esters 
could be achieved by using compositions as defined in the claims of the present application, 
while this effect is indeed achieved by the present invention. 

The examiner has also alleged that if the critical feature of the invention is the use of a salt, 
then Example VIII of 01 is the closest prior art. As discussed above, Example VIII discloses 
a composition comprising diclofenac sodium, PEG and hydrochloric acid. The examiner has 
suggested that the only difference between Example VIII of 01 and claim 14 is the difference 
in the nature of the therapeutic agent. This is an over simplification of the situation. 

As discussed above, diclofenac sodium is not a salt within the definition in amended claim 1. 
Additionally, diclofenac sodium is unsuitable for use in the composition as claimed. This is 
because diclofenac sodium reacts with acid to form a pharmaceutically inactive indolinone 
derivative. Thus, Example VIII of 01 does not disclose or suggest a solution to the problem · 
addressed by the present invention. 

Still further, the skilled person reading 01 would not have contemplated partial deionization 
of the active agent as 01 teaches that ionization to form a salt of the active agent is 
advantageous. 

The subject matter claimed is therefore inventive in view of the disclosure of 01. 

conU .... 
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The examiner also formulated an argument taking 03 as the closest prior art. As discussed 
above, the compositions of the present invention are novel in view of the disclosure of 03. 
There is nothing in 03 that would have encouraged the skilled person to make the changes 
necessary to provide a composition as now claimed. 

In fact, the teaching of 03 would have actively discouraged the skilled person from providing 
a composition as claimed. It is a stated aim of the teaching of 03 to maintain ionization of 
the medicament, that is maintain carboxylate anions. The skilled person starting from 03 
would not have been motivated by the teaching of that document to attempt to produce a 
composition in which the presence of carboxylate anions is minimised. Thus the skilled 
person would not have been motivated to provide a composition as claimed. 

Again, the skilled person would have learnt from 03, like 01, that maintaining ionization and 
formation of a salt of an active ingredient is important. He would not have been encouraged 
to use a combination of ingredients that would cause partial deionization of a salt of the 
active ingredient. 

The subject matter claimed is therefore inventive over the teaching of 03. 

Auxiliary Requests 

First Auxiliary Request 

The Claims 

The claims of this request are based on the claims of the main request. Claim 1 of the main 
request has been deleted and claim 2 of the main request is claim 1 of this request. All of 
the claims of this request are directed to a softgel capsule and medical uses and methods of 
manufacturing such a capsule. 

Article 123(2) EPC 

The comments above on the main request in relation to Article 123(2) EPC also apply to this 
request. 

Article 84 EPC 

The comments above on the main request in relation to Article 84 EPC also apply to this 
request. 

Article 54(1) and (2) and Article 56 EPC 

The subject matter of this auxiliary request is novel and inventive for the reasons set out 
above in relation to the main request. 

conU .... 
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More particular, both 01 and 03 describe the advantages of ionizing an active agent when 
producing a fill material for encapsulation into a softgel. In order to arrive at the present 
invention the skilled person would have had to completely ignore the teaching of both of thes 
documents. As discussed above, in the present invention, a deionizing agent is used in 
combination with a salt of one or more acidic or basic pharmaceutically active agents. There 
is nothing in 01 or 03 that would have encouraged the skilled person to work in a way that is 
contradictory to the teaching of those documents with the expectation of achieving an 
advantageous filled softgel capsule. 

The subject matter of this request is both novel and inventive. 

Second Auxiliary Request 

The Claims 

The claims of the second auxiliary request are in product-by-process format. Claims 1 and 2 
of this request are based on claims 17 and 18 of the main request. Claims 3 to 16 of this 
request are based on claims 3 to 16 of the main request. 

Article 123(2) EPC 

The comments above on the main request in relation to Article 123(2) EPC also apply to this 
request. 

Article 84 EPC 

The comments above on the main request in relation to Article 84 EPC also apply to this 
request. 

Article 54(1) and (2) and Article 56 EPC 

The subject matter of this auxiliary request is novel and inventive for the reasons set out 
above in relation to the main request. 

More particularly, the method defined in claims 1 and 2 involves the use of a unique 
combination of ingredients that is not disclosed or suggested in the prior art. This unique 
combination of ingredients produces pharmaceutical compositions that have a unique 
composition that could not have been produced using the methods described in the prior art. 

Still further, the use of the method defined in the claims to make the compositions of the 
invention results in a product comprising fewer PEG esters than composition made according 
to methods of the prior art. The reduction of the formation of PEG esters achieved by the 
present invention is discussed above in relation to the main request. 

For at least these reasons, the claims of the second auxiliary request are novel and inventive 
in view of the disclosure of the cited prior art. 

conU .... 
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The claims of the third auxiliary request are directed to a method of manufacturing a 
pharmaceutical composition. Claim 1 is directed to a method of making a pharmaceutical 
composition and claim 2 is directed to a method of making a softgel capsule. Claims 3 to 12 
of this request are based on claims 3 to 12 of the main request. 

Article 123(2) EPC 

Both claims 1 and 2 of this request include the features of previous claim 18. Thus, these 
claims satisfy the requirements of Article 123(2) EPC. 

Article 84 EPC 

In the summons to oral proceedings, the examiner did not raise an objection under Article 84 
EPC against the method claims. The claims of this request satisfy the requirements of 
Article 84 EPC. 

Article 54(1) and (2) and Article 56 EPC 

The claimed method of manufacturing a pharmaceutical composition is novel and inventive 
as none of the cited prior art document discloses or suggests a method as claimed. In 
particular, none of the cited prior art documents disclose or suggest a method in which a salt 
of an active agent is used in combination with a deionizing agent as used in the present 
invention. In fact, 01 teaches the complete opposite, the use of a drug in its free form 
together with an ionizing agent. 

From the teaching of the prior art, the skilled person would have had no expectation that the 
use of the salt of a drug and a deionizing agent could result in a pharmaceutical composition 
having reduced levels of PEG esters, as is achieved by the present invention. The evidence 
for the reduced levels of PEG esters in the compositions obtained using the claimed method 
is discussed above in relation to the main request. 

For at least these reasons, the subject matter of the third auxiliary request is novel and 
inventive in view of the cited prior art. 

Fourth Auxiliary Request 

The claims are in Swiss style second medical use format and are based on claims 15 and 16 
of the main request. Claims 3 to 14 of this request are based on claims 3 to 14 of the main 
request. 

conU .... 
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The comments above on the main request in relation to Article 123(2) EPC also apply to this 
request. 

Article 84 EPC 

The comments above on the main request in relation to Article 84 EPC also apply to this 
request. 

Article 54(1) and (2) and Article 56 EPC 

The subject matter of this auxiliary request is novel and inventive for the reasons set out 
above in relation to the main request. 

More particularly, the skilled person would not have appreciated from the prior art that the 
combination of ingredients, which according to the present invention are used to manufacture 
a pharmaceutical composition could produce an effective pharmaceutical composition which 
has the additional advantage of reduced formation of PEG esters, as discussed above in 
relation to the main request. 

Fifth Auxiliary Request 

The Claims 

This auxiliary request is based on the main request expect that the nature of the hydrogen 
ion species has been limited by the inclusion of the subject matter of claim 12 of the main 
request into claim 1. As a result, claim 12 of the main request has been deleted from this set 
of claims. 

Article 123(2) EPC 

The comments above on the main request in relation to Article 123(2) EPC also apply to this 
request. 

Article 84 EPC 

The comments above on the main request in relation to Article 84 EPC also apply to this 
request. Additionally, the examiner's comments about the presence of hydrogen ions is 
further addressed by the inclusion of a definition of the hydrogen ion species. It is entirely 
clear from the claims that water is not the deionizing agent. 

conU .... 
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The subject matter of the claims of this request is novel and inventive for the reasons set out 
above in relation to the main request. 

Sixth Auxiliary Request 

The Claims 

This auxiliary request is based on the fifth auxiliary request except that the nature of the 
hydroxide ion species has also been limited. Basis for the definition of the hydroxide ion 
species can be found at page 6, lines 22 to 25 of the application as filed. 

Article 123(2) EPC 

The comments above on the main request in relation to Article 123(2) EPC also apply to this 
request. 

Article 84 EPC 

The comments above on the main request in relation to Article 84 EPC also apply to this 
request. Additionally, the examiner's comments above the presence of hydrogen ions and 
hydroxide ions are further addressed by the inclusion of a definition of the hydrogen ion and 
hydroxide ion species. It is entirely clear from the claims that water is not the deionizing 
agent. 

Article 54(1) and (2) and Article 56 EPC 

The subject matter of the claims of this request is novel and inventive for the reasons set out 
above in relation to the main request. 

Seventh Auxiliary Request 

The Claims 

This request is based on the main auxiliary request but the salt of the active agent has been 
limited to naproxen sodium. Claim 11 of the main request specified the use of naproxen 
sodium. This claim has been deleted. 

Article 123(2) EPC 

The comments above on the main request in relation to Article 123(2) EPC also apply to this 
request. 

conU .... 
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The comments above on the main request in relation to Article 84 EPC also apply to this 
request. Additionally, the examiner's comments above the presence of hydrogen ions is 
further addressed by the inclusion of a definition of the hydrogen ion species. It is entirely 
clear from the claims that water is not the deionizing agent. 

Article 54(1) and (2) and ATticle 56 EPC 

The subject matter of the claims of this request is novel and inventive for the reasons set out 
above in relation to the main request. 

More particularly, as noted above, even though Example X of 01 does describe a 
composition comprising naproxen, the drug is used in its free form in combination with the 
ionizing agent, potassium hydroxide, which causes the formation of the salt naproxen 
potassium. Additionally, Example 17 of 03 describes a composition comprising naproxen 
sodium and basic materials. Neither of these documents disclose or suggest the use of 
naproxen sodium with an acidic deionizing agent as used in the present invention. There is 
certainly no suggestion that such a combination could have the advantages discussed 
above. 

For at least these reasons the subject matter claimed is novel and inventive. 

The Description 

It is appreciated that it will be necessary to amend the description for conformity with the 
amended claims. It is proposed that this is done once agreement has been reached as to 
the wording of the claims. 

Telephone Discussion 

The writer proposes to telephone the examiner during the week of 22 August 2011 to discuss 
the any remaining issues the examiner may have with the aim of avoiding the need to hold 
oral proceedings in October. 

Yours faithfully 

Charlotte Crowhurst PhD ncu/es 
For and on behalf of Potter Clarkson LLP 

Enc: Paloma et a/ 
Main request and seven auxiliary requests 
Copy of http://www.chemguide.co.uk/phycial/acidbaseeqia.kw.ht 
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THE IONIC PRODUCT FOR WATER, Kw 

This page explains what is meant by the-ionic product for water. 
It looks at how the ionic product varies with temperature, and 
how that determines the pH of pure water at different 
temperatures. 

Kwand pKw 

The important equilibrium in water 

Water molecules can function as both acids and bases. One 
water molecule (acting as a base) can accept a hydrogen ion 
from a second one (acting as an acid). This will be happening 
anywhere there is even a trace of water - it doesn't have to be 
pure. 

A hydroxonium ion and a hydroxide ion are formed. 

0(o) ~ -+ w ~ 
i i 

This water ... and 1his 
mcleaJle acts one acts as 
as abase ... an add. 

However, the hydroxonium ion is a very strong acid, and the 
hydroxide ion is a very strong base. As fast as they are formed, 
they react to poduce water again. 

The net effect is that an equilibrium is set up. 

At any one time, there are incredibly small numbers of 
hydroxonium ions and hydroxide ions present. Further down 
this page, we shall calculate the concentration of hydroxonium 
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ions present in pure water. It turns out to be 1.00 x 10-7 mol 

dm-3 at room temperature. 

You may well find this equilibrium written in a simplified form: 

This is OK provided you remember that H+ {aq) actually refers to 
a hyd roxon iu m ion. 

Defining the ionic product for water, Kw 

Kw is essentially just an equilibrium constant for the reactions 
shown. You may meet it in two forms: · 

Based on the fully written equilibrium ... 

. . . or on the simplified equilibrium: 

You may find them written with or without the state symbols. 
Whatever version you come across, they all mean exactly the 
same thing! 

You may wonder why the water isn't written on the bottom of 
these equilibrium constant expressions. So little of the water is 
ionised at any one time, that its concentration remains virtually 
unchanged - a constant. Kw is defined to avoid making the 
expression unnecessarily complicated by including another 
constant in it. 

The value of Kw 

Like any other equilibrium constant, the value of Kw varies with 

temperature. Its value is usually taken to be 1. 00 x 1 o-14 mol2 

dm-6 at room temperature. In fact, this is its value at a bit less 
than 25°C. 

The units of Kw: Kw is found by multiplying two 
concentration terms together. Each of these has the units of 

4/6/20 II 3:54 



 
Petitioner - Catalent Pharma Solutions 

Ex. 1007a, Pg. 180 of 801

.onic pr~duct for water: Kw http://www .chemguide.co.uk/physicaJ/acidbaseeqialkw .ht 

.f6 

Multiplying mol dm"3 x mol dm"3 gives you the units above. 

pKw 

The relationship between Kw and pKw is exactly the same as 

that between Ka and pKa, or [H+l and pH. 

PKw = - IOQ1o Kw 

The Kw value of 1.00 x 10-14 mol2 dm-6 at room temperature 
gives you a pKw value of 14. Try it on your calculator! Notice 
that pKw doesn't have any units. 

The pH of pure water 

Why does pure water have a pH of 7? 

That question is actually misleading! In fact, pure water only 
has a pH of 7 at a particular temperature- the temperature at 

which the Kw value is 1.00 x 10-14 mol2 dm-6. 

This is how it comes about: 

To find the pH you need first to find the hydrogen ion 
concentration (or hydroxonium ion concentration- it's the same 
thing). Then you convert it to pH. 

In pure water at room temperature the Kw value tells you that: 

But in pure water, the hydrogen ion (hydroxonium ion) 
concentration must be equal to the hydroxide ion concentration. 
For every hydrogen ion formed, there is a hydroxide ion formed 
as well. 

That means that you can replace the [OH-] term in the Kw 

expression by another [H+]. 
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Taking the square root of each side gives: 

Converting that into pH: 

pH= -log1o [H+] 

pH= 7 

That's where the familiar value of 7 comes from. 

The variation of the pH of pure water with temperature 

The formation of hydrogen ions (hydroxonium ions) and 
hydroxide ions from water is an endothermic·process. Using the 
simpler version of the equilibrium: 

The forward reaction absorbs heat. 

According to Le Chatelier's Principle, if you make a change to 
the conditions of a reaction in dynamic equilibrium, the position 
of equilibrium moves to counter the change you have made. 

Note: If you don't understand Le Chatelier's Principle. you 
should follow this link before you go on. Make sure that you 
understand the effect of temperature on position of 
equilibrium. 

Use the BACK button on your browser when you are ready 
to return to this page. 

According to Le Chatelier, if you increase the temperature of the 
water, the equilibrium will move to lower the temperature again. 
It will do that by absorbing the extra heat. 

That means that the forward reaction will be favoured, and more 
hydrogen ions and hydroxide ions will be formed. The effect of 
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that is to increase the value of Kw as temperature increases. 

The table below shows the effect of temperature on Kw. For 
each value of Kw. a new pH has been calculated using the 
same method as above. It might be useful if you were to check 
these pH values yourself. 

F ~=~>T~:~::~-d:~>T~~J 
L~_j_ 0:114 X 1o-

14 Jl~-~ 
\~\[ 0.293 X 10-14 lj7.27 I 
t--~---··-.i ! l 

[_2o-l[ _-0:~1 x 1o-:4_ J\7-~~_] 
I\ ___ ~ JL 1.0~~x 1~~:4 .ll~~~J 
L-~~_J _1-~~x~-14 Jl~~j 
'GI 'E !dl __ _2.916 X 1o-

14 
IE:~-:~--', 

L_~_j __ ~~76~1_o·~- _1_~:~3- ! 

IGI~~~-~~--:JE 
You can see that the pH of pure water falls as the temperature 
increases. 

A word of warning! 

If the pH falls as temperature increases, does this mean that 
water becomes more acidic at higher temperatures? NO! 

A solution is acidic if there is an excess of hydrogen ions over 
hydroxide ions. In the case of pure water, there are always the 
same number of hydrogen ions and hydroxide ions. That means 
that the water remains neutral - even if its pH changes. 

The problem is that we are all so familiar with 7 being the pH of 
pure water, that anything else feels really strange. Remember 
that you calculate the neutral value of pH from Kw. If that 
changes, then the neutral value for pH changes as well. 

4/6/201 I 3:54 



 
Petitioner - Catalent Pharma Solutions 

Ex. 1007a, Pg. 183 of 801

\>nic product for water: Kw http://www .chemguide.co.uk/physical/acidbaseeqi~ .ht 

·f6 

At 100°C, the pH of pure water is 6.14. That is the neutral point 
on the pH scale at this higher temperature. A solution with a pH 
of 7 at this temperature is slightly alkaline because its pH is a 
bit higher than the neutral value of 6.14. 

Similarly, you can argue that a solution with a pH of 7 at ooc is 
slightly acidic, because its pH is a bit lower than the neutral 
value of 7.47 at this temperature. 

Where would you like to go now? 

To the acid-base equilibria menu ... 

To the Physical Chemistry menu ... 

To Main Menu ... 

© Jim Clark 2002 
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Abstract 

There are two reasons explaining why several researchers have carried out the in vitro release studies of diclofenac 
sodium (DFNa) using pH media of above 6.5. Firstly the pH dependimce of solubility, and secondly the 
intramolecular cyclization suffered under acidic conditions which causes the salt to become inactivated. Nevertheless, 
many commercially available pharmaceutical dosage forms have no protective coat to avoid the inactivation in the 
gastric juices. A possible explanation may be found if reconstitution of the cyclated form takes place. It is therefore 
necessary to study the behaviour of diclofenac sodium when it is submitted to the action of different solutions in a 
wide pH range. To perform this study five analytical methods have been employed: UV-vis spectrophotometry, 
differential scanning calorimetry (DSq, infrared analysis (IR), X-ray diffractometry (DRX) and energy dispersive 
X-ray analysis (EDS). © 1999 Elsevier Science B.V. All rights reserved. 

Keywords: Diclofenac; Cyclization; DSC; DRX; EDS; IR 

1. Introduction 

There are many stages involved in drug devel­
opment: for example, the technological stage, 
where the research focuses on getting a dosage 
form of the active substance. This involves differ­
ent techniques being used to look for the most 
appropriate substance. However, some of these 
can damage the active substance, which can loose 
its effectiveness totally or partially. Therefore, 
once a dosage form is obtained it has to be 
analyzed. 

The great variety of analytical techniques avail-

• Corresponding author. 

able provides valuable information which makes 
it easier to interpret the behaviour of a drug. 

Some years ago, one or two analytical tech­
niques were enough to study an active substance, 
nowadays more than two are required. Of all of 
these, the most popular is UV -vis spectrophoto­
metry. This technique is based on the absorbance 
capability of a substance at a specific wavelength. 
Interference with another substance that absorbs 
at the same wavelength limits the use of this 
technique. 

In recent years DSC (differential scanning 
calorimetry) has gained popularity since it is easy 
and quick. It is based on the detection of en­
dothermic and exothermic peaks that appear as a 

0731-7085/99/$ - see front matter© 1999 Elsevier Science B.V. All rights reserved. 

PII: S 0 73 1 - 7 0 8 5 ( 9 9) 0 0 0 8 9- 8 



 
Petitioner - Catalent Pharma Solutions 

Ex. 1007a, Pg. 185 of 801

84 M.E. Palomo et al. / J. Pharm. Biomed. Anal. 21 (1999) 83-94 

consequence of small changes in temperatures. 
The number, location and shape of these peaks 
are used to identify a substance [1]. 

Other analytical techniques include infrared 
and X-ray analysis. The first is used commonly to 
detect the presence of functional groups, whilst 
the second depends on the crystalline properties 
of the sample. 

SEM (scanning electron microscopy) gives in­
formation about the shape of the compound due 
to the interactions of electrons on the sample, 
which creates a map of the surface. As a conse­
quence of this interaction the atoms that consti­
tute the compound can loose an electron. Another 
electron, from a more energetic stage, migrates to 
the free place generating an X-ray \_\'hose energy is 
characteristic for every atom. Hence it is possible 
to perform a qualitative analysis (EDS). 

If all analytical techniques were employed in 
the study of an active substance then a great deal 
of information about its chemical structure would 
be obtained. Thus the aim of this work is to study 
what happens to an active substance (diclofenac 
sodium) when it is treated with acidic solutions 
and then treated with neutral and basic solutions. 

Diclofenac is a non-steroidal anti-infianunatory 
drug that it is specially indicated in rheumatoid 
arthritis (2]. Due to its low solubility it is commer­
cially available as diclofenac sodium [3]. This 
substance, sodium( 0-((2,6-dichlorophenyl)­
amino)-phenyl)-acetate is a weak acid with a pKa 
of 4 and a partition coefficient (n-octanolfaqueous 
buffer, pH 7.4) of 13.4. 

Fig. I. Cyclization reaction of diclofenac sodium in acidic 
conditions (4). 

DFNa 

I 
Diotilled water I 

HO 
(0.2M, pH 1.3) 

NaOH 
(0.2M. pH 12.65) 

! 

~ 
NaOH 

(0.2M, pH 12.65) 

~ 

Pbosphacc buff..­
(PO.K,H 0.2M I 

N&OH 0.2M. pH 6.8) 

~ 

r=m1 

I 
Phosphate bu!l'er 
(PO,K,H 0.2M I 

NaOH 0.2M. pH 6.8) 

Fig. 2. Schematic representation of diclofenac sodium treat­
ment procedure. 

Two important characteristics are linked to this 
substance. Firstly, its solubility, which depends on 
the pH of the surrounding solution; in acidic 
solutions the solubility is lower than 1 mg mi- 1 

[4]. Nevertheless, the solubility increases with pHs 
of above 6.5 [5-7]. This fact explains why 'in 
vitro' dissolution tests have to be performed using 
buffered solutions with those pHs [8]. Secondly, 
diclofenac sodium undergoes an intramolecular 
cyclization under the acidic conditions (Fig. 1) 
found in gastric juices, which can cause its inacti­
vation, so it is recommended to take it after meals 
[9]. As a consequence of the intramolecular cy­
clization Na + is lost hence the solubility of the 
compound decreases. 

If cyclization under acidic conditions is be re­
versible when the surrounding solution changes 
into basic or neutral solutions with a high propor­
tion of Na + then a reconstitution of the original 
structure would take place. Therefore, it would 
not be necessary to protect it from the action of 
gastric juices. In fact, some authors [1 0] suggest 
that the acid-base reaction takes place only on 
the external surface of the monolithic form, the 
low solubility of the acidic form prevents further 
dissolution and release at low pH; once the pH 
increases, the thin layer enables release to start 
again. 

Considering that the structure of the cyclated 
form proposed by Racz [9] is the same structure 
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Fig. 3. UV-vis spectrophotometry scans. From left to right: DFNa in buffer solution; DFNa in NaOH solution; DFNa in distilled 
water; DFHTP (previous crystallization); DFHNa (previous crystallization); DFH (previous filtration). 
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Fig. 4. Results of DSC analysis. 

used by Tamura [11] to synthesize diclofenac 
sodium by reaction with NaOH, then it can be 

assumed that the reconstitution of the active sub­
stance takes place. 
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Fig. 5. (a) DRX of DFNa compared to main peaks of two technical files. (b) Results of DRX of all substances assayed. 

Nevertheless, there is no evidence to confirm 
this fact. It is therefore necessary to study the 
behaviour of this substance and it is helpful to 
establish the best conditions to avoid its inactiva­
tion in order to obtain an appropriate and effec­
tive dosage form from a therapeutical point of 
view. 

To perform this study the active substance (di­
clofenac sodium) will undergo to the action of 
different solutions in a complex procedure. The 
resultant compounds will be analyzed using the 
analytical techniques described above which were 
selected because of the results obtained in a previ­
ous study with diclofenac sodium and in accor­
dance with the literature [4]. 

2. Materials and methods 

The active substance diclofenac sodium 
(DFNa) was purchased from Impex Quimica. 
Equal amounts of diclofenac sodium were treated 
independently with the next solutions: NaOH 
0.2M, pH 12.65; HCl 0.2 M, pH 1.3; distilled 
water; phosphate buffered solution (P04K2H 0.2 
M; NaOH 0.2M; pH 6.8). 

As expected, diclofenac sodium was freely solu­
ble in aU solutions mentioned above except in 
HCI. With this last solution and after 24 h at a 
constant stirring rate (1 00 rpm), a precipitate 
(DFH) was obtained. This precipitate was filtered 
and equal parts of it were submitted to a second 
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Fig. 6. SEM photographs: (a) DFH; (b) DFHTP; (c) DFHNa. 

treatment with the first solution (NaOH 0.2 M, 
pH 12,65) and another part of the precipitate 
(DFH) was treated with the last solution 
(P04K 2H 0.2 M; NaOH 0.2 M; pH 6.8) used 
previously. 

In both cases the precipitate (DFH) was dis­
solved and crystallized in a crystallizer until evap­
oration at room temperature without stirring; the 
two solids products were obtained: DFHNa (after 
the second treatment with NaOH) and DFHTP 
(after the second treatment with phosphate 
buffer). Fig. 2 shows the whole procedure. 

In order to perform a qualitative study, the 
analytical techniques mentioned previously were 
employed: 

1. UV-vis spectrophotometry: a Beckman DU-6 
was used. The scans were carried out from 
210-600 nm at a rate of 60 nm min- 1• 

2. Differential scanning calorimetry (DSC): Met­
tler Toledo TA8000 equipment with a DSC-
820 furnace was used. Samples of 3-10 mg 
were weighed directly into aluminium samples 
pans. The thermal analyses were conducted in 
a flow of air at atmospheric pressure. Scans 
were carried out from 30-500°C at a beating 
rate Of J0°C min- I. 

3. X-ray diffractometry (DRX): Philips X-Pert 
MPD equipment was used with Cu-K.x radia­
tion from 5-40°28, with a wide angle of 0.04° 
at a rate of 1 s. 
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Fig. 7. EDS results: (a) DFNa; (b) DFH; (c) DFHTP; (d) DFHNa, elongated crystals; (e) DFHNa, agglomerates. 

4. Energy disperse X-ray analysis (EDS): a 
LINK eXL coupled to a scanning electron 
microscope (SEM) JSM-6400 was used for a 
qualitative analysis of Na and Cl in all 
compounds. 

5. Infrared analysis: tablets of a mixture of the 
compounds and KBr at a concentration of 4% 
were analysed with a Perkin Elmer Paragon 
100. Each IR was the result of four rounds. 

3. Results and discussion 

3.1. UV -vis spectrophotometry analysis 

In the spectrophotometry analysis (Fig. 3) all 
solutions showed absorbances between 270-276 
nm. No significant differences were found be­
tween them except that the reduction of the inten­
sity of absorbance, which is due to the fact that 
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Fig. 7. (Continued) 

just only the salt (diclofenac sodium), can dis­
solve in all the solutions. Meanwhile the acidic 
compound cannot dissolve. These results were 
confirmed in the literature [4-7,12]. 

3.2. DSC analysis 

The results are shown in Fig. 4. The DSC 
curve of DFNa (active substance) showed an 
exothermic peak of melting at 280°C followed 
by an endothermic peak of decomposition as 
mentioned in the literature [4]. An accurate 
measurement was performed and the exothermic 
peaks were found in the interval from 280.45 to 
349.96°C. 

The DSC curve of DFH showed two exother­
mic peaks and an endothermic one from 160-
1900C, these peaks corresponded to the melting 
point (156-158°C) of the acidic compound [13). 
In comparison to the DSC curve of DFNa, the 
peaks were shifted to lower temperatures, and 
when a temperature of 270°C was reached the 
decomposition of the product started. Again, an 
accurate measurement of the thermogram was 
performed and the main exothermic peak was 

found at 321.87°C. Meanwhile the secondary 
exothermic peaks were found in the range of 
temperatures from 356.85 to 366.55°C. 

The DSC curve of DFHNa showed endother­
mic peaks below 130°C due to the evaporation 
of the water of crystallisation. This fact was 
confirmed later when the sample was heated 
from 25 to l40°C, cooled to 30°C and finally 
heated again to 400°C. In the new thermogram 
the endothermic peaks that were located below 
130°C disappeared. After heating, two exother­
mic peaks appeared at 281.98 and 288.48°. A 
soft exothermic peak was also located at 
411.34°C. The thermogram of DFHNa was 
compared with the those of solid NaOH and a 
0.2 M NaOH solution (previously crystallized in 
a crystalliser at room temperature). Neither of 
these last two thermograms showed exothermic 
peaks at 280°C: Hence, the exothermic peaks 
exhibit between 281-288° by DFHNa substance 
probably correspond to the presence of DFNa. 

The thermogram of DFHTP is quite similar 
to that of DFH and in an accurate measure­
ment the main exothermic peak was found at 
329.631°C, while two secondary exothermic 
peaks were found at 370.59 and 390.64°C. 
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Fig. 8. IR results: (a) DFNa; (b) DFH; (c) DFHTP; (d) DFHNa. 

3.3. DRX analysis 

The diffractogram of DFNa was compared 
with two technical files (39-1684) and (36-1525). A 
high degree of similarity was found between them 
(Fig. 5(a)). The diffractogram of DFH was quite 
different (Fig. 5(b)) in comparison to DFNa. 

The diffractogram of DFHNa (Fig. 5(c)) 
showed the presence of DFNa, although the 
peaks showed lower intensity, nevertheless, other 
peaks appeared. In comparison with the technical 
files, it could be observed that the peaks had 
moved to the right. Thus hypotheses thus arise. 
1. The crystals show a preferential disposition. 

The peaks in the diffractogram of DFNa that 
appeared with lower intensity are now exalted 

and vice versa. 
2. Some ions have been replaced by other ions so 

that a variation of distance occurred which 
corresponds to a displacement of the peaks. 
The displacement towards the right means the 
distances were reduced, hence large atoms 
(Na+) were substituted by atoms (H+) of 
smaller size. 

Finally, in the diffractogram of DFHTP (Fig. 
5(d)) there were some peaks that corresponded to 
DFNa, however, more peaks appeared. In com­
parison with the technical file a displacement of 
the peaks towards the right can be observed. The 
peaks on the left have disappeared, which meant 
that a reduction of the distances took place due to 
the substitution of some atoms by others of 
smaller size. 
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Fig. 8. (Continued) 

3.4. EDS analysis and SEM photographs 

All SEM photographs and EDS results are 
shown in Figs. 6 and 7, respectively. Fig. 7(a) 
corresponds to EDS of DFNa. A high proportion 
of Cl in relation to Na can be observed. In the 
EDS analysis of DFH, two different structures 
were observed, one of them has an X shape (Fig. 
6(a)) and its EDS (Fig. 7(b)) reveals a lower 
proportion of a and a higher proportion of Na 
compared to the EDS of DFNa. This probably 
means that a was lost. The second structure has 
a round shape and its EDS shows also a low 
proportion of Cl. 

With respect to the results obtained with the 
second treatment, it can be observed that the EDS 

of DFHTP (Fig. 7(c)) showed increased levels of 
a and P while the proportion of Na decreased. 

Finally, in the analysis of DFHNa (Fig. 6(d)) 
two types of crystals were observed. The elon­
gated one revealed the presence of Cl (Fig. 7(d)). 
The other structure (Fig. 7(e)), which was an 
agglomeration of the previous one, revealed a 
high proportion of N a compared to Cl, which was 
probably due to the presence of NaOH. 

3.5. IR analysis 

Fig. 8(a) shows the IR of DFNa, at 1600 a 
signal of a carbonyl group appeared. Fig. 8(b) 
corresponds to DFH. In this IR three types of 
signals were obtained: at 3323 the signal of the 
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Fig. 8. (Continued) 

-NH- group appeared, the signals between 
2580-2900 corresponded to acidic compounds 
and finally the signal of the carbonyl group ap­
peared at 1693. All these results suggested that 
this compound did not have a lactamic structure, 
hence this compound was not cyclated. 

When DFH was treated with phosphate 
buffer, the structure of the acidic compound re­
mained. The IR (Fig. 8(c)) was quite similar to 
the IR of DFH. This suggested that the treat­
ment with phosphate solution was not enough to 
recover the salt. 

On the other hand the treatment of DFH with 
NaOH produced a compound (DFHNa) whose 
IR (Fig. S(d)) showed evidence of a NaOH resid­
ual in a high proportion. In consequence the 
spectrum of NaOH overlapped the spectrum of 
DFHNa, nevertheless a significant difference re­
garding IR of acidic compound was observed. 
The signal at 1693 of carbonyl group disap­
peared and there were signals of DFNa, hence it 

was possible to assume that the salt was recov­
ered. 

4. Conclusions 

From the analytical study of Diclofenac 
sodium and its derivatives, the following conclu­
sions can be drawn. 

(1) UV-vis spectrophotometry: no significant 
differences were observed. 

(2) DSC: in the second treatment with phos­
phate buffer no reconstitution of the DFNa was 
appreciated. Nevertheless, the treatment with 
NaOH showed a possible reconstitution of 
DFNa. 

(3) DRX: the treatment of the acidic com­
pound with phosphate buffer or NaOH pro­
moted the exchange of large atoms with smaller 
ones, hence the distances between planes of crys­
tallization were reduced. 
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(4) EDS and SEM: the SEM photographs of 
DFH revealed strange ·shapes. Its EDS gave a low 
level of Cl, and the same result was obtained in 
the analysis of DFHTP. Conversely, the EDS of 
DFHNa showed high levels of Cl and very high 
levels of Na, due to saturation with NaOH. 

(5) IR analysis: the results obtained in the anal­
ysis of acidic compound (DFH) revealed that it 
was not a lactamic structure, hence it was not 
cyclated. The treatment with phosphate buffer did 
not modify the structure. However treatment with 
NaOH could recover DFNa, although the spec­
trum was overlapped by NaOH residuals. 

Contrary to the literature [9], diclofenac sodium 
did not undergo intramolecular cyclization in 
acidic conditions; in fact this substance loose 

Na + in acidic solutions decreasing its solubility. 
The analytical techniques employed (DSC, DRX, 
EDS, IR) give evidence for the chemical structure 
modification of diclofenac sodium (DFNa) once it 
bas been treated with an acidic solution. 

When the new compound (DFH) is analysed by 
IR the spectrum obtained (Fig. 8(b)) does not 
correspond to a cyclated structure in opposition 
to what was expected [9]. The acidic solution only 
takes away the NA ion from the DFNa structure 
giving rise to a compound (DFH) with a rather 
low water solubility but not cyclated. 

Moreover the original salt (DFNa) can be re­
covered with an appropriate solution and this 
means again that the DFH is not a cyclated 
structure (a lactamic structure does not react as 
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easily because it has a rather high chemical stabil­
ity). 
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MAIN REQUEST 

CLAIMS 

5 1. A pharmaceutical composition comprising 

10 

15 

20 

(a) a salt of one or more acidic or basic pharmaceutically active agents; 

(b) a deionizing agent in an amount to cause partial deionization of the salt of 

from about 0.2 to 1.0 mole equivalents per mole of the pharmaceutically 

active agent(s); 

(c) polyethylene glycol; and optionally 

(d) water; 

wherein when the salt (a) is a salt of a weak acid and a strong base, the 

deionizing agent is a hydrogen ion species, and when the salt (a) is the salt of a weak 

base and a strong acid, the deionizing agent is a hydroxide ion species. 

2. A softgel capsule comprising a fill material wherein the fill material comprises 

(a) 

(b) 

a salt of one or more acidic or basic pharmaceutically active agents; 

a deionizing agent in an amount to cause partial deionization of the salt of 

from about 0.2 to 1.0 mole equivalents per mole of the pharmaceutically 

active agent(s); 

(c) polyethylene glycol; and optionally 

(d) water 

wherein when the salt (a) is a salt of a weak acid and a strong base, the 

~eionizing agent is a hydrogen ion species, and when the salt (a) is the salt of a weak 

25 base and a strong acid, the deionizing agent is a hydroxide ion species. 

30 

3. The composition or capsule of claim 1 or 2 wherein the pharmaceutically active 

agent is selected from the group consisting of therapeutically active agents, diagnostic 

agents, and prophylactic agents. 

4. The composition or capsule of any one of the preceding claims wherein the 

composition or fill material has a pH of from about 2.5 to about 7.5. 

5. The composition or capsule of any one of the preceding claims wherein 

35 polyethylene glycol is present in an amount from about 10% to about 80% by weight. 

16 
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6. The composition or capsule of any one of the preceding claims wherein the 

polyethylene glycol is one or more polyethylene glycols with a molecular weight between 

300 and 1500. 

5 7. The composition or the capsule of any one of the preceding claims wherein water 

is present in an amount from about 1% to about 18% by weight. 

8. The composition or capsule of any one of the preceding claims further comprising 

one or more excipients selected from the group consisting of plasticizers, crystallization 

10 inhibitors, wetting agents, bulk filling agents, solubilizers, bioavailability enhancers, 

solvents, pH-adjusting agents, dyes, preservatives, solvents, surfactants, and 

combinations thereof. 

9. The composition or capsule of claim 8 wherein the solubilizer is selected from the 

15 group consisting of glycerin, polyvinylpyrrolidone, propylene glycol and combinations 

thereof. 

10. The composition or capsule of claim 8 wherein the solubilizer is present in 

amount from about 1% to about 10% by weight. 

20 

11. The composition or capsule of any one of the preceding claims wherein the salt 

(a) is naproxen sodium and the deionizing agent is a hydrogen ion species. 

12. The composition or capsule of any one of the preceding claims wherein the 

25 hydrogen ion species is selected from hydrochloric acid, hydrobromic acid, hydroiodic 

acid, sulfuric acid, fumaric acid, maleic acid, tartaric acid, methane-, ethane-, and 

benzene sulfonates, citric acid, malic acid, acetic acid, proprionic acid, pyruvic acid, 

butanoic acid, and lactic acid. 

30 13. A composition or capsule of any of claims 1 to 12 for use as a medicament. 

35 

14. A method of making the composition or capsule of any of claims 1 to 13 

comprising 

(a) mixing the salt of one or more acidic or basic pharmaceutically active 

agents, the polyethylene glycol and the deionizing agent and optionally 

water at a temperature of from 50°C to 70°C; and 

(b) encapsulating the mixture in a softgel capsule. 

17 
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15. 

5 

10 

15 16. 

The use of 

(a) a salt of one or more acidic or basic pharmaceutically active agents; 

(b) a deionizing agent in an amount to cause partial deionization of the salt of 

from about 0.2 to 1.0 mole equivalents per mole of the pharmaceutically 

active agent(s); 

(c) polyethylene glycol; and optionally 

(d) water 

in the manufacture of a medicament for administration of the pharmaceutically 

active agent to a patient in need thereof; 

wherein when the salt (a) is a salt of a weak acid and a strong base, the 

deionizing agent is a hydrogen ion species, and when the salt (a) is the salt of a 

weak base and a strong acid, the deionizing agent is a hydroxide ion species. 

The use of claim 15 wherein the medicament is in the form of a softgel capsule. 

17. A pharmaceutical composition obtainable by a method which comprises 

20 

25 

30 18. 

35 

(I) 

(a) 

(b) 

(c) 

(d) 

mixing 

a salt of one or more acidic or basic pharmaceutically active agents; 

a deionizing agent in an amount to cause partial deionization of the salt of 

from about 0.2 to 1.0 mole equivalents per mole of the pharmaceutically 

active agent(s); 

polyethylene glycol; and optionally 

water 

at a temperature of from 50°C to 70°C; 

wherein when the salt (a) is a salt of a weak acid and a strong base, the 

deionizing agent is a hydrogen ion species, and when the salt (a) is the salt of a 

weak base and a strong acid, the deionizing agent is a hydroxide ion species. 

A softgel capsule obtainable by a method which comprises 

(I) producing a fill material by mixing 

(a) 

(b) 

(c) 

(d) 

a salt of one or more acidic or basic pharmaceutically active agents; 

a deionizing agent in an amount to cause partial deionization of the salt of 

from about 0.2 to 1.0 mole equivalents per mole of the pharmaceutically 

active agent(s); 

polyethylene glycol; and optionally 

water 

18 
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5 

at a temperature of from 50°C to 70°C; and 

(II) encapsulating the mixture in a softgel capsule; 

wherein when the salt (a) is a salt of a weak acid and a strong base, the 

deionizing agent is a hydrogen ion species, and when the salt (a) is the salt of a 

weak base and a strong acid, the deionizing agent is a hydroxide ion species. 

19 
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FIRST AUXILIARY REQUEST 

CLAIMS 

5 1. A softgel capsule comprising a fill material wherein the fill material comprises 

(a) a salt of one or more acidic or basic pharmaceutically active agents; 

(b) a deionizing agent in an amount to cause partial deionization of the salt of 

from about 0.2 to 1.0 mole equivalents per mole of the pharmaceutically 

active agent(s); 

10 (c) polyethylene glycol; and optionally 

15 

(d) water 

wherein when the salt (a) is a salt of a weak acid and a strong base, the 

deionizing agent is a hydrogen ion species, and when the salt (a) is the salt of a weak 

base and a strong acid, the deionizing agent is a hydroxide ion species. 

2. The capsule of claim 1 wherein the pharmaceutically active agent is selected 

from the group consisting of therapeutically active agents, diagnostic agents, and 

prophylactic agents. 

20 3. The capsule of claim 1 or 2 wherein the fill material has a pH of from about 2.5 to 

about 7.5. 

4. The capsule of any one of the preceding claims wherein polyethylene glycol is 

present in an amount from about 10% to about 80% by weight. 

25 

5. The capsule of any one of the preceding claims wherein the polyethylene glycol is 

one or more polyethylene glycols with a molecular weight between 300 and 1500. 

6. The capsule of any one of the preceding claims wherein water is present in an 

30 amount from about 1% to about 18% by weight. 

7. The capsule of any one of the preceding claims further comprising one or more 

excipients selected from the group consisting of plasticizers, crystallization inhibitors, 

wetting agents, bulk filling agents, solubilizers, bioavailability enhancers, solvents, pH-

35 adjusting agents, dyes, preservatives, solvents, surfactants, and combinations thereof. 
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8. The capsule of claim 7 wherein the solubilizer is selected from the group 

consisting of glycerin, polyvinylpyrrolidone, propylene glycol and combinations thereof. 

9. The capsule of claim 7 wherein the solubilizer is present in amount from about 

5 1% to about 10% by weight. 

10. The capsule of any one of the preceding claims wherein the salt (a) is naproxen 

sodium and the deionizing agent is a hydrogen ion species. 

10 11. The capsule of any one of the preceding claims wherein the hydrogen ion species 

is selected from hydrochloric acid, hydrobromic acid, hydroiodic acid, sulfuric acid, 

fumaric acid, maleic acid, tartaric acid, methane-, ethane-, and benzene sulfonates, citric 

acid, malic acid, acetic acid, proprionic acid, pyruvic acid, butanoic acid, and lactic acid. 

15 12. A capsule of any of claims 1 to 12 for use as a medicament. 

13. 

20 

14. 

25 

30 

35 

A method of making the capsule of any of claims 1 to 12 comprising 

(a) mixing the salt of one or more acidic or basic pharmaceutically active 

agents, the polyethylene glycol and the deionizing agent and optionally 

water at a temperature of from 50°C to 70°C; and 

(b) encapsulating the mixture in a softgel capsule. 

The use of 

(a) a salt of one or more acidic or basic pharmaceutically active agents; 

(b) a deionizing agent in an amount to cause partial deionization of the salt of 

from about 0.2 to 1.0 mole equivalents per mole of the pharmaceutically 

active agent(s); 

(c) polyethylene glycol; and optionally 

(d) water 

in the manufacture of a medicament in the form of a softgel capsule for 

administration of the pharmaceutically active agent to a patient in need thereof; 

wherein when the salt (a) is a salt of a weak acid and a strong base, the 

deionizing agent is a hydrogen ion species, and when the salt (a) is the salt of a 

weak base and a strong acid, the deionizing agent is a hydroxide ion species. 
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5 

10 

15. A softgel capsule obtainable by a method which comprises 

(I) producing a fill material by mixing 

(a) 

(b) 

(c) 

(d) 

(II) 

a salt of one or more acidic or basic pharmaceutically active agents; 

a deionizing agent in an amount to cause partial de ionization of the salt of 

from about 0.2 to 1.0 mole equivalents per mole of the pharmaceutically 

active agent(s); 

polyethylene glycol; and optionally 

water 

at a temperature of from 50°C to 70°C; and 

encapsulating the mixture in a softgel capsule; 

wherein when the salt (a) is a salt of a weak acid and a strong base, the 

deionizing agent is a hydrogen ion species, and when the salt (a) is the salt of a 

weak base and a strong acid, the deionizing agent is a hydroxide ion species. 
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5 

10 

15 

20 

25 

30 

35 

SECOND AUXILIARY REQUEST 

CLAIMS 

1. A pharmaceutical composition obtainable by a method which comprises 

(I) mixing 

(a) a salt of one or more acidic or basic pharmaceutically active agents; 

(b) a deionizing agent in an amount to cause partial deionization of the salt of 

from about 0.2 to 1.0 mole equivalents per mole of the pharmaceutically 

active agent(s); 

(c) polyethylene glycol; and optionally 

(d) water 

at a temperature of from 50°C to 70°C; 

wherein when the salt (a) is a salt of a weak acid and a strong base, the 

deionizing agent is a hydrogen ion species, and when the salt (a) is the salt of a 

weak base and a strong acid, the deionizing agent is a hydroxide ion species. 

2. A softgel capsule obtainable by a method which comprises 

(I) producing a fill material by mixing 

(a) a salt of one or more acidic or basic pharmaceutically active agents; 

(b) a deionizing agent in an amount to cause partial deionization of the salt of 

from about 0.2 to 1.0 mole equivalents per mole of the pharmaceutically 

active agent(s); 

(c) polyethylene glycol; and optionally 

(d) water 

at a temperature of from 50°C to 70°C; and 

(II) encapsulating the mixture in a softgel capsule; 

wherein when the salt (a) is a salt of a weak acid and a strong base, the 

deionizing agent is a hydrogen ion species, and when the salt (a) is the salt of a 

weak base and a strong acid, the deionizing agent is a hydroxide ion species. 

3. The composition or capsule of claim 1 or 2 wherein the pharmaceutically active 

agent is selected from the group consisting of therapeutically active agents, diagnostic 

agents, and prophylactic agents. 

4. The composition or capsule of any one of the preceding claims wherein the 

composition or fill material of the softgel capsule has a pH of from about 2.5 to about 7.5. 
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5. The composition or capsule of any one of the preceding claims wherein 

polyethylene glycol is present in an amount from about 10% to about 80% by weight. 

5 6. The composition or capsule of any one of the preceding claims wherein the 

polyethylene glycol is one or more polyethylene glycols with a molecular weight between 

300 and 1500. 

7. The composition or the capsule of any one of the preceding claims wherein water 

10 is present in an amount from about 1% to about 18% by weight. 

8. The composition or capsule of any one of the preceding claims further comprising 

one or more excipients selected from the group consisting of plasticizers, crystallization 

inhibitors, wetting agents, bulk filling agents, solubilizers, bioavailability enhancers, 

15 solvents, pH-adjusting agents, dyes, preservatives, solvents, surfactants, and 

combinations thereof. 

9. The composition or capsule of claim 8 wherein the solubilizer is selected from the 

group consisting of glycerin, polyvinylpyrrolidone, propylene glycol and combinations 

20 thereof. 

10. The composition or capsule of claim 8 wherein the solubilizer is present in 

amount from about 1% to about 10% by weight. 

25 11. The composition or capsule of any one of the preceding claims wherein the salt 

(a) is naproxen sodium and the deionizing agent is a hydrogen ion species. 

12. The composition or capsule of any on eof the preceding claims wherein the 

hydrogen ion species is selected from hydrochloric acid, hydrobromic acid, hydroiodic 

30 acid, sulfuric acid, fumaric acid, maleic acid, tartaric acid, methane-, ethane-, and 

benzene sultanates, citric acid, malic acid, acetic acid, proprionic acid, pyruvic acid, 

butanoic acid, and lactic acid. 

13. A composition or capsule of any of claims 1 to 12 for use as a medicament. 

35 

14. A method of making the composition or capsule of any of claims 1 to 13 

comprising 
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5 

10 

15 

20 

(a) mixing the salt of one or more acidic or basic pharmaceutically active 

agents, the polyethylene glycol and the deionizing agent and optionally 

water at a temperature of from 50°C to 70°C; and 

(b) encapsulating the mixture in a softgel capsule. 

15. The use of 

(a) 

(b) 

a salt of one or more acidic or basic pharmaceutically active agents; 

a deionizing agent in an amount to cause partial deionization of the salt of 

from about 0.2 to 1.0 mole equivalents per mole of the pharmaceutically 

active agent(s); 

(c) polyethylene glycol; and optionally 

(d) water 

in the manufacture of a medicament for administration of the pharmaceutically 

active agent to a patient in need thereof; 

wherein when the salt (a) is a salt of a weak acid and a strong base, the 

deionizing agent is a hydrogen ion species, and when the salt (a) is the salt of a 

weak base and a strong acid, the deionizing agent is a hydroxide ion species. 

16. The use of claim 15 wherein the medicament is in the form of a softgel capsule. 
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THIRD AUXILIARY REQUEST 

CLAIMS 

5 1. A method of making a pharmaceutical composition comprising 

(a) mixing a salt of one or more acidic or basic pharmaceutically active 

agents, a polyethylene glycol and a deionizing agent and optionally water 

at a temperature of from 50°C to 70°C; 

wherein the deionizing agent is used in an amount to cause partial ionization of 

10 the salt of from about 0.2 to 1.0 mole equivalents per mole of the pharmaceutically active 

agent(s) and wherein when the salt (a) is a salt of a weak acid and a strong base, the 

deionizing agent is a hydrogen ion species, and when the salt (a) is a salt of a weak base 

and a strong acid, the deionizing agent is a hydroxide ions species. 

15 2. A method of making a softgel capsule comprising making a fill mixture by the 

method of claim 1 and 

(b) encapsulating the mixture in a softgel capsule. 

3. The method of claim 1 or 2 wherein the pharmaceutically active agent is selected 

20 from the group consisting of therapeutically active agents, diagnostic agents, and 

prophylactic agents. 

4. The method of any one of the preceding claims wherein the composition or fill 

material has a pH offrom about 2.5 to about 7.5. 

25 

5. The method of any one of the preceding claims wherein polyethylene glycol is 

present in an amount from about 10% to about 80% by weight. 

6. The method of any one of the preceding claims wherein the polyethylene glycol is 

30 one or more polyethylene glycols with a molecular weight between 300 and 1500. 

7. The method of any one of the preceding claims wherein water is present in an 

amount from about 1% to about 18% by weight. 

35 8. The method of any one of the preceding claims further comprising one or more 

excipients selected from the group consisting of plasticizers, crystallization inhibitors, 
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wetting agents, bulk filling agents, solubilizers, bioavailability enhancers, solvents, pH­

adjusting agents, dyes, preservatives, solvents, surfactants, and combinations thereof. 

9. The method of claim 8 wherein the solubilizer is selected from the group 

5 consisting of glycerin, polyvinylpyrrolidone, propylene glycol and combinations thereof. 

10. The method of claim 8 wherein the solubilizer is present in amount from about 1% 

to about 10% by weight. 

10 11. The method of any one of the preceding claims wherein the salt (a) is naproxen 

sodium and the deionizing agent is a hydrogen ion species. 

12. The method of any one of the preceding claims wherein the hydrogen ion species 

is selected from hydrochloric acid, hydrobromic acid, hydroiodic acid, sulfuric acid, 

15 fumaric acid, maleic acid, tartaric acid, methane-, ethane-, and benzene sultanates, citric 

acid, malic acid, acetic acid, proprionic acid, pyruvic acid, butanoic acid, and lactic acid. 

13. 

20 

A method of making a pharmaceutical composition or softgel capsule comprising 

(a) mixing the salt of one or more acidic or basic pharmaceutically active 

agents, the polyethylene glycol and the deionizing agent and optionally 

water at a temperature of from 50°C to 70°C; and 

(b) encapsulating the mixture in a softgel capsule. 
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FOURTH AUXILIARY REQUEST 

CLAIMS 

5 1. The use of 

10 

15 

(a) a salt of one or more acidic or basic pharmaceutically active agents; 

(b) a deionizing agent in an amount to cause partial deionization of the salt of 

from about 0.2 to 1.0 mole equivalents per mole of the pharmaceutically 

active agent(s); 

(c) polyethylene glycol; and optionally 

(d) water 

in the manufacture of a medicament for administration of the pharmaceutically 

active agent to a patient in need thereof; 

wherein when the salt (a) is a salt of a weak acid and a strong base, the 

deionizing agent is a hydrogen ion species, and when the salt (a) is the salt of a 

weak base and a strong acid, the deionizing agent is a hydroxide ion species. 

2. The use of claim 1 wherein the medicament is in the form of a softgel capsule. 

20 3. The use of claim 1 or 2 wherein the pharmaceutically active agent is selected 

from the group consisting of therapeutically active agents, diagnostic agents, and 

prophylactic agents. 

4. The use of any one of the preceding claims wherein the composition or fill 

25 material of the soft gel capsule has a pH of from about 2.5 to about 7.5. 

5. The use of any one of the preceding claims wherein polyethylene glycol is 

present in an amount from about 10% to about 80% by weight. 

30 6. The use of any one of the preceding claims wherein the polyethylene glycol is 

35 

one or more polyethylene glycols with a molecular weight between 300 and 1500. 

7. The use any one of the preceding claims wherein water is present in an amount 

from about 1% to about 18% by weight. 

8. The use of any one of the preceding claims further comprising one or more 

excipients selected from the group consisting of plasticizers, crystallization inhibitors, 
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wetting agents, bulk filling agents, solubilizers, bioavailability enhancers, solvents, pH­

adjusting agents, dyes, preservatives, solvents, surfactants, and combinations thereof_ 

9. The use of claim 8 wherein the solubilizer is selected from the group consisting of 

5 glycerin, polyvinylpyrrolidone, propylene glycol and combinations thereof_ 

10. The use of claim 8 wherein the solubilizer is present in amount from about 1% to 

about 10% by weight 

10 11. The use of any one of the preceding claims wherein the salt (a) is naproxen 

sodium and the deionizing agent is a hydrogen ion species. 

12. The use of any one of the preceding claims wherein the hydrogen ion species is 

selected from hydrochloric acid, hydrobromic acid, hydroiodic acid, sulfuric acid, fumaric 

15 acid, maleic acid, tartaric acid, methane-, ethane-, and benzene sulfonates, citric acid, 

malic acid, acetic acid, proprionic acid, pyruvic acid, butanoic acid, and lactic acid. 

13. 

20 

A method of making a pharmaceutical composition or softgel capsule comprising 

(a) mixing the salt of one or more acidic or basic pharmaceutically active 

agents, the polyethylene glycol and the deionizing agent and optionally 

water at a temperature of from 50°C to 70°C; and 

(b) encapsulating the mixture in a softgel capsule. 
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FIFTH AUXILIARY REQUEST 

CLAIMS 

5 1. A pharmaceutical composition comprising 

10 

(a) a salt of one or more acidic or basic pharmaceutically active agents; 

(b) a deionizing agent in an amount to cause partial deionization of the salt of 

from about 0.2 to 1.0 mole equivalents per mole of the pharmaceutically 

active agent(s); 

(c) 

(d) 

polyethylene glycol; and optionally 

water; 

wherein when the salt (a) is a salt of a weak acid and a strong base, the 

deionizing agent is a hydrogen ion species selected from hydrochloric acid, hydrobromic 

acid, hydroiodic acid, sulfuric acid, fumaric acid, maleic acid, tartaric acid, methane-, 

15 ethane-, and benzene sulfonates, citric acid, malic acid, acetic acid, proprionic acid, 

pyruvic acid, butanoic acid, and lactic acid, and when the salt (a) is the salt of a weak 

base and a strong acid, the deionizing agent is a hydroxide ion species. 

20 

25 

2. A softgel capsule comprising a fill material wherein the fill material comprises 

(a) 

(b) 

(c) 

(d) 

a salt of one or more acidic or basic pharmaceutically active agents; 

a deionizing agent in an amount to cause partial deionization of the salt of 

from about 0.2 to 1.0 mole equivalents per mole of the pharmaceutically 

active agent(s); 

polyethylene glycol; and optionally 

water 

wherein when the salt (a) is a salt of a weak acid and a strong base, the 

deionizing agent is a hydrogen ion species selected from hydrochloric acid, hydrobromic 

acid, hydroiodic acid, sulfuric acid, fumaric acid, maleic acid, tartaric acid, methane-, 

ethane-, and benzene sulfonates, citric acid, malic acid, acetic acid, proprionic acid, 

30 pyruvic acid, butanoic acid, and lactic acid, and when the salt (a) is the salt of a weak 

base and a strong acid, the deionizing agent is a hydroxide ion species. 

3. The composition or capsule of claim 1 or 2 wherein the pharmaceutically active 

agent is selected from the group consisting of therapeutically active agents, diagnostic 

35 agents, and prophylactic agents. 
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4. The composition or capsule of any one of the preceding claims wherein the 

composition or fill material has a pH of from about 2.5 to about 7.5. 

5. The composition or capsule of any one of the preceding claims wherein 

5 polyethylene glycol is present in an amount from about 10% to about 80% by weight. 

10 

6. The composition or capsule of any one of the preceding claims wherein the 

polyethylene glycol is one or more polyethylene glycols with a molecular weight between 

300 and 1500. 

7. The composition or the capsule any one of the preceding claims wherein water is 

present in an amount from about 1% to about 18% by weight. 

8. The composition or capsule of any one of the preceding claims comprising one or 

15 more excipients selected from the group consisting of plasticizers, crystallization 

inhibitors, wetting agents, bulk filling agents, solubilizers, bioavailability enhancers, 

solvents, pH-adjusting agents, dyes, preservatives, solvents, surfactants, and 

combinations thereof. 

20 9. The composition or capsule of claim 8 wherein the solubilizer is selected from the 

group consisting of glycerin, polyvinylpyrrolidone, propylene glycol and combinations 

thereof. 

10. The composition or capsule of claim 8 wherein the solubilizer is present in 

25 amount from about 1% to about 10% by weight. 

11. The composition or capsule of any one of the preceding claims wherein the salt 

(a) is naproxen sodium and the deionizing agent is a hydrogen ion species. 

30 12. A composition or capsule of any of claims 1 to 11 for use as a medicament. 

35 

13. A method of making the composition or capsule of any of claims 1 to 12 

comprising 

(a) mixing the salt of one or more acidic or basic pharmaceutically active 

agents, the polyethylene glycol and the deionizing agent and optionally 

water at a temperature of from 50°C to 70°C; and 

(b) encapsulating the mixture in a softgel capsule. 
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5 

10 

15 

20 

25 

30 

35 

14. The use of 

(a) 

(b) 

(c) 

(d) 

a salt of one or more acidic or basic pharmaceutically active agents; 

a deionizing agent in an amount to cause partial deionization of the salt of 

from about 0.2 to 1.0 mole equivalents per mole of the pharmaceutically 

active agent(s); 

polyethylene glycol; and optionally 

water 

in the manufacture of a medicament for administration of the pharmaceutically 

active agent to a patient in need thereof; 

wherein when the salt (a) is a salt of a weak acid and a strong base, the 

deionizing agent is a hydrogen ion species selected from hydrochloric acid, 

hydrobromic acid, hydroiodic acid, sulfuric acid, fumaric acid, maleic acid, tartaric 

acid, methane-, ethane-, and benzene sulfonates, citric acid, malic acid, acetic 

acid, proprionic acid, pyruvic acid, butanoic acid, and lactic acid, and when the 

salt (a) is the salt of a weak base and a strong acid, the deionizing agent is a 

hydroxide ion species. 

15. The use of claim 14 wherein the medicament is in the form of a softgel capsule. 

16. A pharmaceutical composition obtainable by a method which comprises 

(I) 

(a) 

(b) 

mixing 

a salt of one or more acidic or basic pharmaceutically active agents; 

a deionizing agent in an amount to cause partial deionization of the salt of 

from about 0.2 to 1.0 mole equivalents per mole of the pharmaceutically 

active agent(s); 

(c) polyethylene glycol; and optionally 

(d) water 

at a temperature of from 50°C to 70°C; 

wherein when the salt (a) is a salt of a weak acid and a strong base, the 

deionizing agent is a hydrogen ion species selected from hydrochloric acid, 

hydrobromic acid, hydroiodic acid, sulfuric acid, fumaric acid, maleic acid, tartaric 

acid, methane-, ethane-, and benzene sulfonates, citric acid, malic acid, acetic 

acid, proprionic acid, pyruvic acid, butanoic acid, and lactic acid, and when the 

salt (a) is the salt of a weak base and a strong acid, the deionizing agent is a 

hydroxide ion species. 
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5 

10 

15 

17. A softgel capsule obtainable by a method which comprises 

(I) producing a fill material by mixing 

(a) 

(b) 

(c) 

(d) 

(II) 

a salt of one or more acidic or basic pharmaceutically active agents; 

a deionizing agent in an amount to cause partial deionization of the salt of 

from about 0.2 to 1.0 mole equivalents per mole of the pharmaceutically 

active agent(s); 

polyethylene glycol; and optionally 

water 

at a temperature of from 50°C to 70°C; and 

encapsulating the mixture in a softgel capsule; 

wherein when the salt (a) is a salt of a weak acid and a strong base, the 

deionizing agent is a hydrogen ion species selected from hydrochloric acid, 

hydrobromic acid, hydroiodic acid, sulfuric acid, fumaric acid, maleic acid, tartaric 

acid, methane-, ethane-, and benzene sulfonates, citric acid, malic acid, acetic 

acid, proprionic acid, pyruvic acid, butanoic acid, and lactic acid, and when the 

salt (a) is the salt of a weak base and a strong acid, the deionizing agent is a 

hydroxide ion species. 
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• 

SIXTH AUXILIARY REQUEST 

CLAIMS 

5 1. A pharmaceutical composition comprising 

10 

(a) a salt of one or more acidic or basic pharmaceutically active agents; 

(b) a deionizing agent in an amount to cause partial deionization of the salt of 

from about 0.2 to 1.0 mole equivalents per mole of the pharmaceutically 

active agent(s); 

(c) polyethylene glycol; and optionally 

(d) water; 

wherein when the salt (a) is a salt of a weak acid and a strong base, the 

deionizing agent is a hydrogen ion species selected from hydrochloric acid, hydrobromic 

acid, hydroiodic acid, sulfuric acid, fumaric acid, maleic acid, tartaric acid, methane-, 

15 ethane-, and benzene sultanates, citric acid, malic acid, acetic acid, proprionic acid, 

pyruvic acid, butanoic acid, and lactic acid, and when the salt (a) is the salt of a weak 

base and a strong acid, the deionizing agent is a hydroxide ion species selected from 

sodium hydroxide, potassium hydroxide, ammonium hydroxide, calcium hydroxide, 

aluminum hydroxide and magnesium hydroxide. 

20 

25 

2. A softgel capsule comprising a fill material wherein the fill material comprises 

(a) 

(b) 

a salt of one or more acidic or basic pharmaceutically active agents; 

a deionizing agent in an amount to cause partial deionization of the salt of 

from about 0.2 to 1.0 mole equivalents per mole of the pharmaceutically 

active agent(s); 

(c) polyethylene glycol; and optionally 

(d) water 

wherein when the salt (a) is a salt of a weak acid and a strong base, the 

deionizing agent is a hydrogen ion species selected from hydrochloric acid, hydrobromic 

30 acid, hydroiodic acid, sulfuric acid, fumaric acid, maleic acid, tartaric acid, methane-, 

ethane-, and benzene sulfonates, citric acid, malic acid, acetic acid, proprionic acid, 

pyruvic acid, butanoic acid, and lactic acid, and when the salt (a) is the salt of a weak 

base and a strong acid, the deionizing agent is a hydroxide ion species selected from 

soldium hydroxide, potassium hydroxide, ammonium hydroxide, calcium hydroxide, 

35 aluminum hydroxide and magnesium hydroxide. 
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3. The composition or capsule of claim 1 or 2 wherein the pharmaceutically active 

agent is selected from the group consisting of therapeutically active agents, diagnostic 

agents, and prophylactic agents. 

5 4. The composition or capsule of any one of the preceding claims wherein the 

composition or fill material has a pH of from about 2.5 to about 7.5. 

10 

5. The composition or capsule of any one of the preceding claims wherein 

polyethylene glycol is present in an amount from about 10% to about 80% by weight. 

6. The composition or capsule of any one of the preceding claims wherein the 

polyethylene glycol is one or more polyethylene glycols with a molecular weight between 

300 and 1500. 

15 7. The composition of any one of the preceding claims wherein water is present in 

an amount from about 1% to about 18% by weight. 

8. The composition or capsule of any one of the preceding claims further comprising 

one or more excipients selected from the group consisting of plasticizers, crystallization 

20 inhibitors, wetting agents, bulk filling agents, solubilizers, bioavailability enhancers, 

solvents, pH-adjusting agents, dyes, preservatives, solvents, surfactants, and 

combinations thereof. 

9. The composition or capsule of claim 8 wherein the solubilizer is selected from the 

25 group consisting of glycerin, polyvinylpyrrolidone, propylene glycol and combinations 

thereof. 

10. The composition or capsule of claim 8 wherein the solubilizer is present in 

amount from about 1% to about 10% by weight. 

30 

11. The composition or capsule of any one of the preceding claims wherein the salt 

(a) is naproxen sodium and the deionizing agent is a hydrogen ion species. 

12. A composition or capsule of any of claims 1 to 11 for use as a medicament. 

35 

13. A method of making the composition or capsule of any of claims 1 to 12 

comprising 
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5 

10 

15 

(a) mixing the salt of one or more acidic or basic pharmaceutically active 

agents, the polyethylene glycol and the deionizing agent and optionally 

water at a temperature of from 50°C to 70°C; and 

(b) encapsulating the mixture in a softgel capsule. 

14. The use of 

(a) 

(b) 

a salt of one or more acidic or basic pharmaceutically active agents; 

a deionizing agent in an amount to cause partial deionization of the salt of 

from about 0.2 to 1.0 mole equivalents per mole of the pharmaceutically 

active agent(s); 

(c) polyethylene glycol; and optionally 

(d) water 

in the manufacture of a medicament for administration of the pharmaceutically 

active agent to a patient in need thereof; 

wherein when the salt (a) is a salt of a weak acid and a strong base, the 

deionizing agent is a hydrogen ion species selected from hydrochloric acid, hydrobromic 

acid, hydroiodic acid, sulfuric acid, fumaric acid, maleic acid, tartaric acid, methane-, 

ethane-, and benzene sulfonates, citric acid, malic acid, acetic acid, proprionic acid, 

pyruvic acid, butanoic acid, and lactic acid, and when the salt (a) is the salt of a weak 

20 base and a strong acid, the deionizing agent is a hydroxide ion species selected from 

25 

30 

35 

sodium hydroxide, potassium hydroxide, ammonium hydroxide, calcium hydroxide, 

aluminum hydroxide and magnesium hydroxide. 

15. The use of claim 14 wherein the medicament is in the form of a softgel capsule. 

16. A pharmaceutical composition obtainable by a method which comprises 

(I) 

(a) 

(b) 

(c) 

(d) 

mixing 

a salt of one or more acidic or basic pharmaceutically active agents; 

a deionizing agent in an amount to cause partial deionization of the salt of 

from about 0.2 to 1.0 mole equivalents per mole of the pharmaceutically 

active agent(s); 

polyethylene glycol; and optionally 

water 

at a temperature of from 50°C to 70°C; 

wherein when the salt (a) is a salt of a weak acid and a strong base, the 

deionizing agent is a hydrogen ion species selected from hydrochloric acid, hydrobromic 

acid, hydroiodic acid, sulfuric acid, fumaric acid, maleic acid, tartaric acid, methane-, 

18 
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ethane-, and benzene sulfonates, citric acid, malic acid, acetic acid, proprionic acid, 

pyruvic acid, butanoic acid, and lactic acid, and when the salt (a) is the salt of a weak 

base and a strong acid, the deionizing agent is a hydroxide ion species selected from 

sodium hydroxide, potassium hydroxide, ammonium hydroxide, calcium hydroxide, 

5 aluminum hydroxide and magnesium hydroxide. 

10 

15 

17. A softgel capsule obtainable by a method which comprises 

(I) producing a fill material by mixing 

(a) 

(b) 

(c) 

(d) 

(II) 

a salt of one or more acidic or basic pharmaceutically active agents; 

a deionizing agent in an amount to cause partial de ionization of the salt of 

from about 0.2 to 1.0 mole equivalents per mole of the pharmaceutically 

active agent(s); 

polyethylene glycol: and optionally 

water 

at a temperature of from 50°C to 70°C; and 

encapsulating the mixture in a softgel capsule; 

wherein when the salt (a) is a salt of a weak acid and a strong base, the 

deionizing agent is a hydrogen ion species selected from hydrochloric acid, hydrobromic 

acid, hydroiodic acid, sulfuric acid, fumaric acid, maleic acid, tartaric acid, methane-, 

20 ethane-, and benzene sulfonates, citric acid, malic acid, acetic acid, proprionic acid, 

pyruvic acid, butanoic acid, and lactic acid, and when the salt (a) is the salt of a weak 

base and a strong acid, the deionizing agent is a hydroxide ion species selected from 

sodium hydroxide, potassium hydroxide, ammonium hydroxide, calcium hydroxide, 

aluminum hydroxide and magnesium hydroxide. 

25 
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SEVENTH AUXILIARY REQUEST 

CLAIMS 

5 1. A pharmaceutical composition comprising 

10 

15 

20 

2. 

(a) naproxen sodium; 

(b) a deionizing agent in an amount to cause partial deionization of the salt of 

from about 0.2 to 1.0 mole equivalents per mole of the naproxen sodium; 

(c) 

(d) 

polyethylene glycol; and optionally 

water. 

A softgel capsule comprising a fill material wherein the fill material comprises 

(a) naproxen sodium; 

(b) a deionizing agent sele:cted from hydrochloric acid, hydrobromic acid, 

hydroiodic acid, sulfuric acid, fumaric acid, maleic acid, tartaric acid, 

methane-, ethane-, and benzene sulfonates, citric acid, malic acid, acetic 

acid, proprionic acid, pyruvic acid, butanoic acid, and lactic acid in an 

amount to cause partial deionization of the salt of from about 0.2 to 1.0 

mole equivalents per mole of the naproxen sodium; 

(c) 

(d) 

polyethylene glycol; and optionally 

water. 

3. The composition or capsule of claim 1 or 2 wherein the deionizing agent is 

selected from hydrochloric acid, hydrobromic acid, hydroiodic acid, sulfuric acid, fumaric 

25 acid, maleic acid, tartaric acid, methane-, ethane-, and benzene sulfonates, citric acid, 

malic acid, acetic acid, proprionic acid, ·pyruvic acid, butanoic acid, and lactic acid. 

4. The composition or capsule of any one of the preceding claims wherein the 

composition or fill material has a pH of from about 2.5 to about 7.5. 

30 

5. The composition or capsule of any one of the preceding claims wherein 

polyethylene glycol is present in an amount from about 10% to about 80% by weight. 

6. The composition or capsule of any one of the preceding claims wherein the 

35 polyethylene glycol is one or more polyethylene glycols with a molecular weight between 

300 and 1500. 

16 
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7. The composition or the capsule of any one of the preceding claims wherein water 

is present in an amount from about 1% to about 18% by weight. 

8. The composition or capsule of any one of the preceding claims further comprising 

5 one or more excipients selected from the group consisting of plasticizers, crystallization 

inhibitors, wetting agents, bulk filling agents, solubilizers, bioavailability enhancers, 

solvents, pH-adjusting agents, dyes, preservatives, solvents, surfactants, and 

combinations thereof. 

10 9. The composition or capsule of claim 8 wherein the solubilizer is selected from the 

group consisting of glycerin, polyvinylpyrrolidone, propylene glycol and combinations 

thereof. 

10. The composition or capsule of claim 8 wherein the solubilizer is present in 

15 amount from about 1% to about 10% by weight. 

11. A composition or capsule of any of claims 1 to 10 for use as a medicament. 

12. A method of making the composition or capsule of any of claims 1 to 11 

20 comprising 

25 13. 

30 

35 

(a) mixing the naproxen sodium, the polyethylene glycol and the deionizing 

agent and optionally water at a temperature of from 50°C to 70°C; and 

(b) encapsulating the mixture in a softgel capsule. 

The use of 

(a) naproxen sodium; 

(b) a deionizing agent selected from hydrochloric acid, hydrobromic acid, 

hydroiodic acid, sulfuric acid, fumaric acid, maleic acid, tartaric acid, 

methane-, ethane-, and benzene sulfonates, citric acid, malic acid, acetic 

acid, proprionic acid, pyruvic acid, butanoic acid, and lactic acid in an 

amount to cause partial deionization of the salt of from about 0.2 to 1.0 

mole equivalents per mole of the pharmaceutically active agent(s); 

(c) polyethylene glycol: and optionally 

(d) water 

in the manufacture of a medicament for administration of naproxen sodium to a 

patient in need thereof. 

17 
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5 

10 

15 

20 

25 

14. The use of claim 13 wherein the medicament is in the form of a softgel capsule. 

15. A pharmaceutical composition obtainable by a method which comprises 

(I) mixing 

(a) 

(b) 

(c) 

(d) 

naproxen sodium; 

a deionizing agent selected from hydrochloric acid, hydrobromic acid, 

hydroiodic acid, sulfuric acid, fumaric acid, maleic acid, tartaric acid, 

methane-, ethane-, and benzene sultanates, citric acid, malic acid, acetic 

acid, proprionic acid, pyruvic acid, butanoic acid, and lactic acid in an 

amount to cause partial deionization of the salt of from about 0.2 to 1.0 

mole equivalents per mole of the naproxen sodium; 

polyethylene glycol; and optionally 

water 

at a temperature of from 50°C to 70°C. 

16. A softgel capsule obtainable by a method which comprises 

(I) producing a fill material by mixing 

(a) 

(b) 

(c) 

(d) 

naproxen sodium; 

a deionizing agent selected from hydrochloric acid, hydrobromic acid, 

hydroiodic acid, sulfuric acid, fumaric acid, maleic acid, tartaric acid, 

methane-, ethane-, and benzene sultanates, citric acid, malic acid, acetic 

acid, proprionic acid, pyruvic acid, butanoic acid, and lactic acid in an 

amount to cause partial deionization of the salt of from about 0.2 to 1.0 

mole equivalents per mole of the pharmaceutically active agent(s); 

polyethylene glycol; and optionally 

water 

at a temperature of from 50°C to 70°C; and 

(II) encapsulating the mixture in a softgel capsules. 

18 
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Maintenance I Change of date I Cancellation of oral proceedings 
arranged for: 

day 07.10.11 at 09.00 hrs 

I. To the Examining I Opposition division 

1. D The proprietor has requested the revocation (or the like) of his patent 
(date: ............................ ). 

2. ~ The party I witness ............................... has indicated (date: .... 04.08..2Q.ll ... ) 
that he I she 

D requests the date I time of oral proceedings to be changed. 

D withdraws the request for oral proceedings. 

D will not be attending. 

D wishes to be heard by a national court. 

~ has filed amendments Qn examination proceedings). 

D has requested that the oral proceedings be held as a videoconference 
Qn examination proceedings). 

3. D Two months before the oral proceedings the application is deemed to be withdrawn On 
examination proceedings). The oral proceedings have to be cancelled. 
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II. To the Formalities Officer 

1~ The date I time fixed for oral proceedings is maintained. 

D Of necessary) The reasons are indicated on enclosed EPO Form 2906/29060, 
which is to be dispatched to the party with EPO Form 2008A/2310A. 

2. D At the instigation of the division the oral proceedings cannot take place on the arranged date for 
the reasons indicated on enclosed EPO Form 2906, which is to be dispatched to the party with 
EPO Form 2008A/231 OA. 

Date Director (see Internal Instructions IE-III, 1.2) 

3. D The summons to attend oral proceedings on 07.10.11 should be cancelled. 

3.1 D The proceedings will be continued in writing. 

3.2 D A new date will be set later. 

3.3 D A new date/time is set as follows: 

date ............................ at ............................ hrs. 
Parties' written submissions and amendments in preparation for the oral proceedings, if 
any, should be made not later than 

.......... month(s) before the date of the oral proceedings. 

4. D The request for the oral proceedings to be held as a videoconference 

4.1 D is allowed. 

4.2 D is rejected for the reasons indicated on enclosed EPO Form 2906, which is to be 
dispatched to the party with EPO Form 2008A. 

5. D The application is deemed to be withdrawn. The oral proceedings are cancelled. 

Legal member 

Ill. Action taken by the formalities officer 

D EPO Form 2008A/231 OA has been dispatched, if applicable (see point II above) together with EPO 
Form 2906/29060. 

D A new summons has been dispatched. 

D ······································································································· 

Date Formalities Officer 
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Communication: D The summons to attend oral proceedings on 07.10.11 
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D A new date will be set later. 
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European Patent Office 
Directorate General2 
Erhardtstrall.e 27 
D-80298 Munchen 
GERMANY 

16 September 2011 

Dear Sirs 

URGENT 

PLEASE PASS DIRECTLY TO THE EXAMINER MR BUTTNER 
ORAL PROCEEDINGS IMMINENT 

Sent by fax 

European Patent Application No. 06737018.9-2123 
BANNER PHARMACAPS, INC. 

Our ref: PABCXIP38814EP 

We refer to the written submissions filed on 4 August 2011 and are now providing supplemental 
written submissions, which include experimental data and seek to address the issues discussed 
during a telephone conversation between the examiner, Mr Buttner and the representative, Dr 
Crowhurst on 5 September 2011. 

The Requests 

We endose a new main request and six auxiliary requests to replace the requests filed on 4 
August 2011. The applicant reserves the right to file further auxiliary requests, should this be 
necessary. In particular, the app!icant reserves the right to make combinations of the claims 
now presented, including combining claims from within the same request and combining claims 
from different requests or to delete claims. 

The Main Request 

The Amendments to the Claims 

The new main request is based on the main request filed on 4 August 2011, except that the 
definition of the salt of the phamnaceutically active agent has been amended and consequential 
amendments have been made to the wording of the claims. 
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at~ LJK~i•tm·d pa~nl and(or tndo m"l< tllorn.,.. •nd ""' s•b)e<t :o !PRofs code of cooduct (.II WII'W.Iproa.crg.u~j. 
All IMituc~on• ore acceptO<I .,bjt<t w our cu"'"' IOlms orugo£ement. 
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Park View House 
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Nottingham NG1 ,oo 
United Kingdom 
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It is now an essential feature ofthe claimed compos~ion that component (a) is a salt of an acidic 
pharmaceutically active agent and that the deionizing agent is a hydrogen ion species. 

Article 54(1) and (2) EPC- Novelty 

us 5,360,615 (01) 

As discussed in our letter of 4 August 2011, the examiner raised an objection of lack of novelty 
in view of the disclosure in 01 of a composition comprising a salt of an amphotenc active agent, 
diclofenac sodium. 

The amendments made to the claims make it clear that compositions comprising diclofenac 
sodium are outside the scope of the invention as now claimed. 

Oiclofenac contains both an acidic functional group and a basic functional group and is therefore 
an amphoteric molecule. In the application as originally filed a very clear distinction is made 
between acidic active agents, basic active agents and ar:1photeric active agents. See, for 
example, page 3, lines 18-21, where each of these types of active agent are referred to 
individually. It would be entirely clear to the skilled person reading the application as a whole in 
the light of their general knowledge that amphoteric active agents such as diclofenac are not 
acidic active agents and that the language now used in claim 1 excludes the use of salts of 
amphoteric active agents such as diclofenac. 

The claimed compositions are therefore novel over the disclosure of 01. 

Additionally, the examiner is also asked to consider the comments on page 4 of our letter of 4 
August 2011, in which the problems caused by the intramolecular cyclisation of diclofenac to 
form a pharmaceutically inactive indole derivative in the presence of an acid such as 
hydrochloric acid were discussed. Mixing diclofenac sodium and an acid such a hydrochloric 
acid does not result in the formation of a pharmaceutica: composition as it inactivates the 
diclofenac. 

US 20011007668 (D3) 

The comments set out in our letter of 4 August 2011 also apply to the claims of the main request 
as now amen:led. 

Article 56 EPC -Inventive Step 

The following comments supplement the comments in our letter of 4 August 2011. 
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The examiner has characterised the problem addressed by the invention as reducing the 
formation of PEG esters. 

During the telephone conversation on 5 September he noted that this problem does not occur 
with basic pharmaceutically active agents and that therefore this problem could not be solved if 
the pharmaceutically active agent in the claimed composition is basic. This objection has been 
addressed by the amendments made to the claims. It is now essential that the claimed 
composition contains a salt of an acidic pharmaceutically active agent. 

Reducing the formation of PEG-esters, as achieved by the present invention, improves the 
stability of the pharmaceutical composition. The examiner asked that we provide evidence that 
this effect is indeed achieved by the present invention. · 

It seems that the examiner may be of the view that the teaching of D2 (W095131979) suggests 
that the present invention would not solve the problem. The examiner is kindly asked to 
reconsider the combined teaching of D1 and D2 in the light of the following comments. 

D2 was published after 01 and provides a detailed discussion of the problems associated with 
the compositions described in 01. Specifically, on pages 3 and 4, 02 discusses the fact that a 
composition as described in D1, which comprises ketoprofen and potassium hydroxide with a 
mole ratio of potassium hydroxide to ketoprofen of 0.4 to 1.0 and PEG was unstable due to the 
undesirable formation of PEG esters (see particularly page 4, lines 1 to 6). The formation of 
PEG esters inactivates the active compound and thus results in the need to use a larger amount 
of the active agent to provide a desired therapeutic effect. 

At page 4, l'nes 7 to 17 D2 discusses a potential solution to this problem, attempting to 
completely ionize the drug (ketoprofen) by using a molar ratio of potassium hydroxide to 
ketoprofen of from 1.1 to 1. However, this potential solution caused its own stability issues, for 
example as a result of the high pH caused by the excess of potassium hydroxide. 

The present inventors have developed an alternative solution, which surprisingly effectively 
addresses the problem of PEG ester formation. The compositions of the invention do not suffer 
from problems associated with PEG ester formation. 

We enclose, as Annex A, a summary of some experiments conducted by the applicant company 
which show that even on long term storage the compositions of the invention do not degrade by 
the formation of PEG esters. 

As described in Annex A, the applicant made soft gel capsules comprising naproxen sodium, 
lactic acid (the deionising agent), and PEG 600 using a method as described in the Examples of 
the present application. The amount of PEG esters in the initial capsules was measured as a 
percentage of the active agent (naproxen) and none were detected. The capsules were then 
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subjecte:J to a variety of storage conditions and the amount of PEG esters in the capsules (again 
as a percentage of the amount of active agent) was measured at three monthly intervals. 

Th" capsules were considered not to suffer problems associated with PEG ester formation if no 
more than 1% of the drug had formed PEG esters. As can be seen from the results in Annex A, 
under all ofthe storage conditions tested, all ofihe capsules of the invention contained less than 
1% PEG esters even after storage for 12 months. Extrapolating these results, it is predicted that 
even after stocage for 3 years, the capsules of the invention would contain Jess than 1 % PEG 
esters. 

This low level of PEG ester formation is very surprising and is advantageous. In particular, the 
compositions of the invention do not suffer from a reduction in potency as a result of inactivation 
of the drug caused by PEG ester formation. Since the composition is very stable, one does not 
have to increase the dose of drug in the capsule to account for drug degradation. As a result, 
Jess drug is needed and Jess drug is ingested by the patient. 

It could not have been predicted from any of the ci:ed prior art that, even after prolonged 
storage, compositions of the invention would contain such low levels of PEG esters. These 
results show very clearly that the compositions of the invention do unexpectedly solve the 
problem of reducing the formation of PEG ester in pharmaceutical compositions comprising PEG 
and an acidic drug. 

The claimed invention is therefore 'nventive over the cited prior art. 

Auxiliary Requests 

First Auxiliary Request 

This request Is based on th" first auxiliary request field 011 4 August 2011, except that the 
definition of the salt of the pharmaceutically active agent has been amended and consequential 
amendments have been made to the wording of the cla'ms. 

It is now an essential feature of the claimed composition that component (a) is a salt of an acidic 
pharmaceutically active agent and that the deionizing agent is a hydrogen ion species. 

The subject matter of this request is patentable for the reasons set out above and in our Jetter of 
4 August 2011. 
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This reouest is based on the seoond auxiliary request field on 4 August 2011, except that the 
definition of the salt of the pharmaceutically active agent has been amended and consequential 
amendments have been made to the wording of the claims. 

It is now an essential feature of the claimed composition that component (a) is a salt of an acidic 
pharmaceutically active agent and that the deionizing agent is a hydrogen ion species. 

The subject matter of this request is patentable for the reasons set out above and in our letter of 
4 August.2011. 

Third Auxiliary Request 

This request is based on the third auxiliary request field on 4 August 2011, except that the 
definition of the salt of the pharmaceutically active agent has been amended and consequential 
amendments have been made to the wording of the claims. 

It is now an essential feature of the claimed composition that component (a) is a salt of an acidic 
· pharmaceutically active agent and that the deionizing agent is a hydrogen ion speoies. 

The subject matter of this request is patentable for the reasons set out above and in our letter of 
4 August 2011. 

Fourth Auxiliary Request 

This request is based on the fourth auxiliary request field on 4 August 2011, except that the 
definition of the salt of the pharmaceutically active agent has been amended and consequential 
amendments have been made to the wording of the claims. 

It is now an essential feature of the claimed composition that component (a} is a salt of an acidic 
pharmaceutically active agent and that the deionizing agent is a hydrogen ion species. 

The subject matter of this request is patentable for the reasons set out above and in our letter of 
4 August 2011. 

Fifth Auxiliary Request 

This request is based on the fifth auxiliary request field on 4 August 2011, except that the 
definition of the salt of the pharmaceutically active agent has been amended and consequential 
amendments have been made to the wording of the claims. 
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It is now an essential feature ofthe claimed composition that component (a) is a.salt of an acidic 
pharmaceutically active agent and that the deionizing agent is a hydrogen ion species. 

The subject matter of this request is patentable for the reasons set out above and in our letter of 
4 August 2011. 

Sixth Auxiliary Request 

This request is identical to the seventh auxiliary request filed on 4 August 2011. The subject 
matter of this request is patentable for the reasons set out above and in our letter of 4 August 
2011. 
The Description 

It is appreciated that it will be necessary to amend the description for conformity with the 
amended claims. It is proposed that this is done one agreement has been reached as to the 
wording of the claims. 

Telephone Discussion 

The wrher proposes to telephone the examiner on 23 September 2011 to discuss any remaining 
issues the examiner may have with the aim of avoiding the need to hold oral proceedings. 

Yours faithfully 

Charlotte Crowhurst PhD 
For and on behalf of Potter Clarkson LLP 

Enc: Main Request 
Auxiliary Requests 1 to 6 
AnnexA 
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MAIN REQUEST 

CLAIMS 

5 1. A pharmaceutical composition comprising 

10 

15 

20 

2. 

(a) a salt of an acidic pharmaceutically active agent; 

(b) a deionizing agent which is a hydrogen ion species in an amount to cause 

partial deionization of the salt of from about 0.2 to 1.0 mole equivalents 

per mole of the pharmaceutically active agent; 

(c) 

(d) 

polyethylene glycol; and optionally 

water. 

A softgel capsule comprising a fill material wherein the fill material comprises 

(a) a salt of an acidic pharmaceutically active agent; 

(I:) a deionizing agent which is a hydrogen ion species in an amount to cause 

partial deionization of the salt of from about 0.2 to 1.0 mole equivalents 

per mole of the pharmaceutically active agent; 

(c) polyethylene glycol; and optionally 

(d) water. 

3. The composttion or capsule of claim 1 or 2 wherein the pharmaceutically active 

agent is selected from the group consisting of berapeutically active agents, diagnostic 

agents, and prophylactic ag<nts. 

25 4. The composition or capsule of any one of the preceding claims wherein the 

30 

composition or fill material has a pH of from about 2.5 to about 7.5. 

5. The composition or capsule of any one of the preceding claims wherein 

polyethylene glycol is present in an amount from about 10% to about 80% by weight. 

6. The composition or capsule of any one of the preceding claims wherein the 

polyethylene glycol is one or more polyethylene glycols with a molecular weight between 

300 and 1500. 

35 7. The composition or the capsule of any one of the preceding claims wherein water 

is present in an amount from about 1% to about 18% by weight. 

16 
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8. The composition or capsule of any one of the preceding claims further comprising 

one or more excipients selected from the group consisting of plasticizers, crystallization 

inhibitors, wetting agents, bulk filling agents, solubilizers, bioavailability enhancers, 

solvents, pH-adjusting agents, dyes, preservatives, solvents, surfactants, and 

5 combinations thereof. 

10 

9. The composition or capsule of claim 8 wherein the solubilizer is selected from the 

group consisting of glycerin, polyvinylpyrrolidone, propylene glycol and combinations 

thereof. 

10. The composition or capsule of claim 8 wherein the solubilizer is present in 

amount from about 1% to about 1 0% by weight. 

11. The composition or capsule of any one of the preceding claims wherein the salt 

15 (a) is naproxen sodium. 

12. The composition or capsule of any one of the preceding claims wherein the 

hydrogen ion species is selected from hydrochloric acid, hydrobromic acid, hydroiodic 

acid, sulfuric acid, fumaric acid, maleic acid, tartaric acid, methane-, ethane-, and 

20 benzene sulfonates, citric acid, malic acid, acetic acid, proprionic acid, pyruvic acid, 

butanoic acid, and lactic acid. 

13. A composition or capsule of any of claims 1 to 1? for use as a merlir.ament. 

25 14. A method of making the composition or capsule of any of claims 1 to 13 

30 

35 

comprising 

(a) mixing the salt of an acidic pharmaceutically active agent, the 

polyethylene glycol and the deionizing agent and optionally water at a 

temperature of from 50°C to 70°C; and 

(b) encapsulating the mixture in a softgel capsule. 

15. The use of 

(a) 

(b) 

a salt of an acidic pharmaceutically active agent; 

a deionizing agent which is a hydrogen ion species in an amount to cause 

partial deionization of the salt of from about 0.2 to 1.0 male equivalents 

per mole of the pharmaceutically active agent; 

(c) polyethylene glycol; and optionally 

17 
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(d) water 

in the manufacture of a medicament for administration of the pharmaceutically 

active agent to a patient in need thereof. 

The use of claim 15 wherein the medicam•nt is in the form of a softgel capsule. 

17. A pharmaceutical composition obtainable by a method which comprises 

10 

15 

20 

25 

(I) mixing 

(a) 

(b) 

(c) 

(d) 

a salt of an acidic pharmaceutically active agent; 

a deionizing agent which is a hydrogen ion species in an amount to cause 

partial deionization of the salt of from about 0.2 to 1.0 mole equivalents 

per mole of the pharmaceutically active agent(s); 

polyethylene glycol; and optionally 

water 

at a temperature of from 50"C to 70"C. 

18. A softgel capsule obtainable by a method which comprises 

(I) producing a fill material by mixing 

(a) 

(b) 

(c) 

(d) 

(II) 

a salt of an acidic pharmaceutically active agent; 

a deionizing agent which is a hydrogen ion species in an amount to cause 

partial deionization of the salt of from about 0.2 to 1.0 mole equivalents 

per mole of the pharmaceutically active agent; 

polyethylene glycol; and optionally 

water 

at a temperature of from 50°C to 7D"C; and 

encapsulating the mixture in a softgel capsules. 

18 
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FIRST AUXILIARY REQUEST 

CLAIMS 

5 1. A softgel capsule comprising a fill material wherein the fill material comprises 

10 

(a) a salt of an acidic pharmaceutically active agent; 

(b) a deionizing agent which is a hydrogen ion species in an amount to cause 

partial deionization of the salt of from about 0.2 to 1.0 mole equivalents 

per mole of the pharmaceutically active agent; 

(c) 

(d) 

polyethylene g,ycol; and optionally 

water. 

2. The capsule of claim 1 wherein the pharmaceutically active agent is selected 

from the group consisting of therapeutically active agents, diagnostic agents, and 

15 prophylactic agents. 

3. The capsule of claim 1 or 2 wherein the fill material has a pH of from about 2.5 to 

about 7.5. 

20 4_ The capsule of any cne of the preceding claims wherein polyethylene glycol is 

present in an amount from about 10% to about 80% by weight. 

5. The capsule of any one of the preceding claims wherein the polyethylene glycol is 

one or more polyethylene glycols with a molecular weight between 300 and 1500. 

25 

6. The capsule of any one of the preceding claims wherein water is present in an 

amount from about 1% to about 18% by weight. 

7. T1e capsule of any one of the preceding claims further comprising one or more 

30 excipients selected from the group consisting of plasticizers, crystallization inhibitors, 

wetting agents, bulk filling agents, solubilizers, bioavailability enhancers, solvents, pH­

adjusting agents, dyes, preservatives, solvents, surfactants, and combinations thereof. 

35 

16 
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8. The capsule of claim 7 wherein the solubilizer is selected from the group 

consisting of glycerin, polyvinylpyrrolidone, propylene glycol and combinations thereof. 

9. The capsule of claim 7 wherein the solubilizer is present in amount from about 

5 1% to about 10% by weight. 

10. The capsule of any one of the preceding claims wherein the salt (a) is naproxen 

sodium. 

10 11. The capsula of any one of the preceding claims wherein the hydrogen ion species 

is selected from hydrochloric acid, hydrobromic acid, hydroiodic acid, sulfuric acid, 

fumaric acid, maleic acid, tartaric acid, methane-, ethane-, and benzene sulfonates, citric 

acid, malic acid, acetic acid, proprionic acid, pyruvic acid, butanoic acid, and lactic acid. 

15 12. A capsule of any of claims 1 to 1 2 for use as a medicament. 

20 

25 

13. A method of making the capsule of any of claims 1 to 12 comprising 

(a) 

(b) 

mixing the salt of an acidic pharmaceutically active agent, the 

polyethylene glycol and the deionizing agent and optionally water at a 

temperature of from 5D'C to 7D'C: and 

encapsulating the mixture in a softgel capsule. 

14. The use of 

(a) 

(b) 

a salt of an acidic pharmaceutically active agent: 

a deionizing agent which is a hydrogen ion species in an amount to cause 

partial deionization of the salt of from about 0.2 to 1.0 mole equivalents 

per mole of the pharmaceutically a8tive agent(s); 

(c) polyethylene glycol; and optionally 

(d) water 

30 in the manufacture of a medicament in the form of a softgel capsule for 

administration of the pharmaceutically active agent to a patient in need thereof. 

35 

17 
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15. A softgel capsule obtainable by a method which comprises 

5 

10 

(I) 

(a) 

(b) 

producing a fill material by mixing 

a salt of an acidic pharmaceutically active agent; 

a deionizing agent in an amount to cause partial deionization of the salt of 

from about 0.2 to 1.0 mole equivalents per mole of the pharmaceutically 

active agent; 

(c) polyethylene glycol; and optionally 

(d) water 

(II) 

at a temperature of from so•c to 7D"C; and 

encapsulating the mixture in a softgel capsule. 

18 
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SECOND AUXILIARY REQUEST 

CLAIMS 

5 1. A pharmaceutical composition obtainable by a method which comprises 

10 

(I) mixing 

(a) a salt of an acidic pharmaceutically active agent; 

(b) a deionizing agent which is a hydrogen ion species in an amount to cause 

partial deionization of the salt of from about 0.2 to 1.0 mole equivalents 

per mole of the pharmaceutically active agent; 

(c) 

(d) 

polyethylene glycol; and optionally 

water 

at a temperature of from 50"G to 70"C. 

15 2. A softgel capsule obtainable by a method which comprises 

20 

25 

(I) 

(a) 

(b) 

producing a fill material by mixing 

a salt of an acidic pharmaceutically active agent; 

a deionizing agent which is a hydrogen ion species in an amount to cause 

partial deionization of the salt of from about 0.2 to 1.0 mole equivalents 

per mole of the pharmaceutically active agent; 

(c) polyethylene glycol; and optionally 

(d) water 

at ~ temperature of from SO"C to 70"C; and 

(ll)encapsulating the mixture in a softgel capsule. 

3. The composition or capsule of claim 1 or 2 wherein the pharmaceutically active 

agent is selected from the group consisting of therapeutically active agents, diagnostic 

agents, and prophylactic agents. 

30 4. The composition or capsule of any one of the preceding claims wherein the 

composition or fill material of the softgel capsule has a pH of from about 2.5 to about 7.5. 

5. The composition or capsule of any one of the preceding claims wherein 

polyethylene glycol is present in an amount from about 10% to about 80% by weight. 

35 

16 
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6. The composition or capsule of any one of the preceding claims wherein the 

polyethylene glycol is one or more polyethylene glycols with a molecular weight between 

300 and 1500. 

5 7. The composition or the capsule of any one of the preceding claims wherein water 

is present in an amount from about 1% to about 18% by weight. 

8. The composition or capsule of any one of the preceding claims further comprising 

one or more excipients selected from the group consisting of plasticizers, crystallization 

10 inhibitors, wetting agents, bulk filling agents, solubilizers, bioavailability enhancers, 

solvents, pH-adjusting agents, dyes, preservatives, solvents, surfactants, and 

combinations thereof. 

9. The composition or capsule of claim 8 wherein the solubilizer is selected from the 

15 group consisting of glycerin, polyvinylpyrrolidone, propylene glycol and combinations 

thereof. 

10. The composition or capsule of claim 8 wherein the solubilizer is present in 

amount from about 1% to about 10% by weight. 

20 

11. The composition or capsule of any one of the preceding claims wherein the salt 

(a) is naproxen sodium. 

12. The composition or capsule of any one of the preceding claims wherein the 

zs hydrogen ion species is selected from hydrochloric acid, hydrobromic acid, hydroiodic 

acid, sulfuric acid, fumaric acid, maleic acid, tartaric acid, methane-, ethane-, and 

benzene sulfonates, citric acid, malic acid, acetic acid, proprionic acid, pyruvic acid, 

butanoic acid, and lactic acid. 

30 13. A composition or capsule of any of claims 1 to ~ 2 for use as a medicament. 

14. A method of making the composition or capsule of any of claims 1 to 13 

comprising 

(a) mixing the salt of an acidic pharmaceutically active agent, the 

35 polyethylene glycol and the deionizing agent and optionally water at a 

temperature of from 50'C to 70'C; and 

(b) encapsulating the mixture in a softgel capsule. 

17 
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15. The use of 

5 

10 

16. 

(a) 

(b) 

(c) 

(d) 

a salt of an acidic pharmaceutically active agent; 

a deionizing agent which is a hydrogen ion species in an amount to cause 

partial deionization of the salt of from about 0.2 to 1.0 mole equivalents 

per mole of the pharmaceutically active agent; 

polyethylene glycol; and optionally 

water 

in the manufacture of a medicament for administration of the pharmaceutically 

active agent to a patient in need thereof. 

The use of claim 15 wherein the medicament is in the form of a softgel capsule. 

18 
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THIRD AUXILIARY REQUEST 

CLAIMS 

5 1. A method of making a pha1111aceutical composition comprising 

(a) mixing a salt of an acidic pharmaceutically active agent, a polyethylene 

glycol and a deionizing agent which is a hydrogen ion species and 

optionally water at a temperature of from 50°C to 70°C; 

wherein the deionizing agent is used in an amount to cause partial ionization of 

10 the salt of from about 0.2 to 1.0 mole equivalents per mole of the pharmaceutically active 

15 

20 

agent. 

2. A method of making a softgel capsule comprising making a fill mixture by the 

method of claim 1 and 

(b) encapsulating the mixture in a softgel capsule. 

3. The method of claim 1 or 2 wherein the pharmaceutically active agent is selected 

from the group consisting of therapeutically active agents, diagnostic agents, and 

proohylactic agents. 

4. The method of any one of the preceding claims wherein the composition or fill 

ma:erial has a pH offrom about 2.5 to about 7.5. 

5. The method of any one of the preceding claims wherein polyethylene glycol is 

25 present in an amount from about 10% to about 80% by weight. 

6. The method of any one of the preceding claims wherein the polyethylene glycol is 

one or more polyethylene glycols with a molecular weight between 300 and 1500. 

30 7. The method of any one of the preceding claims wherein water is present in an 

amount from about 1% to about 18% by weight. 

8. The method of any one of the preceding claims further comprising one or more 

excipients selected from the group consisting of plasticizers, crystallization inhibitors, 

35 wetting agents, bulk filling agents, solubilizers, bioavailability enhancers, solvents, pH­

adjusting agents, dyes, preservatives, solvents, surfactants, and combinations thereof. 

16 
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9. The method of clain 8 wherein the solubilizer is selected from the group 

consisting of glycerin, polyvinylpyrrolidone, propylene glycol and combinations thereof. 

10. The method of claim 8 wherein the solubilizer is present in amount from about 1% 

5 to about 10% by weight. 

11. The method of any one of the preceding claims wherein the salt (a) is r.aproxen 

sodium. 

10 12. The method of any one of the preceding claims wherein the hydrogen ion species 

is selected from hydrochlortc acid, hydrobromic acid, hydroiodic acid, sulfuric acid, 

fumaric acid, maleic acid, tartaric acid, methane-, ethane-, and benzene sulfonates, citric 

acid, malic acid, acetic acid, proprionic acid, pyruvic acid, butanoic acid, and lactic acid. 

17 
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FOURTH AUXILIARY REQUEST 

CLAIMS 

5 1. The use of 

10 

(a) a salt of an acidic pharmaceutically active agent; 

(b) a deionizing agent which is a hydrogen ion species in an amount to cause 

partial deionization of the salt of from about 0.2 to 1.0 mole equivalents 

per mole of the pharmaceutically active agent; 

(c) 

(d) 

polyethylene glycol; and optionally 

water 

in the manufacture of a medicament for administration of the pharmaceutically 

active agent to a patient in need thereof. 

15 2. The use of claim 1 wherein the medicament is in the form of a softgel capsule. 

20 

3. The use of claim 1 or 2 wherein the pharmaceutically active agent is selected 

from the group consisting of therapeutically active agents, diagnostic agents, and 

prophylactic agents. 

4. The use of any one of the preceding claims wherein the composition or fill 

material of the soft gel capsule has a pH offrom about 2.5 to about 7.5. 

5. The use of any one of the preceding claims wherein polyethylene glycol is 

25 present in an amount from about 10% to about 80% by weight. 

6. The use of any one of the preceding claims wherein the polyethylene glycol is 

one or rr.ore polyethylene glycols with a molecular weight between 300 and 1500. 

30 7. The use any one of the preceding claims wherein water is present in an amount 

from about 1% to about 18% by weight. 

8. The use of any one of the preceding claims further comprising one or more 

excipients selected from the group consisting of plasticizers, crystallization inhibitors, 

35 wetting agents, bulk filling agents, solubilizers, bioavailability enhancers, solvents, pH­

adjusting agents, dyes, preservatives, solvents, surfactants, and combinations tr.ereof. 

16 
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9. The use of claim 8 wherein the solubilizer is selected from the group consisting of 

glycerin, polyvinylpyrrolidone, propylene glycol and combinations thereof. 

10. The use of claim 8 wherein the solubilizer is present in amount from about 1% to 

5 about 10% by weight. 

11. The use of any one of the preceding claims wherein the salt (a) is naproxen 

sodium. 

10 12. The use of any one of the preceding claims wherein the hydrogen ion species is 

selected from hydrochloric acid, hydrobromic acid, hyciroiodic acid, sulfuric acid, fumaric 

acid, maleic acid, tartaric acid, methane-, ethane-, and benzene sulfonates, citric acid, 

malic acid, acetic acid, proprionic acid, pyruvic acid, butanoic acid, and lactic acid. 

15 13. A method of making a pharmaceutical composition or softgel capsule comprising 

20 

(a) mixing the salt of an acidic pharmaceutically active agent, polyethylene 

glycol and a deionizing agent which is a hydrogen ion species and 

optionally water at a temperature offrom 50°C to 70°C; and 

(b) encapsulating the mixture in a softgel capsule. 

17 
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FIFTH AUXILIARY REQUEST 

CLAIMS 

5 1. A pharmaceutical composition comprising 

10 

(a) a salt of an acidic pharmaceutically active agent; 

(b) a deionizing agent in an amount to cause partial deionization of the salt of 

from about 0.2 to 1.0 mole equivalents per mole of the pharmaceutically 

active agent; 

(c) 

(d) 

polyethylene glycol; and optionally 

water; 

wherein the deionizing agent is a hydrogen ion species selected from 

hydrochloric acid, hydrobromic acid, hydroiodic acid, sulfuric acid, fumaric acid, maleic 

acid, tartaric acid, methane-, ethane-, and benzene sulfonates, citric acid, malic acid, 

15 acetic acid, proprionic acid, pyruvic acid, butanoic acid, and lactic acid. 

20 

2. A softgel capsule comprising a fill material wherein the fill material comprises 

(a) 

(b) 

a salt of an acidic pharmaceutically active agent; 

a deionizing agent in an amount to cause partial deionization of the salt of 

from about 0.2 to 1 .o mole equivalents per mole of the pharmaceutically 

active agent; 

(c) polyethylene glycol; and optionally 

(d) water 

wherein the deionizing agent is a hydrogen ion species selected from 

25 hydrochloric acid, hydrobromic acid, hydroiodic acid, sulfuric acid, fumaric acid, maleic 

acid, tartaric acid, methane-, ethane-, and benzene sulfonates, citric acid, malic acid, 

acetic acid, proprionic acid, pyruvic acid, butanoic acid, and lactic acid. 

3. The composition or capsule of claim 1 O' 2 wherein the pharmaceutically active 

30 agent is selected from the group consisting of therapeutically active agents, diagnostic 

agents, and prophylactic agents. 

4. The composition or capsule of any one of the preceding claims wherein the 

composition or fill material has a pH offrom about 2.5 to about 7.5. 

35 

16 
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I 

5. The composition or capsule of any one of the preceding claims wherein 

polyethylene glycol is present in an amount from about 1 0% to about 80% by weight. 

6. The composition or capsule of any one of the preceding claims wherein the 

5 polyethylene glycol is one or more polyethylene glycols with a molecular weight between 

300 and -, 500. 

10 

7. The composition or the capsule any one of the preceding claims wr.erein water is 

present in an amount from about 1% to about 18% by weight. 

8. The composition or capsule of any one of the preceding claims comprising one or 

more excipients selected f'om the group consisting of plasticizers, crystallization 

inhibitors, wetting agents, bulk filling agents, solubilizers, bioavailability enhancers, 

solvents, pH-adjusting agents, dyes, preservatives, solvents, surfactants, and 

15 combinations thereof. 

20 

9. The composition or capsule of claim 8 wherein the solubilizer is selected from the 

group consisting of glycerin, polyvinylpyrrolidone, propylene glycol and combinations 

thereof. 

10. The composition or capsule of claim 8 wherein the solubilizer is present in 

amount from about 1% to about 10% by weight. 

11. The composition or capsule of any one of the preceding claims wherein the salt 

25 (a) is naproxen sodium. 

12. A composition or capsule of any of claims 1 to 11 for use as a medicament. 

13. A method of making the composition or capsule of any of claims 1 to 12 

30 comprising 

35 

(a) mixing the salt of an acidic pharmaceutically active agent. the 

polyethylene glycol and the deionizing agent and optionally water at a 

temperature of from so•c to 7o•c; and 

(b) encapsulating the mixture in a soflgel capsule. 

17 
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I 

5 

14. The use of 

(a) a salt of an acidic pharmaceutically active agent; 

(b) a deionizing agent in an amount to cause partial deionization of the salt of 

from about 0.2 to 1.0 mole equivalents per mole of the pharmaceutically 

active agent; 

(c) 

(d) 

polyethylene glycol; and optionally 

water 

in the manufacture of a medicament for administration of the pharmaceutically 

active agent to a patient in need thereof; 

10 wherein the deionizing agent is a hydrogen ion species selected from 

hydrochloric acid, hydrobromic acid, hydroiodic acid, sulfuric acid, fumaric acid, 

maleic acid, tartaric acid, methane-, ethane-, and benzene sulfonates, citric acid, 

malic acid, acetic acid, proprionic acid, pyruvic acid, butanoic acid, and lactic 

acid. 

15 

20 

25 

15. T:1e use of claim 14 wherein the medicament is in the form of a softgel capsule. 

16. A pharmaceutical composition obtainable by a method which comprises 

(I) 

(a) 

(b) 

(c) 

(d) 

mixing 

a salt of an acidic pharmaceutically active agent; 

a deionizing agent in an amount to cause partial deionization of the salt of 

from about 0.2 to 1.0 mole equivalents per mole of the pharmaceutically 

active agent; 

polyethylene glycol; and optionally 

water 

at a temperature of from 50°C to 70°C; 

wherein the deionizing agent is a hydrogen ion species selected from 

hydrochloric acid, hydrobromic acid, hydroiodic acid, sulfuric acid, fumaric acid, 

maleic acid, tartaric acid, methane-, ethane-, and benzene sulfonates, citric acid, 

30 malic acid, acetic acid, proprionic acid, pyruvic acid, butanoic acid, and lactic 

acid. 

35 
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17. A softgel capsule obtainable by a method which comprises 

5 

10 

(I) 

(a) 

(b) 

(c) 

(d) 

(II) 

producing a fill material by mixing 

a salt of an acidic pharmaceutically active agent; 

a deionizing agent in an amount to causa partial deionization of the salt of 

from about 0.2 to 1.0 mole equivalents per mole of the pharmaceutically 

active agent; 

polyethylene glycol; and optionally 

water 

at a temperature of from 50°C to 70°C; and 

encapsulating the mixture in a softgel capsule; 

wherein the deionizing agent is a hydrogen ion species selected from 

hydrochloric acid, hydrobromic acid, hydroiodic acid, sulfuric acid, fumaric acid, 

maleic acid, tartaric acid, methane-, ethane-, and benzene sulfonates, ci:ric acid, 

malic acid, acetic acid, proprtonic acid, pyruvic acid, butanoic acid, and lactic 

15 acid. 

19 
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SIXTH AUXILIARY REQUEST 

CLAIMS 

5 1. A pharmaceutical composition comprising 

10 

15 

(a) naproxen sodium; 

(b) a deionizing agent in an amount to cause partial deionization of the salt of 

from about 0.2 to 1.0 mole equivalents per mole of the naproxen sodium; 

(c) 

(d) 

polyethylene glycol; and optionally 

water. 

2. A softgel capsule comprising a fill material wherein the fill material comprises 

(a) naproxen sodium; 

(b) a deionizing agent in an amount to cause partial deionization of the salt of 

from about 0.2 to 1.0 mole equivalents per mole of the naproxen sodium; 

(c) 

(d) 

polyethylene glycol; and optionally 

water. 

3. The composition or capsule of claim 1 or 2 wherein the deionizing agent is 

20 selected from hydrochloric acid, hydrobromic acid, hydroiodic acid, sulfuric acid, fumaric 

acid, maleic acid, tartaric acid, methane-, ethane-, ar.d benzene sulfonates, citric acid, 

malic acid, acetic acid, proprionic acid, pyruvic acid, butanoic acid, and lactic acid. 

4. The composition or capsule of any one of the preceding claims wherein the 

25 composition or fill material has a pH offrom about 2.5 to about 7.5. 

5. The composition or capsule of any one of the preceding claims wherein 

polyethylene glycol is present in an amount from about 10% to about 80% by weight. 

30 6. The composition or capsule of any one of the preceding claims wherein the 

polyethylene glycol is one or more polyethylene glycols with a molecular weight between 

300 and 1500. 

7. The composition or the capsule of any one of the preceding claims wherein water 

35 is present in an amount from about 1% to about 18% by weight. 

16 
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8. The composition or capsule of any one of the preceding claims further comprising 

one or more excipients selected from the group consisting of plasticizers, crystallization 

inhibitors, wetting agents, bulk filling agents, solublizers, bioavailability enhancers, 

solvents, pH-adjusting agents, dyes, preservatives, solvents, surfactants, and 

5 combinations thereof. 

10 

15 

20 

25 

30 

9. The composition or capsule of claim 8 wherein the solubilizer is selected from the 

group consisting of glycerin, polyvinylpyrrolidone, propylene glycol and combinations 

thereof. 

10. The composition or capsule of claim 8 wherein the solubilizer is present in 

amount from about 1% to about 10% by weight. 

11. A composition or capsule of any of claims 1 to 10 for use as a medicament. 

12. A method of making the composition or capsule of any of claims 1 to 11 

comprtsing 

(a) mixing the naproxen sodium, the polyethylene glycol and the deionizing 

agent and optionally water at a temperature of from 50'C to ?O'C; and 

(b) encapsulating the mixture in a softgel capsule. 

13. The use of 

(a) 

(b) 

(c) 

(d) 

naproxen sodium; 

a deionizing agent selected from hydcochloric acid, hydrobromic acid, 

hydroiodic acid, sulfuric acid, fumaric acid, maleic acid, tartaric acid, 

methane-, ethane-, and benzene sulfonates, citric acid, male acid, acetic 

acid, proprionic acid, pyruvic acid, butanoic acid, and lactic acid in an 

amount to cause partial deionization of the salt of from about 0.2 to 1.0 

mole equivalents per mole of the pharmaceutically active agenl(s); 

polyethylene glycol: and optionally 

water 

in the manufacture of a medicament for administration of naproxen sodium to a 

patient in need thereof_ 

35 14. The use of claim 13 wherein the medicament is in the form of a softgel capsule. 

15. A pharmaceutical composition obtainable by a method which comprises 

17 
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(I) mixing 

(a) naproxen sodium; 

(b) a deionizing agent selected frorr hydrochloric acid, hydrobromic acid, 

hydroiodic acid, sulfuric acid, fumaric acid. maleic acid, tartaric acid, 

methane-, ethane-, and benzene sulfonates, citric acid, malic acid, acetic 

acid, proprionic acid, pyruvic acid, butanoic acid, and lactic acid in an 

amount to cause partial deionization of the salt of from about 0.2 to 1.0 

mole equivalents per mole of the naproxen sodium; 

(c) 

(d) 

polyethylene glycol; and optionally 

water 

at a temperature of from 50'C to 70'C. 

16. A softgel capsule obtainable by a method which comprises 

15 

20 

25 

(I) producing a fill material by mixing 

(a) 

(b) 

(c) 

(d) 

(II) 

naproxen sodium; 

a deionizing agent selected from hydrochloric acid, hydrobromic acid, 

hydroiodic acid, sulfuric acid, fumaric acid, maleic acid, tartaric acid, 

methane-, ethane-, and benzene sulfonates, citric acid, malic acid, acetic 

acid, proprionic acid, pynuvic acid, butanoic acid, and lactic acid in an 

amount to cause partial deionization of the salt of from about 0.2 to 1.0 

mole equivalents per mole of the pharmaceutically active agent(s); 

polyethylene glycol; and optionally 

water 

at a temperature offrom 50'C to 7D'C; and 

encapsulating the mixture in a softgel capsules. 

18 
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ANNEXA 

Page 8132 

Experiments to Test the Stability of Compositions of the Invention Against Formation 

of PEG Esters 

PRODUCTION OF CAPSULES IN ACCORDANCE WITH THE INVENTION 

Active Ingredients 

Ingredient Amount per Capsule 

naproxen sodium 220mg 

Fill Excipients 

Ingredient Amount (mg) per Capsule 

Lactic Acid 44.0 

Propylene Glycol 17.7 

Povidone K-30 17.7 

Polyethylene Glycol 600 580.6 

Gelain Shell Excipients 

Ingredient 

Gelatin 

Glycerin 

Sorbital Special 

Purified Water 

ED&C Yellow# 6 

FD&C Blue# 1 

Using these ingredients capsules were produced using a method as described in the 

Examples of European Patent Application No. 06737018.9. 

1 
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PACKAGING OF THE CAPSULES 

The capsules were either packaged 15 to a bottle or 200 to a bottle or in a bulk carton. The 

bottles containing 15 capsules were 45 cc, round, opaque white HOPE bottles with child 

resistant caps. 

The bottles containing 200 capsules were 400 cc, round, opaque, white, HOPE bottles with 

child resistant caps 

STUDY DESIGN 

Bottles containing 15 capsules and bottles containing 200 capsules were stored at 25°C and 

a relative humidity of 60% and at 30°C and a relative humidity of 65%. A carton containing 

the capsules stored in bulk was stored at 25°C and 60% relative humidity. 

The percentage of PEG esters in the capsules. as a percentage of the drug (naproxen 

sodium), was determined using HPLC, before storage and after storage for 3 months, 6 

months, 9 months and 12 months. 

THE RESULTS 

TEST WITH BOTTLES CONTAINING 15 CAPSULES 

Storage at 25°C/60% Relative Humidity 

No. Of Months 

0 3 6 9 

% PEG-esters None 0.10% 0.17% 0.25% 

None 0.10% 0.17% 0.25% 

None 0.10% 0.15% 0.25% 

2 
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Storage at 30'C/65% Relative Humidity 

0 3 

% PEG-esters None 0.15% 

None 0.15% 

None 0.15% 

No. Of Months 

6 

0.28% 

0.29% 

0.29% 

TEST WITH BOTTLES CONTAINING 200 CAPSULES 

Storage at 25'0/60% Relative Humidity 

No. Of Months 

0 3 6 

% PEG-esters None 0.10% 0.17% 

None 0.11% 0.17% 

None 0.10% 0.17% 

Storage at 30°C/B5% Relative Humidity 

No. Of Months 

0 3 6 

% PEG-esters None 0.16% 8.29% 

None 0.15% 0.29% 

None 0.15% 0.28% 

TEST OF BULK PACK CAPSULES 

Storage at 25'c/60% Relative Humidity 

No. Of Months 

0 3 6 

i % PEG-esters None 0.10% 0.17% 

None 0.10% 0.16% 

None 0.09% 0.17% 

3 

Page 10132 

g 12 

0.30% 0.57% 

0.44% 0.58% 

0.44% 0.59% 

9 12 

0.25% 0.31% 

0.25% 0.32% 

0.24% 0.32% 

9 12 

0.41% 0.57% 

0.45% 0.59% 

0.44% 0.58% 

9 12 

0.25% 0.32% 

0.26% 0.32% 

0.22% 0.32% 

------------ --- - ------------ --- -· ---------------- -----.. ------
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These results show that initially the capsules of the invention contained no PEG esters and 

that even after storage for up to one year under a variety of storage conditions the capsules 

of the invention contained very low levels of PEG esters. In every case, significantly less 

than 1% of the drug had formed PEG esters even after storage for a year. Less than 1% 

PEG ester formation was considered to represent a low level of PEG ester fonmation which 

did not cause significant loss of activity and therefora compositions with less than 1% PEG 

ester were considered to be stable. All of the capsules tested passed this test. 

EVALUATION OF PEG ESTER RESULTS 

The percent PEG esters was plotted versus time (see graph on page 5). In addttion, the 

95% confidence bounds were added to the plot. Both the fitted least-squares line and the 

95% upper confidence bound were extrapolated through 36 months to examine product 

expiration. According to the extrapolated data points for the upper 95% confidence bound, 

the percent PEG esters at 24 months should be 0.65 and according to Ire fitted least­

squares line, the percent PEG esters should be 0.63. This means that even after three years 

the predicted values from both the upper 95% confidence and the least-squaras line did not 

exceed the upper acceptable specification limit of not more than 1.0% PEG esters. In other 

words, compositions of the invention are not predicted to lose activity through PEG ester 

formation after 3 years and to therefore have a shelf life of at least three years. 

4 
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PLEASE PASS DIRECTLY TO THE EXAMINER MR BUTTNER 
ORAL PROCEEDINGS IMMINENT 

Sent by fax 

Dear Sirs 

European Patent Application No. 06737018.9-2123 
BANNER PHARMACAPS, INC. 
Our ref: PABCX/P38814EP 

We refer to the written submissions filed on 4 August 2011 and are now providing supplemental 
written submissions, which include experimental data and seek to address the issues discussed 
during a telephone conversation between the examiner, Mr Buttner and the representative, Dr 
Crowhurst on 5 September 2011. 

The Requests 

We enclose a new main request and six auxiliary requests to replace the requests filed on 4 
August 2011. The applicant reserves the right to file further auxiliary requests, should this be 
necessary. In particular, the applicant reserves the right to make combinations of the claims 
now presented, including combining claims from within the same request and combining claims 
from different requests or to delete claims. 

The Main Request 

The Amendments to the Claims 

The new main request is based on the main request filed on 4 August 2011, except that the 
definition of the salt of the pharmaceutically active agent has been amended and consequential 
amendments have been made to the wording of the claims. 

conU .... 
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Nottingham NG1 5DD 
United Kingdom 

T: +44 (o) 11 s 955 2211 

F: +44 (o) 115 955 2201 are UK-reg:stered p.atcnt andfor uade m.arl: attorneys and are subject to IPReg's code of conduct (at www.1preg.org.u\). 
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It is now an essential feature of the claimed composition that component (a) is a salt of an acidic 
pharmaceutically active agent and that the deionizing agent is a hydrogen ion species. 

Article 54(1) and (2) EPC- Novelty 

us 5,360,615 (01) 

As discussed in our letter of 4 August 2011, the examiner raised an objection of lack of novelty 
in view of the disclosure in 01 of a composition comprising a salt of an amphoteric active agent, 
diclofenac sodium. 

The amendments made to the claims make it clear that compositions comprising diclofenac 
sodium are outside the scope of the invention as now claimed. 

Oiclofenac contains both an acidic functional group and a basic functional group and is therefore 
an amphoteric molecule. In the application as originally filed a very clear distinction is made 
between acidic active agents, basic active agents and amphoteric active agents. See, for 
example, page 3, lines 18-21, where each of these types of active agent are referred to 
individually. It would be entirely clear to the skilled person reading the application as a whole in 
the light of their general knowledge that amphoteric active agents such as diclofenac are not 
acidic active agents and that the language now used in claim 1 excludes the use of salts of 
amphoteric active agents such as diclofenac. 

The claimed compositions are therefore novel over the disclosure of 01. 

Additionally, the examiner is also asked to consider the comments on page 4 of our letter of 4 
August 2011, in which the problems caused by the intramolecular cyclisation of diclofenac to 
form a pharmaceutically inactive indole derivative in the presence of an acid such as 
hydrochloric acid were discussed. Mixing diclofenac sodium and an acid such a hydrochloric 
acid does not result in the formation of a pharmaceutical composition as it inactivates the 
diclofenac. 

us 20011007668 (03) 

The comments set out in our letter of 4 August 2011 also apply to the claims of the main request 
as now amended. 

Article 56 EPC- Inventive Step 

The following comments supplement the comments in our letter of 4 August 2011. 

cont/ .... 
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The examiner has characterised the problem addressed by the invention as reducing the 
formation of PEG esters. 

During the telephone conversation on 5 September he noted that this problem does not occur 
with basic pharmaceutically active agents and that therefore this problem could not be solved if 
the pharmaceutically active agent in the claimed composition is basic. This objection has been 
addressed by the amendments made to the claims. It is now essential that the claimed 
composition contains a salt of an acidic pharmaceutically active agent. 

Reducing the formation of PEG-esters, as achieved by the present invention, improves the 
stability of the pharmaceutical composition. The examiner asked that we provide evidence that 
this effect is indeed achieved by the present invention. 

It seems that the examiner may be of the view that the teaching of 02 (W095/31979) suggests 
that the present invention would not solve the problem. The examiner is kindly asked to 
reconsider the combined teaching of 01 and 02 in the light of the following comments. 

02 was published after 01 and provides a detailed discussion of the problems associated with 
the compositions described in 01. Specifically, on pages 3 and 4, 02 discusses the fact that a 
composition as described in 01, which comprises ketoprofen and potassium hydroxide with a 
mole ratio of potassium hydroxide to ketoprofen of 0.4 to 1.0 and PEG was unstable due to the 
undesirable formation of PEG esters (see particularly page 4, lines 1 to 6). The formation of 
PEG esters inactivates the active compound and thus results in the need to use a larger amount 
of the active agent to provide a desired therapeutic effect. 

At page 4, lines 7 to 17 02 discusses a potential solution to this problem, attempting to 
completely ionize the drug (ketoprofen) by using a molar ratio of potassium hydroxide to 
ketoprofen of from 1.1 to 1. However, this potential solution caused its own stability issues, for 
example as a result of the high pH caused by the excess of potassium hydroxide. 

The present inventors have developed an alternative solution, which surprisingly effectively 
addresses the problem of PEG ester formation. The compositions of the invention do not suffer 
from problems associated with PEG ester formation. 

We enclose, as Annex A, a summary of some experiments conducted by the applicant company 
which show that even on long term storage the compositions of the invention do not degrade by 
the formation of PEG esters. 

As described in Annex A, the applicant made soft gel capsules comprising naproxen sodium, 
lactic acid (the deionising agent), and PEG 600 using a method as described in the Examples of 
the present application. The amount of PEG esters in the initial capsules was measured as a 
percentage of the active agent (naproxen) and none were detected. The capsules were then 

cont/ .... 
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subjected to a variety of storage conditions and the amount of PEG esters in the capsules (again 
as a percentage of the amount of active agent) was measured at three monthly intervals. 

The capsules were considered not to suffer problems associated with PEG ester formation if no 
more than 1% of the drug had formed PEG esters. As can be seen from the results in Annex A, 
under all of the storage conditions tested, all of the capsules of the invention contained less than 
1% PEG esters even after storage for 12 months. Extrapolating these results, it is predicted that 
even after storage for 3 years, the capsules of the invention would contain less than 1 % PEG 
esters. 

This low level of PEG ester formation is very surprising and is advantageous. In particular, the 
compositions of the invention do not suffer from a reduction in potency as a result of inactivation 
of the drug caused by PEG ester formation. Since the composition is very stable, one does not 
have to increase the dose of drug in the capsule to account for drug degradation. As a result, 
less drug is needed and less drug is ingested by the patient. 

It could not have been predicted from any of the cited prior art that, even after prolonged 
storage, compositions of the invention would contain such low levels of PEG esters. These 
results show very clearly that the compositions of the invention do unexpectedly solve the 
problem of reducing the formation of PEG ester in pharmaceutical compositions comprising PEG 
and an acidic drug. 

The claimed invention is therefore inventive over the cited prior art. 

Auxiliary Requests 

First Auxiliary Request 

This request is based on the first auxiliary request field on 4 August 2011, except that the 
definition of the salt of the pharmaceutically active agent has been amended and consequential 
amendments have been made to the wording of the claims. 

It is now an essential feature of the claimed composition that component (a) is a salt of an acidic 
pharmaceutically active agent and that the deionizing agent is a hydrogen ion species. 

The subject matter of this request is patentable for the reasons set out above and in our letter of 
4 August 2011. 

cont/ .... 
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This request is based on the second auxiliary request field on 4 August 2011, except that the 
definition of the salt of the pharmaceutically active agent has been amended and consequential 
amendments have been made to the wording of the claims. 

It is now an essential feature of the claimed composition that component (a) is a salt of an acidic 
pharmaceutically active agent and that the deionizing agent is a hydrogen ion species. 

The subject matter of this request is patentable for the reasons set out above and in our letter of 
4 August.2011. 

Third Auxiliary Request 

This request is based on the third auxiliary request field on 4 August 2011, except that the 
definition of the salt of the pharmaceutically active agent has been amended and consequential 
amendments have been made to the wording of the claims. 

It is now an essential feature of the claimed composition that component (a) is a salt of an acidic 
pharmaceutically active agent and that the deionizing agent is a hydrogen ion species. 

The subject matter of this request is patentable for the reasons set out above and in our letter of 
4 August 2011. 

Fourth Auxiliary Request 

This request is based on the fourth auxiliary request field on 4 August 2011, except that the 
definition of the salt of the pharmaceutically active agent has been amended and consequential 
amendments have been made to the wording of the claims. 

It is now an essential feature of the claimed composition that component (a) is a salt of an acidic 
pharmaceutically active agent and that the deionizing agent is a hydrogen ion species. 

The subject matter of this request is patentable for the reasons set out above and in our letter of 
4 August 2011. 

Fifth Auxiliary Request 

This request is based on the fifth auxiliary request field on 4 August 2011, except that the 
definition of the salt of the pharmaceutically active agent has been amended and consequential 
amendments have been made to the wording of the claims. 

conV .... 
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It is now an essential feature of the claimed composition that component (a) is a salt of an acidic 
pharmaceutically active agent and that the deionizing agent is a hydrogen ion species. 

The subject matter of this request is patentable for the reasons set out above and in our letter of 
4 August 2011. 

Sixth Auxiliary Request 

This request is identical to the seventh auxiliary request filed on 4 August 2011. The subject 
matter of this request is patentable for the reasons set out above and in our Jetter of 4 August 
2011. 
The Description 

It is appreciated that it will be necessary to amend the description for conformity with the 
amended claims. It is proposed that this is done one agreement has been reached as to the 
wording of the claims. 

Telephone Discussion 

The writer proposes to telephone the examiner on 23 September 2011 to discuss any remaining 
issues the examiner may have with the aim of avoiding the need to hold oral proceedings. 

Yours faithfully 

/1 /1 //I, 

(/ 
Charlotte Crowhurst PhD 
For and on behalf of Potter Clarkson LLP 

Enc: Main Request 
Auxiliary Requests 1 to 6 
AnnexA 

js 
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Maintenance I Change of date I Cancellation of oral proceedings 
arranged for: 

day 07.1 0.11 at 09.00 hrs 

I. To the Examining I Opposition division 

1. D The proprietor has requested the revocation (or the like) of his patent 
(date: ............................ ). 

2. '* The party I witness ............................... has indicated (date: .. 1.6..09 .. 11 .......... ) 
that he I she 

D requests the date I time of oral proceedings to be changed. 

D withdraws the request for oral proceedings. 

D will not be attending. 

D wishes to be heard by a national court. 

Q[ has filed amendments On examination proceedings). 

D has requested that the oral proceedings be held as a videoconference 
On examination proceedings). 

3. D Two months before the oral proceedings the application is deemed to be withdrawn On 
examination proceedings). The oral proceedings have to be cancelled. 

19-09-2011 Morancho Alcaine, Natalia 
-------------------Date Formalities Officer 
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II. To the Formalities Officer 

1. ~he date I time fixed for oral proceedings is maintained. 

0 (if necessary) The reasons are indicated on enclosed EPO Form 2906/29060, 
which is to be dispatched to the party with EPO Form 2008AI2310A. 

2. 0 At the instigation of the division the oral proceedings cannot take place on the arranged date for 
the reasons indicated on enclosed EPO Form 2906, which is to be dispatched to the party with 
EPO Form 2008A/231 OA. 

Date Director (see Internal Instructions IE-III, 1.2) 

3. 0 The summons to attend oral proceedings on 07.10.11 should be cancelled. 

3.1 0 The proceedings will be continued in writing. 

3.2 0 A new date will be set later. 

3.3 0 A new date/time is set as follows: 

date ............................ at ............................ hrs. 
Parties' written submissions and amendments in preparation for the oral proceedings, if 
any, should be made not later than 

.......... month(s) before the date of the oral proceedings. 

4. 0 The request for the oral proceedings to be held as a videoconference 

4.1 0 is allowed. 

4.2 0 is rejected for the reasons indicated on enclosed EPO Form 2906, which is to be 
dispatched to the party with EPO Form 2008A. 

5. 0 The application is deemed to be withdrawn. The oral proceedings are cancelled. 

Ro oJ. 11 

D~,~~ 

Ill. Action taken by the formalities officer 

~ EPO Form 2008A/2~ has been dispatched, if applicable (see point II above) together with EPO 
~orm 2906/29060. -

0 A new summons has been dispatched. 

0 ······································································································· 

\ '-\. Ull. '' stl 
Date Formalities Officer 
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ANNEXA 

Experiments to Test the Stability of Compositions of the Invention Against Formation 

of PEG Esters 

PRODUCTION OF CAPSULES IN ACCORDANCE WITH THE INVENTION 

Active Ingredients 

Ingredient Amount per Capsule 

naproxen sodium 220mg 

Fill Excipients 

Ingredient Amount (mg) per Capsule 

Lactic Acid 44.0 

Propylene Glycol 17.7 

Povidone K-30 17.7 

Polyethylene Glycol 600 580.6 

Gelain Shell Excipients 

Ingredient 

Gelatin 

Glycerin 

Sorbital Special 

Purified Water 

ED&C Yellow# 6 

FD&C Blue# 1 

Using these ingredients capsules were produced using a method as described in the 

Examples of European Patent Application No. 06737018.9. 
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PACKAGING OF THE CAPSULES 

The capsules were either packaged 15 to a bottle or 200 to a bottle or in a bulk carton. The 

bottles containing 15 capsules were 45 cc, round, opaque white HOPE bottles with child 

resistant caps. 

The bottles containing 200 capsules were 400 cc, round, opaque, white, HOPE bottles with 

child resistant caps. 

STUDY DESIGN 

Bottles containing 15 capsules and bottles containing 200 capsules were stored at 25°C and 

a relative humidity of 60% and at 30°C and a relative humidity of 65%. A carton containing 

the capsules stored in bulk was stored at 25°C and 60% relative humidity. 

The percentage of PEG esters in the capsules, as a percentage of the drug (naproxen 

sodium), was determined using HPLC, before storage and after storage for 3 months, 6 

months, 9 months and 12 months. 

THE RESULTS 

TEST WITH BOTTLES CONTAINING 15 CAPSULES 

Storage at 25°C/60% Relative Humidity 

No. Of Months 

0 3 6 9 12 

% PEG-esters None 0.10% 0.17% 0.25% 0.32% 

None 0.10% 0.17% 0.25% 0.33% 

None 0.10% 0.15% 0.25% 0.32% 
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Storage at 30°C/65% Relative Humidity 

0 3 

% PEG-esters None 0.15% 

None 0.15% 

None 0.15% 

No. Of Months 

6 

0.28% 

0.29% 

0.29% 

TEST WITH BOTTLES CONTAINING 200 CAPSULES 

Storage at 25°C/60% Relative Humidity 

No. Of Months 

0 3 6 

%PEG-esters None 0.10% 0.17% 

None 0.11% 0.17% 

None 0.10% 0.17% 

Storage at 30°C/65% Relative Humidity 

No. Of Months 

0 3 6 

%PEG-esters None 0.16% 0.29% 

None 0.15% 0.29% 

None 0.15% 0.28% 

TEST OF BULK PACK CAPSULES 

Storage at 25°c/60% Relative Humidity 

No. Of Months 

0 3 6 

% PEG-esters None 0.10% 0.17% 

None 0.10% 0.16% 

None 0.09% 0.17% 

3 

9 12 

0.30% 0.57% 

0.44% 0.58% 

0.44% 0.59% 

9 12 

0.25% 0.31% 

0.25% 0.32% 

0.24% 0.32% 

9 12 

0.41% 0.57% 

0.45% 0.59% 

0.44% 0.58% 

9 12 

0.25% 0.32% 

0.26% 0.32% 

0.22% 0.32% 
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These results show that initially the capsules of the invention contained no PEG esters and 

that even after storage for up to one year under a variety of storage conditions the capsules 

of the invention contained very low levels of PEG esters. In every case, significantly less 

than 1% of the drug had formed PEG esters even after storage for a year. Less than 1% 

PEG ester formation was considered to represent a low level of PEG ester formation which 

did not cause significant loss of activity and therefore compositions with less than 1% PEG 

ester were considered to be stable. All of the capsules tested passed this test. 

EVALUATION OF PEG ESTER RESULTS 

The percent PEG esters was plotted versus time (see graph on page 5). In addition, the 

95% confidence bounds were added to the plot. Both the fitted least-squares line and the 

95% upper confidence bound were extrapolated through 36 months to examine product 

expiration. According to the extrapolated data points for the upper 95% confidence bound, 

the percent PEG esters at 24 months should be 0.65 and according to the fitted least­

squares line, the percent PEG esters should be 0.63. This means that even after three years 

the predicted values from both the upper 95% confidence and the least-squares line did not 

exceed the upper acceptable specification limit of not more than 1.0% PEG esters. In other 

words, compositions of the invention are not predicted to lose activity through PEG ester 

formation after 3 years and to therefore have a shelf life of at least three years. 
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MAIN REQUEST 

CLAIMS 

5 1. A pharmaceutical composition comprising 

10 

15 

20 

(a) a salt of an acidic pharmaceutically active agent; 

(b) a deionizing agent which is a hydrogen ion species in an amount to cause 

partial deionization of the salt of from about 0.2 to 1.0 mole equivalents 

per mole of the pharmaceutically active agent; 

(c) 

(d) 

polyethylene glycol; and optionally 

water. 

2. A softgel capsule comprising a fill material wherein the fill material comprises 

(a) 

(b) 

a salt of an acidic pharmaceutically active agent; 

a deionizing agent which is a hydrogen ion species in an amount to cause 

partial deionization of the salt of from about 0.2 to 1.0 mole equivalents 

per mole of the pharmaceutically active agent; 

(c) polyethylene glycol; and optionally 

(d) water. 

3. The composition or capsule of claim 1 or 2 wherein the pharmaceutically active 

agent is selected from the group consisting of therapeutically active agents, diagnostic 

agents, and prophylactic agents. 

25 4. The composition or capsule of any one of the preceding claims wherein the 

composition or fill material has a pH of from about 2.5 to about 7.5. 

30 

5. The composition or capsule of any one of the preceding claims wherein 

polyethylene glycol is present in an amount from about 10% to about 80% by weight. 

6. The composition or capsule of any one of the preceding claims wherein the 

polyethylene glycol is one or more polyethylene glycols with a molecular weight between 

300 and 1500. 

35 7. The composition or the capsule of any one of the preceding claims wherein water 

is present in an amount from about 1% to about 18% by weight. 

16 
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8. The composition or capsule of any one of the preceding claims further comprising 

one or more excipients selected from the group consisting of plasticizers, crystallization 

inhibitors, wetting agents, bulk filling agents, solubilizers, bioavailability enhancers, 

solvents, pH-adjusting agents, dyes, preservatives, solvents, surfactants, and 

5 combinations thereof. 

10 

9. The composition or capsule of claim 8 wherein the solubilizer is selected from the 

group consisting of glycerin, polyvinylpyrrolidone, propylene glycol and combinations 

thereof. 

10. The composition or capsule of claim 8 wherein the solubilizer is present in 

amount from about 1% to about 10% by weight. 

11. The composition or capsule of any one of the preceding claims wherein the salt 

15 (a) is naproxen sodium. 

12. The composition or capsule of any one of the preceding claims wherein the 

hydrogen ion species is selected from hydrochloric acid, hydrobromic acid, hydroiodic 

acid, sulfuric acid, fumaric acid, maleic acid, tartaric acid, methane-, ethane-, and 

20 benzene sulfonates, citric acid, malic acid, acetic acid, proprionic acid, pyruvic acid, 

butanoic acid, and lactic acid. 

25 

30 

35 

13. A composition or capsule of any of claims 1 to 12 for use as a medicament. 

14. A method of making the composition or capsule of any of claims 1 to 13 

comprising 

(a) mixing the salt of an acidic pharmaceutically active agent, the 

polyethylene glycol and the deionizing agent and optionally water at a 

temperature of from 50°C to 70°C; and 

(b) encapsulating the mixture in a softgel capsule. 

15. The use of 

(a) 

(b) 

a salt of an acidic pharmaceutically active agent; 

a deionizing agent which is a hydrogen ion species in an amount to cause 

partial deionization of the salt of from about 0.2 to 1.0 mole equivalents 

per mole of the pharmaceutically active agent; 

(c) polyethylene glycol; and optionally 

17 
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5 16. 

17. 

10 

15 

(d) water 

in the manufacture of a medicament for administration of the pharmaceutically 

active agent to a patient in need thereof. 

The use of claim 15 wherein the medicament is in the form of a softgel capsule. 

A pharmaceutical composition obtainable by a method which comprises 

(I) mixing 

(a) a salt of an acidic pharmaceutically active agent; 

(b) a deionizing agent which is a hydrogen ion species in an amount to cause 

partial deionization of the salt of from about 0.2 to 1.0 mole equivalents 

per mole of the pharmaceutically active agent(s); 

(c) 

(d) 

polyethylene glycol; and optionally 

water 

at a temperature of from 50°C to 70°C. 

18. A softgel capsule obtainable by a method which comprises 

20 

25 

(I) producing a fill material by mixing 

(a) 

(b) 

(c) 

(d) 

(II) 

a salt of an acidic pharmaceutically active agent; 

a deionizing agent which is a hydrogen ion species in an amount to cause 

partial deionization of the salt of from about 0.2 to 1.0 mole equivalents 

per mole of the pharmaceutically active agent; 

polyethylene glycol; and optionally 

water 

at a temperature of from 50°C to 70°C; and 

encapsulating the mixture in a softgel capsules. 

18 
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FIRST AUXILIARY REQUEST 

CLAIMS 

5 1. A softgel capsule comprising a fill material wherein the fill material comprises 

10 

(a) a salt of an acidic pharmaceutically active agent; 

(b) a deionizing agent which is a hydrogen ion species in an amount to cause 

partial deionization of the salt of from about 0.2 to 1.0 mole equivalents 

per mole of the pharmaceutically active agent; 

(c) 

(d) 

polyethylene glycol; and optionally 

water. 

2. The capsule of claim 1 wherein the pharmaceutically active agent is selected 

from the group consisting of therapeutically active agents, diagnostic agents, and 

15 prophylactic agents. 

3. The capsule of claim 1 or 2 wherein the fill material has a pH of from about 2.5 to 

about 7.5. 

20 4. The capsule of any one of the preceding claims wherein polyethylene glycol is 

present in an amount from about 1 0% to about 80% by weight. 

5. The capsule of any one of the preceding claims wherein the polyethylene glycol is 

one or more polyethylene glycols with a molecular weight between 300 and 1500. 

25 

6. The capsule of any one of the preceding claims wherein water is present in an 

amount from about 1% to about 18% by weight. 

7. The capsule of any one of the preceding claims further comprising one or more 

30 excipients selected from the group consisting of plasticizers, crystallization inhibitors, 

wetting agents, bulk filling agents, solubilizers, bioavailability enhancers, solvents, pH­

adjusting agents, dyes, preservatives, solvents, surfactants, and combinations thereof. 

35 

16 
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8. The capsule of claim 7 wherein the solubilizer is selected from the group 

consisting of glycerin, polyvinylpyrrolidone, propylene glycol and combinations thereof. 

9. The capsule of claim 7 wherein the solubilizer is present in amount from about 

5 1% to about 10% by weight. 

10. The capsule of any one of the preceding claims wherein the salt (a) is naproxen 

sodium. 

10 11. The capsule of any one of the preceding claims wherein the hydrogen ion species 

is selected from hydrochloric acid, hydrobromic acid, hydroiodic acid, sulfuric acid, 

fumaric acid, maleic acid, tartaric acid, methane-, ethane-, and benzene sulfonates, citric 

acid, malic acid, acetic acid, proprionic acid, pyruvic acid, butanoic acid, and lactic acid. 

15 12. A capsule of any of claims 1 to 12 for use as a medicament. 

20 

25 

30 

35 

13. A method of making the capsule of any of claims 1 to 12 comprising 

(a) mixing the salt of an acidic pharmaceutically active agent, the 

polyethylene glycol and the deionizing agent and optionally water at a 

temperature of from 50°C to 70°C; and 

(b) encapsulating the mixture in a softgel capsule. 

14. The use of 

(a) 

(b) 

a salt of an acidic pharmaceutically active agent; 

a deionizing agent which is a hydrogen ion species in an amount to cause 

partial deionization of the salt of from about 0.2 to 1.0 mole equivalents 

per mole of the pharmaceutically active agent(s); 

(c) polyethylene glycol; and optionally 

(d) water 

in the manufacture of a medicament in the form of a softgel capsule for 

administration of the pharmaceutically active agent to a patient in need thereof. 

17 
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5 

10 

15. A softgel capsule obtainable by a method which comprises 

(I) 

(a) 

(b) 

producing a fill material by mixing 

a salt of an acidic pharmaceutically active agent; 

a deionizing agent in an amount to cause partial deionization of the salt of 

from about 0.2 to 1.0 mole equivalents per mole of the pharmaceutically 

active agent; 

(c) polyethylene glycol; and optionally 

(d) water 

at a temperature of from 50°C to 70°C; and 

(II) encapsulating the mixture in a softgel capsule. 

18 
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SECOND AUXILIARY REQUEST 

CLAIMS 

5 1. A pharmaceutical composition obtainable by a method which comprises 

10 

(I) mixing 

(a) a salt of an acidic pharmaceutically active agent; 

(b) a deionizing agent which is a hydrogen ion species in an amount to cause 

partial deionization of the salt of from about 0.2 to 1.0 mole equivalents 

per mole of the pharmaceutically active agent; 

(c) 

(d) 

polyethylene glycol; and optionally 

water 

at a temperature of from 50°C to 70°C. 

15 2. A softgel capsule obtainable by a method which comprises 

20 

25 

(I) producing a fill material by mixing 

(a) a salt of an acidic pharmaceutically active agent; 

(b) a deionizing agent which is a hydrogen ion species in an amount to cause 

partial deionization of the salt of from about 0.2 to 1.0 mole equivalents 

per mole of the pharmaceutically active agent; 

(c) 

(d) 

polyethylene glycol; and optionally 

water 

at a temperature of from 50°C to 70°C; and 

(!!)encapsulating the mixture in a softgel capsule. 

3. The composition or capsule of claim 1 or 2 wherein the pharmaceutically active 

agent is selected from the group consisting of therapeutically active agents, diagnostic 

agents, and prophylactic agents. 

30 4. The composition or capsule of any one of the preceding claims wherein the 

composition or fill material of the softgel capsule has a pH of from about 2.5 to about 7.5. 

5. The composition or capsule of any one of the preceding claims wherein 

polyethylene glycol is present in an amount from about 1 0% to about 80% by weight. 

35 

16 
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6. The composition or capsule of any one of the preceding claims wherein the 

polyethylene glycol is one or more polyethylene glycols with a molecular weight between 

300 and 1500. 

5 7. The composition or the capsule of any one of the preceding claims wherein water 

is present in an amount from about 1% to about 18% by weight. 

8. The composition or capsule of any one of the preceding claims further comprising 

one or more excipients selected from the group consisting of plasticizers, crystallization 

10 inhibitors, wetting agents, bulk filling agents, solubilizers, bioavailability enhancers, 

solvents, pH-adjusting agents, dyes, preservatives, solvents, surfactants, and 

combinations thereof. 

9. The composition or capsule of claim 8 wherein the solubilizer is selected from the 

15 group consisting of glycerin, polyvinylpyrrolidone, propylene glycol and combinations 

thereof. 

10. The composition or capsule of claim 8 wherein the solubilizer is present in 

amount from about 1% to about 1 0% by weight. 

20 

11. The composition or capsule of any one of the preceding claims wherein the salt 

(a) is naproxen sodium. 

12. The composition or capsule of any one of the preceding claims wherein the 

25 hydrogen ion species is selected from hydrochloric acid, hydrobromic acid, hydroiodic 

acid, sulfuric acid, fumaric acid, maleic acid, tartaric acid, methane-, ethane-, and 

benzene sulfonates, citric acid, malic acid, acetic acid, proprionic acid, pyruvic acid, 

butanoic acid, and lactic acid. 

30 13. A composition or capsule of any of claims 1 to 12 for use as a medicament. 

35 

14. A method of making the composition or capsule of any of claims 1 to 13 

comprising 

(a) mixing the salt of an acidic pharmaceutically active agent, the 

polyethylene glycol and the deionizing agent and optionally water at a 

temperature of from 50°C to 70°C; and 

(b) encapsulating the mixture in a softgel capsule. 

17 
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5 

10 

15. The use of 

16. 

(a) 

(b) 

a salt of an acidic pharmaceutically active agent; 

a deionizing agent which is a hydrogen ion species in an amount to cause 

partial deionization of the salt of from about 0.2 to 1.0 mole equivalents 

per mole of the pharmaceutically active agent; 

(c) polyethylene glycol; and optionally 

(d) water 

in the manufacture of a medicament for administration of the pharmaceutically 

active agent to a patient in need thereof. 

The use of claim 15 wherein the medicament is in the form of a softgel capsule. 

18 
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THIRD AUXILIARY REQUEST 

CLAIMS 

5 1. A method of making a pharmaceutical composition comprising 

(a) mixing a salt of an acidic pharmaceutically active agent, a polyethylene 

glycol and a deionizing agent which is a hydrogen ion species and 

optionally water at a temperature of from 50°C to 70°C; 

wherein the deionizing agent is used in an amount to cause partial ionization of 

10 the salt of from about 0.2 to 1.0 mole equivalents per mole of the pharmaceutically active 

15 

20 

agent. 

2. A method of making a softgel capsule comprising making a fill mixture by the 

method of claim 1 and 

(b) encapsulating the mixture in a softgel capsule. 

3. The method of claim 1 or 2 wherein the pharmaceutically active agent is selected 

from the group consisting of therapeutically active agents, diagnostic agents, and 

prophylactic agents. 

4. The method of any one of the preceding claims wherein the composition or fill 

material has a pH of from about 2.5 to about 7.5. 

5. The method of any one of the preceding claims wherein polyethylene glycol is 

25 present in an amount from about 10% to about 80% by weight. 

6. The method of any one of the preceding claims wherein the polyethylene glycol is 

one or more polyethylene glycols with a molecular weight between 300 and 1500. 

30 7. The method of any one of the preceding claims wherein water is present in an 

amount from about 1% to about 18% by weight. 

8. The method of any one of the preceding claims further comprising one or more 

excipients selected from the group consisting of plasticizers, crystallization inhibitors, 

35 wetting agents, bulk filling agents, solubilizers, bioavailability enhancers, solvents, pH­

adjusting agents, dyes, preservatives, solvents, surfactants, and combinations thereof. 

16 
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9. The method of claim 8 wherein the solubilizer is selected from the group 

consisting of glycerin, polyvinylpyrrolidone, propylene glycol and combinations thereof. 

10. The method of claim 8 wherein the solubilizer is present in amount from about 1% 

s to about 10% by weight. 

11. The method of any one of the preceding claims wherein the salt (a) is naproxen 

sodium. 

10 12. The method of any one of the preceding claims wherein the hydrogen ion species 

is selected from hydrochloric acid, hydrobromic acid, hydroiodic acid, sulfuric acid, 

fumaric acid, maleic acid, tartaric acid, methane-, ethane-, and benzene sulfonates, citric 

acid, malic acid, acetic acid, proprionic acid, pyruvic acid, butanoic acid, and lactic acid. 

17 
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FOURTH AUXILIARY REQUEST 

CLAIMS 

5 1. The use of 

10 

(a) a salt of an acidic pharmaceutically active agent; 

(b) a deionizing agent which is a hydrogen ion species in an amount to cause 

partial deionization of the salt of from about 0.2 to 1.0 mole equivalents 

per mole of the pharmaceutically active agent; 

(c) polyethylene glycol; and optionally 

(d) water 

in the manufacture of a medicament for administration of the pharmaceutically 

active agent to a patient in need thereof. 

15 2. The use of claim 1 wherein the medicament is in the form of a softgel capsule. 

20 

3. The use of claim 1 or 2 wherein the pharmaceutically active agent is selected 

from the group consisting of therapeutically active agents, diagnostic agents, and 

prophylactic agents. 

4. The use of any one of the preceding claims wherein the composition or fill 

material of the soft gel capsule has a pH of from about 2.5 to about 7.5. 

5. The use of any one of the preceding claims wherein polyethylene glycol is 

25 present in an amount from about 10% to about 80% by weight. 

6. The use of any one of the preceding claims wherein the polyethylene glycol is 

one or more polyethylene glycols with a molecular weight between 300 and 1500. 

30 7. The use any one of the preceding claims wherein water is present in an amount 

from about 1% to about 18% by weight. 

8. The use of any one of the preceding claims further comprising one or more 

excipients selected from the group consisting of plasticizers, crystallization inhibitors, 

35 wetting agents, bulk filling agents, solubilizers, bioavailability enhancers, solvents, pH­

adjusting agents, dyes, preservatives, solvents, surfactants, and combinations thereof. 

16 
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9. The use of claim 8 wherein the solubilizer is selected from the group consisting of 

glycerin, polyvinylpyrrolidone, propylene glycol and combinations thereof. 

10. The use of claim 8 wherein the solubilizer is present in amount from about 1% to 

5 about 10% by weight. 

11. The use of any one of the preceding claims wherein the salt (a) is naproxen 

sodium. 

10 12. The use of any one of the preceding claims wherein the hydrogen ion species is 

selected from hydrochloric acid, hydrobromic acid, hydroiodic acid, sulfuric acid, fumaric 

acid, maleic acid, tartaric acid, methane-, ethane-, and benzene sulfonates, citric acid, 

malic acid, acetic acid, proprionic acid, pyruvic acid, butanoic acid, and lactic acid. 

15 13. A method of making a pharmaceutical composition or softgel capsule comprising 

20 

(a) mixing the salt of an acidic pharmaceutically active agent, polyethylene 

glycol and a deionizing agent which is a hydrogen ion species and 

optionally water at a temperature of from 50°C to 70°C; and 

(b) encapsulating the mixture in a softgel capsule. 

17 
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FIFTH AUXILIARY REQUEST 

CLAIMS 

5 1. A pharmaceutical composition comprising 

10 

(a) a salt of an acidic pharmaceutically active agent; 

(b) a deionizing agent in an amount to cause partial deionization of the salt of 

from about 0.2 to 1.0 mole equivalents per mole of the pharmaceutically 

active agent; 

(c) polyethylene glycol; and optionally 

(d) water; 

wherein the deionizing agent is a hydrogen ion species selected from 

hydrochloric acid, hydrobromic acid, hydroiodic acid, sulfuric acid, fumaric acid, maleic 

acid, tartaric acid, methane-, ethane-, and benzene sulfonates, citric acid, malic acid, 

15 acetic acid, proprionic acid, pyruvic acid, butanoic acid, and lactic acid. 

20 

2. A softgel capsule comprising a fill material wherein the fill material comprises 

(a) 

(b) 

a salt of an acidic pharmaceutically active agent; 

a deionizing agent in an amount to cause partial deionization of the salt of 

from about 0.2 to 1.0 mole equivalents per mole of the pharmaceutically 

active agent; 

(c) polyethylene glycol; and optionally 

(d) water 

wherein the deionizing agent is a hydrogen ion species selected from 

25 hydrochloric acid, hydrobromic acid, hydroiodic acid, sulfuric acid, fumaric acid, maleic 

acid, tartaric acid, methane-, ethane-, and benzene sulfonates, citric acid, malic acid, 

acetic acid, proprionic acid, pyruvic acid, butanoic acid, and lactic acid. 

3. The composition or capsule of claim 1 or 2 wherein the pharmaceutically active 

30 agent is selected from the group consisting of therapeutically active agents, diagnostic 

agents, and prophylactic agents. 

4. The composition or capsule of any one of the preceding claims wherein the 

composition or fill material has a pH of from about 2.5 to about 7.5. 

35 
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5. The composition or capsule of any one of the preceding claims wherein 

polyethylene glycol is present in an amount from about 10% to about 80% by weight. 

6. The composition or capsule of any one of the preceding claims wherein the 

5 polyethylene glycol is one or more polyethylene glycols with a molecular weight between 

300 and 1500. 

10 

7. The composition or the capsule any one of the preceding claims wherein water is 

present in an amount from about 1% to about 18% by weight. 

8. The composition or capsule of any one of the preceding claims comprising one or 

more excipients selected from the group consisting of plasticizers, crystallization 

inhibitors, wetting agents, bulk filling agents, solubilizers, bioavailability enhancers, 

solvents, pH-adjusting agents, dyes, preservatives, solvents, surfactants, and 

15 combinations thereof. 

20 

9. The composition or capsule of claim 8 wherein the solubilizer is selected from the 

group consisting of glycerin, polyvinylpyrrolidone, propylene glycol and combinations 

thereof. 

10. The composition or capsule of claim 8 wherein the solubilizer is present in 

amount from about 1% to about 1 0% by weight. 

11. The composition or capsule of any one of the preceding claims wherein the salt 

25 (a) is naproxen sodium. 

12. A composition or capsule of any of claims 1 to 11 for use as a medicament. 

13. A method of making the composition or capsule of any of claims 1 to 12 

30 comprising 

35 

(a) mixing the salt of an acidic pharmaceutically active agent, the 

polyethylene glycol and the deionizing agent and optionally water at a 

temperature of from 50°C to 70°C; and 

(b) encapsulating the mixture in a softgel capsule. 

17 
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20 

25 

30 

35 

14. The use of 

(a) a salt of an acidic pharmaceutically active agent; 

(b) a deionizing agent in an amount to cause partial deionization of the salt of 

from about 0.2 to 1.0 mole equivalents per mole of the pharmaceutically 

active agent; 

(c) 

(d) 

polyethylene glycol; and optionally 

water 

in the manufacture of a medicament for administration of the pharmaceutically 

active agent to a patient in need thereof; 

wherein the deionizing agent is a hydrogen ion species selected from 

hydrochloric acid, hydrobromic acid, hydroiodic acid, sulfuric acid, fumaric acid, 

maleic acid, tartaric acid, methane-, ethane-, and benzene sulfonates, citric acid, 

malic acid, acetic acid, proprionic acid, pyruvic acid, butanoic acid, and lactic 

acid. 

15. The use of claim 14 wherein the medicament is in the form of a softgel capsule. 

16. A pharmaceutical composition obtainable by a method which comprises 

(I) 

(a) 

(b) 

(c) 

(d) 

mixing 

a salt of an acidic pharmaceutically active agent; 

a deionizing agent in an amount to cause partial deionization of the salt of 

from about 0.2 to 1.0 mole equivalents per mole of the pharmaceutically 

active agent; 

polyethylene glycol; and optionally 

water 

at a temperature of from 50°C to 70°C; 

wherein the deionizing agent is a hydrogen ion species selected from 

hydrochloric acid, hydrobromic acid, hydroiodic acid, sulfuric acid, fumaric acid, 

maleic acid, tartaric acid, methane-, ethane-, and benzene sulfonates, citric acid, 

malic acid, acetic acid, proprionic acid, pyruvic acid, butanoic acid, and lactic 

acid. 

18 
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10 

15 

17. A softgel capsule obtainable by a method which comprises 

(I) producing a fill material by mixing 

(a) 

(b) 

a salt of an acidic pharmaceutically active agent; 

a deionizing agent in an amount to cause partial deionization of the salt of 

from about 0.2 to 1.0 mole equivalents per mole of the pharmaceutically 

active agent; 

(c) polyethylene glycol; and optionally 

(d) water 

(II) 

at a temperature of from 50°C to 70°C; and 

encapsulating the mixture in a softgel capsule; 

wherein the deionizing agent is a hydrogen ion species selected from 

hydrochloric acid, hydrobromic acid, hydroiodic acid, sulfuric acid, fumaric acid, 

maleic acid, tartaric acid, methane-, ethane-, and benzene sulfonates, citric acid, 

malic acid, acetic acid, proprionic acid, pyruvic acid, butanoic acid, and lactic 

acid. 

19 
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SIXTH AUXILIARY REQUEST 

CLAIMS 

5 1. A pharmaceutical composition comprising 

10 

15 

(a) naproxen sodium; 

(b) a deionizing agent in an amount to cause partial deionization of the salt of 

from about 0.2 to 1.0 mole equivalents per mole of the naproxen sodium; 

(c) polyethylene glycol; and optionally 

(d) water. 

2. A softgel capsule comprising a fill material wherein the fill material comprises 

(a) naproxen sodium; 

(b) a deionizing agent in an amount to cause partial deionization of the salt of 

from about 0.2 to 1.0 mole equivalents per mole of the naproxen sodium; 

(c) 

(d) 

polyethylene glycol; and optionally 

water. 

3. The composition or capsule of claim 1 or 2 wherein the deionizing agent is 

20 selected from hydrochloric acid, hydrobromic acid, hydroiodic acid, sulfuric acid, fumaric 

acid, maleic acid, tartaric acid, methane-, ethane-, and benzene sulfonates, citric acid, 

malic acid, acetic acid, proprionic acid, pyruvic acid, butanoic acid, and lactic acid. 

4. The composition or capsule of any one of the preceding claims wherein the 

25 composition or fill material has a pH of from about 2.5 to about 7.5. 

5. The composition or capsule of any one of the preceding claims wherein 

polyethylene glycol is present in an amount from about 10% to about 80% by weight. 

30 6. The composition or capsule of any one of the preceding claims wherein the 

polyethylene glycol is one or more polyethylene glycols with a molecular weight between 

300 and 1500. 

7. The composition or the capsule of any one of the preceding claims wherein water 

35 is present in an amount from about 1% to about 18% by weight. 
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8. The composition or capsule of any one of the preceding claims further comprising 

one or more excipients selected from the group consisting of plasticizers, crystallization 

inhibitors, wetting agents, bulk filling agents, solubilizers, bioavailability enhancers, 

solvents, pH-adjusting agents, dyes, preservatives, solvents, surfactants, and 

5 combinations thereof. 

10 

15 

20 

25 

30 

9. The composition or capsule of claim 8 wherein the solubilizer is selected from the 

group consisting of glycerin, polyvinylpyrrolidone, propylene glycol and combinations 

thereof. 

10. The composition or capsule of claim 8 wherein the solubilizer is present in 

amount from about 1% to about 10% by weight. 

11. A composition or capsule of any of claims 1 to 10 for use as a medicament. 

12. A method of making the composition or capsule of any of claims 1 to 11 

comprising 

(a) mixing the naproxen sodium, the polyethylene glycol and the deionizing 

agent and optionally water at a temperature of from 50°C to 70°C; and 

(b) encapsulating the mixture in a softgel capsule. 

13. The use of 

(a) 

(b) 

(c) 

(d) 

naproxen sodium; 

a deionizing agent selected from hydrochloric acid, hydrobromic acid, 

hydroiodic acid, sulfuric acid, fumaric acid, maleic acid, tartaric acid, 

methane-, ethane-, and benzene sulfonates, citric acid, malic acid, acetic 

acid, proprionic acid, pyruvic acid, butanoic acid, and lactic acid in an 

amount to cause partial deionization of the salt of from about 0.2 to 1.0 

mole equivalents per mole of the pharmaceutically active agent(s); 

polyethylene glycol: and optionally 

water 

in the manufacture of a medicament for administration of naproxen sodium to a 

patient in need thereof. 

35 14. The use of claim 13 wherein the medicament is in the form of a softgel capsule. 

15. A pharmaceutical composition obtainable by a method which comprises 

17 
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5 

10 

15 

20 

25 

(I) mixing 

(a) naproxen sodium; 

(b) a deionizing agent selected from hydrochloric acid, hydrobromic acid, 

hydroiodic acid, sulfuric acid, fumaric acid, maleic acid, tartaric acid, 

methane-, ethane-, and benzene sulfonates, citric acid, malic acid, acetic 

acid, proprionic acid, pyruvic acid, butanoic acid, and lactic acid in an 

amount to cause partial deionization of the salt of from about 0.2 to 1.0 

mole equivalents per mole of the naproxen sodium; 

(c) 

(d) 

polyethylene glycol; and optionally 

water 

at a temperature of from 50°C to 70°C. 

16. A softgel capsule obtainable by a method which comprises 

(I) producing a fill material by mixing 

(a) 

(b) 

(c) 

(d) 

(II) 

naproxen sodium; 

a deionizing agent selected from hydrochloric acid, hydrobromic acid, 

hydroiodic acid, sulfuric acid, fumaric acid, maleic acid, tartaric acid, 

methane-, ethane-, and benzene sulfonates, citric acid, malic acid, acetic 

acid, proprionic acid, pyruvic acid, butanoic acid, and lactic acid in an 

amount to cause partial deionization of the salt of from about 0.2 to 1.0 

mole equivalents per mole of the pharmaceutically active agent(s); 

polyethylene glycol; and optionally 

water 

at a temperature of from 50°C to 70°C; and 

encapsulating the mixture in a softgel capsules. 

18 
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Application No: 0 6 7 3 7 0 18 . 9 
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The representative was informed about the following objections: 

Novelty: 

01 still anticipates the subject matter of claim 1 of the main request. Oiclofenac is con­
sidered as an acidic pharmaceutical active agent. 

Inventive step. 

the provided data do not represent a fair comparison with the closest prior art (01 or 
03 if the claims were restricted to naproxen). The tested compositions differ signifi­
cantly from the compositions of the prior art (e.g. water content and active). Therefore, 
it was not possible to deduce any unexpected effect related to the possible distin­
guishing feature namely the presence of an additional deionizing agent. It was further 
pointed out, that even if a particular effect was shown, there was no justification to ex­
trapolate from one single example to all compositions comprised within the scope of 
the claims, such as to compositions with a different active agent or a different acid. 

Article 123 (2) EPC 

The representative was further informed that a possible combination of specific active 
agents and specific acids might cause problems under the provisions of Article 123(2) 
EPC. 

Postponement of the oral proceedings 

The representative asked whether it was possible to postpone the oral proceedings in 
order to produce comparative data. 

The examiner pointed out that the lack of data was already objected in the I PER. Fur­
ther, the application did not contain any data which made any unexpected effect plau­
sible. However, the point will be discussed with the other members of the examining 
division. 

Hereby, the applicant is informed that after consultation with the other members of the 
examining division, the examining division came to the conclusion that there is no jus­
tification to postpone the oral proceedings. 
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European Patent Office 
Directorate General 2 
Erhardtstrar:le 27 
D-80298 Munchen 
GERMANY 

4 October 2011 
URGENT 

ORAL PROCEEDINGS SCHEDULED FOR 7 OCTOBER 2011 

PLEASE PASS DIRECTLY TO THE EXAMINER MR BUTTNER 

Sent by fax 

Dear Sirs 

European Patent Application No. 06737018.!1-2123 
BANNER PHARMACAPS, INC. 

Our ref: PABCX/P38814EP 

We are now providing some further written submissions prior to the oral proceedings set for 
7 October2011. 

The Oral Proceedings 

Nobody will attend the oral proceedings on behalf of the applicant. We request a decision on 
the basis of the current state of the file, taking into account the comments below. 

Amended Claims 

We enclose a new set of claims to replace the sth auxiliary request currently on file. We 
request that the decision of the Exambing Division is made on the basis of the main request 
and auxiliary requests 1 to 5 as filed with our letter of 16 September 2011 and the enclosed 
5th auxiliary request. 

The enclosed claims are based on the claims of the 5th auxiliary request as filed with our 
Jetter uf 16 September 2011. The claims of that request have been further amended to limit 
the claimed pharmaceutical composition and the fill material of the soft gel capsules to liquid 
compositions and fills. Basis for this ame,dment can be found at page 3, line 13 of the 
application as filed. 

It is an essential feature of the enclosed claims that the composition/fill contains naproxen 
sodium. It is clear from the application as filed that that naproxen sodium is the preferred salt 
of an acid drug. This salt is used in all of the examples in the application as filed. 

PoltelCiotbonLLP ''a l"r.lt<d llabl1,1)' p.unc.s~lp, regl;tm<lln E~gland (tio. oc;os•~7)..,d ''ll"'•'d loy IPR~s­
Rog;steo...t Officus s\mm.lho mcmbe1s,all<1 of "hM~ nam-. Is ••:dlabl• for l!t<pl<'lloutth• "SI<·.,,d offi<t', 
"'" UK·«!l<!trtd rm•t and/Or'"<!. m>flonorncys •~l"' '"~j..:l K> IFII<s'• wde of'"""""'' [ot\VYV/Jprog.o,g.~kj. 
AliiMiru<Cionu"' om pled uh)..:t I<> ourCtlrreot lorm< of engagemm~. 

NOmNGHAM•MUNICH 

P~rk View House 
sBTfle Ropewalk 
Nottingham NG1 5DD 
United Kingdom 

Duration: 04.10.201118:02:35-04.10.201118:03:32. This page 2 of 7 was completed at 04.10.201118:02:50 
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Novelty 

~POTTER 
~~CLARKSON 

The subject matter claimed is novel in view of the cited prior art. In particular, none of the 
cited prior art documents disclose a liquid pharmaceutical composition comprising the 
ingredients specified in enclosed claim 1. 

Inventive Step 

The claimed compositions are also inventive over the disclosure of the cited prior art. 

The experimental data filed with our letter of 16 September 2011 clearly show that 
compositions of the invention do not suffer from problems associated with PEG ester 
formation, even on prolonged storage. This is entirely unexpected from the prior art. 

The examiner has suggested that further, extensive experimental data is needed to show 
that the invention solves the problem of PEG ester formation. We consider that the 
examiner's request is unjustified. 

The examiner suggested that the molecular weight of the PEG contained in the compositions 
of the invention may have an effect on PEG ester formation and that experimental data is 
needed to show that reduced PEG ester formation is achieved using PEGs of different 
molecular weights. This is not necessary or appropriate. The claims of the sixth auxiliary 
request have been limited to specify that the pharmaceutical composition or fill material is 
liquid. This places a limitation on the nature of the PEG. 

Increasing the molecul~r weight of PEG increases its viscosity. Therefore, higher molecular 
weight PEGs will produce compositions that are semi-solid or solid. Lower molecular weight 
PEGs such as PEG 400 and PEG 600 will produce liquid compositions. This information 
about PEGs is readily available and the skilled person would ~now which PEGs could be 
used to produce liquid composition. PEG 600 was used in the compositions for which 
stability testing was reported in the experimental data filed on 16 September 2011. 

The examiner has not clearly indicated why he thinks that the molecular weight of the PEG 
will affect the formation of PEG esters. Regardless of molecular weight, all PEGs contain 
groups that have the potential to react with acid drugs to form PEG esters. 

Thus, it is not considered necessary to conduct experiments using PEGs having a range of 
molecular weights. 

The examiner has also suggested that data relating to compositions comprising different 
acids at different concentrations is required. We do not agree. The claims are directed to 
compositions. What is important for the patentability of the composition claims is that the 
composition comprises 0.2 to 1.0 mol equivalents of a deionising agent. In the case of 
naproxen sodium this deionising agent is H• ions. The source of the H' ions is irrelevant, as 
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is the concentration of the acid used to provide the required amount of H+ ions. These are, at 
most, features of the process used to produce the compositions, and not features of the 
compositions. However, the examiner has in any case not explained why the concentration 
of the acid that is used to form the composition (as opposed to the molar ratio of the acid i.o. 
the composition) should matter. 

The examiner indicated, that in his opinion, examples in which lactic acid is used as the 
source of H+ ions cannot be considered to be representative of compositions comprising 
other acids. It seems that he thinks that la~ic acid may stabilize the composition in some 
other way (perhaps by means of chelation), in addition to providing a source of H+ ions. 
How8ver, the examiner has not provided any scientific evidence that this could indeed be the 
case. In fact, there is no reason to suppose that chelation of lactic acid could have any effect 
on PEG ester formation. 

The examiner also suggested that the data provided may not be representative of the 
compositions of the invention because the compositions tested contained propylene glycol 
and povidone K-30. However, the examiner has not provided any rationale as to why these 
components may prevent PEG ester formation. It is clear from page 7, lines 13 to 15 of the 
application as filed that these materials are used simply to enhance drug solubility. It is 
unjustified to say that the inclusion of these ingredients means the compositions tested do 
not provide an appropriate representation of the invention. 

In summary, we do not think that the examiner's request for such a large of amount of 
experimental data is reasonable. The information provided illustrates the advantages of the 
invention, and shows that it works. We consider that it is at least plausible that the effect will 
be achieved over the whole scope of the claim. 

Yours faithfully 

.. -"\ (/ 
_..A // . ,v 

c./ 

Charlotte Crowhurst PhD 
For and on behalf of Potter Clarkson LLP 

Enc: New auxiliary request 6 

Duration: 04.10.201118:02:35-04.10.201118:03:32. This page 4 of 7 was completed at 04.10.201118:03:10 
Received at the EPO on Oct 04, 2011 18:03:32. Page 4 of 7 

js 



 
Petitioner - Catalent Pharma Solutions 

Ex. 1007a, Pg. 296 of 801

10/04/2011 05:02:09 PM Potter Clarkson LLP -> 

URGENT 

Page 1/7 

~POTTER 
'iff CLARKSON 

ORAL PROCEEDINGS SCHEDULED FOR 
7 OCTOBER 2011 

PLEASE PASS DIRECTLY TO THE EXAMINER 
MR BUTTNER 

To: European Patent Office 

Your Fax No: 00 49 89 2399 4465 

From: Charlotte Crowhurst PhD 

Date: 4 October 2011 

Our Ref: PABCXIP38814EP 

Your Ref: European Patent Application No. 06737018.9-2123 

Sheet 1 of7 Original by Post: " 

MESSAGE: 

CONFIOENT1Al1T'f NOTE 

The inlormtllion con\:li!1ed in thlsteleeopy message Is legally privileged and eorfidenlial infcrmalion inlended only fer the usa efthe i:"ldividual or entit)' nimi!d abo~e. If 
the reader of this message is nDI \M intended recipient, y~u are hereby noti!i!!d that any dissemination, distribulion or copy ol this telecopy is strictly prohibited. IF you 
ha11e received ttllstele::apyil'l error. please lmmedlalelvnotifv us bvtelephone; +~4 (()) 115 955 2211. 

Polt~r Clarkson LLP is a limit9!f liability par1n<>i~hip, rl!gi~lered In 1!1gtand (No. OC315197) a~d 
regulated by IPReg. Registered Office as shDWil. The members, a list ofwllos~names Is available I~ 
lnspc<;lion at \he registered office, are UK-regislered patent and/or trade mark altomeys ar~d are $1l~je~l 
to IPReg'scodtl of cmduel (at \0"\IIW.Ipreg.org.u~l. Alllnslruetions are accepted subject to our currant 
lermsofensas=~nt 
NOTilNGHAM • MUNICH 

Park View House 
SB The Ropcwt~lk 
No:lin"ham NG1 SOD 
Unted KingcFom 

Duration: 04.10.201118:02:35-04.10.201118:03:32. This page 1 of 7 was completed at 04.10.201118:02:41 
Received at the EPO on Oct 04, 2011 18:03:32. Page 1 of 7 

T. -..44 (0)1159552211 
F. -..4~ (0) 115 955:1201 
E. info@poHerclarkson.eom 
W. www.pot~rclarkSon.com 



 
Petitioner - Catalent Pharma Solutions 

Ex. 1007a, Pg. 297 of 801

Europaisches 
Patentamt 

European 
Patent Office 

Office europeen 
des brevets 

Application No. : 06 737 018.9 

Consultation by telephone with the applicant I representative 

Participants 

Applicant: 

Representative: 

Member(s) of the 
Examining Division: 

Result of consultation 

See Separate Sheet 

29.09.2011 

Date 

Enclosure(s): 

EPO Form 2036 12.07TRI 

Despatch for information 

Banner Pharmacaps Inc. 

Crowhurst, Charlotte Waveney 

Buttner, Ulf 

Buttner, Ulf 

Examiner 

European Patent Office 
80298 MUNICH 
GERMANY 
Tel: +49 89 2399 0 
Fax: +49 89 2399 4465 



 
Petitioner - Catalent Pharma Solutions 

Ex. 1007a, Pg. 298 of 801

L 

Europaisches 
Patentamt 

European 
Patent Office 

Office europeen 
des brevets 

1111111111111111111111111111111111111111111111111111111 
Crowhurst, Charlotte Waveney 
Potter Clarkson LLP 
Park View House 
58 The Ropewalk 
Nottingham 
NG1 500 
ROYAUME-UNI 

Application No. 

06 737 018.9 - 2123 

Applicant 

Banner Pharmacaps Inc. 

Result of consultation 

_j 

I 

Ref. 

PABCAJP38814EP 

A copy of the result of consultation of 29.09.2011 is enclosed for your information. 

Buttner, Ulf 
For the Examining Division 

Enclosure(s): Copy of result of consultation (Form 2036) 

EPO Form 2049A 12.07TRI 

I 

European Patent Office 
80298 MUNICH 
GERMANY 
Tel: +49 89 2399 0 
Fax: +49 89 2399 4465 

Formalities Officer 
Name: Schlemmer, M 
Tel: +49 89 2399- 8082 
or call 
+31 (0)70 340 45 00 

Substantive Examiner 
Name: Buttner, Ulf 
Tel: +49 89 2399- 7841 

Date 

04.10.2011 



 
Petitioner - Catalent Pharma Solutions 

Ex. 1007a, Pg. 299 of 801

Datum 
Date 
Date 

04.10.2011 
Blatt 
Sheet 1 
Feuille 

Anmelde-Nr: 
Application No: 0 6 7 3 7 0 18 . 9 
Demande no: 

This is a summary of two telephone calls made on 28.09 and 29.09.2011. 

The representative explained that new data might be produced within a two month 
time period. She therefore, asked whether it would be possible to postpone the oral 
proceedings or to continue in writing. 

The examiner pointed out that the lack of data was already objected in the I PER, in 
that therefore was enough time to produce data. It was also pointed out that in case of 
doubt about the nature of the data, there was plenty of time before the oral proceed­
ings to contact the examiner. 

The examiner explained that it was necessary that the claims at least met the require­
ments of Article 54(2) EPC and Article 123(2) EPC before discussing about a post­
ponement of the oral proceedings. 

Further, it was pointed out that the application did not contain any data relating to the 
stability of the claimed compositions. In view the teaching of 02 (p.4) to which the ap­
plicant referred to with the submissions of 05.08.2011, it was not plausible that a for­
mulation where the acid was only partially ionized had an improved stability. There­
fore, the alleged improved stability is based on pure speculation. Such a lack of plau­
sibility normally cannot be remedied by later evidence. 

It was further noted that in order to decide about a postponement of oral proceedings, 
it was necessary to provide a detailed plan about the scheduled comparative tests. 
Only in such a case it was possible to evaluate whether the possibly obtained data 
were suitable to demonstrate an unexpected effect. 

The examiner pointed out that at the moment, the examining division did not see how 
such tests could look like, due to the extreme breath of the claims. 

Points to be considered were, the different pka values for the active compounds and 
for the acids and their mutual interaction. The importance of the pH-value for the for­
mation of esters was highlighted. It was further pointed out that protonation of the acid 
active compounds would decrease their water solubility, which was related to an in­
creased volume, which the person skilled in the art was trying to avoid in the prior art. 
It was further pointed out that the molecular weight of the PEG might influence the sta­
bility and solubility. Thus, if data were produced they only could show an effect for 
very specifc conditions. A number of these parameters were not included within the 
application and therefore could not be introduced as possible limiting features into the 
claims. Therefore, it was doubted that it was possible to carry out tests which would 
cover the whole scope of the claims. 
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It was further pointed out that the latest data were made in compositions were no wa­
ter was added_ Since PEG was highly hygroscopic and always contained traces of wa­
ter it was doubted that water could be excluded from the claims in view of Decision G 
2/1 Q_ Compositions comprising water were the preferred embodiments of the inven­
tions_ 

Summarizing as discussed with all members of the examining division, first there must 
a request where the only remaining issue was inventive step and second the planned 
experiments were suitable to demonstrate an effect over the whole breadth claimed, 
before a possible postponement of oral proceedings could be taken into consideration_ 
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Sixth Auxiliary Request 

CLAIMS 

5 1. A liquid pharmaceutical composition comprising 

"10 

20 

(a) naproxen sodium; 

(b) a deionizing agent in an amount to cause partial deionization of the 

naproxen sodium of from about 0.2 to 1.0 mole equivalents per mole of 

the naproxen sodium; 

(c) 

(d) 

polyethylene glycol; and optionally 

water. 

2. A softt;el capsule comprising a liquid fill material wherein the fill material 

comprises 

(a) 

(b) 

(c) 

(d) 

naproxen sodium; 

a deionizing agent in an amount to cause partial deionization of the 

naproxen sodium of from about 0.2 to 1.0 mole equivalents per mole of 

the naproxen sodium; 

polyethylene glycol; and optionally 

water. 

3. The composition or capsule of claim 1 or 2 wherein the deionizing agent is 

selected from hydrochloric acid, hydrobromic acid, hydroiodic acid, sulfuric acid, fumaric 

acid, maleic acid, tartaric acid, methane-, ethane-, and benzene sulfonates, citric acid, 

25 malic acid, acetic acid, proprionic acid, pyruvic acid, butanoic acid, and lactic acid. 

4. The composition or capsule of any one of the preceding claims wherein the 

composition or fill material has a pH of from about 2.5 to aboJt 7.5. 

30 5. The composition or capsule of any one of the preceding claims wherein 

polyethylene glycol is present in an amount from about 10% to about 80% by weight. 

6. The composition or the capsule of any one of the preceding claims wherein water 

is present in an amount from about 1% to about 18% by weight. 

35 

16 
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7. The composition or capsule of any one of the preceding claims further comprising 

one or more excipients selected from the group consisting of plasticizers, crystallization 

inhibitors, wetting agents, bulk filling agents, solubilizers, bioavailability enhancers, 

solvents, pH-adjusting agents, dyes, preservatives, solvents, surfactants, and 

s combinatons thereof. 

10 

15 

20 

25 

30 

35 

8. The composition or capsule of claim 7 wherein the solubilizer is selected from the 

group consisting of glycerin, polyvinylpyrrolidone, propylene glycol and combinations 

thereof. 

9. The composition or capsule of claim 7 wherein the solubilizer is present in 

amount from about 1% to about 1 0% by weight. 

10. A composition or capsule of any of claims 1 to 9 for use as a medicament. 

11. A method of making the composition or capsule of any of claims 1 to 10 

comprising 

(a) mixing the naproxen sodium, the polyethylene glycol and the deionizing 

agent and optionally water at a temperature of from 50'C to 70'C; and 

(b) encapsulating the mixture in a softgel capsule. 

12. The use of 

(a) 

(b) 

(c) 

(d) 

naproxen sodium; 

a deionizing agent selected from hydrochloric acid, hydrobromic acid, 

hydroiodic acid, sulfuric acid, fumaric acid, maleic acid, tartaric acid, 

methane-, ethane-, and benzene sulfonates, citric acid, malic acid, acetic 

acid, proprionic acid, pyruvic acid, butanoic acid, and lactic acid in an 

amount to cause partial deionization of the naproxen sodium of from about 

0.2 to 1.0 mole equivalents per mole of the pharmaceutically active 

agent(s); 

polyethylene glycol: and optionally 

water 

in the manufacture of a liquid medicament for administration of naproxen sodium 

to a patient in need thereof. 

13. The use of claim 12 wherein the medicament is in the form of a softgel capsule. 

17 
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14. A liquid pharmaceutical composition obtainable by a method which comprises 

5 

·o 

15 

20 

25 

(I) 

(a) 

(b) 

(c) 

(d) 

mixing 

naproxen sodium; 

a deionizing agent selected from hydrochloric acid, hydrobromic acid, 

hydroiodic acid, sulfuric acid, fumaric acid, maleic acid, tartacic acid, 

methane-, ethane-, and benzene sulfonates, citric acid, malic acid, acetic 

acid, proprionic acid, pyruvic acid, butanoic acid, and lactic acid in an 

amount to cause partial deionization of the naproxen sodium of from about 

0.2 to 1.0 mole equivalents per mole of the naproxen sodium; 

~olyethylene glycol; and optionally 

water 

at a temperature of from so•c to 70°C. 

15. A softgel capsule obtainable by a method which comprises 

(I) producing a liquid fill material by mixing 

(a) naproxen sodium; 

(b) a deionizing agent selected from hydrochloric acid, hydrobromic acid, 

hydroiodic acid, sulfuric acid, fumaric acid, maleic acid, tartaric acid, 

methane-, ethane-, and benzene sulfonates, citric acid, malic acid, acetic 

acid, proprionic acid, pyruvic acid, butanoic acid, and lactic acid in an 

amount to cause partial deionization of the naproxen sodium of from about 

0.2 to 1.0 mole equivalents per mole of the pharmaceutically active 

agent(s); 

(c) 

(d) 

polyethylene glycol; and optionally 

water 

at a temperature of from 50°C to 70°C; and 

(II) encapsulating the mixture in a softgel capsules. 

18 
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URGENT 

~POTTER 
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4 October 2011 

ORAL PROCEEDINGS SCHEDULED FOR 7 OCTOBER 2011 

PLEASE PASS DIRECTLY TO THE EXAMINER MR BUTTNER 

Sent by fax 

Dear Sirs 

European Patent Application No. 06737018.9-2123 
BANNER PHARMACAPS, INC. 
Our ref: PABCX/P38814EP 

We are now providing some further written submissions prior to the oral proceedings set for 
7 October 2011. 

The Oral Proceedings 

Nobody will attend the oral proceedings on behalf of the applicant. We request a decision on 
the basis of the current state of the file, taking into account the comments below. 

Amended Claims 

We enclose a new set of claims to replace the 61
h auxiliary request currently on file. We 

request that the decision of the Examining Division is made on the basis of the main request 
and auxiliary requests 1 to 5 as filed with our letter of 16 September 2011 and the enclosed 
6th auxiliary request. 

The enclosed claims are based on the claims of the 6th auxiliary request as filed with our 
letter of 16 September 2011. The claims of that request have been further amended to limit 
the claimed pharmaceutical composition and the fill material of the soft gel capsules to liquid 
compositions and fills. Basis for this amendment can be found at page 3, line 13 of the 
application as filed. 

It is an essential feature of the enclosed claims that the composition/fill contains naproxen 
sodium. It is clear from the application as filed that that naproxen sodium is the preferred salt 
of an acid drug. This salt is used in all of the examples in the application as filed. 

Potter Clarbon LLP •s a l1m1ted liab•l•ty putnership, registered m England (No. OC315197) and regulat~ by IPReg. 
Reg1stered Office as shown. The members, a hst of whose names is available for mspea•on at the registered office, 
are UK-reg1stered patent andjor trade mar\: attorneys and are sub;ect to IPReg's code of condua (at W'WW'.1preg.org.uk). 
All instruct1ons are accepte-d subi«t to our current terms of engagement. 

NOmNCHAM • MUNICH 

Park View House 
58 The Ropewalk 
Nottingham NG1 5DD 
United Kingdom 

cont/ .... 
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The subject matter claimed is novel in view of the cited prior art. In particular, none of the 
cited prior art documents disclose a liquid pharmaceutical composition comprising the 
ingredients specified in enclosed claim 1. 

Inventive Step 

The claimed compositions are also inventive over the disclosure of the cited prior art. 

The experimental data filed with our letter of 16 September 2011 clearly show that 
compositions of the invention do not suffer from problems associated with PEG ester 
formation, even on prolonged storage. This is entirely unexpected from the prior art. 

The examiner has suggested that further, extensive experimental data is needed to show 
that the invention solves the problem of PEG ester formation. We consider that the 
examiner's request is unjustified. 

The examiner suggested that the molecular weight of the PEG contained in the compositions 
of the invention may have an effect on PEG ester formation and that experimental data is 
needed to show that reduced PEG ester formation is achieved using PEGs of different 
molecular weights. This is not necessary or appropriate. The claims of the sixth auxiliary 
request have been limited to specify that the pharmaceutical composition or fill material is 
liquid. This places a limitation on the nature of the PEG. 

Increasing the molecular weight of PEG increases its viscosity. Therefore, higher molecular 
weight PEGs will produce compositions that are semi-solid or solid. Lower molecular weight 
PEGs such as PEG 400 and PEG 600 will produce liquid compositions. This information 
about PEGs is readily available and the skilled person would know which PEGs could be 
used to produce liquid composition. PEG 600 was used in the compositions for which 
stability testing was reported in the experimental data filed on 16 September 2011. 

The examiner has not clearly indicated why he thinks that the molecular weight of the PEG 
will affect the formation of PEG esters. Regardless of molecular weight, all PEGs contain 
groups that have the potential to react with acid drugs to form PEG esters. 

Thus, it is not considered necessary to conduct experiments using PEGs having a range of 
molecular weights. 

The examiner has also suggested that data relating to compositions comprising different 
acids at different concentrations is required. We do not agree. The claims are directed to 
compositions. What is important for the patentability of the composition claims is that the 
composition comprises 0.2 to 1.0 mol equivalents of a deionising agent. In the case of 
naproxen sodium this de ionising agent is H+ ions. The source of the H+ ions is irrelevant, as 

cont/ .... 
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is the concentration of the acid used to provide the required amount of H+ ions. These are, at 
most, features of the process used to produce the compositions, and not features of the 
compositions. However, the examiner has in any case not explained why the concentration 
of the acid that is used to form the composition (as opposed to the molar ratio of the acid in 
the composition) should matter. 

The examiner indicated, that in his opinion, examples in which lactic acid is used as the 
source of H+ ions cannot be considered to be representative of compositions comprising 
other acids. It seems that he thinks that lactic acid may stabilize the composition in some 
other way (perhaps by means of chelation), in addition to providing a source of H+ ions. 
However, the examiner has not provided any scientific evidence that this could indeed be the 
case. In fact, there is no reason to suppose that chelation of lactic acid could have any effect 
on PEG ester formation. 

The examiner also suggested that the data provided may not be representative of the 
compositions of the invention because the compositions tested contained propylene glycol 
and povidone K-30. However, the examiner has not provided any rationale as to why these 
components may prevent PEG ester formation. It is clear from page 7, lines 13 to 15 of the 
application as filed that these materials are used simply to enhance drug solubility. It is 
unjustified to say that the inclusion of these ingredients means the compositions tested do 
not provide an appropriate representation of the invention. 

In summary, we do not think that the examiner's request for such a large of amount of 
experimental data is reasonable. The information provided illustrates the advantages of the 
invention, and shows that it works. We consider that it is at least plausible that the effect will 
be achieved over the whole scope of the claim. 

Yours faithfully 

.-'"\ / 
,.(. \ ...... 
. ;I' 

-.__/ 
~·v· 

Charlotte Crowhurst PhD 
For and on behalf of Potter Clarkson LLP 

Enc: New auxiliary request 6 
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Sixth Auxiliary Request 

CLAIMS 

5 1. A liquid pharmaceutical composition comprising 

10 

15 

20 

(a) naproxen sodium; 

(b) a deionizing agent in an amount to cause partial deionization of the 

naproxen sodium of from about 0.2 to 1.0 mole equivalents per mole of 

the naproxen sodium; 

(c) 

(d) 

polyethylene glycol; and optionally 

water. 

2. A softgel capsule comprising a liquid fill material wherein the fill material 

comprises 

(a) 

(b) 

(c) 

(d) 

naproxen sodium; 

a deionizing agent in an amount to cause partial deionization of the 

naproxen sodium of from about 0.2 to 1.0 mole equivalents per mole of 

the naproxen sodium; 

polyethylene glycol; and optionally 

water. 

3. The composition or capsule of claim 1 or 2 wherein the deionizing agent is 

selected from hydrochloric acid, hydrobromic acid, hydroiodic acid, sulfuric acid, fumaric 

acid, maleic acid, tartaric acid, methane-, ethane-, and benzene sulfonates, citric acid, 

25 malic acid, acetic acid, proprionic acid, pyruvic acid, butanoic acid, and lactic acid. 

4. The composition or capsule of any one of the preceding claims wherein the 

composition or fill material has a pH of from about 2.5 to about 7.5. 

30 5. The composition or capsule of any one of the preceding claims wherein 

polyethylene glycol is present in an amount from about 10% to about 80% by weight. 

6. The composition or the capsule of any one of the preceding claims wherein water 

is present in an amount from about 1% to about 18% by weight. 

35 
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7. The composition or capsule of any one of the preceding claims further comprising 

one or more excipients selected from the group consisting of plasticizers, crystallization 

inhibitors, wetting agents, bulk filling agents, solubilizers, bioavailability enhancers, 

solvents, pH-adjusting agents, dyes, preservatives, solvents, surfactants, and 

5 combinations thereof. 

10 

15 

20 

25 

30 

35 

8. The composition or capsule of claim 7 wherein the solubilizer is selected from the 

group consisting of glycerin, polyvinylpyrrolidone, propylene glycol and combinations 

thereof. 

9. The composition or capsule of claim 7 wherein the solubilizer is present in 

amount from about 1% to about 10% by weight. 

10. A composition or capsule of any of claims 1 to 9 for use as a medicament. 

11. A method of making the composition or capsule of any of claims 1 to 10 

comprising 

(a) mixing the naproxen sodium, the polyethylene glycol and the deionizing 

agent and optionally water at a temperature of from 50°C to 70°C; and 

(b) encapsulating the mixture in a softgel capsule. 

12. The use of 

(a) 

(b) 

naproxen sodium; 

a deionizing agent selected from hydrochloric acid, hydrobromic acid, 

hydroiodic acid, sulfuric acid, fumaric acid, maleic acid, tartaric acid, 

methane-, ethane-, and benzene sulfonates, citric acid, malic acid, acetic 

acid, proprionic acid, pyruvic acid, butanoic acid, and lactic acid in an 

amount to cause partial de ionization of the naproxen sodium of from about 

0.2 to 1.0 mole equivalents per mole of the pharmaceutically active 

agent(s); 

(c) polyethylene glycol: and optionally 

(d) water 

in the manufacture of a liquid medicament for administration of naproxen sodium 

to a patient in need thereof. 

13. The use of claim 12 wherein the medicament is in the form of a softgel capsule. 

17 
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10 
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25 

14. A liquid pharmaceutical composition obtainable by a method which comprises 

(I} mixing 

(a) 

(b) 

(c) 

(d) 

naproxen sodium; 

a deionizing agent selected from hydrochloric acid, hydrobromic acid, 

hydroiodic acid, sulfuric acid, fumaric acid, maleic acid, tartaric acid, 

methane-, ethane-, and benzene sulfonates, citric acid, malic acid, acetic 

acid, proprionic acid, pyruvic acid, butanoic acid, and lactic acid in an 

amount to cause partial deionization of the naproxen sodium of from about 

0.2 to 1.0 mole equivalents per mole of the naproxen sodium; 

polyethylene glycol; and optionally 

water 

at a temperature of from 50°C to 70°C. 

15. A softgel capsule obtainable by a method which comprises 

(I) producing a liquid fill material by mixing 

(a) naproxen sodium; 

(b) a deionizing agent selected from hydrochloric acid, hydrobromic acid, 

hydroiodic acid, sulfuric acid, fumaric acid, maleic acid, tartaric acid, 

methane-, ethane-, and benzene sulfonates, citric acid, malic acid, acetic 

acid, proprionic acid, pyruvic acid, butanoic acid, and lactic acid in an 

amount to cause partial deionization of the naproxen sodium of from about 

0.2 to 1.0 mole equivalents per mole of the pharmaceutically active 

agent(s); 

(c) 

(d) 

polyethylene glycol; and optionally 

water 

at a temperature of from 50°C to 70°C; and 

(II) encapsulating the mixture in a softgel capsules. 

18 
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European Patent Office 
Directorate General 2 
Erhardtstrar.le 27 
D-80298 Munchen 
GERMANY 

4 October 2011 
URGENT 

ORAL PROCEEDINGS SCHEDULED FOR 7 OCTOBER 2011 

PLEASE PASS DIREGTL Y TO THE EXAMINER MR BUTTNER 

Sent by fax 

Dear Sirs 

European Patent Application No. 06737018.9-2123 
BANNER PHARMACAPS, INC. 
Our ref: PABCXIP38814EP 

We are now providing some further written submissions prior to the oral proceedings set for 
7 October 2011. 

The Oral Proceedings 

Nobody will attend the oral proceedings on behalf of the applicant. We request a decision on 
the basis of the current state of the file, taking into account the comments below. 

Amended Claims 

We enclose a new set of claims to replace the 6111 auxiliary request currently on file. We 
request that the decision of the Examining Division is made on the basis of the main request 
and auxiliary requests 1 to 5 as filed with our letter of 16 September 2011 and the enclosed 
6"' auxiliary request. 

The enclosed claims are based on the claims of the 61
" auxiliary request as filed with our 

letter of 16 September 2011. Th8 claims of that request hav8 been further amended to limit 
the claimed pharmaceutical composition and the fill material of the soft gel capsules to liquid 
compositions and fills. Basis for this amendment can be found at page 3, line 13 of the 
application as filed. 

It is an essential feature of the enclosed claims that the composition/fill contains naproxen 
sodium. It is clear from the application as filed that that naproxen sodium is the preferred salt 
of an acid drug. This salt is used in all of the examples in the application as filed. 

Potter Clarkson LL? is a limited liaJilitypartnershlp, reg'stered Ill Engl01nd (No. OC315197) ond regulal~d by IPReg. 
Registered Office as shown. "The m€mbers, a 1:.;1 of whose na.m01s is available fariMpeelion at the registered office, 
er01 UK-registered petentor~dlcr !race markaltomays and are subje~tlo IPReg's code of eond~et (at www.ipreg.org.uk). 
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Novelty 

The subject matter claimed is novel in view of the cited prior art. In particular, none of the 
cited prior art documents disclose a liquid pharmaceutical composition comprising the 
ingredients specified in enclosed claim 1. · 

Inventive Step 

The claimed compositions are also inventive over the disclosure of the cited prior art. 

The experimental data filed with our letter of 16 September 2011 clearly show that 
compositions of the invention do not suffer from problems associated with PEG ester 
formation, even on prolonged storage. This is entirely unexpected from the prior art. 

The examiner has suggested that further, extensive experimental data is needed to show 
that the invention solves the problem of PEG ester formation. We consider that the 
examiner's request is unjustified. 

The examiner suggested that the molecular weight of the PEG contained in the compositions 
of the invention may have an effect on PEG ester formation and that experimental data is 
needed to show that reduced PEG ester formation is achieved using PEGs of different 
molecular weights. This is not necessary or appropriate. The claims of the sixth auxiliary 
request have been limited to specify that the pharmaceutical composition or fill material is 
liquid. This places a limitation on the nature of the PEG. 

Increasing the molecular weight of PEG increases its viscosity. Therefore, higher molecular 
weight PEGs will produce compositions that are semi-solid or solid. Lower molecular weight 
PEGs such as PEG 400 and PEG 600 will produce liquid compositions. This information 
about PEGs is readily available and the skilled person would know which PEGs could be 
used to produce liquid composition. PEG 600 was used in the compositions for which 
stability testing was reported in the experimental data filed on 16 September 2011. 

The examiner has not clearly indicated why he thinks that the molecular weight of the PEG 
will affect the formation of PEG esters. Regardless of molecular weight, all PEGs contain 
groups that have the potential to react with acid drugs to form PEG esters. 

Thus, it is not considered necessary to conduct experiments using PEGs having a range of 
molecular weights. 

The examiner has also suggested that data relating to compositions comprising different 
acids at different concentrations is required. We do not agree. The claims are directed to 
compositions. What is important for the patentability of the composition claims is that the 
composition comprises 0.2 to 1.0 mol equivalents of a deionising agent. In the case of 
naproxen sodium this deionising agent is H+ ions. The source of the H+ ions is irrelevant, as 
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is the concentration of the acid used to provide the required amount of H+ ions. These are, at 
most, features of the process used to produce the composttions, and not features of the 
compositions. However, the examiner has in any case not explained why the concentration 
of the acid that is used to form the composition (as opposed to the molar ratio of the acid ]!l 
the composition) should matter. 

The examiner indicated, that in his opinion, examples in which lactic acid is used as the 
source of W ions cannot be considered to be representative of compositions comprising 
other acids. It seems that he thinks that lactic acid may stabilize the composition in some 
other way (perhaps by means of chelation), in addition to providing a source of H• ions. 
Howev.,r, lh" 8Xaminer has not provided any scientific evidence that this could indeed be the 
case. In fact, there is no reason to suppose that chelation of lactic acid could have any effect 
on PEG ester formation. 

The examiner also suggested that the data provided may not be representative of the 
compositions of the invention because the compositions tested contained propylene glycol 
and povidone K-30. However, the examiner has not provided any rationale as to why these 
components may prevent PEG ester formation. It is clear from page 7, lines 13 to 15 of the 
application as filed that these materials are used simply to enhance drug solubility. It is 
unjustified to say that the inclusion of these ingredients means the compositions tested do 
not provide an appropriate representation of the invention. 

In summary, we do not think that the examiner's request for such a large of amount of 
experimental data is reasonable. The information provided illustrates the advantages of the 
invention, and shows that it works. We consider that it is at least plausible that the effect will 
be achieved over the whole scope of the claim. 

Yours faithfully 

Chartotte Crowhurst P D 
For and on behalf of Potter Clarkson LLP 

Enc: New auxiliary request 6 
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27 October 2011 

In response to the communication of 18 October 2011 we enclose a copy of the documents 
filed on 4 October 2011 including the claims of the sixth auxiliary request. 

We believe that this should address the issues raised in the communication of 18 October 
2011. However, if there are any remaining issues, the Formalities Officer is kindly asked to 
telephone Dr Charlotle Crowhurst. 

Yours faithfully 

Charlotte Crowhurst PhD 
For and on behalf of Potter Clarkson LLP 

Enc: Documents filed on 4 October 2011 
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Sixth Auxiliary Request 

CLAIMS 

5 1. A liquid pharmaceutical composition comprising 

10 

15 

20 

(a) naproxen sodium; 

(b) a deionizing agent in an amount to cause partial deionization of the 

naproxen sodium of from about 0.2 to 1.0 mole equivalents per mole of 

the naproxen sodium; 

(c) 

(d) 

polyethylene glycol; and optionally 

water. 

2. A sottgel capsule comprising a liquid fill material wherein the fill material 

comprises 

(a) 

(b) 

naproxen sodium; 

a deionizing agent n an amount to cause partial deionization of the 

naproxen sodium of from about 0.2 to 1.0 mole equivalents per mole of 

the naproxen sodium; 

(c) polyethylene glycol; and optionally 

(d) water. 

3. The composition or capsule of claim 1 or 2 wherein the deionizing agent is 

selected from hydrochloric acid, hydrobromic acid, hydroiodic acid, sulfuric acid, fumaric 

acid, maleic acid, tartaric acid, methane-, ethane-, and benzene sulfonates, citric acid, 

25 malic acid, acetic acid. proprionic acid, pyruvic acid, butanoic acid, and lactic acid. 

4. The composition or capsule of any one of the preceding claims wherein the 

composition orfill material has a pH offrcm about 2.5 to about 7.5. 

30 5. The composition or capsule of any one of the preceding claims wherein 

polyethylene glycol is present in an amount from about 10% to about 80% by weight. 

6. The composition or the capsule o' any one of the preceding claims wherein water 

is present in an amount from about 1% tc about 18% by weight. 

35 

16 
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7. The composition or capsule of any one of the preceding claims further comprising 

one or more excipients selected from the group consisting of plasticizers, crystallization 

inhibitors, wetting agents, bulk filling agents, solubilizers, bioavailability enhancers, 

solvents, pH-adjusting agents, dyes, preservatives, solvents, surfactants, and 

s combinations thereof. 
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35 

s. The composition or capsule of claim 7 wherein the solubilizer is selected from the 

group consisting of glycerin, polyvinylpy,rolidone, propylene glycol and combinations 

thereof. 

9. The composition or capsule of claim 7 wherein the solubilizer is present in 

amount from about 1% to about 10% by weight. 

10. A composition or capsule of any of claims 1 to 9 for use as a medicament. 

11. A method of making the composition or capsule of any of claims 1 to 10 

comprising 

(a) mixing the naproxen sodium, the polyethylene glycol and the deionizing 

agent and optionally water at a temperature of from 50"C to 70"C; and 

(b) encapsulating the mixture in a softgel capsule. 

12. The use of 

(a) naproxen sodium; 

(b) 

(c) 

(d) 

2 deionizing agent selected from hydrochloric acid, hydrobromic acid, 

hydroiodic acid, sulfuric acid, fumaric acid, maleic acid, tartaric acid, 

methane-, ethane-, and benzene sulfonates, citric acid, malic acid, acetic 

acid, proprionic acid, pyruvic acid, butanoic acid, and lactic acid in an 

amount to cause partial deionization of the naproxen sodium of from about 

0.2 to ·1.0 mole equivalents per mole of the pharmaceutically active 

agent(s); 

polyethylene glycol: and optionally 

water 

in the manufacture of a liqu:d medicament for administration of naproxen sodium 

to a patient in need thereof. 

13. The use of claim 12 wherein the medicamentis in the form of a softgel capsule. 

17 
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5 

10 

15 

20 

25 

14. A liquid pharmaceutical composition obtainable by a method which comprises 

(I) 

(a) 

(b) 

(c) 

(d) 

m'xing 

naproxen sodium; 

a deionizing agent selected from hydrochloric acid, hydrobromic acid, 

hydroiodic acid, sulfuric acid, fumaric acid, maleic acid, tartaric acid, 

methane-, ethane-, and benzene sulfonates, citric acid, malic acid, acetic 

acid, proprionic acid, pyruvic acid, butanoic acid, and lactic acid in an 

amount to cause partial deionization of the naproxen sodium of from about 

0.2 to 1.0 mole equivalents per mole of the naproxen sodium; 

polyethylene glycol; and optionally 

water 

at a temperature of from 50'C to ?O'C. 

15. A softgel capsule obtainable by a method which comprises 

(I) producing a liquid fill material by mixing 

(a) naproxen sodium; 

(b) a deionizing agent selected from hydrochloric acid, hydrobromic acid, 

hydroiodic acid, sulfuric acid, fumaric acid, maleic acid, tartaric acid, 

methane-, ethane-, and benzene sulfonates, c:tric acid, malic acid, acetic 

acid, proprionic acid, pyruvic acid, butanoic acid, and lactic acid in an 

amount to cause partial deionization of the naproxen sodium of from about 

0.2 to 1.0 mole equivalents per mole of the pharmaceutically active 

agent(s); 

(c) polyethylene glycol; and optionally 

(d) water 

at a temperature of from 50°C to 70'C; and 

(II) encapsulating the mixture in a softgel capsules. 

18 
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COPY. 
27 October 2011 

In response to the communication of 18 October 2011 we enclose a copy of the documents 
filed on 4 October 2011 including the claims of the sixth auxiliary request. 

We believe that this should address the issues raised in the communication of 18 October 
2011. However, if there are any remaining issues, the Formalities Officer is kindly asked to 
telephone Dr Charlotte Crowhurst. 

Yours faithfully 

Charlotte Crowhurst PhD 
For and on behalf of Potter Clarkson LLP 

Enc: Documents filed on 4 October 2011 

Potter Clarbon UP is a hm1ted liab1hty p.utnership, regtstered in Engl.oind (No. OC315197) and regulated by IPReg. 
Registered Office u shown. The members, a l1st of whose names is available for .nspectMln at the rrg1stered office. 
are UK·reg1stered patent and/or trade mar\: attorneys and are subject to IPReg's code of conduct {at www.ipreg.org.ul.:). 
AU instructiOns are accepted subject to our currem terms of engagement. 
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Nottingham NG1 sOD 
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ORAL PROCEEDINGS SCHEDULED FOR 7 OCTOBER 2011 

PLEASE PASS DIRECTLY TO THE EXAMINER MR BUTTNER 

Sent by fax 

Dear Sirs 

European Patent Application No. 06737018.9-2123 
BANNER PHARMACAPS, INC. 
Our ref: PABCX/P38814EP 

We are now providing some further written submissions prior to the oral proceedings set for 
7 October 2011. 

The Oral Proceedings 

Nobody will attend the oral proceedings on behalf of the applicant. We request a decision on 
the basis of the current state of the file, taking into account the comments below. 

Amended Claims 

We enclose a new set of claims to replace the 6th auxiliary request currently on file. We 
request that the decision of the Examining Division is made on the basis of the main request 
and auxiliary requests 1 to 5 as filed with our letter of 16 September 2011 and the enclosed 
6th auxiliary request. 

The enclosed claims are based on the claims of the 6th auxiliary request as filed with our 
letter of 16 September 2011. The claims of that request have been further amended to limit 
the claimed pharmaceutical composition and the fill material of the soft gel capsules to liquid 
compositions and fills. Basis for this amendment can be found at page 3, line 13 of the 
application as filed. 

It is an essential feature of the enclosed claims that the composition/fill contains naproxen 
sodium. It is clear from the application as filed that that naproxen sodium is the preferred salt 
of an acid drug. This salt is used in all of the examples in the application as filed. 

Potter Clarkson LLP is a limited liability partnership. registered in England (No. OC315197) and regulated by IPReg. 
Registered OffiC8 as shown. The members. a list of whose names is available for inspection at the registered offiC8. 
are UK-registered patent and/or trade mark attorneys and are subject to IPReg"s code of conduct (at www.ipreg.org.uk). 
All instructions are accepted subject to OLI" current terms of engagement 
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Park View House 
58 The Ropewalk 
Nottingham NG1 SOD 
United Kingdom 
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The subject matter claimed is novel in view of the cited prior art. In particular, none of the 
cited prior art documents disclose a liquid pharmaceutical composition comprising the 
ingredients specified in enclosed claim 1. 

Inventive Step 

The claimed compositions are also inventive over the disclosure of the cited prior art. 

The experimental data filed with our letter of 16 September 2011 clearly show that 
compositions of the invention do not suffer from problems associated with PEG ester 
formation, even on prolonged storage. This is entirely unexpected from the prior art. 

The examiner has suggested that further, extensive experimental data is needed to show 
that the invention solves the problem of PEG ester formation. We consider that the 
examiner's request is unjustified. 

The examiner suggested that the molecular weight of the PEG contained in the compositions 
of the invention may have an effect on PEG ester formation and that experimental data is 
needed to show that reduced PEG ester formation is achieved using PEGs of different 
molecular weights. This is not necessary or appropriate. The claims of the sixth auxiliary 
request have been limited to specify that the pharmaceutical composition or fill material is 
liquid. This places a limitation on the nature of the PEG. 

Increasing the molecular weight of PEG increases its viscosity. Therefore, higher molecular 
weight PEGs will produce compositions that are semi-solid or solid. Lower molecular weight 
PEGs such as PEG 400 and PEG 600 will produce liquid compositions. This information 
about PEGs is readily available and the skilled person would know which PEGs could be 
used to produce liquid composition. PEG 600 was used in the compositions for which 
stability testing was reported in the experimental data filed on 16 September 2011. 

The examiner has not clearly indicated why he thinks that the molecular weight of the PEG 
will affect the formation of PEG esters. Regardless of molecular weight, all PEGs contain 
groups that have the potential to react with acid drugs to form PEG esters. 

Thus, it is not considered necessary to conduct experiments using PEGs having a range of 
molecular weights. 

The examiner has also suggested that data relating to compositions comprising different 
acids at different concentrations is required. We do not agree. The claims are directed to 
compositions. What is important for the patentability of the composition claims is that the 
composition comprises 0.2 to 1.0 mol equivalents of a deionising agent. In the case of 
naproxen sodium this deionising agent is H+ ions. The source of the H+ ions is irrelevant, as 
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is the concentration of the acid used to provide the required amount of H• ions. These are, at 
most, features of the process used to produce the compositions, and not features of the 
compositions. However, the examiner has in any case not explained why the concentration 
of the acid that is used to form the composition (as opposed to the molar ratio of the acid in 
the composition) should matter. 

The examiner indicated, that in his opinion, examples in which lactic acid is used as the 
source of H• ions cannot be considered to be representative of compositions comprising 
other acids. It seems that he thinks that lactic acid may stabilize the composition in some 
other way (perhaps by means of chelation), in addition to providing a source of H• ions. 
However, the examiner has not provided any scientific evidence that this could indeed be the 
case. In fact, there is no reason to suppose that chelation of lactic acid could have any effect 
on PEG ester formation. 

The examiner also suggested that the data provided may not be representative of the 
compositions of the invention because the compositions tested contained propylene glycol 
and povidone K-30. However, the examiner has not provided any rationale as to why these 
components may prevent PEG ester formation. It is clear from page 7, lines 13 to 15 of the 
application as filed that these materials are used simply to enhance drug solubility. It is 
unjustified to say that the inclusion of these ingredients means the compositions tested do 
not provide an appropriate representation of the invention. 

In summary, we do not think that the examiner's request for such a large of amount of 
experimental data is reasonable. The information provided illustrates the advantages of the 
invention, and shows that it works. We consider that it is at least plausible that the effect will 
be achieved over the whole scope of the claim. 

Yours faithfully 

Charlotte Crowhurst P js 
For and on behalf of Potter Clarkson LLP 

Enc: New auxiliary request 6 
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Sixth Auxiliary Request 

CLAIMS 

5 1. A liquid pharmaceutical composition comprising 

10 

15 

20 

(a) naproxen sodium; 

(b) a deionizing agent in an amount to cause partial deionization of the 

naproxen sodium of from about 0.2 to 1.0 mole equivalents per mole of 

the naproxen sodium; 

(c) 

(d) 

polyethylene glycol; and optionally 

water. 

2. A softgel capsule comprising a liquid fill material wherein the fill material 

comprises 

(a) 

(b) 

(c) 

(d) 

naproxen sodium; 

a deionizing agent in an amount to cause partial deionization of the 

naproxen sodium of from about 0.2 to 1.0 mole equivalents per mole of 

the naproxen sodium; 

polyethylene glycol; and optionally 

water. 

3. The composition or capsule of claim 1 or 2 wherein the deionizing agent is 

selected from hydrochloric acid, hydrobromic acid, hydroiodic acid, sulfuric acid, fumaric 

acid, maleic acid, tartaric acid, methane-, ethane-, and benzene sulfonates, citric acid, 

25 malic acid, acetic acid, proprionic acid, pyruvic acid, butanoic acid, and lactic acid. 

4. The composition or capsule of any one of the preceding claims wherein the 

composition or fill material has a pH of from about 2.5 to about 7.5. 

30 5. The composition or capsule of any one of the preceding claims wherein 

polyethylene glycol is present in an amount from about 10% to about 80% by weight. 

6. The composition or the capsule of any one of the preceding claims wherein water 

is present in an amount from about 1% to about 18% by weight. 

35 
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7. The composition or capsule of any one of the preceding claims further comprising 

one or more excipients selected from the group consisting of plasticizers, crystallization 

inhibitors, wetting agents, bulk filling agents, solubilizers, bioavailability enhancers, 

solvents, pH-adjusting agents, dyes, preservatives, solvents, surfactants, and 

5 combinations thereof. 
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8. The composition or capsule of claim 7 wherein the solubilizer is selected from the 

group consisting of glycerin, polyvinylpyrrolidone, propylene glycol and combinations 

thereof. 

9. The composition or capsule of claim 7 wherein the solubilizer is present in 

amount from about 1% to about 10% by weight. 

10. A composition or capsule of any of claims 1 to 9 for use as a medicament. 

11. A method of making the composition or capsule of any of claims 1 to 10 

comprising 

(a) mixing the naproxen sodium, the polyethylene glycol and the deionizing 

agent and optionally water at a temperature of from 50°C to 70°C; and 

(b) encapsulating the mixture in a softgel capsule. 

12. The use of 

(a) 

(b) 

naproxen sodium; 

a deionizing agent selected from hydrochloric acid, hydrobromic acid, 

hydroiodic acid, sulfuric acid, fumaric acid, maleic acid, tartaric acid, 

methane-, ethane-, and benzene sultanates, citric acid, malic acid, acetic 

acid, proprionic acid, pyruvic acid, butanoic acid, and lactic acid in an 

amount to cause partial de ionization of the naproxen sodium of from about 

0.2 to 1.0 mole equivalents per mole of the pharmaceutically active 

agent(s); 

(c) polyethylene glycol: and optionally 

(d) water 

in the manufacture of a liquid medicament for administration of naproxen sodium 

to a patient in need thereof. 

13. The use of claim 12 wherein the medicament is in the form of a softgel capsule. 

17 
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10 

15 
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25 

14. A liquid pharmaceutical composition obtainable by a method which comprises 

(I) mixing 

(a) naproxen sodium; 

(b) a deionizing agent selected from hydrochloric acid, hydrobromic acid, 

hydroiodic acid, sulfuric acid, fumaric acid, maleic acid, tartaric acid, 

methane-, ethane-, and benzene sulfonates, citric acid, malic acid, acetic 

acid, proprionic acid, pyruvic acid, butanoic acid, and lactic acid in an 

amount to cause partial deionization of the naproxen sodium of from about 

0.2 to 1.0 mole equivalents per mole of the naproxen sodium; 

(c) 

(d) 

polyethylene glycol; and optionally 

water 

at a temperature of from 50°C to 70°C. 

15. A softgel capsule obtainable by a method which comprises 

(I) producing a liquid fill material by mixing 

(a) naproxen sodium; 

(b) a deionizing agent selected from hydrochloric acid, hydrobromic acid, 

hydroiodic acid, sulfuric acid, fumaric acid, maleic acid, tartaric acid, 

methane-, ethane-, and benzene sulfonates, citric acid, malic acid, acetic 

acid, proprionic acid, pyruvic acid, butanoic acid, and lactic acid in an 

amount to cause partial deionization of the naproxen sodium of from about 

0.2 to 1.0 mole equivalents per mole of the pharmaceutically active 

agent(s); 

(c) 

(d) 

polyethylene glycol; and optionally 

water 

at a temperature of from 50°C to 70°C; and 

(II) encapsulating the mixture in a softgel capsules. 

18 
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Ref. 

PABCAJP38814EP 

Decision to refuse a European Patent application 

The Examining Division -at the oral proceedings dated 07.10.2011 - has decided: 

European Patent application No. 06 737 018.9 is refused. 

Appl icant/s: 
Banner Pharmacaps Inc. 
4125 Premier Drive 
High Point, NC 27265-8144 
us 

Title 
SOLVENT SYSTEM FOR ENHANCING THE SOLUBILITY OF 
PHARMACEUTICAL AGENTS 

I 

The grounds for the decision are set out on the supplemental sheets annexed hereto. 

Means of redress 

This decision is open to appeal. 
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The present European patent application (EP06 737 018.9, herein after referred to as 
"the Application") was filed on 06-03-2006 and claims a priority date of 08-03-2005 
(US20050659679). The Application was published as publication number 
W02006096580. 

The Applicant is Banner Pharmacaps Inc. 
4125 Premier Drive 
High Point, NC 27265-8144 
US. 

The title is "SOLVENT SYSTEM FOR ENHANCING THE SOLUBILITY OF PHARMA­
CEUTICAL AGENTS" 

1 A written opinion of the ISA was issued on 06.07.2006 in which lack of novelty 
and inventive step was objected. 

2 An request for an international preliminary examination was filed on 
08.01.2007 in which arguments with respect to novelty and inventive step 
were filed. 

3 An International Preliminary Report on Patentability was issued 20.07.2007, 
in which lack of novelty and inventive step were maintained. 

4 With entry into the regional phase new claims were submitted. 

5 A first communication from the Examining Division was issued on 20.11 .2008 
where objections were raised in respect of lack of novelty and inventive step 

6 The Applicant replied to these objections with the letter of 18.03.2009 and 
submitted amended pages of description and an amended set of claims. 

7 The Examining Division considered, however that the amendments to the 
claims have had no material effect on the scope thereof and failed to over­
come the previously raised objections to lack of novelty and inventive step. A 
summons to oral proceedings was issued on 18.01.11 scheduled to take 
place on 07.10.2011. 

8 With letter of 04.08.11 the applicant submitted a new main request and seven 
auxiliary requests. 

9 After a telephone conversation the applicant submitted a new main request 
and six auxiliary request with letter of 16.09.2011. Further, experimental data 
were submitted. 
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1 o Three telephone conversations followed in which the examining division ex­
pressed its opinion that the application did not contain patentable subject mat­
ter_ 

11 With letter of 04_1 0_2011 the applicant informed the examining division that 
they will not attend the oral proceedings and submitted a new auxiliary re­
quest 6_ 

12 The following decision is based on the current application documents: 

Main Request 

Description, Pages 

1-15 as published 

Claims, Numbers 

1-18 filed on 16-09-2011 

Auxiliary Request 1 

Description, Pages 

1-15 as published 

Claims, Numbers 

1-15 filed on 16-09-2011 

Auxiliary Request 2 
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Auxiliary Request 3 

Description, Pages 

1-15 as published 

Claims, Numbers 

1-12 filed on 

Auxiliary Request 4 

Description, Pages 

1-15 as published 

Claims, Numbers 

1-13 filed on 

Auxiliary Request 5 

Description, Pages 
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Claims, Numbers 

1-17 filed on 16-09-2011 

Auxiliary Request 6 

Description, Pages 

1-15 as published 

Claims, Numbers 

1-15 filed on 04-1 0-2011 

13 Claims 

13.1 Claim 1 of the Main request reads as follows: 

A pharmaceutical composition comprising 

(a) a salt of an acidic pharmaceutically active agent; 

(b) a deionizing agent which is a hydrogen ion species in an amount to cause 
partial deionization of the salt of from about 0.2 to 1. 0 mole equivalents per 
mole of the pharmaceutically active agent; 

(c) polyethylene glycol; and optionally 

(d) water. 

13.2 Claim 1 of the first auxiliary request reads as follows: 

A softgel capsule comprising a fill material wherein the fill material comprises 

(a) a salt of an acidic pharmaceutically active agent; 

(b) a deionizing agent which is a hydrogen ion species in an amount to cause 
partial deionization of the salt of from about 0.2 to 1. 0 mole equivalents per 
mole of the pharmaceutically active agent; 
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13.3 Claim 1 of the second auxiliary request reads as follows: 

A pharmaceutical composition obtainable by a method which comprises 

(I) mixing 

(a) a salt of an acidic pharmaceutically active agent; 

(b) a deionizing agent which is a hydrogen ion species in an amount to cause 
partial deionization of the salt of from about 0.2 to 1. 0 mole equivalents per 
mole of the pharmaceutically active agent; 

(c) polyethylene glycol; and optionally 

(d) water at a temperature of from 50 CC to 70 CC. 

13.4 Claim 1 of the third auxiliary request reads as follows: 

A method of making a pharmaceutical composition comprising 
(a) mixing a salt of an acidic pharmaceutically active agent, a polyethylene 
glycol and a deionizing agent which is a hydrogen ion species and optionally 
water at a temperature of from 50 CC to 70 CC; 
wherein the deionizing agent is used in an amount to cause partial ionization 
of the salt of from about 0.2 to 1. 0 mole equivalents per mole of the pharma­
ceutically active agent. 

13.5 Claim 1 of the forth auxiliary request reads as follows: 

The use of 

(a) a salt of an acidic pharmaceutically active agent; 

(b) a deionizing agent which is a hydrogen ion species in an amount to cause 
partial deionization of the salt of from about 0.2 to 1. 0 mole equivalents per 
mole of the pharmaceutically active agent; 

(c) polyethylene glycol; and optionally 

(d) water in the manufacture of a medicament for administration of the phar­
maceutically active agent to a patient in need thereof. 
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13.6 Claim 1 of the forth auxiliary request reads as follows: 

A pharmaceutical composition comprising 

(a) a salt of an acidic pharmaceutically active agent; 

(b) a deionizing agent in an amount to cause partial deionization of the salt of 
from about 0.2 to 1. 0 mole equivalents per mole of the pharmaceutically active 
agent; 

(c) polyethylene glycol; and optionally 

(d) water; 
wherein the deionizing agent is a hydrogen ion species selected from hy­
drochloric acid, hydrobromic acid, hydroiodic acid, sulfuric acid, fumaric acid, 
maleic acid, tartaric acid, methane-, ethane-, and benzene sultanates, citric 
acid, malic acid, acetic acid, proprionic acid, pyruvic acid, butanoic acid, and 
lactic acid. 

13.7 Claim 1 of the sixth auxiliary request reads as follows: 

A liquid pharmaceutical composition comprising 

(a) naproxen sodium; 

(b) a deionizing agent in an amount to cause partial deionization of the salt of 
from about 0.2 to 1.0 mole equivalents per mole of the naproxen sodium; 

(c) polyethylene glycol; and optionally 

(d) water. 

14 Reference is made to the following documents; 

01 US 5 360 615 A (YU ET AL) 1 November 1994 (1994-11-01) 

02 WO 95/31979 A (R.P. SCHERER INTERNATIONAL CORPORATION; SHELLEY, 

RICKEY, S; WEI, VOUCH) 30 November 1995 (1995-11-30) 

03 US 2001/007668 A1 (SAWYER MARYJEAN ET AL) 12 July 2001 (2001-07-12) 

04 US 5 484 606 A (OHABHAR ET AL) 16 January 1996 (1996-01-16) 

05 US 5 912 011 A (MAKINO ET AL) 15 June 1999 (1999-06-15) 

06 US 2004/157928 A 1 (KIM JAE-HWAN ET AL) 12 August 2004 (2004-08-12) 
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II. REASONS FOR THE DECISION 

1 MAIN REQUEST 

1.1 The application does not meet the requirements of Article 84 EPC, because 
claim 1 not clear. 

Claim 1 requires that the deionizing agent is a hydrogen ion species which 
can cause partial deionization. This deionizing agent must be present in a pre­
defined relative amount. However, it is not clear what exactly is meant by the 
term "deionizing agent". In the specification (p. 6) some deionizing agents are 
named, such as a number of acids. In a solution, which is the preferred em­
bodiment of the application, the acid will dissociate into an anion and hydro­

gen ion (H+). Therefore it cannot be distinguished whether the acid is intro­
duced as acid or salt. Thus, in a solution both the amount of H+ ions or the 
amount of anions might be considered. 

The amount of hydrogen ions (H+) is characterized by the pH-value of a solu­
tion. The pH-value of a solution however is not only dependent on the molar 
amount of the deionizing agent acidic compounds but also on their acid 
strength. Thus, it is not clear whether the defined molar amount should relate 
to the counter-ion (anion) of the deionizing agent or the final concentration of 
the hydrogen ions (the pH value). 

It might be concluded that the relative amount of claim 1 apparently should re­
late to the molar amount of the counter ion of the acid introduced into the for­
mulation. However, with the letter of 05.08.2011 (p.5) letter the applicant 
replied to the novelty objection with respect to 03 that propionate which is in­
troduced in the form of sodium propionate is not a deionizing agent. Further 
the acid anion is not capable to deionize a salt of an acidic pharmaceutical ac­
tive agent. Consequently, the hydrogen ion concentration must be decisive 
for the determination of the scope of claims. This again would be in contrast to 
claim 4 which defined that the pH may be up 7.5, where concentration of the H 
+ion is not significant (see applicants letter of 05.08.2011 (p. 5)). 

Summarizing, claim 1 is not clear because the person skilled in the art does 
not know what exactly is meant by the term deionizing agent and to what 
agent the molar equivalents of the deionizing agent should refer to. 

For the further examination, it is assumed that the molar equivalence relates 
to the amount of additional anion present in the solution. 

Applicant's arguments: 
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The applicant argued that the deionizing agent must be present in an amount 

to cause partial deionization, so that the molar amount relates to the counter 

ion. Further the optional presence of water makes clear that the deionizing 

agent is separate to water. 

However, the counter ion cannot deionize a salt of an acidic pharmaceutical 

active agent. Further this is in contrast to applicant's own submission with re­

spect to novelty. The optional presence of water does not exclude the possi­

bility the H+ ions are considered as deionizing agent. Thus, applicant's argu­
ments are not convincing. 

1.2 Novelty 

The present application does not meet the requirements of Article 52(1) EPC 

because the subject-matter of claims 1-8, 11-18 is not new within the meaning 

of Article 54(1) and (2) EPC. 

1.2.1 Reading of claim 1: 

Claim 1 relates to a pharmaceutical composition comprising solutions. Solu­

tions are the preferred form of compositions (see e.g. p. 3 I. 1 0). In a solution 

it is not possible to distinguish whether the active agent has been added in 

form of a salt or in form of the acid. The same applies to the addition of the 

deionizing agent (see clarity). 

Thus claim 1 is read as being directed to pharmaceutical composition requir­

ing the presence of the following features: 

o an acidic pharmaceutically active agent, which is able to form a salt 

o a cation in an at least equimolar amount and an additional anion in an amount of 

0.2 to 1 .0 mole equivalents per mole of the pharmaceutically active agent. 

o polyethylene glycol 

1 .2.2 Prior art: 

o 01 discloses a composition comprising: 

o diclofenac sodium (a salt of weak acid and strong base), wherein the 

counter ion (Na) is present in an at least equimolar amount 

o c1· (hydrochloric acid): a hydrogen ion species (0.2 mole equivalent) 

o polyethyleneglycol 600 : 71 % 

o water: 8% 
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o the mixing is carried out at 60 OC (col 10 last paragraph) 

Therefore, the subject matter of claims 1, 3-7, 13-18 is not novel. 

o 03 (example 17) discloses a composition comprising: 

o Naproxen sodium (a salt of weak acid and strong base) 

o propionate: 0.7 mole equivalent (an anion of the deionizing agent) 

o PEG 300 about 70 % 

o water about 8 % 

o This solution is filled into a gel capsule. 

Therefore, the subject matter of claims 1-3, 5-8, 11-13, 15-18 is not novel. 

1 .2.3 Applicant's arguments: 

01: 

The applicant argued that diclofenac is an amphoteric molecule containing 
both an acidic and basic functional group. Thus, it falls outside the scope of 
the claims. The examining division cannot accept this argument because the 
term acidic pharmaceutically agent does not exclude the presence of basic 
functional groups. The inventors of 01 e.g. considered diclofenac as an acidic 
pharmaceutical agent (see claim 8). Due to the presence of an acid group di­
clofenac therefore falls within the scope of the claim acidic pharmaceutically 
active agent. 

The applicant further argued that it was known that acidic agents such as hy­
drochloric acids catalyse intramolecular cyclisation of diclofenac. This argu­
ment only makes sense if the applicant intends to say that all diclofenac has 
undergone cyclisation and therefore no more diclofenac is present in the com­
position of 01. However, in this case it is the burden of the applicant to 
demonstrate that all diclofenac has been converted into the cyclic form. 

03: 

The applicant argued that sodium propionate is a basic compound. Under ba­

sic conditions such as described in Example 17 the concentration of the H+ 
ions will not be significant. Further it was argued that sodium propionate was 
added to ionize the active agent, which was the opposite aim as in the present 
application. 
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As already discussed under ll in a solution it is not possible to distinguish 
whether the deionizing agent is introduced in the form of a salt or acid. Fur­
ther, the claim is not limited with respect to the pH value, even alkaline condi­
tions fall within the preferred embodiment of the invention (see e.g. claim 4). 
Further the presence of pH-adjusting agents is optional. Thus, it is impossible 
to determine whether sodium propionate has been added in the form of a salt 
or an acid. The purpose to ionize the active agent cannot be considered as 
distinguishing feature for assessing novelty. 

1 .3 Inventive Step 

The present application does not meet the requirements of Article 52(1) EPC 
because the subject-matter of claims 1-18 does not involve an inventive step 
within the meaning of Article 56 EPC. 

1 .3.1 closest prior art 

The present application relates to the filling of soft gelatin capsules. It appears 
that the idea behind the application lies in the use of an additional acid that 
causes partial deionification of the salt of the acidic pharmaceutical agent. 
This should decrease the formation of PEG esters. As it has been discussed 
under clarity and novelty this has not been reflected by the claims. 

Nevertheless, it will be considered for the assessment of inventive step. 

01 as closest prior art 

01 relates to the filling of soft gel capsules and to the use of an agent that 
causes partial neutralisation. In practice this means that addition of an alkaline 
substance causes partial ionisation (neutralisation) of the acidic pharmaceuti­
cally active agent. 01 discloses also compositions comprising naproxen (see 
e.g example X). As a consequence the pharmaceutical active agent may be 
present both in acidic or in ionized form in one formulation. Such a composi­
tion should also be the result when the salt of acidic pharmaceutical agent and 
an acid in the defined amount are mixed (it is again highlighted that the claims 
are not limited to such compositions). 

Therefore, 01 might represent a valid starting point for the assessment of in­
ventive step. 

03 as closest prior art 

On the other hand also 03 might represent a valid starting point for the as­
sessment of inventive step. 
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Specific documents identified in the application are family members of 03 
(US2001 007668). 03 relates to the filling of a soft gelating capsule with an 
analgesic, such as naproxen. 03 describes formulations comprising naproxen 
sodium and sodium propionate. It is one aspect of 03 that the solvent system 
enhances the solubility of the medicaments. Further it has been found that the 
formulations of 03 are stable and robust in a number of tests (paragraph [38]). 
Thus, 03 addresses the same problem as the present invention and therefore 
also 03 might represent a valid starting point for the assessment of inventive 
step. 

1.3.1.1 Claims9, 10 

01 or 03 as closest prior art 

The subject matter of claims 9 or 10 differs from 01 or 03 to the extent that 
one solubilizer must be present. In view of this difference, the underlying 
problem is seen as to enhance solubility. Although no effect has been shown, 
it is assumed that a solubilizer also increases the solubility. The person skilled 
in the art in order to solve the underlying problem of increasing the solubility 
would search for known methods of increasing solubility. 

01 (col 5, lines 5-1 0) discloses that enhancement of the solubility of the phar­
maceutical agent in polyethylene glycol is accomplished by the addition of 
4-12% by weight of glycerin or propylene glycol and/or by the further addition 
of 1-20% by weight of polyvinylpyrrolidone. 

03 (paragraph [6]) discloses that glycerin or propylene glycol are well known 
solvents, which however can only be used in small amounts in gel capsules. 

Therefore, the addition of the claimed solubilizer in the defined amounts (claim 
19) is obvious. 

1 .3.1 .2 General aspects. 

The applicant emphasizes that the invention lies in the idea of mixing the salt 
of the acidic pharmaceutical agent with an deionizing agent to prevent forma­
tion of PEG esters. Although so far this idea does not represent a distinguish­
ing feature over the prior art some aspects will discussed. 

Problem to be solved 

According to applicant's submissions the underlying problem is seen in the 
provision of a composition with improved stability. 
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However, the examining division cannot see any indication that this problem 
has been solved. 

The application does not not contain any data relating to the stability. 

With letter of 16.09.2011 the applicant provided data which should show the 
advantageous effect of the claimed compositions. These data relate to a com­
position comprising naproxen sodium, lactic acid and polyethylene glycol, and 
no water. No comparative data with a composition of 01 (or 03) or any other 
composition that does not contain an additional acid is provided. Therefore, 
the underlying problem simply can be seen in the provision of a further com­
position. 

In order to solve the technical problem of providing an alternative composition 
the addition of any compound including an acid is obvious. 

Applicant's arguments 

02 (p. 4) discusses that formulations of 01 were not stable due to the forma­
tion of PEG esters. Since the data provided with letter of 16.09.2011 show that 
compositions are stable, an unexpected effect was shown. 

This, however, cannot be accepted for a number of reasons. 

02 does not disclose the exact composition of the tested formulation, but 
merely mentions that one formulation of ketoprofen with potassium hydroxide 
in a molar ration of 04. to 1 was not stable. 

The number of difference or possible differences between the composition of 
02 and the composition tested by the applicant is so high that it is not possible 
to deduce any conclusions from the test. 

The compositions tested by the applicant differ or might differ by the following 
features which will influence the stability. Only some of the same are named. 

Water content: 

No water is added to the tested compositions (16.09.2011 ), whereas the com­
positions of 02 must include water due to the presence of NaOH. Water is 
known to favorise ester-formation. 

Different active: 

ketoprofen (which even is not mentioned in 01) might react differently than 
naproxen 

Lactic acid 
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lactic acid (camp of 16.09.2011) is a carbonic acid which might form ester it­
self thereby displacing the pharmaceutically active acid/or competing with it. 
Further lactic acid contains an additional hydroxyl group which might have 
chelating properties or might form esters. Thus, an effect for lactic acid cannot 
be extrapolated to other acids. 

Propylene glycol 

Propylene glycol (camp of 16.09.2011) has hydroxyl groups which also might 
form esters, thus replacing PEG-OH groups. Since only the amount of PEG 
esters has been analysed, the formation of propylene glycol esters has not 
been considered. 

PEG 

For the composition of 16.09.2011 PEG 600 has been used, whereas in 02 
PEG 400 has been used. PEG 600 has proportionally less hydroxyl groups 
that might form estergroups. Further, it is less viscous thus having a lower re­
action rate. 

pH-value and equimolar amount of acid 

It is well known in chemistry that ester-formation is directly proportional to the 

H+ ion concentration. Thus, if an effect was shown for one specific pH-value or 
relative acid amount it is not possible to extrapolate from this example (about 

0.5 mole equivalent acid in the tested example) to any other H+ concentration. 

Storage conditions 

No information about the storage conditions in 02 is given. 

Summarising in view of these parameters (which only present a small list of all 
possible influences on the stability) it is not possible to conclude from the data 
provided with letter of 16.09.11 that the addition of an acid has any beneficial 
activity on the stability of the drug. 

The applicant argued that the examining division has not provided scientific 
evidence that these parameters influence the stability. 

First it has to be noted that all comments made above are part of the basic 
knowledge of a chemist. Second it is the duty of the applicant to make it plau­
sible that the alleged effect is achieved over the whole breadth claimed. In 
particular, as in the present case, where it is well known that addition of an 
acid promotes ester-formation. 02 (p. 4), e.g. teaches that PEG-ester forma­
tion can be suppressed when the the pharmaceutically active agents is 
present as a salt. Consequently, if the applicant claims an effect, which goes 
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against the teaching of the prior art and against the general knowledge, the 
burden lies on him that this prejudice has been overcome over the whole 
breadth of the claims. 

Provision of further data 

On the telephone there was a discussion whether additional evidence could 
be provided and how they must look like. Although finally no such data were 
announced, some short remarks will be added. 

The examining division is still of the opinion that all above mentioned parame­
ters have to be taken into account when drafting comparative examples. All 
parameters will have have mutual influences on the stability. 

Further, in view of the teaching of 02 (p.4) to which the applicant referred to 
with the submissions of 05.08.2011, it was not plausible that a formulation 
where the acid was only partially ionized had an improved stability. Therefore, 
the alleged improved stability is based on pure speculation. Such a lack of 
plausibility normally cannot be remedied by later evidence. Therefore, the ex­
amining division does not see how stability tests may look like in order to cov­
er the breadth of the claims. 

2 Auxiliary request 1 

Claim 1 corresponds to claim 2 of the main request. This claim is not novel 
over 01. Further all clarity and inventive step objections equally apply to this 
request. Therefore, the first auxiliary request does not meet the requirements 
of the EPC. 

3 Auxiliary request 2 

Claim 1 relates to a product by process which gives the same product as de­
fined in claim 1 of the main request. Therefore, all objections (clarity, novelty 
and inventive step) of the main request equally apply to this request. 

4 Auxiliary request 3 

Claims 1 of the third auxiliary request corresponds to claim 14 of the main re­
quest. Therefore, the same clarity and inventive step objections apply. 

5 Auxiliary request 4 

EPO Form 2916 01 .91 TRI 



 
Petitioner - Catalent Pharma Solutions 

Ex. 1007a, Pg. 344 of 801

Datum 
Date 
Date 
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29.11.2011 Sheet 15 

Feuille 

Anmelde-Nr: 
Application No: 0 6 7 3 7 0 18 . 9 
Demande no: 

Claim 1 corresponds to claim 15 of the main request. 

The composition is the same composition as in claim 1 of the main request. 
The use of these compositions in medicine is also disclosed in 01 or 03. 
Therefore claim 1 is not novel over 01 or 03. Further all clarity and inventive 
step objections equally apply to this request. 

6 Auxiliary request 5 

Claim 1 corresponds to claim 12 of the main request. 

The composition is the same composition as in claim 12 of the main request. 
The composition in 01 comprises hydrochloric acid and the composition in 03 
comprises propionate. Therefore claim 1 is not novel over 01 or 03. Further 
all clarity and inventive step objections equally apply to this request. 

7 Auxiliary request 6 

The subject matter of claim 1 differs from claim 1 of the main request in that 
the formulation is limited to Naproxen sodium and that the formulation must be 
liquid. 

7.1 This amendment introduces subject-matter which extends beyond the content 
of the application as filed, contrary to Article 123(2) EPC. The amendment 
concerned is the following: 

The invention relates to liquid and semi-solid formulations (seep. 3, 113). 
Naproxen sodium is only mentioned in the examples. The examples however 
relate to semi-solid and liquid formulations. As a consequence no disclosure 
can be found that naproxen sodium is to be used in liquid form. 

7.2 Further claim 1 is not novel. 

The composition in 03 is liquid and comprises naproxen sodium. Therefore 
claim 1 is not novel over 03. Further all clarity and inventive step objections 
equally apply to this request. 

Ill DECISION 

None of the requests meets the requirements of the EPC. Therefore, the application is 
refused pursuant to Article 97(2) EPC. 
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Europaisches 
Patentamt 

European 
Patent Office 

Office europeen 
des brevets 

Application No. : 06 737 018.9 

Minutes of the oral proceedings before the EXAMINING DIVISION 

The proceedings were not public. 

Proceedings opened on 07.10.2011 at 09:00 hours 

Examining Division: 

Chairman: 
1st member: 
2nd member: 

Minute writer: 

Present as/for the applicant/s: 

Borst, Markus 
Buttner, Ulf 
Paul Soto, Raquel 

Paul Soto, Raquel 

European Patent Office 
80298 MUNICH 
GERMANY 
Tel: +49 89 2399 0 
Fax: +49 89 2399 4465 

Nobody had appeared for the applicant/s. The chairman confirmed that the applicant/s had been duly 
summoned. 

Essentials of the oral proceedings and the relevant statements of the applicant/s: 

EPO Form 2009.1 12.07TRI 
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Sheet 2/1 Application No.: 06 737 018.9 

After deliberation of the examining division, the chairman announced the following decision: 

"The European patent application is refused." 

The chairman closed the proceedings on 07.1 0.2011 at 09:25 hours. 

signed: 

Borst, Markus Paul Soto, Raquel 

Chairman Minute Writer 

Enclosure(s): 
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Sheet211 Application No.: 06 737 018.9 

After deliberation of the examining division, the chairman announced the following decision: 

"The European patent application is refused." 

The chairman closed the proceedings on 07.1 0.2011 at 09:25 hours. 

Borst, Mar1<us 
Chairman 

Annex(es): 
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1 
Anmelde-Nr: 
Application No: 0 6 7 3 7 0 18 . 9 
Demande no: 

It was noted that the applicant had informed the EPO that he would not be attending 
the oral proceedings_ 

As announced in the summons the requirements of Art 84, 54 and 56 EPC were 
discussed_ The examining division concluded that the main request lacked clarity, 
novelty and inventive step_ 

For the same reasons auxiliary requests 1-2 and 4-6 were found to lack clarity, novelty 
and inventive step_ Auxiliary request 3 was found to lack clarity and inventive step_ 
Auxiliary request 6 additionally lacked basis in the application as filed (Art 123 (2) 
EPC)_ 

Consequently, it was decided to refuse the application according to Article 97(2) EPC_ 
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Article 106 
Decisions subject to appeal 

(1) An appeal shall lie from decisions of the Receiving Section, Examining Divisions, Opposition Divisions and the Legal 
Division. It shall have suspensive effect. 

(2) A decision which does not terminate proceedings as regards one of the parties can only be appealed together with 
the final decision, unless the decision allows a separate appeal. 

(3) The right to file an appeal against decisions relating to the apportionment or fixing of costs in opposition 
proceedings may be restricted in the Implementing Regulations. 

Rule 97 
Appeal against apportionment and fixing of costs 

(1) The apportionment of costs of opposition proceedings cannot be the sole subject of an appeal. 

(2) A decision fixing the amount of costs of opposition proceedings cannot be appealed unless the amount exceeds 
that of the fee for appeal. 

Rule 98 
Surrender or lapse of the patent 

The decision of an Opposition Division may be appealed even if the European patent has been surrendered in all the 
designated Contracting States or has lapsed in all those States. 

Article 107 
Persons entitled to appeal and to be parties to appeal proceedings 

Any party to proceedings adversely affected by a decision may appeal. Any other parties to the proceedings shall be 
parties to the appeal proceedings as of right. 

Article 108 
Time limit and form 

Notice of appeal shall be filed in accordance with the Implementation Regulations, at the European Patent Office within 
two months of notification of the decision. Notice of appeal shall not be deemed to have been filed until the fee for 
appeal has been paid. Within four months of notification of the decision, a statement setting out the grounds of appeal 
shall be filed in accordance with the Implementing Regulations. 

Further information concerning the filing of an appeal 

(a) The appeal is to be filed with the European Patent Office either at its seat in Munich, at its branch at The Hague or 
at its Berlin sub-office. The postal addresses are as follows: 

(i) European Patent Office 
80298 MUNICH 
GERMANY 

Fax: +49 89 2399-4465 

(ii) European Patent Office 
Postbus 5818 
2280 HV Rijswijk 
NETHERLANDS 

Fax: +31 70 340-3016 

(iii) European Patent Office 
10958 BERLIN 
GERMANY 

Fax: +49 30 259 01-840 

(b) The notice of appeal must contain the name and address of the appellant in accordance with the provisions of Rule 
41 (2)(c) EPC, an indication of the decision impugned, and a request defining the subject of the appeal. In the 
statement of grounds of appeal the appellant shall indicate the reasons for setting aside the decision impugned, or 
the extent to which it is to be amended, and the facts and evidence on which the appeal is based (R. 99(1) and (2) 
EPC). The notice of appeal and any subsequent submissions stating the grounds for appeal must be signed (R. 
50(3) EPC). 
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(c) Notice of appeal can be filed in accordance with Rule 1 and Rule 2(1) EPC, by delivery by hand, by post, or by 
technical means of communication. The filling has to comply with the details and conditions and, where appropriate, 
any special formal or technical requirements laid down by the President of the European Patent Office (R. 99(3) 
EPC). 

(d) The fee for appeal is laid down in the Rules relating to Fees. The schedule of fees and expenses of the EPO or a 
reference to the current version is regularly published in the Official Journal of the European Patent Office under the 
heading "Guidance for the payment of fees, expenses and prices". It is also published on the EPO Internet page 
under http://www. epa .o rg!Patents/G rant -procedu re/Fi I i ng -an-application/costs-and-fees. htm I. 

EPO Form 2019 12.07TRI 



 
Petitioner - Catalent Pharma Solutions 

Ex. 1007a, Pg. 351 of 801

0 

oci 
0 

(!) 
C') 
(J) 

"' E 
0 

LL 

OJ 
w 
Q 
0 
a_ 

~ 
w 

Europaisches 
Patentamt 

European 
Patent Office 

Office europeen 
des brevets 

1111111111111111111111111111111111111111111111111111111 
Crowhurst, Charlotte Waveney 
Potter Clarkson LLP 
Park View House 
58 The Ropewalk 
Nottingham 
NG15DD 
ROYAUME UNI 

European Patent Office 
80298 MUNICH 
GERMANY 
Tel. +49 (0)89 2399- 0 
Fax +49 (0)89 2399 - 4465 

Formalities Officer 

Name: Morancho Alcaine, 
Natalia 

Tel.: 7462 

or call: 
+31 (0)70 340 45 00 

29-11-2011 

Reference 

PABCA/P38814EP I 
Application No./Patent No. 

06737018.9- 2123 I 1863458 

Applicant/Proprietor 

Banner Pharmacaps Inc. 

EPA/EPO/OEB Formblatt/Form/Formulaire : _2_0_0_7 ____ _ 

Empfangsbescheinigung uber den Zugang des vorstehend bezeichneten Schriftstucks 
Acknowledgement of receipt of the document specified above 

Recepisse du document specifie ci-dessus 

Unter Bezugnahme auf die Mitteilung im ABI EPA 7/2010, 377 wird gebeten, die Empfangsbescheinigung 
mit Empfangsdatum und Unterschrift zu versehen und umgehend an das EPA zuruckzusenden: 

With reference to the Notice in OJ EPO 7/2010, 377, you are requested to date and sign the 
acknowledgement of receipt and return it to the EPO immediately: 

Conformement au communique paru au JO OEB 7/2010, 377, vous etes prie d'indiquer sur le recepisse Ia 
date de reception du document, de signer le recepisse et de le renvoyer sans delai a I' OEB: 

• uber die Online-Dienste des EPA (als Anlage zu EPA Form 1 038) I through EPO Online Services 
(as annex to EPO Form 1 038) I par les services en ligne de I'OEB (en tant que piece jointe au 
formulaire OEB 1 038), 

• per Fax I by fax I par telefax (+49 (0) 89 2399-4465 or +31 (0) 70 340-3016) 
• oder per Post I or by post I ou par courrier. 

Empfangen am I Received on I Regu le : 

Unterschrift I Signature: 

Empfangsberechtigter/authorised recipient/ 
le destinataire ou Ia personne dument mandatee : 

" "Rd'cksende-Adres'Se"l Reiurn add'ress i Adresse 'de" reiour " " 
(Umschlag I envelope I enveloppe ISO C4 I DL I C61C5 I C6) 

CNV1HOS.ln3C 
N3HONnW 86(:08 

1We1ua1ed sa1.1cisn~do.m3 

mojaJ ap assaJp'Q' 1 ssaJppe umjal:::J 1 assaJp'Q'-apuas">tOOl:::J 

NM50245 



 
P

et
iti

on
er

 - 
C

at
al

en
t P

ha
rm

a 
S

ol
ut

io
ns

 
E

x.
 1

00
7a

, P
g.

 3
52

 o
f 8

01vom Absender auszufOIIen I A remplir par i'exp~diteur I Completed by the sender 

Sendungsnummer J No de I' envoi /Item number Art der Sendung /Nature de l'envoi/Type 
)' 

\.: 
~ k' 

EPO- Munich 
6" 

._ 

>( Datum: 1 g 'A.A. .. A.1 ,.) ... 
n r:: f\_ 

Of 
-

f
M Growhurst, Charlotte Waveney 

Emp ang'Potter Clarkson LLP 
Park View House 
58 The Ropewalk 
Nottingham 

2011 

------

1cle a dressed to 

Brief /lettre I Letter 

Paket I Colis I Parcel 

Einschreiben I Recommande I Registered Mail 

Wertangabe I Valeur declaree I Value : 

Gewohnliche Anweisung I Mandat ordinaire I 
Advice of inscription : 

Zahlkarte I de versement I Advice of payment 

Auslieferungsnachweis I Cheque d'assignation I 
Proof of delivery 
--· ---~ 

---NG15DD 
__ ROYAUME UNI IJ 2 \23 ~ter A destination I Completed at destination 

O.g. Sendung,ceud!J wu1ue v• u•lull~)~-.:•ue~u, ..... , .. ..,, ....... ···-····- -· dessus a ete dOment I The artide mentioned above was duly 

g ausgehandlgt D ausgezahlt D dem Postbankkonto gutgeschrleben 
remis ~ inscrit en CCP 
delivered paid credited to bank account ~ 

• Dlest{rl SdlelrJAittelge kann vom Empf3nger odtr wenn die Vorschrlften des Bestlmmungslandes dlr:s vorsehl!n, 

""""'m ''""'"''"""wm "'""''"'"" """""""'-'• '"1lmm""''""' ""-"''" -·· ~ 2 12 ' l • Ctt avis pourra ke sJ!jM par le destlnatalt! ou, 5lles r!gltmrots du pays de destination le privolent, par una • ' 

-

~ petSOII!II! atJtorisee au par I' agent du bureau de destination. • • • 
•J)Usrecelpt must btslgned by the ~resseeora pe,rson al.ltllorlzed to sign under the regulatlonsofthecountlyof Datum und Unterschnft* I Date et Signature* I Date and stgnatur~* 

destination Dllf those ragulations so provldl\ by thi! employee of the office of destination. 

I 

I 

I 

I 

I 

I 



 
P

et
iti

on
er

 - 
C

at
al

en
t P

ha
rm

a 
S

ol
ut

io
ns

 
E

x.
 1

00
7a

, P
g.

 3
53

 o
f 8

01

Deutsche Post AG 
Entreprise des Postes allemandes S.A. Posts ache 

Service des Postes 

ROckschefn I Auszahlungsscheln I Gutschriftsanzelge ~ 
Avis de reception I Avis de paiement I Avis d'inscription I 
Advice of delivery I Advice of payment I Ci'edit advice u 

Luftpost 

Stempel des Postamts, 
das den Schein zurucksendet. 

Timbre du bureau 
renvoyant l'avis 

Postmark of the office 
returning the receipt 

Prioritaire P~- ·~n 

5 '2.32 30E. 
R K \9 22 _ .... ~n an I Renvoyer a I Return to 

Europaisches Patentamt . 

80298 M0NCHEN 

Deutschland /I' Allemagne I Germany 
91 s.oos-ooo 05.05 



 
Petitioner - Catalent Pharma Solutions 

Ex. 1007a, Pg. 354 of 801

12/06/2011 02:11 :23 PM 

; 
j 

l 

Potter Clarkson LLP -> 

OurapalsdJc~ 
P<ltml~mt 

Europe•n 
Pat=t Offlc<"' 

Offle~ curcp~c:n 
de~ bre~elli 

1111111111111111111111111111111111111111111111111111111 
CrowhurSt, Charlotte Waveney 
Potter G!arksan LLP 
Park View House 
58 The Ropewalk 
Noningham 
NG15DD 
ROY AU ME UN! 

I PABCNP38814EP 

1 App ~~nntJPrapnetor 

Banner Pharmacaps Inc. 

Page 1 I 1 

I Onto 

European Patent Of!ine 

80298 MUNICH 
GERMANY 
Tel. +49 (0)89 2399- 0 
F3X +49 (0)89 2399-4465 

Formalities Officer 

Name: Morancho Alcaine, 
Natalia 

Tel.: 7462 
or call: 
+31 (0)70 340 45 00 

29-11-2011 

EPAIEPOIOEB Formblatt'FarmiFormulaire : __.,2-oO-oO?,_ ___ _ 

Empfangsbeschcinigung Ubcr den Zugt~ng des vorstchcnd bczciohnotcn Sohriftstocks 
Acknowledgement of receipt of the document specified above 

Recepisse du document specilie ci·dessus 

Unter Bezugnahme auf die Mitteilung im ABI EPA 712010, 377 wird gebeten, die Empfangsbescheinigung 
mit Empfangsdatum und Unterschrift zu versehen und umgehend an das EPA zur!lckzusenden: 

With reference to the Notice in OJ EPO 71201 o, 377, you are requested to date and sign the 
acknoWI9dgeme.nt of receipt and return it to the EPO immediately: 

cantormement au communique paru au JO OEB 712010, 377, vous etes prie d'indiquer sur le recepisse Ia 
date de reception du document, de signer le recepisse et dele renvayer sans delai a I' OEB: 

• ilber die Online-Dienste des EPA (als Anlage zu EPA Form 1 038) I through EPO Online Services 
(as annex to EPO Form 1038) I par les services en ligne de I'OEB (en tant que piece jainte au 
formulaire OEB 1038), 

• per Fax I by fax: par t<Hefax (+49 (O) B9 2399·4465 or +31 (0) 70 340·301 o) 
• oder per Post I or by post I ou par courrier. 

Empfangen am I Received an I Regu !e : 

Unterschrift l Signature: 

nprangsbereohtigtedauthorised recipient/ 
le destinataire ou Ia personne dOment mandatee : 

• 'ROckSelide-Adr'esSe•/ ~eturri a'ddreSs ~ Adr9sSe de·reioUr • 
(Umschlag I envelope I enveloppe ll:iO C4/ DL I G6Jc.;;S 1 !,;b) 

ON'If1HOS!n30 
N3H:JNnW B6i:08 

IW8IU6l8d S640S!!ldOm3 

NM50245 

Duration: 06.12.2011 15:12:08 - 06.12.2011 15:12:18. This page 1 of 1 was completed at 06.12.2011 15:12:18 
Received at the EPO on Dec 06, 2011 15:12:18. Page 1 of 1 



 
Petitioner - Catalent Pharma Solutions 

Ex. 1007a, Pg. 355 of 801

01127/2012 12:49:09 PM 

To: 

Your Fax No: 

From: 

Date: 

Our Ref: 

Potter Clarkson LLP -> 

European Patent Office 

00 49 89 2399 4465 

Charlotte Crowhurst PhD 

27 January 2012 

PABCX/P38814EP 

Page 1/2 

~POTTER 
'iff CLARKSON 

Your Ref: European Patent Applicatior, No. 06737018.9-2123 

Sheet 1 of 2 Original by Post: ./ 

MESSAGE: 

CONFIDfNTlALITY NOTE 

The inlorrnalion wnta:fled ir. thlsteleccpy message I~ logt~ly prlvUogcd lind eonfldcntlollnform3Uon Intended only for tho uso of tho lndlvldualllrenllty named abo;we. If 
the roodcr cf this message is nol thiJ intended recipient, you are hereby notified thai any disse11inalion, distribution or copy oflhls telen:llpy is strielly pnhibiled. If you 
rn:we received this 1e:ecopy in error, please •mmernatel)' nollfY us bytelepnorm: +44 (()) 115 955 2211. 

Potter Clarkson LLF is a limited liability partnership, registered in England (No. OC315197) a1d 
regulated by IPReg. Regig\ered Oflice as sht~wn. lhe members, a lis\ of whose names is available for 
inspectklnat the registerecl office, are UK;egislered pa\eptandlor trade ma1k attorneys end are sltljec:l 
lo lPReg'scode of CQ'lduct (e\ www ipreg.ora.ukl. All instructions oro occopt~;~d sub]~et to our current 
tennsof ongogcment 
1\\0TTINGHAM • MUNICH 

Park View House 
sa The Ropewalk 
NO:ti'lgharn NG1 5DD 
United Kingdom 

Duration: 27.01.2012 13:49:37 - 27.01.2012 13:49:50. This page 1 of 2 was completed at 27.01.2012 13:49:43 
Received at the EPO on Jan 27, 2012 13:49:50. Page 1 of 2 

T. 1-44 (0) ·, 15 S55 2211 
F. +44 (0) •, 15 955 2201 
E. lnfo@polercrarl<son.CQm 
VII. IW.w.potlerclark.son.com 



 
Petitioner - Catalent Pharma Solutions 

Ex. 1007a, Pg. 356 of 801

01127/2012 12:49:09 PM Potter Clarkson LLP -> Page2/2 

~POTTER 
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European Patent Office 
ErhardlstraBe 27 
D-80298 MOnchen 
GERMANY 

27 January 20121 

Dear Sirs 

European Patent Application No 
Appellant and Applicant 
Address 

Our ref: PABCX/P38814EP 

NOTICE OF APPEAL 
(ARTICLE 106 EPC) 

Sent by fax 

06737018.9-2123 
Banner Pharmacaps, Inc. 
4125 Premier Drive 
High Point, NC 27265-8144 
USA 

In a decision dated 7 October 2011 (with written notification dated 29 November 2011 ), the 
Examining Division refused the application. This is an appeal from that decision. 

It is requested that:-

i) the decision is cancelled in its entirety to the extent that the appellant was adversely 
affected by it, 

ii) the application is maintained in an unamended form, and 

iii) oral proceedings under Article 116 EPC are held in the event thatthe Board of Appeal 
int~nds not to allow the appeal. 

The fee for the appeal should be charged to the deposit account of Potter Clarkson LLP. 
This will be confirmed to your Accounts Department. 

Yours faithfully 

Charlotte Crowhurst PhD 
For and on behalf of Potter Clarkson LLP 

PoUer Clarks~n L~P Is ~limited labi'ity p3rlnlnhlp, registered In Engl•nd (N1. OC]tJ191)tnd rtg~lutd bt IP.;tg. 
Rl:£1•tcrod0ffice.., J~cwn. n.e memben, • [;$1 of wh<>:o narn .. rs all>ll•b~e for inlpo<ll•• •t tho •O'(!h!Ortd ofn<o, 
areUK·ttglstered p~tent and(*' tn<lt mar~ lt:omeys ~~dare s!lbl«tto I?Rofs wdc <>f <u>du.t !•I WWIIf.fpLog.uiJ.u~). 
AU ln>tr""d""" ~r~ •=1•..S •obje<L 1o o~r <urunL t•umo oF eos•scmooL 
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Park View House 
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United Kingdom 
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EPO • Mun\ch 
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t1APOTTER 
~~CLARKSON 

European Patent Office 
ErhardtstraBe 27 
D-80298 Munchen 
GERMANY G~'~it/ 

27 January· 2012"'1 

Dear Sirs 

European Patent Application No 
Appellant and Applicant 
Address 

Our ref: PABCX/P38814EP 

NOTICE OF APPEAL 
(ARTICLE 106 EPC) 

Sent by fax 

06737018.9-2123 
Banner Pharmacaps, Inc. 
4125 Premier Drive 
High Point, NC 27265-8144 
USA 

In a decision dated 7 October 2011 (with written notification dated 29 November 2011), the 
Examining Division refused the application. This is an appeal from that decision. 

It is requested that:-

i) the decision is cancelled in its entirety to the extent that the appellant was adversely 
affected by it, 

ii) the application is maintained in an unamended form, and 

iii) oral proceedings under Article 116 EPC are held in the event that the Board of Appeal 
intends not to allow the appeal. 

The fee for the appeal should be charged to the deposit account of Potter Clarkson LLP. 
This will be confirmed to your Accounts Department. 

Yours faithfully 

Vt 
Charlotte Crowhurst PhD 
For and on behalf of Potter Clarkson LLP 

Potter Clarkson LLP is a limited liability partnership, registered in Ensland {No. 0Cj1Sl97) and regulated by IPReg. 
Registered Office as shown. The memben, a list of whose names is available for inspection at the registered office, 
are UK-registered patent and/or trade mark attorneys and are subject to IPReg's code of condua (at www.ipreg.org.uk). 
All instructions are accepted subject to our current terms of engagement. 

NOniNGHAM • MUNICH 
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United Kingdom 
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1. DECISION ON WHICH AN APPEAL HAS BEEN FILED 

The applicant, Banner Pharmacaps, Inc., filed a Notice of Appeal on 27 January 2012 
against the decision of the Examining Division (the written confirmation of which was 
dated 29 November 2011) rejecting European patent application no. 06737018.9. 

5 2. REQUEST 

10 

15 

20 

25 

It is requested that: 

i) The decision is cancelled in its entirety to the extent that the Appellant was 
adversely affected by it. 

ii) The application is maintained on the basis of the enclosed Main Request. 

iii) If it is considered not possible to maintain the application on the basis of the Main 
Request it is maintained on the basis of one of the enclosed Auxiliary Requests. 

iv) Oral proceedings under Article 16 EPC are held in the event that the Board of 
Appeal intends not to allow the appeal. 

3. THE BASIS ON WHICH THE APPEAL IS FILED 

The decision of the Examining Division is wrong in law and in fact. 

As will be expl«ined in more detail below, the Examining Division's understanding of the 
claims was incorrect. This led to an incorrect finding on the facts of the case. 

4. CLAIM REQUESTS 

We enclose a Main Request and 13 Auxiliary Claim Requests. 

As will be explained below, the claims of the Main Request satisfy the requirements of 
the EPC. However, in case the Board of Appeal is not prepared to allow the application 
on the basis of the Main Request, we enclose 13 Auxiliary Claim Requests to be 
considered in the order presented. Each of these claim requests satisfies the 

30 requirements of the EPC. 

35 

5. THE MAIN REQUEST 

The Main Request is based on Auxiliary Request 3 considered in the decision of the 
Examining Division (ED). However, the wording of the claims has been amended to 
address comments made by the ED. 
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l'=_ 

5 

2 

5.1 BASIS FOR THE CLAIMS 

Claim 1 of the main request is directed to a method of making a softgel capsule and is 
based on original claims 14 and 15, which was directed to a method of making a mixture 
and encapsulating the mixture in a softgel capsule. 

The pharmaceutically active agent has been limited to naproxen sodium. There is basis 
for this at page 5, line 1 and in the Examples. 

The term "deionlslng agent" 'Jsed in the original claims has been replaced by the acids 
10 disclosed at page 6, lines 17 to 21 as examples of deionising agents. 

There is basis for the range for the amount of deionising agent at page 6, lines 14 to 16 
and in original claim 3. 

15 The other claims are based on the disclosure in the application as filed as follows: 

Claim Basis in application as oriqinallv filed 
2 Claim 17 
3 Paqe 6, lines 17 to 21 and the Examples 
4 Paqe 6, lines 17 to 21 and the Examples 

5 and 6 Claims 6 and 7 
7 Claim 9 

8 to 10 Claims 11 to 13 

5.2. THE MAIN REQUEST SATISFIES THE REQUIREMENTS OF THE EPC 

The rejections raised in the Examining Division's Decision dated 29 November 2011 are 
20 addressed below in the order presented in the decision. 

5.2.1 Article 84 EPC- The Claims Clearly Defined The Invention 

The Examining Division (ED) alleged that the wording of claim 1 of the Main Request 
(and the Auxiliary Requests) was indefinite. Specifically, the ED alleged that it is not 

25 clear what is meant by the term "deionizing agent". This objection does not apply to the 
claims of the main request because the term "deionizing agenf' is not used in the claims 
of this request. 

Claim 1 of the main request includes a list of acids, which has a very clear meaning. 
30 Claim 1 also clearly states that the acid is used in an amount of 0.2 to 1.0 mole 

equivalents per mole of naproxen sodium. 

In summary, claim 1 of the main request is clear and the skilled person would know 
exactly what ingredients to use in order to carry out the claimed method and how to carry 

35 out that method. 
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3 

5.2.2 Novelty- The Claims Define Novel Subject Matter 

The invention is novel. 

As noted above, the main request is based on the third auxiliary request previously on 
5 file. We note that the ED did not raise an objection of lack of novelty against the subject 

matter of the third auxiliary request in its decision. 

More particul~rly, none of the cited documents disclose a method of making a softgel 
capsule that comprises mixing naproxen sodium with polyethylene glycol and an acid as 

10 listed in daim 1 and then encapsulating the mixture. 

15 

It is an essential feature of the main request that the drug is naproxen sodium. The 
claimed method is therefore novel over the disclosure of US 5360015 (D1) relating to 
diclofenac containing compositions to which the examiner has referred. 

In 01, the active agent is in the form of the free acid or base and an ionizing agent is 
added to the composition containing the active agent. In the case of Example IV, which 
uses naproxen this means that naproxen is mixed with potassium hydroxide and 
polyethylene glycol. These starting materials are clearly different to those used in the 

20 claimed method. 

The claimed method is therefore novel over 01. 

The claimed method is also novel in view of the disclosure of US2001/0007668 (03). In 
25 particular, Example 17 of D3 does not disclose the met~od as claimed. 

Example 17 in D3 discloses a solution of naproxen sodium, polyethylene glycol 300, 
sodium hydroxide, and sodium propionate. D3 uses this strongly basic environment to 
maintain ionization. An acid as listed in claim 1 of the main request is not used in the 

30 method described in Example 17. Also, the solution in F'xampl" 17 of 03 is not 
encapsulated and could not be readily encapsulated. High pH, as used in Example 17, 
can destabilize the capsule shell, as described in 02 and is discussed in more detail 
below. 

35 Accordingly, the subject matter of the main request is novel over D3. 

5.2.3 Inventive Step- The Invention Is Inventive Over The Cited Prior Art 

The ED has indicated that either D1 or D3 could be considered as the closest prior art. 
In view of these documents, as the ED has correctly identified, the problem to be solved 

40 can be considered to be the reduction of the formation of PEG-esters of the active agent. 
This redJction in the formation of PEG-esters is relative to the amount that would be 
formed by following the teaching of D1 or D3. As will be discussed below, the method of 
the main request solves this problem. 

45 The method of the main request is also prima facie not obvious in view of the teaching of 
D1 and D3. As discussed above, neither 01 nor 03 teaches or suggests the use of an 
acid in combination with the salt of an acid drug such as naproxen sodium and 
polyethylene glycol. In 01 and 03, when naproxen is used, whether in the fonm of the 

Date 26 March 2012 Potter Clarkson LLP 
for Banner Pharmacaps, Inc. 

Duration: 26.03.2012 15:03:08- 26.03.2012 15:09:54. This page 7 of 56 was completed at 26.03.2012 15:03:56 
Received at the EPO on Mar 26, 2012 15:09:54. Page 7 of 56 



 
Petitioner - Catalent Pharma Solutions 

Ex. 1007a, Pg. 365 of 801

0312612012 02:02:37 PM Potter Clarkson LLP -> Page 8156 

4 

free drug or in the form of a salt it is used in combination with a base. There is nothing in 
D1 or D3 thnt would have motivated the skilled parson to go against the teaching of 
these documents and use naproxen sodium in combination with an acid as listed in claim 
1. For this reason at least the claimed method is novel in view of the disclosure of D1 

5 and 03. 

In naproxen containing compositions, PEG-esters are formed as a result of an interaction 
between free naproxen and PEG. The compositions of 01 comprise a higher 
concentration of free naproxen than is present in the compositions of the present 

10 invention. 

15 

Enclosed with these Grounds of Appeal is additional data showing a direct comparison of 
formulations produced by the claimed method to formulations prepared in accordance 
with the teaching of 01. 

The formulations were tested using two different amounts of naproxen sodium, 285 mg 
and 220 mg, and three different acid deionizing agents, HCI, citric acid, and lactic acid. 
These acids are representative of the different acids listed in claim 1. Formulations of 
the type described in 01 containing 200 or 260 mg of naproxen free acid and sodium 

20 hydroxide (in place of the potassium hydroxide used in 01) were also tested. All 
formulations contained PEG 600 and water. The acid or base was tested at three 
different concentrations: 0.2, 0.6, and 1.0 mole equivalents compared tu lhe a~live agent. 
The samples were subjected to accelerated stability studies (eo•c for 1 week). The 
compositions of the invention showed very low initial levels of PEG ester formation and 

25 also very low levels, if any, of PEG ester formation at the end of the stability study. In 
contrast, in the 01 formulations, the amount of PEG ester varied from 0.0093to 0.014. 

This study provides a direct comparison of the present invention and D1 and clearly 
shows that the method of the present invention provides unexpected results in that 

30 compositions obtained by this method contained lower amounts of PEG esters both 
initially and after the stability studies. This could not have been predicted from the prior 
art. 

35 

40 

45 

The subject matter claimed is inventive over D1 and 03. 

In the decision, the ED identified variables they believed could affect the stability of the 
formulations. We note that the ED provided no evidence to support their conclusions. 
Although all of the ED's comments are not directly relevant to the method claims of the 
main request, for completeness we will comment on them below. 

The ED alleged that the absence or presence of water could have an effect on PEG­
ester formation. The formulations used for the comparative testing contained water and 
reduction in the formation of PEG-esters for the claimed formulations was observed 
compared to the D1 formulations. 

The ED cited the differences in the active agent (ketoprofen in D2) and naproxen in 01 
as having a possible affect on PEG-ester form&tion. Both actives contain a carboxylic 
acid group, which is the reactive functional group that participates in the reaction to form 
PEG-esters. One of ordinary skill in the art would expect these agents to react in a 

so similar manner. In fact. the ED relied on this reasoning in attempting to extrapolate the 
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5 

behavior of ketoprofen as described in D2 to naproxen in order to reject Applicant's 
claims. In any event, the data now provided show that the compositions of the invention 
provide reduced PEG-ester formation compared with the compositions of D1 even when 
the active agent is the same. 

The ED also alleged that lactic acid might be unique in its ability to reduce the formation 
of PEG-esters by a mechanism different than that for other acids and therefore its 
behavior cannot be extrapolated to other acids. The ED provided no scientific data to 
support this conclusion. The enclosed data show a reduction in PEG-ester formation for 

10 lactic acid (organic acid havmg as single carboxylic acid group), citric acid (organic acid 
having multiple carboxylic acid groups), and hydrochloric acid (an inorganic acid). This 
data shows that the problem addressed by the invention is solved across the full breadth 
of the claims. 

15 The ED also alleged that Applicant did not account for the formation of propylene glycol 
(PG) esters. However, it is not clear how this relates to the problem to be solved. As 
noted by the ED, PG also contains hydroxyl groups wr.ich can react with the free acid to 
form esters. Regardless of the type of ester formation, esterification of the active agent 
reduces the efficacy of the formulation. Therefore, reducing the reactivity of tre active 

20 agent should reduce formation of all types of esters. The data enclosed herein shows 
that the claimed formulations exhibit much lower concentrations of PEG-ester formation 
compared to the compositions of D1. Such behaviour would also be observed with 
respect to PEG-ester formation. 

25 The ED also suggested that differences in the molecular weight of the PEG used in D2 
(PEG 400), which described the formation of PEG esters, and the PEG used in D1, 
which is PEG 600 may account for differences in PEG ester formation. In order to do a 
direct comparison, comparative studies of the claimed formulations and the D1 
formulations were done usin~ PEG 600. The data is enclosed. As discussed above, for 

30 formulations produced using the method of the present invention, the amount of PEG-
esters was very low. In contrast, the amount of PEG-esters formed in the D1 
formulations was substantially higher. 

The ED also alleged that one could not extrapolate from a single relative acid 
35 concentration or pH value to other acid concentrations. We respectfully disagree. 

However, in order to facilitate allowance, the comparative studies submitted herein were 
conducted at three different acid/base concentrations, 0.2, 0.6, and 1.0 mole equivalent 
of acid/base to moles of active agent. The data show that at all concentrations the 
formulations produced using the claimed method exhibited significantly less PEG-ester 

40 formation than the D1 formulations. 

The data described herein clearly show a signiicant reduction in PEG-ester formation 
when formulations are made using the claimed method compared to formulations made 
in accordance with the teaching of D1. Moreover, the results presented in the enclosed 

45 Annex show that such unexpected results are achieved over the full breadtih of the 
claims. 

The ED cited D2 for the notion that PEG-ester formation can be suppressed when the 
agent is present as a salt. The ED failed to consider the cited passage on page 4 in its 

50 entirety. D2 discloses that fill materials containing PEG 400 and potassium hydroxide at 
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a mole ratio of 0.4 to 1 were unstable due to the formation of ketoprofen esters (page 4, 
lines 1-6). 02 discloses that in an attempt to completely ionize ketoprofen to prevent 
formation of undesirable esters, the potassium hydroxide to ketoprofen ratio was 
adjusted to 1.1 to 1 (page 4, lines 7 -9). D2 goes on to state "With this second 

5 formulation, concerns arose that the ketoprofen salt thus formed and/or high pH caused 
by the excess potassium hydroxide used could effect the physical stability of the softgel 
capsule when the formulation was encapsulated. Additionally, if an equilibrium amount 
of the ketoprofen free acid remained in solution, it could form ketoprofen esters that 
could drive the reaction to for.11 more ketoprofen free acid species which could eventually 

10 result in a chemically unstable formulation." 02 does not disclose or suggest forming 
more of the salt to minimize PEG-ester formation since doing so could (1) can destabilize 
the softgel capsule shell due to fonnation of large arrounts of the salt and/or high pH; 
and (2) result in increased formation of PEG esters. 

15 In the method now claimed, the active agent is naproxen sodium and it is used in 
combination with an acid. This method avoids the limitations discussed in 02. 

None of the prior art discloses or suggest the method claimed in the main request or that 
such a method would saVe the problem addressed by the present invention. 

20 Accordingly, the claims of the main request are inventive. 

6. THE 1ST AUXILIARY REQUEST 

The 1'1 auxiliary request is based on claim 2 of the main request conside~ed by the ED 
and its dependent claims. 

25 6.1 THE 1ST AUXILIARY REQUEST SATISFIES THE REQUIREMENTS OF THE EPC 

6.1.1 Article 84 EPC- The Claims Clearly Defined The Invention 

The Examining Division (ED) alleged that claim 1 of the Main Request (and the Auxiliary 
Requests) that they considered was indefinite. Specifically, the ED alleged that it is not 
clear what is meant by the term "deionizing agent". The ED alleged that it is not clear if 

30 the amount of deionizing agent should relate to the counter-ion or the final concentration 
of hydrogen ions. The ED has misunderstood the definition of the term "deionizing 
agent" and the amount of deionizing agent required according to the claims. 

The application, as filed, states that "the deionizing agent functions by causing partial 
35 deionization (neutralization) of the salt of one or more phannaceutically active agents" 

(page 6, lines 9 and 1 0). The claims specify that the active agent Is a salt of an acidic 
pharmaceutically active agent, such as naproxen sodium. The deionizing agent is 
therefore a hydrogen-ion generating species (page 6, lines 11 and 12). Exemplary 
hydrogen-ion generating speoies are provided at page 6, lines 17-21. 

40 
The app'ication as originally filed states "the deionizing agent is preferably present in an 
amount between 0.2 and 1.0 mole equivalents per mole of active agent" (page 6, lines 
15-16). This range is an essential feature of the claims. The range clearly defines the 
amount of deionizing agent, not the amount of hydrogen ions or hydroxide ions produced 

45 in solution. It is also clear that the range for the amount of deionizing agent is relative to 
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the amount of the salt of the acidic pharmaceutically active agent, such as naproxen 
sodium. 

The dependent claim specifying the pH of the fill material has been deleted. Thus, any 
5 lack of clarity that the ED perceived resulted from the inclusion of claims specifying pH 

ranges has been removed. 

10 

The ED suggested that the molar range specified for the deionizing agent could relate to 
the amount of the anion. 

However, this is not consistent with the information provided in the application and the 
applicant has not made any statement to suggest that this may be the case. From a 
knowledge of the basic chemistry of the interaction of a salt of an acidic pharmaceutically 
active agent such as naproxen sodium with a deionizing agent it would be abundantly 

15 clear to t~e skilled person that it is the amount of H• ions rather than the amount of the 
counter ion that is relevant to this invention. 

20 

Naproxen sodium has the structure 

~~~COONa )L;l) . 
H,co 

When naproxen sodium interacts with a deionizing agent the Na• is replaced by W of the 
deionizing agent. 

25 This basis chemistry would be self evident to the skilled reader, who would therefore 
appreciate what was meant by the quoted range for the amount of the deionizing agent. 

The ED's statement that "The optional presence of water does nat exclude the possibility 
that the H+ ions are considered as deionizing agent" unnecessarily confuses and 

30 mistakenly complicates the situation. The wording of the claims makes it clear that the 
term "deionizing agent" does not encompass water. 

35 

In summary, claim 1 is clear and the skilled person would know exactly what is meant by 
the term deionizing agent and what the range for the amount of deionizing agent means. 

6.1.2 Novelty- The Claims Define Novel Subject Matter 

The invention is novel over the disclosure of US 5360015 (D1). 

The claimed compositions are therefore novel over the disclosure of D1 relating to 
40 diclofenac containing compositions to which the exami1er has referred. Diclafenac is not 

an acidic pharmaceutically active agent. It comprises both acidic and basic groups and it 
is therefore amphoteric. It is clear from the way in which acidic, basic and amphoteric 
active agents are discussed in the present application that the definition "acidic" does not 
encompass amphoteric molecules. 

45 
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Additionally, it is known in the art that acids such as hydrochloric acid catalyse the 
intramolecular cyclisation of diclofenac to form an indoline derivative. A copy of a paper 
that describes the intramolecular cyclisation of diclofenac, Palomo et a/, "Analysis of 
diclofenac sodium and derivatives", Journal of Pharmaceutical and Biomedical Analysis, 

5 21 (1999), 83-94, is already on file. As stated in the abstract of Paloma, the 
intramolecular cyclisation of diclofenac sodium causes the salt to become inactivated. 

Thus, Example VII of D1 does nat describe a pharmaceutical composition having the 
essential features of the compositions of the present invention. In particular, the 

10 composition of Example VII of D1 is not a composition comprising a salt of an acid or 
basic active agent and a deionizing agent that causes partial neutralization of the salt of 
the active agent resulting in enhanced bioavailability of the active agent. In fact, 
cyclization of the drug will have the opposite effect. 

15 In assessing novelty, the ED alleged that because the compositions of the invention are 
typically in the form of a solution, it is not possible to distinguish whether the active agent 
and/or deionizing agent has been added in the form of a salt or a free acid. We 
respectfully disagree. 

20 In D1, the active agent is in the form of the free acid or base and an ionizing agent is 
added to the composition containing the active agent. This means that in the case of an 
acidic drug the composition comprises the acidic drug and a base. The reaction of the 
active agent and ionizing agent is less than quantitative, so the composition will always 
comprise some of the acidic drug and some unreacted base. In contrast, in the pending 

25 claims, the active agent is in the form of a salt. The deionizing agent is added to a 
composition containing the salt of the active agent. Because reaction of the salt of the 
active agent and the deionizing agent is less the quantitative, the solution will always 
contain some of the salt and some unreacted deionizing agent but it will not contain a 
base as is present in the compositions of 01. 

30 
The ED raised an objection of lack of novelty an the basis of the disclosure of D3, 
particularly Example 17. The subject matter claimed is navel in view of the disclosure of 
D3. 

35 Example 17 in D3 discloses a solution of naproxen sodium, polyethylene glycol 300, 
sodium hydroxide, and sodium propionate. Sodium propionate cannot deionize 
naproxen sodium since sodium propionate is not a hydrogen ion generating species. 
Therefore, regardless of whether the amount of sodium propionate in Example 1 is within 
the range of molar amounts specified in the claims, the formulation in Example 17 is nat 

40 within the scope of the claims. Moreover, the solu:ion is Example 17 in D3 is not 
encapsulated and could not be readily encapsulated. High pH, as used in Example 17, 
can destabilize the capsule shell as discussed in D2. 

When sodium propionate is added to water, an equilibrium is established between 
45 propionate and propionic acid, as shown below: 

_,yO 
CH,-CH 2 -C 

' O-Na+ 

H20 _,yO 
CH -cH -c 

3 2 ' 

OH 

+ NaHO 
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However, the amount of propionic ncid present at equilibrium in the formulation of 
Example 17 of 03 is far below the 0.2 equivalents required by the claims. The 
formulation described in Example 17 of 03 contains C.8153 g sodium propionate (K, = 

5 7.46 x 10-10
) dissolved in 800 ml of water (i.e., an aqueous solution of approximately 

0.0106 M sodium propionate). If we ignore the impact of the other species present in 
solution (including the naproxen sodium, PEG 300, and potassium hydroxide) on the 
equilibrium between propionate and propionic acid, the concentration of propionic acid at 
equilibrium can be calculated to be approximately 2.7 x 1 o·' M (corresponding to roughly 

10 2.2 x 1 o-• moles propionic acid at equilibrium). The formulation in Example 17 of D3 
contains 3.0033 g (0.0119 moles) of naproxen sodium. Therefore, if we ignore the 
Impact of the other species present in solution, Example 17 describes a formulation 
containing roughly 0.0018 mole equivalents of propionic acid per mole of naproxen 
sodium. In contrast, it is an essential feature of the present invention that the deionizing 

15 agent is present in an amount of from about 0.2 to 1.0 mole equivalents per mole of 
naproxen sodium. 

Furthermore, the solution in Example 17 also contains 6.66 mg of potassium hydroxide. 
The pH of the sodium propionate solution is approximately 9.6. The addition of 

20 potassium hydroxide will make the solution more basic driving the equilibrium between 
proprionate and proprionic acid in the direction of proprionate. As a result, the actual 
amount of propionate present In the formulation described in Example 17 will be even 
less than 0.0018 mole equivalents per mole of naproxen sodium. Therefore, what small 
amounts of propionic acid may be present in Example 17 of 03 are not wtthin the range 

25 for the amount of deionizing agent specified in the claims and thus are not effective to 
partially deionize naproxen sodium. Moreover, the solution in Example 17 of 03 is not 
encapsulated and could not be readily encapsulated. High pH, as used in Example 17, 
can destabilize the capsule shell, as discussed in 02. Accordingly, the subject matter 
claimed is novel over D3. 

30 

6.1.3 Inventive Step- The Invention Is Inventive Over The Cited Prior Arl 

The ED has indicated that either 01 or 03 could be considered as the closest prior art. 
In view of these documents, as the ED has correctly identified, the problem to be solved 
can be considered to be the reduction of the formation of PEG-esters of the active agent. 

35 This reduction in the formaton of PEG-esters is relative to the amount that would be 
formed by following the teaching of D1 or 03. 

In compositions containing an acidic pharmaceutically active agent, such as naproxen 
containing compositions, PEG-esters are formed as a result of an interaction between 

40 free acidic drug (e.g. naproxcn) and PEG. The compositions of both D1 and 03 
comprise a higher concentration of free naproxen than is present in the compositions of 
the present invention. 

01 is concerned with ionizing the free acid or free base, not deionizing the salt o: the free 
45 acid or base. 01 describes ionizing naproxen not deionizing naproxen sodium. The ED 

has failed to show why one of ordinary skill in the art would have been motivated by the 
teaching of 01 to modify its teaching so as to deionize the drug rather than ionize it and 
thus arrive at the claimed compositions. 01 teaches the exact opposite of what is done 
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in the present invention and it cannot be considered to be obvious to go completely 
against the teaching of the prior art in this way. 

Regarding 03, the ED alleges that 03 discloses that the formulations described therein 
5 are stable and robust. However, it is not clear in what context these solutions are 

described as stable. D3 discloses that no precipitate was observed but there is no 
disclosure related to PEG-ester formation. Such esters are likely to be soluble in PEG 
and therefore may not be observed visually, yet their formation affects the efficacy of the 
formulation. 

10 
The ED acknowledged the data submitted on 15 September 2011 but alleged that the 
date was not sufrtcient to directly compare the claimed compositions and the 
compositions of D1 (or 03). 

15 Enclosed with these Grounds of Appeal is additional data showing a direct comparison of 
the claimed compositions to the compositions in 01. 

The claimed formulations were tested using two different amounts of naproxen sodium, 
285 mg and 220 mg, and three different acid deionizing agents, HCI, citric acid, and 

20 lactic acid. Formulations of the type described in D1 containing 200 or 26D mg of 
naproxen free acid and sodium hydroxide (in place of the potassium hydroxide used in 
01) were also tested. All for'llulations contained PEG 600 and water. The acid or base 
was tested at three different concentrations: 0.2, 0.6, and 1.0 mole equivalents compared 
to the active agent. The samples were subjected to accelerated stability studies (6o•c 

25 for 1 week). The compositions of the invention showed very low initial levels of PEG 
ester formation and also very low levels of PEG ester fonmation, if any, at the end of the 
stability study. In contrast, in .the D1 fonmulations, the amount of PEG ester varied from 
0.0093 to 0.014. 

30 This study provides a direct comparison of the present invention and D1 and clearly 
shows that the method of the present invention provides unexpected results in that 
compositions obtained by this method contained lower amounts of PEG esters both 
init'ally and after the stability studies. This could not have been predicted from the prior 
art. 

35 

40 

45 

The subject matter claimed is therefore inventive. 

In the decision, the ED identified variables they believed could affect the stability of the 
formulations. We note that the ED provided no evidence to support their conclusions. 

The ED alleged that the absence or presence of water could have an effect on PEG­
ester formation. As discussed above, the formulations used for the comparative testing 
contained water and reduction in the formation of PEG-esters for the claimed 
formulations was observed compared to the 01 formulations. 

The ED cited the differences in the active agent (ketoprofen in D2) and naproxen in 01 
as having a possible affect on PEG-ester formation. Both actives contain a carboxylic 
acid group, which is the reactive functional group that participates in the reaction to form 
PEG-esters. One of ordinary skill in the art would expect these agents to react in a 

so similar manner. In fact, the ED relied on this reasoning in attempting to extrapolate the 
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behavior of ketoprofen as described in 02 to naproxen in order to reject Applicant's 
claims. In any event, the data now provided show that the compositions of the invention 
provide reduced PEG-ester formation compared with the compositions of 01 even when 
the active agent is the same. 

The ED also alleged that lactic acid might be unique in its ability to reduce the formation 
of PEG-esters by a mechanism different than that for other acids and therefore its 
behavior cannot be extrapolated to other acids. The ED provided no scientific data to 
support this conclusion. The enclosed data show a reduction in PEG-ester formation for 

10 lactic acid (organic acid having as single carboxylic acid group), citric acid (organic acid 
having multiple carboxylic acid groups), and hydrochloric acid (an inorganic acid). This 
dala shows that the problem addressed by the invention is solved across the full breadth 
of the claims. 

15 The ED also alleged that Applicant did not account for the formation of propylene glycol 
(PG) esters. However, it is not clear how this relates to the problem to be solved. As 
noted by the ED, PG also contains hydroxyl groups which can react with the free acid to 
form esters. Regardless of the type of ester formation, esterification of the active agent 
reduces the efficacy of the formulation. Therefore, reducing the reactivity of the active 

20 agent should reduce formation of all types of esters. The data enclosed herein shows 
that the claimed formulations exhibit much lower concentrations of PEG-ester formation 
compare-j to the compositions of D1. Such behaviour would also be observed wilh 
respect to PEG-ester formation. 

25 The ED also suggested that differences in the molecular weight of the PEG used in D2 
(PEG 400), which described the formation of PEG esters, and the PEG used in D1, 
which is PEG 600 may account for differences in PEG ester formation. In order to do a 
direct comparison, comparative studies of the claimed formulations and the D1 
formulations were done using PEG 600. The data is enclosed. As discussed above, for 

30 the claimed formulations, the amount of PEG-esters was very low. lr. contrast, the 
amount of PEG-esters formed in the 01 formulations was substantially higher. 

The ED also alleged that one could not extrapo~ate from a single relative acid 
concentration or pH value to other acid concentrations. We respectfully disagree. 

35 However, in order to facilitate allowance, the comparative studies submitted herein were 
conducted at three different deionizing agent and ionizing agent concentrations, 0.2, 0.6, 
and 1.0 mole equivalent of deionizing or ionizing agent to moles of active agent. The 
data show that at all concentrations the claimed formulations exhibited significantly less 
PEG-ester formation than the D1 formulations. 

40 

45 

The data described herein clearly show a significant reduction in PEG-ester formation for 
the claimed formulations compared to the formulations in of D1. Moreover, Applicants 
have shown that such unexpected results are achieved over the full breadth of the 
claims. 

The ED cited D2 for the notion that PEG-ester formation can be suppressed when the 
agent is present as a salt. The ED failed to consider the cited passage 01 page 4 in its 
entirety. 02 discloses that fill materials containing PEG 400 and potassium hydroxide at 
a mole ratio of 0.4 to 1 were unstable due to the formation of ketoprofen esters (page 4, 

so lines 1-6). D2 discloses that in an attempt to completely ionize ketoprofen to prevent 
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formation of undesirable esters, the potassium hydroxide to ketoprofen ratio was 
adjusted to 1.1 to 1 (page 4, lines 7-9). 02 goes on to state 'With this second 
formulation, concerns arose that the ketoprofen salt thus formed and/or high pH caused 
by the excess potassium hydroxide used could effect the physical stability of the softgel 

5 capsule when the formulation was encapsulated. Additionally, if an equilibrium amount 
of the ketoprofen free acid remained in solution, it could form ketoprofen esters that 
could drive the reaction to form more ketoprofen free acid species which could eventually 
result in a chemically unstable formulation.'? 02 does not disclose or suggest forming 
more of the salt to minimize PEG-ester formation since doing so could (1) can destabilize 

10 the softgel capsule shell due to formation of large amounts of the salt and/or high pH; 
and (2) result in increased formation of PEG esters. 

None of the prior art discloses or suggest the claimed solution to the problem to be 
solved. Accordingly, the claims are inventive. 

15 7. 2"" AUXILIARY REQUEST 

20 

The second auxiliary request is based on the first auxiliary request except that the term 
"deionizing agent which is a hydrogen ion species in an amount to cause partial 
deionization of the salf' has been replaced by a list of specify acids. Basis for this list 
can be found at page 6, lines 17 to 21 of the application as filed. 

The comments of the ED relating to the clarity of worcing relating to the deionizing agent 
are moot as this wording has been removed from the claims of this request. The claims 
of this request meet the other requirements of the EPC for the reasons set out above in 
relation to auxiliary request 1. 

25 8. 3RD AUXILIARY REQUEST 

The third auxiliary request is based on the first auxiliary request except that the active 
agent has been limited tn naprnxen sodium. The claims of this request satisfY the 
recuirements of the EPC for the reasons set out above in relation to the first auxiliary 

30 request. 

Ad:litionally, it is noted that 01 does not disclose c~mpositions comprising naproxen 
sodium. The two Examples of D1 that disclose compositions comprising naproxen, 
Examples IV and X both comprise naproxen and potassium hydroxide. In these 

35 compositions, potassium hydroxide acts as an ionizing agent and its interaction with 
naproxen resulls in the formation of naproxen potassiJm but these compositions do not 
comprise a compound that is a deionizing agent. For this reason, the subject matter of 
the claims of this request is novel in view of the disclosure of 01. 

40 It is also noted that the data provided in the attached Annex clearly show that the 
problem addressed by the present invention is solved when the active agent is naproxen 
sodium. 

1 n summary, this request satisfies the requirements of the EPC. 
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9. 4TH AUXILIARY REQUEST 

This request is based on the second and third auxiliary requests. That is tle tenn 
"deionizing agent which is a hydrogen ion species in an amount to cause partial 
deionization of the salt" has been replaced by a list of acids and the active agent has 

5 been limited to naproxen sodium. 

10 

15 

This request satisfies the requirements of the EPC for a combination of the reasons set 
out above in relation to the second and third auxiliary requests. 

10. 5TH AUXILIARY REQUEST 

This request is based on the fourth auxiliary request except that the list of acids has been 
reduced to include hydrochloric acid, citric acid and lactic acid only. These are the acids 
used in the Examples that were present in the application as originally filed and are also 
the acids that were used in the experiments reported in the attached Annex. 

The claims of this request satisfy the requirements of the EPC for the reasons set out 
above in relation to the fifth auxiliary request. 

It is also noted that the data provided in the attacr.ed Annex clearly show that the 
20 problem addressed by the present invention is solved when the active agent is naproxen 

sodium and an acid as listed in claim 1 is used. 

2G 

30 

In summary, this request satisfies the requirements of the EPC. 

11. 5TH AUXILIARY REQUEST 

This request is based on the fifth auxiliary request except that the acid has been limited 
to lactic acid. Lactic acid is used in the Examples that were present in the application as 
originally filed and the information included in attached Annex shows that formulations 
comprising lactic acid have a particularly favourable combination of properties. 

The claims of this request satisfy the requirements of the EPC for the reasons set out 
above in relation to the fifth auxiliary request. 

12. 7TH AUXILIARY REQUEST 

35 This request is based on the third auxiliary request considered by the ED. except that the 
active agent has been limited to naproxen sodium. 

40 

It is noted that the ED considered that the claims of the third auxiliary request that they 
considered related to novel subject matter. The claims of this request are also novel. 
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The claims of this request satisfy the other requirements of the EPC for the reasons set 
out about in relation to the main request, first auxiliary request and the third auxiliary 
request. 

13. B'" AUXILIARY REQUEST 

This request is based on the main request except that the list of acids has been reduced 
to include hydrochloric acid, citric acid and lactic acid only. These are the acids used in 
the Examples that were present in the application as originally filed and are also the 
acids that were used in the experiments reported in the attached Annex. 

The claims of this request satisfy the requirements of the EPC for the reasons set out 
above in relation to the main auxiliary request. 

It is also noted that the data provided in the attached Annex clearly show that the 
15 problem addressed by the present invention is solved when the active agent is naproxen 

sodium and an acid as listed in claim 1 is used. 

20 

In summary, this request satisfies the requirements of the EPC. 

14. 91H AUXILIARY REQUEST 

This request is based on the eighth auxiliary request except that the acid has been 
limited to lactic acid. Lactic acid is used in the Examples that were present in the 
application as originally filed and the information included in attached Annex sh8ws that 
formulations comprising lactic acid have a particularly favourable combination of 

25 properties. 

The claims of this request satisfy the requirements of the EPC for the reasons set out 
above in relation to the eighth auxiliary request. 

30 15. 10TH, 11TH. 12TH AND 13TH AUXILIARY REQUESts 

These requests are based on the main request and the 7'", B'" and 9'" auxiliary requests 
respectively. In each of these requests claim 1 has been amended to state that step (a) 
of the claimed method is conducted at a temperature of from 50°C to 70°C. There is 

35 basis for this in original claim 17. 

The subject matter of each of these requests satisfies the requirements of the EPC for 
the same reasons as each of the main request and the 71

", s'" and 9'" auxiliary requests. 
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16. CONCLUSION 

For the reasons set out above the decision of the Examining Division should be 
overturned and a patent should be granted. 
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CLAIMS 

1. A method of making a softgel capsule comprising 

Page 20156 

(a) making a fill mixture by mixing (i) naproxen sodium, (ii) polyethylene glycol, (iii) 

hydrochloric acid, hydrobromic acid, hydroiodic acid, sulfuric acid, fumalic acid, maleic acid, 

tartaric acid, citric acid, malic acid, acetic acid, proprionic acid, pyruvic acid, butanoic acid, or 

lactic acid; and 

(b) encapsulating the mixture in a softgel capsule; 

wherein (iii) is used in an amount of from 0.2 to 1.0 mole equivalents per mole of naproxen 

sodium. 

2. A method of claim 1, wherein step (a) is conducted at a temperature of from 50°C to 

70°C. 

3. The method of claim 1 or claim 2, wherein (iii) is hydrochloric acid, citric acid or lactic 

acid. 

4. The method of claim 3, wherein (iii) is lactic acid. 

5. The method of any one of the preceding claims, wherein polyethylene glycol is present in 

an amount offrom 10% to 80% by weight. 

6. The method of any one of :he preceding claims wherein the polyethylene glycol is one or 

more polyethylene glycols with a molecular weight between 300 and 1500. 

7. The method of any one of the preceding claims. wherein water is present in an amount of 

from 1% to 18% by weight. 

8. The method of any one of the preceding claims, wherein one or more excipients selected 

from the group consisting of plasticizers, crystallization inhibitors, wetting agents, bulk filling 

agents, solubilizers, bioavailability enhancers, solvents, dyes, preservatives, solvents, 

surfactants, and combinations thereof is added. 
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9. The method of claim 8, wherein the solubilizer is selected from the group consisting of 

glycerin, polyvinylpyrrolidone, propylene glycol and combinations thereof. 

1 0. The method of claim 9, wherein the solubilizer is used in amount from 1% to 10% by 

weight. 

11. A method according to any one of the preceding claims wherein the fill mixture produced 

in step (a) is liquid. 

' 

L 
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111
h AUXILIARY REQUEST 

CLAIMS 

1. A method of making a softgel capsule comprising 

(a) making a fill mixture by mixing (i) naproxen sodium, (ii) polyethylene glycol, (iii) a 

deionizing agent which is a hydrogen ion species in an amount to cause partal deionization of 

the salt, and (iv) optionally water at a temperature offram SO'C to 70"C; and 

(b) encapsulating the mixture in a softgel capsule; 

wherein (iii) is used in an amount to cause partial ionization of the napraxen sodium of from 0.2 

to 1.0 mole equivalents per mole of naproxen sodium. 

2. The method of claim 1, wherein the deionizing agent is selected from hydrochloric acid, 

hydrobromic acid, hydroiodic acid, sulfuric acid, fumaric acid, maleic acid, tartaric acid, methane 

sulfonate, ethane sulfonate, benzene sulfonate, citric acid, malic acid, acetic acid, proprionic 

acid, pyruvic acid, butanoic acid, or lactic acid, 

3. The method of claim 1 or claim 2, wherein (iii) is hydrochloric acid, citric acid or lactic 

acid. 

4. The method of claim 3, wherein (iii) is lactic acid. 

5. The method of any one of the preceding claims, wherein polyethylene glycol is present in 

an amount of from 1 0% to 80% by weight. 

6. The method of any one of the preceding claims wherein the polyethylene glycol is one or 

more polyethylene glycols with a molecular weight between 300 and 1500. 

7. The method of any one of the preceding claims, wherein water is present in an amount of 

from 1% to 18% by weight. 

8. The method of any one of the preceding claims, wherein one or more excipients selected 

from the group consisting of plasticizers, crystallization in:1ibitors, wetting agents, bulk filling 

agents, solubilizers, bioavailability enhancers, solvents, dyes, preservatives, solvents, 

surfactants, and combinations thereof is added. 
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9. The method of claim 8, wherein the solubilizer is selected from the group consisting of 

glycerin, polyvinylpyrrolidone, propylene glycol and combinations thereof. 

1 0. The method of claim 9, wherein the solubilizer is used in amount from 1% to 10% by 

weight. 

11. A method according to any one of the preceding claims wherein the fill mixture produced 

In step (a) is liquid. 

--- ------------
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121
h AUXILIARY REQUEST 

CLAIMS 

1. A method of a softgel capsule comprising 

(a) making a fill mixture by mixing (i) naproxen sodium, (ii) polyethylene g ycol, (iii) 

hydrochloric acid, citric acid, or lactic acid, at a temperature of from 50"C to 70'C; and 

(b) encapsulating the mixture in a softgel ca~sule; 

wherein {iii) is used in an amount of from 0.2 to ·t.o mole equivalents per mo:e of naproxen 

sodium. 

2. The method of claim 1, wherein (iii) is lactic acid. 

3. The method claim 1 or claim 2, wherein polyethylene glycol is present in an amount of 

from 10% to 80% by weight. 

4. The method of any one of the preceding claims wherein the polyethylene glycol is one or 

more polyethylene glycols with a molecular weight between 300 and 1500. 

5. The method of any one of the preceding claims, wherein water is present in an amount of 

from 1% to 18% by weight. 

e. The method of any one of the preceding claims. wherein one or more excipients selected 

from the group consisting of plasticizers, crystallization inhibitors, wetting agents, bulk filling 

agents, solubilizers, bioavailability enhancers, solvents, dyes, preservatives, solvents, 

surfactants, and combinations thereof is added. 

7. The method of claim 6, wherein the solubilizer is selected from the group consisting of 

glycerin, polyvinylpyrrolidone, propylene glycol and combinations thereof. 

8. The method of claim 7, wherein the solubilizer is used in amount from 1% to 10% by 

weight. 

9. A method according to any one of the preceding claims wherein the fill mixture produced 

in step (a) is liquid. 
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13th AUXILIARY REQUEST 

CLAIMS 

1. A method of making a softgel capsule comprising 

(a) making a fill mixture by mixing (i) naproxen sodium, (ii) polyethylene glycol, (iii) 

lactic acid, at a temperature of from 5o·c to 7o·c; and 

(o) encapsulating the mixture in a softgel capsule; 

wherein (iii) is used in an amount of from 0.2 to 1.0 mole equivalents per mole of naproxen 

sodium. 

2. The method of claim 1, wherein polyethylene glycol is present in an amount of from i 0% 

to 80% by weight. 

3. The method of claim 1 or claim 2, wherein the polyethylene glycol is one or more 

polyethylene glycols with a molecular weight between 300 and 1500. 

4. ihe method of any one of the preceding claims, wherein water is present in an amount of 

from 1% to 18% by weight. 

5. The method of any one of the preceding claims, wherein one or more exclplents selected 

from the group consisting of plasticizers, crystallization inhibitors, wetting agents, bulk filling 

agents, solubilizers, bioavailability enhancers, solvents, dyes, preservatives, solvents, 

surfactants, and combinations thereof is added. 

6. The method of claim 5, wherein the solubilizer is selected from the group consisting of 

glycerin, polyvinylpyrrolidone, propylene glycol and combinations thereof. 

7. The method of claim 6, wherein the solubilizer is used in amount from 1% to 10% by 

weight. 

8. A method according to any one of the preceding claims wherein the fill mixture produced 

in step [a) is liquid. 
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5th AUXILIARY REQUEST 

CLAIMS 

1. P.. softgel capsule comprising a fill material wherein the fill material comprises 

(a) naproxen sodium; 

(b) hydrochloric acid, citric acid or lactic acid in an amount of from 0.2 to 1.0 mole 

equivalents per mole of the naproxen sodium; 

(c) polyethylene glycol. 

2. The capsule of claim 1 wherein (b) is lactic acid. 

3. The capsule of any one of the preceding claims wherein polyethylene glycol is present in 

an amountfrom 10% to 80% by weight. 

4. The capsule of any one of the preceding claims wherein the polyethylene glycol is one or 

more polyethylene glycols with a rrolecular weight between 300 and 1500. 

5. The capsule of any one of the preceding claims wherein water is present in an amount 

from 1% to 18% by weight. 

6. The capsule of any one of the preceding claims 1 further comprising one or more 

excipients selected from the group consisting of plasticizers, crystallization inhibitors, wetting 

agents, bulk filling agents, solubilizers, bioavailability enhancers, solvents, dyes, preservatives, 

solvents, surfactants, and combinetions thereof. 

7. The capsule of claim 6 wherein the solubilizer is selected from the group consisting of 

glycerin, polyvinylpyrrolidone, propylene glycol and combinations thereof. 

8. The capsule of claim 7 wherein the solubilizer is present in amount from 1% to 10% by 

weight. 

9. The capsule of any one of the preceding claims wherein the fill material is liquid. 

1 0. A capsule of any one of the preceding claims for use as a medicament. 
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11. A method of making the capsule of any one of the preceding claims comprising 

(a) mixing naproxen sodium, the polyethylene glycol and the hydroch:oric acid, citric 

acid or lactic acid; and 

(b) encapsulating the mixture in a softgel capsule. 

12. The method of claim 11, wherein step (a) is conducted at a temperature of from 50'C to 

70'C 

13. The use of 

(a) naproxen sodium; 

(b) hydrochloric acid, citric acid or lactic acid in an amount of from 0.2 to 1.0 mole 

equivalents per mole of the naproxen sodium; and 

(c) polyethylene glycol; 

in the manufacture of a medicament in the form of a capsule for administration of the naproxen 

sodium to a patient in need thereof. 

14. A softgel capsule obtainable by a method which comprises 

(I) producing a fill material by mixing 

(a) naproxen sodium; 

(b) hydrochloric acid, citric acid or lactic acid in an amount of from 0.2 to 1.0 

mole equivalents per mole of the naproxen sodium; and 

(c) polyethylene glycol; and 

(Ill) encapsulating the mixture in a softgel capsule. 

15. The softgel capsule of claim 14 obtainable by a method in which step (I) is conducted at 

a temperature of from 5D'C to 70'C. 
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7th AUXILIARY REQUEST 

CLAIMS 

1. A method of making a softgel capsule comprising 

(a) making a fill mixture by mixing (i) naproxen sodium, (ii) polyethylene glycol, (iii) a 

deionizing agent which is a hydrogen ion species in an amount to cause partial deian·zation of 

the salt, and (iv) optionally water; ond 

(b) encapsulating the mixture in a softgel capsule; 

wherein (iii) is used in an amount to cause partial deionization of the naproxen sodium of from 

0.2 to 1.0 mole equivalents per mole of naproxen sodium. 

2. A method of claim 1, wherein step (a) is conducted at a temperature of from 50°C to 

70°C. 

3. The method of claim 1 or claim 2, wherein the deionizing agent is selected from 

hydrochloric acid, hydrobromic acid, hydroiodic acid, sulfuric acid, fumartc acid, maleic acid, 

tartaric acid, methane sulfonate, ethane sulfonate, benzene sulfonate, citric acid, malic acid, 

acetic acid, proprionic acid, pyruvic acid, butanoic acid, or lactic acid, 

4. The method of any one of the preceding claims, wherein (iii) is hydrochloric acid, citric 

acid or lactic acid. 

5. The method of claim 4, wherein (iii) is lactic acid. 

6. The method of any one of the preceding claims, wherein polyethylene glycol is present in 

an amount of from 10% to 80% by weight. 

7. The method of any one of the preceding claims wherein the polyethylene glycol is one or 

more polyethylene glycols with a molecular weight between 300 and 1500. 

8. The method of any one of the preceding claims, wherein water is present in an amount of 

from 1% to 18% by weight. 
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9. The method of any one of t.1e preceding claims, wherein one or more excipients selected 

from the group consisting of plasticizers, crystallization inhibitors, wetting agents, bulk filling 

agents, solubilizers, bioavailabinty enhancers, solvents, dyes, preservatives, solvents, 

surfactants, and combinations thereof is added. 

10. The method of claim 9, wherein the solubilizer is selected from the group consisting of 

glycerin, polyvinylpyrrolidone, propylene glycol and combinations thereof. 

11. The method of claim 10, wherein the solubilizer is used in amount from 1% to 10% by 

weight. 

12. A method according to any one of the preceding claims wherein the fill mixture produced 

in step (a) is liquid. 
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151 AUXILIARY REQUEST 

CLAIMS 

1. A softgel capsule comprising a fill material wherein the fill material comprises 

(a) a salt of an acidic pharmaceutically active agent; 

(b) a deionizing agent which is a hydrogen 10n species in an amount to cause partial 

deionization of the salt of from 0.2 to 1.0 mole equivalents per mole of the 

pharmaceutically active agent; 

(c) polyethylene glycol; and optionally 

(d) water. 

2. -:-he capsule of claim 1 wherein the pharmaceutically active agent is selected from the 

group consisting of therapeutically active agents, diagnostic agents, and prophylactic agents. 

3. The capsule of claim 1 or claim 2 wherein polyethylene glycol is present in an amount 

from 10% to 80% by weight. 

4. The capsule of any one of Ihe preceding claims wherein the polyethylene glycol is one or 

more polyethylene glycols with a molecular weight between 300 and 1500. 

5. The capsule of any one of the preceding claims wherein water is preser.t in an amount 

from 1 % to 18% by weight. 

6. The capsule of any one of the preceding claims further comprising one or more 

excipients selected from the group consisting of plasticizers, crystallization inhibitors, wetting 

agents, bulk :llling agents, solubilizers, bioavailability enhancers, solvents, dyes, preservatives, 

solvents, surfactants, and combinations thereof. 

7. The capsule of claim 6 wherein the solubilizer is selected from the group consisting of 

glycerin, polyvinylpyrrolidone, propylene glycol and combinations thereof. 

8. The capsule of claim 7 wherein the solubilizer is present in amount from 1% to 10% by 

weight. 
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g_ The capsule of any one of the preceding claims wherein the salt (a) is naproxen sodium_ 

10. The capsule of any one of the preceding claims wherein the hydrogen ion species is 

selected from hydrochloric acid, hydrobromic acid, hydroiodic acid, sulfuric acid, fumaric acid, 

maleic acid, tartaric acid, methane-, ethane-, and benzene sulfonates, citric acid, malic acid, 

acetic acid, proprionic acid, pyruvic acid, butanoic acid, and lactic acid. 

11 _ The capsule of claim 10 wherein the hydrogen ion species is hydrochloric acid, citric acid 

or lactic acid. 

12. The capsule of claim 11 wherein the hydrogen ion species is lactic acid. 

13. The capsule of any one of the preceding claims wherein the fill material is liquid. 

14. A capsule of any one of the preceding claims 1 for use as a medicament. 

15. A method of making the capsule of any one of the preceding claims comprising 

(a) mixing the salt of an acidic pharmaceutically active agent, the polyethylene glycol 

and the deionizing agent and optionally water; and 

(b) encapsulating the rr.ixture in a softgel capsule. 

16. The method of claim 15 wherein step (a) is conducted at a temperature offrom 50 "C to 

70 'C_ 

17. The use of 

(a) a salt of an acidic pharmaceutically active agent; 

(b) a deionizing agent which is a hydrogen ion species in an amount to cause partial 

deionization of the salt of from 0.2 to 1.0 mole equivalents per mole of the 

pharmaceutically active agent; 

(c) polyethylene glycol; and optionally 

(d) water 

in the manufacture of a softgel capsule medicament for administration of the 

pharmaceutically active agent to a patient in need thereof. 
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18. A softgel capsule obtainable by a method which comprises 

(I) producing a fill material by mixing 

(a) a salt of an acidic pharmaceutically active agent; 

(b) a deionizing agent which is a hydrogen ion species in an amount to cause partial 

deionization of the salt of from 0.2 to 1.0 mole equivalents per mole of the 

pharmaceutically active agent; 

(c) polyethylene glycol; and optionally 

(d) water; and 

(II) encapsulating the mixture in a softgel capsule. 

19. The softgel capsule of claim 18, obtainable by a process in which step (I) is conducted at 

a temperature offrom 5o•c to 7o•c. 
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2"ct AUXILIARY REQUEST 

CLAIMS 

1. A softgel capsule comprising a fill material wherein the fill material comprises 

(a) a salt of an acidic pharmaceutically active age1t; 

(b) hydrochloric acid, hydrobromic acid, hydroiodic acid, sulfuric acid, fumaric acid, 

maleic acid, citric acid, malic acid, acetic acid, proprionic acid, pyruvic acid, butanoic acid 

or lactic acid in an amount of from 0.2 to 1.0 mole equivalents per mole of the 

pharmaceutically active agent; and 

(c) polyethylene glycol. 

2. The capsule of claim 1 wherein the pharmaceutically active agent is selected from the 

group consisting of therapeutically active agents, diagnostic agents, and prophylactic agents. 

3. The capsule of claim 1 or claim 2 wherein polyethylene glycol is present in a1 amount 

from 1 0% to 80% by weight. 

4. The capsule of any one of the preceding claims wherein the polyethylene glycol is one or 

more polyethylene glycols with a molecular weight between 300 and 1500. 

5. The capsule of any one of the preceding claims wherein water is present in an amount 

from 1% to 18% by weight. 

6. The capsule of any one of the preceding claims further comprising one or more 

excipients selected from the group consisting of plasticizers, crystallization inhibitors, wetting 

agents, bulk filling agents, solubilizers, bioavailability enhancers, solvents, dyes, preservatives, 

solvents, surfactants, and combinations thereof. 

7. The capsule of claim 6 wherein the solubilizer is selected from the group consisting of 

glycerin, polyvinylpyrrolidone, propylene glycol and combinations thereof. 

8. The capsule of claim 7 wherein the solubilizer is present in amount from 1% to 10% by 

weight. 
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9. The cr;psule of any one of the preceding claims wherein the salt (a) is naproxen sodium. 

1 o. The capsule of any one of the preceding claims wherein (b) is hydrochloric acid, citric 

acid or lactic acid. 

11. The capsule of claim 10 wherein (b) is lactic acid. 

12. ThP. capsule of any one of the preceding claims wherein the fill material is liquid. 

13. A capsule of any one of the preceding claims for use as a medicament. 

14. A method of making the capsule as defined in claim 1 comprising 

(a) mixing components (a), (b), (c) as defined in claim 1; and 

(b) encapsulating the mixture in a soflgel capsule. 

15. The method of claim 14 wherein step (a) is conducted at a temperature of from 50 oc to 

70 'C. 

16. The use of 

c~l a salt of an acidic pharmaceutically active agent; 

(b) hydrochloric acid, hydrobromic acid, hydroiodic acid, sulfuric acid, fumaric acid, 

maleic acid, citric acid, malic acid, acetic acid, proprionic acid, pyruvic acid, butanoic acid 

or lactic acid in an amount of from 0.2 to 1.0 mole equivalents per mole of the 

pharmaceutically active agent; and 

(c) polyethylene glycol: 

in the manufacture of a softgel capsule medicament for administration of the 

pharmaceutically active agent to a patient in need thereof. 

17. A softgel capsule obtainable by a method which comprises 

(I) producing a fill material by mixing 

(a) a salt of an acidic pharmaceutically active agent; 

(b) hydrochloric acid, hydrobromic acid, hydroiodic acid, sulfuric acid, fumaric acid, 

maleic acid, citric acid, malic acid, acetic acid, proplionic acid, pyruvic acid, 
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butanoic acid or lactic acid in an amount of from 0.2 to 1.0 mole equivalents per 

mole of the phannaceuUcally active agent; 

polyethylene glycol; and 

encapsulating the mixture in a softgel capsule. 

The softgel capsule of claim 17 obtainable by a method in which step (I) is 

conducted at a temperature of from so·c to 1o•c. 
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3rct AUXILIARY REQUEST 

CLAIMS 

1. A softgel capsule comprising a fill material wherein the fill material comprises 

(a) naproxen sodium; 

(b) a deionizing agent in an amount to cause partial deionization of the salt of from 

0.2 to 1.0 mole equivalents per mole of the naproxen sodium; 

(c) polyethylene glycol; and optionally 

(d) water. 

2. The capsule of claim 1 wherein the deionizing is selected from hydrochloric 

acid, hydrobromic acid, hydroiodic acid, sulfuric acid, fumaric acid, maleic acid, tartaric acid, 

methane-, ethane-, and benzene sulfonates, citric acid, malic acid, acetic acid, proprionic acid, 

pyruvic acid, butanoic acid, and lactic acid. 

3. The capsule of claim 2 wherein the deionizing agent is hydrochloric acid, citric acid or 

lactic acid. 

4. The capsule of claim 3 wherein the deionizing agent is lactic acid 

5. The capsule of any one of the preceding claims wherein polyethylene glycol is present in 

an amount from 10% to 80% by weight. 

6. The capsule of any one of the preceding claims wherein the polyethylene glycol is one or 

more polyethylene glycols with a molecular weight between 300 and 1500. 

7. The capsule of any one of the preceding claims wherein wafer is present in an amount 

from 1% to 18% by weight. 

8. The capsule of any one of the preceding claims further comprising one or more 

excipients selected from the group consisting of plasticizers, crystallization inhibitors, wetting 

agents, bulk filling agents, solubilizers, bioavailability enhancers, solvents, dyes, preservatives, 

solvents, surfactants, and combinations thereof. 
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9. The capsule of claim 8 wherein the solubilizer is selected from the group consisting of 

glycerin, polyvinylpyrrolidone, propylene glycol and combinations thereof. 

1 0. The capsule of claim 9 wherein the solubilizer is present in amount from 1% to 1 0% by 

weight. 

11. The capsule of any one of the preceding claims wherein the fill material is liqUid. 

12. A capsule of any one of the preceding claims for use as a medicament. 

13. A method of making the capsule of any of the preceding claims comprising 

(a) mixing naproxen sodium, the polyethylene glycol and the deionizing agent and 

optionally water; and 

(b) encapsulating the mixture in a softgel capsule. 

14. lhe method of claim 13, wherein step (a) is conducted at a temperature of from 50°C to 

70°C. 

15. The use of 

(a) naproxen sodium; 

(b) a deionizing agent in an amount to cause partial deionization of the naproxen 

sodium from 0.2 to 1.0 mole equivalents per mole of the pharmaceutically active 

agent(s); 

(c) polyethylene glycol: and optionally 

(d) water 

in the manufacture of a medicament in the focm of a capsule for administration of the 

naproxen sodium to a patient in need thereof. 

16. A softgel capsule obtainable by a method which comprises 

(I) producing a fill material by mixing 

(a) naproxen sodium; 

(b) a deionizing agent in an amount to cause partial deionization of the 

naproxen sodium from 0.2 to 1.0 mole equivalents per mole of the phanmaceutically 

active agent(s); 
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(c) polyethylene glycol: and optionally 

(d) water; and 

(II) encapsulating the mixture in a saftgel capsule. 

t7. The so1tge1 capsule of claim 16 obtainable by a method in which step (I) is conducted at 

a temperature Of from 50"C to 1o·c. 

Duration: 26.03.2012 15:03:08- 26.03.2012 15:09:54. This page 30 of 56 was completed at 26.03.2012 15:07:15 
Received at the EPO on Mar 26, 2012 15:09:54. Page 30 of 56 



 
Petitioner - Catalent Pharma Solutions 

Ex. 1007a, Pg. 396 of 801

0312612012 02:02:37 PM Potter Clarkson LLP -> Page 31 156 

L 

41
h AUXILIARY REQUEST 

CLAIMS 

1. A sottgel capsule comprisir.g a fill material wherein the fill material comprises 

(a) naproxen sodium; 

(b) hydrochloric acid, r.ydrobromic acid, hydroiodic acid, sulfuric acid, fumaric acid, 

maleic acid, tartaric acid, citric acid, malic acid, acetic acid, proprionic acid, pyruvic acid, 

butanoic acid or lactic acid in an amount of from 0.2 to 1.0 mole equivalents per mole of the 

naproxen sodium; 

(c) polyethylene glycol. 

2. The capsule of claim 1 wherein (b) is hydrochloric acid, citric acid or lactic acid. 

3. The capsule of claim 2 wherein (b) is lactic acid. 

4. The capsule of any one of the preceding claims wherein polyethylene glycol is present in 

an amount from 1 0% to 80% by weight. 

5. The capsule of any one of the preceding claims wherein the polyethylene glycol is one or 

more polyethylene glycols with a molecular weight between 300 and 1500. 

6. The capsule of any one of the preceding claims wherein water is present in ao amount 

from 1% to 18% by weight. 

7. The capsule of any one of the preceding claims further comprising one or more 

excipients selected from the group consisting of plasticizecs, crystallization inhibitors, wetting 

agents, bulk filling agents, solubilizers, bioavailability enhancers, solvents, dyes, preservatives, 

solvents, surfactants, and combinations thereof. 

8. The capsule of claim 7 wherein the solubilizer is selected from the group consisting of 

glycerin, polyvinylpyrrolidone, propylene glycol and combinations thereof. 

9. The capsule of claim 8 wherein the solubilizer is present in amount from 1% to 10% by 

weight. 
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be_ 

1 a. The capsule of any one of the preceding claims wherein the fill material is liquid. 

11. A capeule of any of the preceding claims for use as a medicament. 

12. A method of making the capsule of claim 1 comprising 

(a) mixing components (a), (b) and (c) as defined in claim 1; and 

(b) encapsulating the mixture in a softgel capsule. 

13. The method of claim 12, wherein step (a) is conducted at a temperature of from 50"C to 

70"C 

14. The use of 

(a) naproxen sodium; 

(b) hydrochloric acid, hydrobromic acid, hydroiodic acid, sulfuric acid, fumaric acid, 

maleic acid, tartaric acid, citric ~cid, m"lic "cid, "cetic "cid, proprionic acid, pyruvic acid, 

butanoic acid or lactic acid in an amount of from 0.2 to 1.0 mole equivalents per mole of the 

naproxen sodium; and 

(c) polyethylene glycol; 

in the manuf,;cture of a medicament in the form of a capsule for administration of the naproxen 

sodium to a patient in need thereof. 

15. A softgel capsule obtainable by a method which comprises 

[I) producing a fill material by mixing 

(a) naproxen sodium; 

(b) hydrochloric acid, hydrobromic acid, hydroiodic acid, sulfuric acid, fumaric 

acid, maleic acid, tartaric acid, citric acid, malic acid, acetic acid, proprionic acid, pyruvic acid, 

butanoic acid or lactic acid in an amount of from 0.2 to 1.0 mole equivalents per mole of the 

naproxen sodium; and 

(c) polyethylene glycol; and 

(II) encapsulating the mixture in a softgel capsule. 

16. The s~ftgel capsule of clai:n 15 obtainable by a method in which step (I) is conducted at 

a temperature of from 50'C to 70"C. 
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61
h AUXILIARY REQUEST 

CLAIMS 

1. A softgel capsule comprising a fill material wherein the fill material comprises 

(a) naproxen sodium; 

(b) lactic acid in an amount of from 0.2 to 1.0 mole equivalents per mole of the 

naproxen sodium; 

(c) polyethylene glycol. 

2. The capsule of claim 1 wherein polyethylene glycol is present in an amount from 10% to 

80% by weight. 

3. The capsule of claim 1 wherein the polyethylene glycol is one or more polyethylene 

glycols with a molecular weight between 300 and 1500. 

4. The capsule of claim 1 wherein water is present in an amount from 1% to 18% by weight. 

5. The capsule of claim 1 further comprising one or more excipients selected from the group 

consisting of plasticizers, crystallization inhibitors, wetting agents, bulk filling agents, solubilizers, 

bioavailability enhancers, solvents, dyes, preservatives, solvents, surfactants, and combinations 

thereof. 

6. The capsule of claim 5 wherein the solubilizer is selected from the group consisting of 

glycerin, polyvinylpyrrolidone, propylene glycol and combinations thereof. 

7. The capsule of claim 6 wherein the solubilizer is present in amount from 1 o/o to 10% by 

weight. 

8. The capsule of any one of the preceding claims wherein the fill material is liquid. 

9. A capsule of any one of the preceding claims for use as a medicament. 

10. A method of making the capsule of any one of the preceding claims comprising 
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(a) mixing naproxen sodium, the polyethylene glycol and the lactic acid and 

optionally water; and 

(b) encapsulating the mixture in a softgel capsule. 

11. The method of claim 10, wherein step (a) is conducted at a temperature of from SO'C to 

70'C. 

12. The use of 

(a) naproxen sodium; 

(b) lactic acid in an amount to cause partial deionization of the naproxen sodium from 

0.2 to 1.0 mole equivalents per mcle of the pharmaceu1ically active agent(s); 

(c) polyethylene glycol: and optionally 

(d) water 

in the manufacture of a medicament in the form of a capsule for administration of the naproxen 

sodium to a patient in need thereof. 

13. A softgel capsule obtainable by a method which comprises 

(I) producing a fill material by mixing 

(a) naproxen sodium; 

(b) lactic acid in an amount to cause partial deionization of the naproxen 

sodium from 0.2 to 1.0 mole equivalents per mole of the pharmaceutically active agent(s); 

(c) polyethylene glycol: and optionally 

(d) water; and 

(II) encapsulating the mixture in a softgel capsule. 

14. The softgel capsule of claim 13 obtainable by a method in which step (I) is conducted at 

a temperature of from 50'C to 70'C. 
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8th AUXILIARY REQUEST 

CLAIMS 

1. A method of making a softgel capsule comprising 

(a) making a fill mixture by mixing {i) naproxen sodium, (ii) polyethylene glycol, (iii) 

hydrochloric acid, citric acid or lactic acid; and 

(b) encapsulating the mixture in a sottgel capsule; 

wherein (iii) is used in an amount of from 0.2 to 1.0 mole equivalents per mole of naproxen 

sodium. 

2. A method of claim 1, whe-ein step (a) is conducted at a temperature of from 5D'C to 

7D'C. 

3. The method claim 1 or claim 2, wherein (iii) is lactic acid. 

4. The method of any one of the preceding claims, wherein polyethylene glycol is present in 

an amount of from 10% to 80% by weight. 

5. The method of any one of the preceding claims wherein the polyethylene glycol is one or 

more polyethylene glycols with a molecular weight between 300 and 1500. 

6. The method of any one of the preceding claims, wherein water is present in an amount of 

from 1% to 18% by weight. 

7. The method of any one of the preceding claims, wherein one or more excipients selected 

from the group consisting of plasticizers, crystallization inhibitors, wetting agents, bulk filling 

agents, solubilizers, bioavailability enhancers, solvents, dyes, preservatives, solvents, 

surfactants, and combinations thereof is added. 

8. The method of claim 7, wherein the solubilizer is selected from the grocp consisting of 

glycerin, polyvinylpyrrolidone, propylene glycol and combinations thereof. 
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9. The method of claim 8, wherein the solu!lilizer iS -~ in amount from 1% to 10% by 

weight. 

10. A method according to any one of the preceding claims wherein the fill mildufe produced 

in step (a} is liquid. 
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gth AUXILIARY REQUEST 

CLAIMS 

1. A method of making a softgel capsule comprising 

(a) making a fill mixture by mixing (i) naproxen sodium, (ii) polyethylene glycol, (iii) 

lactic acid; and 

(b) encapsulating the mixture in a softgel capsule; 

wherein (iii) is used in an amount of from 0.2 to 1.0 mole equivalents per mole of naproxen 

sodium. 

2. A method of claim 1, wherein step (a) is conducted at a temperature of from 5o•c to 

7o•c. 

3. The method of claim 1 or claim 2, wherein polyethylene glycol is present in an amount of 

from 1 0% to 80% by weight. 

4. The method of any one of the preceding claims wherein the polyethylene glycol is one or 

more polyethylene glycols with a molecular weight between 300 and 1500. 

5. The method of any one of the preceding claims, wherein water is present in an amount of 

from 1% to 18% by weight. 

6. The method of any one of the preceding claims, wherein one or more exclplents selected 

from the group consisting of plasticizers, crystallization inhibitors, wetting agents, bulk filling 

agents, solubiiizers, bioavailability enhancers, solvents, dyes, presenvatives, solvents, 

surfactants, and combinations thereof is added. 

7. The method of claim 6, wherein the solubilizer is selected from the group consisting of 

glycerin, polyvinylpyrrolidone, propylene glycol and combinations thereof. 

B. The method of claim 7, wherein the solubilizer is used in amount from 1% to 10% by 

weight. 

------- .. -- ---- ------ -----------
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9. A ~·according to any one of Ute preoediRQ claims Wherein Ute filllfiixture produoed 

in step ~a) ~ li!!l!lid 
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10th AUXILIARY REQUEST 

CLAIMS 

1. A method of making a softgel capsule comprising 

(a) making a fill mixture by mixing (i) naproxen sodium, (ii) polyethylene giycol, (iii) 

hydrochloric scid, hydrobromic acid, hydroiodic acid, sulfuric acid, fumaric acid, maleic acid, 

tartaric acid, citric acid, malic acid, acetic acid, proprionic acid, pyruvic acid, butanoic acid, or 

lactic acid, at a temperature of from 50°C to 7o•c; and 

(b) encapsulating the mixture in a softgel capsule; 

wherein (iii) is used in an amount of from 0.2 to 1.0 mole equivalents per mole of naproxen 

sodium. 

2. The method of claim 1, wherein (iii) is hydrochloric acid, citric acid or lactic acid. 

3. 7he method of claim 2, wherein (iii) is lactic acid. 

4. The method of any one of the preceding claims, wherein polyethylene glycol is present in 

an amount of from 10% to 80% by weight. 

5. The method of any one of the preceding claims wherein the polyethylene glycol is one or 

more polyethylene glycols with a molecular weight between 300 and 1500. 

6. The method of any one of the preceding claims, wherein water is present In an amount of 

from 1% to 18% by weight. 

7. The method of any one of the preceding claims, wherein one or more excipients selected 

from the group consisting of plasticizers, crystallization inhibitors, wetting agents, bulk filling 

agents, solubilizers, bioavailability enhancers, solvents, dyes, preservatives, solvents, 

surfactants, and combinations thereof is added. 

8. The method of claim 7, wherein the solubilizer is selected from the group consisting of 

glycerin, polyvinylpyrrolidone, propylene glycol and combinations thereof. 
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9. The method of claim 8, wherein the solubillzer is used in amount from 1% to 10% by 

weight. 

10. A method according to ¥~Y one of the preceding claims wherein the fill mixture produced 

in step (a) is iquid. 

I 

I 

lL 
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ANNEX TO GROUNDS OF APPEAL 

REPORT OF COMPARATIVE STUDIES CONDUCTED TO COMPARE THE 

PROPERTIES OF COMPOSITIONS OBTAINED IN ACCORDANCE WITH THE 

INVENTION AND THE COMPOSITIONS DESCRIBED IN US 5,360,615 

1.0 INTRODUCTION 

European patent application no. 06737018.9 is directed to a method of preparing a 

pharmaceutical composition. This method comprises mixing (i) naproxen sodium, (ii) 

polyethylene glycol, (iii) hydrochloric acid, hydrobromic acid, hydroiodic acid, sulf~ric acid, 

fumaric acid, maleic acid, tartaric acid, citric acid, malic acid, acetic acid, proprionic acid, pyruvic 

acid, butanoic acid, or lactic acid. Component (iii) is used in an amount of from 0.2 to 1.0 mole 

equivalents per mole of naproxen sodium. 

An advantage of the present invention is that it provides a reduction in the production of 

undesired degradation products such as polyethylene glycol (PEG) esters compared with the 

prior art. 

The applicant company conducted experiments to demonstrate that preparing a pharmaceutical 

composition in accordance with the present invention results in reduced formation of polyethylene 

glycol (PEG) esters compared to producing a compositicn in accordance with the teaching of 01. 

Accordingly, the study was designed based on the information provided in 01 and the teaching of 

European patent application no. 06737018.9. The compositions tested are summarized in Tables 

1, 2 and 3 below. 
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Table 1: Study of compositions prepared in accordance with the present invention 

!~~.~~oj~n;;·_\~[:~~;~:J~!T~'";j~~;:~;~f-.,x::;l_~:.·1tPg{i_~;;~~t~~~t~~~~~;}~,~~f,~
1

;" ·\ 
Naproxen 285 mg HCI 0.2 0.6 1.0 

Sodium 220 mg HCI 0.2 0.6 1.0 

Naproxen 285mg Lactic acid 0.2 0.6 

Sodium 220 mg Lactic acid 0.2 0.6 

Naproxen 285mg Citric acid 0.2 

Sodium 220mg Citric acid 0.2 

285 mg of Naproxen Sodium is equivalent to 260 mg of the free acid. 

220 mg of Naproxen Sodium is equivalent to 200 mg of the free acid. 

Table 2: Study based on the teach'ng of D1 

1.0 

1.0 

1.0 

Naproxen free 260 mg KOH 0.2 0.6 1.0 

acid 200 mg KOH 0.2 0.6 1.0 

All the experiments were performed using PEG 600. This is a representative example of a PEG 

thal can be used in the present invention and was used in some of the Examples of the 

application as filed and was also used in Example IVofD1. 

Sodium 220 mg Lactic acid 8.5% 0.? 0.6 1.0 

Naproxen 260 mg KOH 8.5% 0.2 0.6 1.0 
~~~~~---~~~--~~=-~~~~~~~ free acid 200 mg KOH 8.5% 0.2 0.6 1.0 
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2.0 MATERIALS 

Material Lot# 

6N Hydrochloric Acid E05P01 

PEG-BOO 100009129 

Lactic Acid 20010740 

Citric Acid 08-0091 

Potassium Hydroxide E17K52 

Naproxen Sodium 8060103 

Naproxen 081M1091V 

3.0 PROCEDURE 

Supplier 

J.T. Baker 

Banner 

Banner 

Banner 

J.T. Baker 

RoChemicallnterna!ional 

Sigma-Aldrich 

Naproxen sodium or free acid was added to PEG 600 followed by addition of molar equivalent of 

the appropriate acid or based in accordance with the method of the present invention and the 

teaching of 01, respectively. 

The composit'ons produced in this manner were subjected to an accelerated stability study. In 

this study the compositions were heated to eo·c for 1 week and analyzed for the amount of 

PEG esters initially and at the end of the accelerated stability study. 

The following formulations were prepared: 

• Two series of formulations identical to that described in 01 and in the present 

application. 

• Two series of modified formulations prepared using: 

(1) 220 mg Naproxen Sodium and PEG 600, PG and Povidone were replaced with PEG 

600. Three mole ratios of acid or base such as 0.2, 0.6 and 1 were used as 

illustrative of the range specified in the claims of the present application_ 
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(2) Fonnulations based on the teaching of 01 comprising Naproxen free acid in an 

amount equivalent to the molar amount used in the formulations representative of the 

invention, with the same amount of PEG 600 and with KOH. 

Samples were analyzed by HPLC: 

Agilent 1100 Series HPLC System 

Column: DeactiSil ODS-3 5u 100A, 25cm X 4.6mm (ES Industries) 

Column Oven Temperature: ambient 

Flow Rate: 1.5 mUmin 

Injection Volume: 25 uL 

UV Detector at 272 nm 

Run Time: 60 minutes 

Mobile Phase A: 

Phosphate Buffer:Acetonitrile (3:2 ratio) 

Mobile Phase B: 

Phosphate Buffer:Acetonitrile (1:3 ratio) 

Limit of quantitation was approximated to be 0.00011 mglmL 
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Banner's Formulations 

Sample# Name Naproxen Na (g) 

NS 285-0.2 HCI 7.128 

2 NS 285-0.6 HCI 7.120 

3 NS 285-1.0 HCI 7.152 

4 NS 220-0.2 HCI 5.512 

6 NS 220-0.6 HCI 5.521 

6 NS220-1.0 HCI 5.548 

Naproxen Na (g} 

7 NS 285-0.2lactic 7.133 

8 NS 285-0.6 LacUc 7.150 

9 NS 285-1.0 Lactic 7.132 

10 NS 220-0.2 Lactic 5.559 

11 NS 220-0.6 Lactic 5.518 

12 NS 220-1.0 lactic 5.523 

Naproxen Na (g) 

13 NS 285-0.2 Citric 7.129 

14 NS 285-1.0 Citric 7.128 

15 NS 220-0.2 Citric 5.012 

Yu's Formulations 

Naproxen API Naproxen (g) 

16 Yu 260·0.2 KOH 6.499 

17 Yu 260-0.6 KOH 6.497 

18 Yu 260-1.0 KOH 6.510 

19 Yu 200-D.Z KOH 5.027 

20 Yu 200·0.6 KOH 5.100 

21 Yu 200-1.0 KOH 5.134 

6N HCI {ml} 

0.95 

2.80 

4.70 

0.70 

2.15 

3.60 

Lactic Acid (g) 

0.513 

1.528 

2.544 

0.388 

1.186 

1.972 

Citric Acid (g) 

1.02C 

5.43€ 

0.865 

50% KOH (9} 

0.330 

0.957 

1.594 

0.286 

0.757 

1.230 

Page 5 of8 

PEG-600 {g) 

16.950 

15.024 

13.514 

18.790 

17.413 

15.891 

Dl H20 {g) 

0.434 

1.295 

2.167 

0.460 

1.030 

1.660 

Dl HZO {g) 

0.439 

2.519 

0.364 

PEG-GOO(g} 

17.892 

16.681 

15.357 

19.555 

18.580 

17.540 
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In the tables above, "Banner's formulations" refers to formulations prepared using the method of 

the present invention and "Yu's formulations" refers to formulations that are representative of the 

teaching of D1. 

4.0 RESULTS 

The results are summarized in the Table below. 

Stress at Physical 
Banner's Room 60Cfor7~ Observatiorl5 of 

Formulations Temperature Days Fuunulalious 
Stress at 

Sample# Name Peaks RT %Area Peaks RT %Area RoomTemE: 60C ?~Days 
Phase 

NS285-0.2 Phase Separate, Separate, 
HCI "10.78 0.0084% precipitate precipitate 

-14.347 99.9916% 14.36 100.0000% 

Phase 
NS285-0.6 Phase Separate, Separate, 

2 HCI 10.787 0.0101% 10.78 0.0030% precipitate precipitate 
14.34 99.9899% 14.38 00.9970% 

Pnase 
NS285-1.0 Phase Separate, Separate, 

3 HCI 10.753 0.0076% 10.8 0.0069% precipitate precipitate 
14.36 99.9924% 14.4 99.9931% 

Phase 
NS220-0.2 Phase Separate, Separate, 

4 HCI 10.773 0.0076% precipilate precipitate 
14.347 99.9924% 14.4 100.0000% 

Phase 
NS220-0.6 Phase Separate, Separate, 

5 HCJ 14.36 100.0000% 14.427 100.0000% precipitate precipitate 

Phase 
NS 220-1.0 Phase Separate, Separate, 

6 HCI 10.773 0.0082% 10.793 0.0048% precipitat::: precipitate 
14.36 99,9918% 14.413 ~9.9952% 

Phase 
NS 285-0.2 Phase Sepa~ate, Separate, 

7 Lactic 10.78 0.0075% prscipitats precipitate 

14293 99,9925% 14.36 100.0000% 

NS 285-0.6 Clear Solution, Clear 
8 Lactic 10.773 0.0072% crystallize at t:ottom Solution 

14.287 99.9928% 14.38 100.0000% 

Phase 
NS 285-1.0 Phase Separate, Separate, 

9 Lactic 10.767 0.0073% precipitate precipitate 
14.327 99.9927% 14.413 1JO.OOOO% 

Page 6 of 8 March 2012 

' l'_ ----~~~- -~~~--~-~~---

Duration: 26.03.2012 15:03:08- 26.03.2012 15:09:54. This page 54 of 56 was completed at 26.03.2012 15:09:43 
Received at the EPO on Mar 26, 2012 15:09:54. Page 54 of 56 



 
Petitioner - Catalent Pharma Solutions 

Ex. 1007a, Pg. 412 of 801

0312612012 02:02:37 PM Potter Clarkson LLP -> 

European Patent Application No.06737018.9 
Banner Pharmacaps, Inc 
PC Ref: PABCX/P36814EP 

NS 220·0.2 
10 Lactic 10.767 0.0069% 

14.327 99.9931% 

NS220-0.6 
11 Lactic 10.773 0.0067% 

14.347 99.9933% 

NS220·1.0 
1> LaGiic 10.773 0.0064% 

14.367 99.9936% 

NS285·0.2 
13 Citric 10.747 0.0087% 

14.327 99.9913% 

NS285·1.0 
14 Citric 10.78 0.0021% 

14.32 30.4552% 

NS220-0.2 
15 Citric 10.787 0.0061% 

14.353 99.9939% 

Yu's Room 
Formulations Temperatura 

Sam(?:le # Name Peaks RT %Area 
Yu260-0.2 

16 KOH ~, 0.773 0.0178% 
-14.333 99.8580% 

Yu260·0.6 
17 KOH 10.767 0.0154% 

14.367 99.8745% 

Yu260-1.0 
18 KOH 10.793 0.0160% 

14.36 99.8751% 

Yu 200-0.2 
19 KOH 10.793 0.0144% 

14.393 99.8879% 

Yu 200-0.6 
20 KOH 10.787 0.0146% 

14.387 99.8797% 

Yu 200-1.0 
21 KOH 10.787 0.0148% 

14.38 99.8835% 

• PEG ester peak retention time. 

•• Naproxen peak retention time. 

Page 55156 

Phase 
Phase Separate, Separate, 

precipitate precipitate 
14.42 1CO.OOOO% 

Clear 
Clear solution solution 

14.407 1CO.OOOO% 

Phase 
White semi-solid Separate, 

CIYSiallizecl precipitate 
14.393 100.0000% 

PhElSC 
INhite semi-solid Separate, 

10.76 0.0038% crystallized precipitate 
14.38 99.9962% 

While semi-solid While semi-
10.78 0.0107% paste solid paste 

14.373 99.9893% 

Phase 
Opaque solution fill, Separate, 

viscuous precipilate 
14.393 100.0000% 

Stress at Physical 
60Cfor7- Observatiot1s of 

Days Formulatitms 
Stress at 

Peaks RT %Area RoomTcme soc 7-Da:ts 
Phase Separate, Clear 

10.793 0.0132% precipitate solulion 
14.387 99.8658% 

Clear 
10.807 0.0133% Clear solution solution 
14.387 99.8689% 

Clear 
10.813 0.0140% Clear solution solution 
14.373 99.8647% 

Clear 
10.8 0.0093% Clear soluron solution 

14.413 !::9.8861% 

Clear 
10.793 0.0128% Clear solution solution 

14.4 99.8784% 

Clear 
10.807 (},0135% Clear solution solution 
14.387 99.8750% 
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In general, the amount of PEG ester in the formulations prepared in accordance with the 

teaching of 01 when subjected to stressed conditions varied from 0.0093 to 0.014. The 

compositions prepared by the method of the present invention exhibited lower levels of PEG 

esters at room temperature and after the stress study. 

5.0 CONCLUSION 

The results of these experiments show that formulations prepared in accordance with the 

teaching of the present inventim1 surprisingly contain lower amounts of PEG esters that 

formulations prepared following the teaching of 01. 
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ANNEX TO GROUNDS OF APPEAL 

REPORT OF COMPARATIVE STUDIES CONDUCTED TO COMPARE THE 

PROPERTIES OF COMPOSITIONS OBTAINED IN ACCORDANCE WITH THE 

INVENTION AND THE COMPOSITIONS DESCRIBED IN US 5,360,615 

1.0 INTRODUCTION 

European patent application no. 06737018.9 is directed to a method of preparing a 

pharmaceutical composition. This method comprises mixing (i) naproxen sodium, (ii) 

polyethylene glycol, (iii) hydrochloric acid, hydrobromic acid, hydroiodic acid, sulfuric acid, 

fumaric acid, maleic acid, tartaric acid, citric acid, malic acid, acetic acid, proprionic acid, pyruvic 

acid, butanoic acid, or lactic acid. Component (iii) is used in an amount of from 0.2 to 1.0 mole 

equivalents per mole of naproxen sodium. 

An advantage of the present invention is that it provides a reduction in the production of 

undesired degradation products such as polyethylene glycol (PEG) esters compared with the 

prior art. 

The applicant company conducted experiments to demonstrate that preparing a pharmaceutical 

composition in accordance with the present invention results in reduced formation of polyethylene 

glycol (PEG) esters compared to producing a composition in accordance with the teaching of 01. 

Accordingly, the study was designed based on the information provided in 01 and the teaching of 

European patent application no. 06737018.9. The compositions tested are summarized in Tables 

1, 2 and 3 below. 
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Table 1: Study of compositions prepared in accordance with the present invention 

Naproxen 285mg HCI 0.2 0.6 1.0 

Sodium 220 mg HCI 0.2 0.6 1.0 

Naproxen 285mg Lactic acid 0.2 0.6 1.0 

Sodium 220 mg Lactic acid 0.2 0.6 1.0 

Naproxen 285 mg Citric acid 0.2 1.0 

Sodium 220mg Citric acid 0.2 

285 mg of Naproxen Sodium is equivalent to 260 mg of the free acid. 

220 mg of Naproxen Sodium is equivalent to 200 mg of the free acid. 

Table 2: Study based on the teaching of D1 

Naproxe~~~ :.1\J.~P~~~ tB.~s~Ai)fl •• .Approxir.n.~~~Jf1l9.1~_;e;9t.J.LV~Ienhl~vel• 
'.·.··1 . :::~·;;,;,,~·· .... ' ;·,·,£.;;·:~ ':::·, '.• '. i. ".t,,. ·:"·:·''•'···· ' ·''· ' 

Form ":''' amount¥·'"";,,~,~:iriltfi··.·~1t-'~'""z''t· :..... ·"·~~¥(amount of base}·•"'"'*" · -

Naproxen free 260 mg KOH 0.2 0.6 1.0 

acid 200 mg KOH 0.2 0.6 1.0 

All the experiments were performed using PEG 600. This is a representative example of a PEG 

that can be used in the present invention and was used in some of the Examples of the 

application as filed and was also used in Example IV of D1. 

Table 3: Study based of compositions containing water 

Naproxen. .Napro~en. · .. Acid/Ba~e ~water..;:: 1 .. : . Approximate mole equivalent. 

Form ~~; .'AffibJnt~:.-
1

~~~.~. ~ •• ,._. "'·"·~4~~'Ji"~~:~r·~level~~-~-,,; .· ·:·· 

. ;·:~·..:•~·~. <-W'-<k'<f.;.~~~ }t~-~~t~.-<; ")!'~;~: ~'ll"':.;·:~~·.(amount.of,.acid/base} ::, 
., ', " ' ' ' ., ' ' ' ' ' 

Naproxen 285 mg Lactic acid 8.5% 0.2 0.6 1.0 

Sodium 220 mg Lactic acid 8.5% 0.2 0.6 1.0 

Naproxen 260 mg KOH 8.5% 0.2 0.6 1.0 
~~-----+~-------4--~----4--------4--------4--------4 

free acid 200 mg KOH 8.5% 0.2 0.6 1.0 
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2.0 MATERIALS 

Material Lot# 

6N Hydrochloric Acid E05P01 

PEG-600 100009129 

Lactic Acid 20010740 

Citric Acid 08-0091 

Potassium Hydroxide E17K52 

Naproxen Sodium S060103 

Naproxen 081M1091V 

3.0 PROCEDURE 

Supplier 

J.T. Baker 

Banner 

Banner 

Banner 

J.T. Baker 

RoChemicallnternational 

Sigma-Aldrich 

Naproxen sodium or free acid was added to PEG 600 followed by addition of molar equivalent of 

the appropriate acid or based in accordance with the method of the present invention and the 

teaching of 01, respectively. 

The compositions produced in this manner were subjected to an accelerated stability study. In 

this study the compositions were heated to 60°C for 1 week and analyzed for the amount of 

PEG esters initially and at the end of the accelerated stability study. 

The following formulations were prepared: 

• Two series of formulations identical to that described in 01 and in the present 

application. 

• Two series of modified formulations prepared using: 

(1) 220 mg Naproxen Sodium and PEG 600, PG and Povidone were replaced with PEG 

600. Three mole ratios of acid or base such as 0.2, 0.6 and 1 were used as 

illustrative of the range specified in the claims of the present application. 
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(2) Formulations based on the teaching of 01 compnsmg Naproxen free acid in an 

amount equivalent to the molar amount used in the formulations representative of the 

invention, with the same amount of PEG 600 and with KOH. 

Samples were analyzed by HPLC: 

Agilent 1100 Series HPLC System 

Column: DeactiSil ODS-3 5u 100A, 25cm X 4.6mm (ES Industries) 

Column Oven Temperature: ambient 

Flow Rate: 1.5 mUmin 

Injection Volume: 25 uL 

UV Detector at 272 nm 

Run Time: 60 minutes 

Mobile Phase A: 

Phosphate Buffer:Acetonitrile (3:2 ratio) 

Mobile Phase B: 

Phosphate Buffer:Acetonitrile (1 :3 ratio) 

Limit of quantitation was approximated to be 0.00011 mg/mL 
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Banner's Formulations 

Sample# Name Naproxen Na (g) 

NS 285-0.2 HCI 7.128 

2 NS 285-0.6 HCI 7.120 

3 NS 285-1.0 HCI 7.152 

4 NS 220-0.2 HCI 5.512 

5 NS 220-0.6 HCI 5.521 

6 NS 220-1.0 HCI 5.548 

Naproxen Na (g) 

7 NS 285-0.2 lactic 7.133 

8 NS 285-0.6 Lactic 7.150 

9 NS 285-1.0 Lactic 7.132 

10 NS 220-0.2 Lactic 5.559 

11 NS 220-0.6 Lactic 5.518 

12 NS 220-1.0 Lactic 5.523 

Naproxen Na (g) 

13 NS 285-0.2 Citric 7.129 

14 NS 285-1.0 Citric 7.128 

15 NS 220-0.2 Citric 5.012 

Yu's Formulations 

Naproxen API Naproxen (g) 

16 Yu 260-0.2 KOH 6.499 

17 Yu 260-0.6 KOH 6.497 

18 Yu 260-1.0 KOH 6.510 

19 Yu 200-0.2 KOH 5.027 

20 Yu 200-0.6 KOH 5.100 

21 Yu 200-1.0 KOH 5.134 

6N HCI (ml) 

0.95 

2.80 

4.70 

0.70 

2.15 

3.60 

Lactic Acid (g) 

0.513 

1.528 

2.544 

0.388 

1.186 

1.972 

Citric Acid (g) 

1.020 

5.436 

0.865 

50% KOH (9) 

0.330 

0.957 

1.594 

0.286 

0.757 

1.230 

Page 5 of 8 

PEG-600 (g) 

16.950 

15.024 

13.514 

18.790 

17.413 

15.891 

Dl H20 (g) PEG-600 (g) 

0.434 16.947 

1.295 15.053 

2.167 13.188 

0.460 18.789 

1.030 17.339 

1.660 15.899 

Dl H20 (g) PEG-600 (g) 

0.439 16.364 

2.519 10.350 

0.364 18.355 

PEG-GOO (g) 

17.892 

16.681 

15.357 

19.555 

18.580 

17.540 
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In the tables above, "Banner's formulations" refers to formulations prepared using the method of 

the present invention and "Yu's formulations" refers to formulations that are representative of the 

teaching of 01. 

4.0 RESULTS 

The results are summarized in the Table below. 

Stress at Physical 
Banner's Room SOC for7- Observations of 

Formulations Temperature Days Formulations 
Stress at 

Sam~le# Name Peaks RT o/o Area Peaks RT o/o Area RoomTem~ soc 7-Daxs 
Phase 

NS 285-0.2 Phase Separate, Separate, 
HCI *10.78 0.0084% precipitate precipitate 

**14.347 99.9916% 14.36 100.0000% 

Phase 
NS 285-0.6 Phase Separate, Separate, 

2 HCI 10.787 0.0101% 10.78 0.0030% precipitate precipitate 
14.34 99.9899% 14.38 99.9970% 

Phase 
NS 285-1.0 Phase Separate, Separate, 

3 HCI 10.753 0.0076% 10.8 0.0069% precipitate precipitate 
14.36 99.9924% 14.4 99.9931% 

Phase 
NS 220-0.2 Phase Separate, Separate, 

4 HCI 10.773 0.0076% precipitate precipitate 
14.347 99.9924% 14.4 100.0000% 

Phase 
NS 220-0.6 Phase Separate, Separate, 

5 HCI 14.36 100.0000% 14.427 100.0000% precipitate precipitate 

Phase 
NS 220-1.0 Phase Separate, Separate, 

6 HCI 10.773 0.0082% 10.793 0.0048% precipitate precipitate 

14.36 99.9918% 14.413 99.9952% 

Phase 
NS 285-0.2 Phase Separate, Separate, 

7 Lactic 10.78 0.0075% precipitate precipitate 

14.293 99.9925% 14.36 100.0000% 

NS 285-0.6 Clear Solution, Clear 
8 Lactic 10.773 0.0072% crystallize at bottom Solution 

14.287 99.9928% 14.38 100.0000% 

Phase 
NS 285-1.0 Phase Separate, Separate, 

9 Lactic 10.767 0.0073% precipitate precipitate 

14.327 99.9927% 14.413 100.0000% 
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NS 220-0.2 
10 Lactic 10.767 0.0069% 

14.327 99.9931% 

NS 220-0.6 
11 Lactic 10.773 0.0067% 

14.347 99.9933% 

NS 220-1.0 
12 Lactic 10.773 0.0064% 

14.367 99.9936% 

NS 285-0.2 
13 Citric 10.747 0.0087% 

14.327 99.9913% 

NS 285-1.0 
14 Citric 10.78 0.0021% 

14.32 30.4552% 

NS 220-0.2 
15 Citric 10.787 0.0061% 

14.353 99.9939% 

Yu's Room 
Formulations Temperature 

Sam~le# Name Peaks RT %Area 
Yu 260-0.2 

16 KOH *10.773 0.0178% 

**14.333 99.8580% 

Yu 260-0.6 
17 KOH 10.767 0.0154% 

14.367 99.8745% 

Yu 260-1.0 
18 KOH 10.793 0.0160% 

14.36 99.8751% 

Yu 200-0.2 
19 KOH 10.793 0.0144% 

14.393 99.8879% 

Yu 200-0.6 
20 KOH 10.787 0.0146% 

14.387 99.8797% 

Yu 200-1.0 
21 KOH 10.787 0.0148% 

14.38 99.8835% 

* PEG ester peak retention time. 

** Naproxen peak retention time. 

14.42 

14.407 

14.393 

10.76 
14.38 

10.78 
14.373 

14.393 

Stress at 
SOC for7-

Days 

Peaks RT 

10.793 
14.387 

10.807 
14.387 

10.813 
14.373 

10.8 
14.413 

10.793 
14.4 

10.807 
14.387 
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Phase 
Phase Separate, Separate, 

precipitate precipitate 

100.0000% 

Clear 
Clear solution solution 

100.0000% 

Phase 
White semi-solid Separate, 

crystallized precipitate 
100.0000% 

Phase 
White semi-solid Separate, 

0.0038% crystallized precipitate 
99.9962% 

White semi-solid White semi-
0.0107% paste solid paste 
99.9893% 

Phase 
Opaque solution fill, Separate, 

viscuous precipitate 
100.0000% 

Physical 
Observations of 

Formulations 
Stress at 

%Area Room Tern~ soc 7-Da~s 
Phase Separate, Clear 

0.0132% precipitate solution 
99.8658% 

Clear 
0.0133% Clear solution solution 
99.8689% 

Clear 
0.0140% Clear solution solution 

99.8647% 

Clear 
0.0093% Clear solution solution 
99.8861% 

Clear 
0.0128% Clear solution solution 
99.8784% 

Clear 
0.0135% Clear solution solution 

99.8750% 
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In general, the amount of PEG ester in the formulations prepared in accordance with the 

teaching of 01 when subjected to stressed conditions varied from 0.0093 to 0.014. The 

compositions prepared by the method of the present invention exhibited lower levels of PEG 

esters at room temperature and after the stress study. 

5.0 CONCLUSION 

The results of these experiments show that formulations prepared in accordance with the 

teaching of the present invention surprisingly contain lower amounts of PEG esters that 

formulations prepared following the teaching of 01. 
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1. DECISION ON WHICH AN APPEAL HAS BEEN FILED 

The applicant, Banner Pharmacaps, Inc., filed a Notice of Appeal on 27 January 2012 
against the decision of the Examining Division (the written confirmation of which was 
dated 29 November 2011) rejecting European patent application no. 06737018.9. 

5 2. REQUEST 

10 

15 

20 

25 

It is requested that: 

i) The decision is cancelled in its entirety to the extent that the Appellant was 
adversely affected by it. 

ii) The application is maintained on the basis of the enclosed Main Request. 

iii) If it is considered not possible to maintain the application on the basis of the Main 
Request it is maintained on the basis of one of the enclosed Auxiliary Requests. 

iv) Oral proceedings under Article 16 EPC are held in the event that the Board of 
Appeal intends not to allow the appeal. 

3. THE BASIS ON WHICH THE APPEAL IS FILED 

The decision of the Examining Division is wrong in law and in fact. 

As will be explained in more detail below, the Examining Division's understanding of the 
claims was incorrect. This led to an incorrect finding on the facts of the case. 

4. CLAIM REQUESTS 

We enclose a Main Request and 13 Auxiliary Claim Requests. 

As will be explained below, the claims of the Main Request satisfy the requirements of 
the EPC. However, in case the Board of Appeal is not prepared to allow the application 
on the basis of the Main Request, we enclose 13 Auxiliary Claim Requests to be 
considered in the order presented. Each of these claim requests satisfies the 

30 requirements of the EPC. 

35 

5. THE MAIN REQUEST 

The Main Request is based on Auxiliary Request 3 considered in the decision of the 
Examining Division (ED). However, the wording of the claims has been amended to 
address comments made by the ED. 

Date 26 March 2012 Potter Clarkson LLP 
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5.1 BASIS FOR THE CLAIMS 

Claim 1 of the main request is directed to a method of making a softgel capsule and is 
based on original claims 14 and 15, which was directed to a method of making a mixture 
and encapsulating the mixture in a softgel capsule. 

The pharmaceutically active agent has been limited to naproxen sodium. There is basis 
for this at page 5, line 1 and in the Examples. 

The term "deionising agent" used in the original claims has been replaced by the acids 
10 disclosed at page 6, lines 17 to 21 as examples of deionising agents. 

There is basis for the range for the amount of deionising agent at page 6, lines 14 to 16 
and in original claim 3. 

15 The other claims are based on the disclosure in the application as filed as follows: 

Claim Basis in application as originally filed 
2 Claim 17 
3 Page 6, lines 17 to 21 and the Examples 
4 Page 6, lines 17 to 21 and the Examples 

5 and 6 Claims 6 and 7 
7 Claim 9 

8 to 10 Claims 11 to 13 

5.2. THE MAIN REQUEST SATISFIES THE REQUIREMENTS OF THE EPC 

The rejections raised in the Examining Division's Decision dated 29 November 2011 are 
20 addressed below in the order presented in the decision. 

5.2.1 Article 84 EPC- The Claims Clearly Defined The Invention 

The Examining Division (ED) alleged that the wording of claim 1 of the Main Request 
(and the Auxiliary Requests) was indefinite. Specifically, the ED alleged that it is not 

25 clear what is meant by the term "deionizing agent". This objection does not apply to the 
claims of the main request because the term "deionizing agent" is not used in the claims 
of this request. 

Claim 1 of the main request includes a list of acids, which has a very clear meaning. 
30 Claim 1 also clearly states that the acid is used in an amount of 0.2 to 1.0 mole 

equivalents per mole of naproxen sodium. 

In summary, claim 1 of the main request is clear and the skilled person would know 
exactly what ingredients to use in order to carry out the claimed method and how to carry 

35 out that method. 
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5.2.2 Novelty- The Claims Define Novel Subject Matter 

The invention is novel. 

As noted above, the main request is based on the third auxiliary request previously on 
5 file. We note that the ED did not raise an objection of lack of novelty against the subject 

matter of the third auxiliary request in its decision. 

More particularly, none of the cited documents disclose a method of making a softgel 
capsule that comprises mixing naproxen sodium with polyethylene glycol and an acid as 

10 listed in claim 1 and then encapsulating the mixture. 

15 

It is an essential feature of the main request that the drug is naproxen sodium. The 
claimed method is therefore novel over the disclosure of US 5360015 (D1) relating to 
diclofenac containing compositions to which the examiner has referred. 

In D1, the active agent is in the form of the free acid or base and an ionizing agent is 
added to the composition containing the active agent. In the case of Example IV, which 
uses naproxen this means that naproxen is mixed with potassium hydroxide and 
polyethylene glycol. These starting materials are clearly different to those used in the 

20 claimed method. 

The claimed method is therefore novel over D1. 

The claimed method is also novel in view of the disclosure of US2001/0007668 (D3). In 
25 particular, Example 17 of D3 does not disclose the method as claimed. 

Example 17 in D3 discloses a solution of naproxen sodium, polyethylene glycol 300, 
sodium hydroxide, and sodium propionate. D3 uses this strongly basic environment to 
maintain ionization. An acid as listed in claim 1 of the main request is not used in the 

30 method described in Example 17. Also, the solution in Example 17 of D3 is not 
encapsulated and could not be readily encapsulated. High pH, as used in Example 17, 
can destabilize the capsule shell, as described in D2 and is discussed in more detail 
below. 

35 Accordingly, the subject matter of the main request is novel over D3. 

5.2.3 Inventive Step- The Invention Is Inventive Over The Cited Prior Art 

The ED has indicated that either D1 or D3 could be considered as the closest prior art. 
In view of these documents, as the ED has correctly identified, the problem to be solved 

40 can be considered to be the reduction of the formation of PEG-esters of the active agent. 
This reduction in the formation of PEG-esters is relative to the amount that would be 
formed by following the teaching of D1 or D3. As will be discussed below, the method of 
the main request solves this problem. 

45 The method of the main request is also prima facie not obvious in view of the teaching of 
D1 and D3. As discussed above, neither D1 nor D3 teaches or suggests the use of an 
acid in combination with the salt of an acid drug such as naproxen sodium and 
polyethylene glycol. In D1 and D3, when naproxen is used, whether in the form of the 
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free drug or in the form of a salt it is used in combination with a base. There is nothing in 
01 or 03 that would have motivated the skilled person to go against the teaching of 
these documents and use naproxen sodium in combination with an acid as listed in claim 
1. For this reason at least the claimed method is novel in view of the disclosure of D1 

5 and D3. 

In naproxen containing compositions, PEG-esters are formed as a result of an interaction 
between free naproxen and PEG. The compositions of D1 comprise a higher 
concentration of free naproxen than is present in the compositions of the present 

10 invention. 

15 

Enclosed with these Grounds of Appeal is additional data showing a direct comparison of 
formulations produced by the claimed method to formulations prepared in accordance 
with the teaching of D1. 

The formulations were tested using two different amounts of naproxen sodium, 285 mg 
and 220 mg, and three different acid deionizing agents, HCI, citric acid, and lactic acid. 
These acids are representative of the different acids listed in claim 1. Formulations of 
the type described in 01 containing 200 or 260 mg of naproxen free acid and sodium 

20 hydroxide (in place of the potassium hydroxide used in D1) were also tested. All 
formulations contained PEG 600 and water. The acid or base was tested at three 
different concentrations: 0.2, 0.6, and 1.0 mole equivalents compared to the active agent. 
The samples were subjected to accelerated stability studies (60°C for 1 week). The 
compositions of the invention showed very low initial levels of PEG ester formation and 

25 also very low levels, if any, of PEG ester formation at the end of the stability study. In 
contrast, in the D1 formulations, the amount of PEG ester varied from 0.0093 to 0.014. 

This study provides a direct comparison of the present invention and 01 and clearly 
shows that the method of the present invention provides unexpected results in that 

30 compositions obtained by this method contained lower amounts of PEG esters both 
initially and after the stability studies. This could not have been predicted from the prior 
art. 

35 

40 

45 

The subject matter claimed is inventive over D1 and D3. 

In the decision, the ED identified variables they believed could affect the stability of the 
formulations. We note that the ED provided no evidence to support their conclusions. 
Although all of the ED's comments are not directly relevant to the method claims of the 
main request, for completeness we will comment on them below. 

The ED alleged that the absence or presence of water could have an effect on PEG­
ester formation. The formulations used for the comparative testing contained water and 
reduction in the formation of PEG-esters for the claimed formulations was observed 
compared to the D1 formulations. 

The ED cited the differences in the active agent (ketoprofen in D2) and naproxen in 01 
as having a possible affect on PEG-ester formation. Both actives contain a carboxylic 
acid group, which is the reactive functional group that participates in the reaction to form 
PEG-esters. One of ordinary skill in the art would expect these agents to react in a 

50 similar manner. In fact, the ED relied on this reasoning in attempting to extrapolate the 
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behavior of ketoprofen as described in D2 to naproxen in order to reject Applicant's 
claims. In any event, the data now provided show that the compositions of the invention 
provide reduced PEG-ester formation compared with the compositions of D1 even when 
the active agent is the same. 

The ED also alleged that lactic acid might be unique in its ability to reduce the formation 
of PEG-esters by a mechanism different than that for other acids and therefore its 
behavior cannot be extrapolated to other acids. The ED provided no scientific data to 
support this conclusion. The enclosed data show a reduction in PEG-ester formation for 

10 lactic acid (organic acid having as single carboxylic acid group), citric acid (organic acid 
having multiple carboxylic acid groups), and hydrochloric acid (an inorganic acid). This 
data shows that the problem addressed by the invention is solved across the full breadth 
of the claims. 

15 The ED also alleged that Applicant did not account for the formation of propylene glycol 
(PG) esters. However, it is not clear how this relates to the problem to be solved. As 
noted by the ED, PG also contains hydroxyl groups which can react with the free acid to 
form esters. Regardless of the type of ester formation, esterification of the active agent 
reduces the efficacy of the formulation. Therefore, reducing the reactivity of the active 

20 agent should reduce formation of all types of esters. The data enclosed herein shows 
that the claimed formulations exhibit much lower concentrations of PEG-ester formation 
compared to the compositions of D1. Such behaviour would also be observed with 
respect to PEG-ester formation. 

25 The ED also suggested that differences in the molecular weight of the PEG used in D2 
(PEG 400), which described the formation of PEG esters, and the PEG used in D1, 
which is PEG 600 may account for differences in PEG ester formation. In order to do a 
direct comparison, comparative studies of the claimed formulations and the D1 
formulations were done using PEG 600. The data is enclosed. As discussed above, for 

30 formulations produced using the method of the present invention, the amount of PEG-
esters was very low. In contrast, the amount of PEG-esters formed in the 01 
formulations was substantially higher. 

The ED also alleged that one could not extrapolate from a single relative acid 
35 concentration or pH value to other acid concentrations. We respectfully disagree. 

However, in order to facilitate allowance, the comparative studies submitted herein were 
conducted at three different acid/base concentrations, 0.2, 0.6, and 1.0 mole equivalent 
of acid/base to moles of active agent. The data show that at all concentrations the 
formulations produced using the claimed method exhibited significantly less PEG-ester 

40 formation than the D1 formulations. 

The data described herein clearly show a significant reduction in PEG-ester formation 
when formulations are made using the claimed method compared to formulations made 
in accordance with the teaching of D1. Moreover, the results presented in the enclosed 

45 Annex show that such unexpected results are achieved over the full breadth of the 
claims. 

The ED cited D2 for the notion that PEG-ester formation can be suppressed when the 
agent is present as a salt. The ED failed to consider the cited passage on page 4 in its 

so entirety. D2 discloses that fill materials containing PEG 400 and potassium hydroxide at 
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a mole ratio of 0.4 to 1 were unstable due to the formation of ketoprofen esters {page 4, 
lines 1-6). D2 discloses that in an attempt to completely ionize ketoprofen to prevent 
formation of undesirable esters, the potassium hydroxide to ketoprofen ratio was 
adjusted to 1.1 to 1 {page 4, lines 7-9). D2 goes on to state "With this second 

5 formulation, concerns arose that the ketoprofen salt thus formed and/or high pH caused 
by the excess potassium hydroxide used could effect the physical stability of the softgel 
capsule when the formulation was encapsulated. Additionally, if an equilibrium amount 
of the ketoprofen free acid remained in solution, it could form ketoprofen esters that 
could drive the reaction to form more ketoprofen free acid species which could eventually 

10 result in a chemically unstable formulation." D2 does not disclose or suggest forming 
more of the salt to minimize PEG-ester formation since doing so could {1) can destabilize 
the softgel capsule shell due to formation of large amounts of the salt and/or high pH; 
and {2) result in increased formation of PEG esters. 

15 In the method now claimed, the active agent is naproxen sodium and it is used in 
combination with an acid. This method avoids the limitations discussed in D2. 

None of the prior art discloses or suggest the method claimed in the main request or that 
such a method would solve the problem addressed by the present invention. 

20 Accordingly, the claims of the main request are inventive. 

6. THE 1ST AUXILIARY REQUEST 

The 1st auxiliary request is based on claim 2 of the main request considered by the ED 
and its dependent claims. 

25 6.1 THE 1ST AUXILIARY REQUEST SATISFIES THE REQUIREMENTS OF THE EPC 

6.1.1 Article 84 EPC - The Claims Clearly Defined The Invention 

The Examining Division {ED) alleged that claim 1 of the Main Request {and the Auxiliary 
Requests) that they considered was indefinite. Specifically, the ED alleged that it is not 
clear what is meant by the term "deionizing agent". The ED alleged that it is not clear if 

30 the amount of deionizing agent should relate to the counter-ion or the final concentration 
of hydrogen ions. The ED has misunderstood the definition of the term "deionizing 
agent" and the amount of deionizing agent required according to the claims. 

The application, as filed, states that "the deionizing agent functions by causing partial 
35 deionization {neutralization) of the salt of one or more pharmaceutically active agents" 

{page 6, lines 9 and 1 0). The claims specify that the active agent is a salt of an acidic 
pharmaceutically active agent, such as naproxen sodium. The deionizing agent is 
therefore a hydrogen-ion generating species {page 6, lines 11 and 12). Exemplary 
hydrogen-ion generating species are provided at page 6, lines 17-21. 

40 
The application as originally filed states "the deionizing agent is preferably present in an 
amount between 0.2 and 1.0 mole equivalents per mole of active agent" {page 6, lines 
15-16). This range is an essential feature of the claims. The range clearly defines the 
amount of deionizing agent, not the amount of hydrogen ions or hydroxide ions produced 

45 in solution. It is also clear that the range for the amount of deionizing agent is relative to 
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the amount of the salt of the acidic pharmaceutically active agent, such as naproxen 
sodium. 

The dependent claim specifying the pH of the fill material has been deleted. Thus, any 
5 lack of clarity that the ED perceived resulted from the inclusion of claims specifying pH 

ranges has been removed. 

10 

The ED suggested that the molar range specified for the deionizing agent could relate to 
the amount of the anion. 

However, this is not consistent with the information provided in the application and the 
applicant has not made any statement to suggest that this may be the case. From a 
knowledge of the basic chemistry of the interaction of a salt of an acidic pharmaceutically 
active agent such as naproxen sodium with a deionizing agent it would be abundantly 

15 clear to the skilled person that it is the amount of H+ ions rather than the amount of the 
counter ion that is relevant to this invention. 

20 

Naproxen sodium has the structure 

COONa 

When naproxen sodium interacts with a deionizing agent the Na+ is replaced by H+ of the 
deionizing agent. 

25 This basis chemistry would be self evident to the skilled reader, who would therefore 
appreciate what was meant by the quoted range for the amount of the deionizing agent. 

The ED's statement that "The optional presence of water does not exclude the possibility 
that the H+ ions are considered as deionizing agent" unnecessarily confuses and 

30 mistakenly complicates the situation. The wording of the claims makes it clear that the 
term "deionizing agent" does not encompass water. 

35 

In summary, claim 1 is clear and the skilled person would know exactly what is meant by 
the term deionizing agent and what the range for the amount of deionizing agent means. 

6.1.2 Novelty- The Claims Define Novel Subject Matter 

The invention is novel over the disclosure of US 5360015 (D1 ). 

The claimed compositions are therefore novel over the disclosure of D1 relating to 
40 diclofenac containing compositions to which the examiner has referred. Diclofenac is not 

an acidic pharmaceutically active agent. It comprises both acidic and basic groups and it 
is therefore amphoteric. It is clear from the way in which acidic, basic and amphoteric 
active agents are discussed in the present application that the definition "acidic" does not 
encompass amphoteric molecules. 

45 
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Additionally, it is known in the art that acids such as hydrochloric acid catalyse the 
intramolecular cyclisation of diclofenac to form an indoline derivative. A copy of a paper 
that describes the intramolecular cyclisation of diclofenac, Palomo et a/, "Analysis of 
diclofenac sodium and derivatives", Journal of Pharmaceutical and Biomedical Analysis, 

5 21 (1999), 83-94, is already on file. As stated in the abstract of Palomo, the 
intramolecular cyclisation of diclofenac sodium causes the salt to become inactivated. 

Thus, Example VII of D1 does not describe a pharmaceutical composition having the 
essential features of the compositions of the present invention. In particular, the 

10 composition of Example VII of D1 is not a composition comprising a salt of an acid or 
basic active agent and a deionizing agent that causes partial neutralization of the salt of 
the active agent resulting in enhanced bioavailability of the active agent. In fact, 
cyclization of the drug will have the opposite effect. 

15 In assessing novelty, the ED alleged that because the compositions of the invention are 
typically in the form of a solution, it is not possible to distinguish whether the active agent 
and/or deionizing agent has been added in the form of a salt or a free acid. We 
respectfully disagree. 

20 In D1, the active agent is in the form of the free acid or base and an ionizing agent is 
added to the composition containing the active agent. This means that in the case of an 
acidic drug the composition comprises the acidic drug and a base. The reaction of the 
active agent and ionizing agent is less than quantitative, so the composition will always 
comprise some of the acidic drug and some unreacted base. In contrast, in the pending 

25 claims, the active agent is in the form of a salt. The deionizing agent is added to a 
composition containing the salt of the active agent. Because reaction of the salt of the 
active agent and the deionizing agent is less the quantitative, the solution will always 
contain some of the salt and some unreacted deionizing agent but it will not contain a 
base as is present in the compositions of D1. 

30 
The ED raised an objection of lack of novelty on the basis of the disclosure of D3, 
particularly Example 17. The subject matter claimed is novel in view of the disclosure of 
D3. 

35 Example 17 in D3 discloses a solution of naproxen sodium, polyethylene glycol 300, 
sodium hydroxide, and sodium propionate. Sodium propionate cannot deionize 
naproxen sodium since sodium propionate is not a hydrogen ion generating species. 
Therefore, regardless of whether the amount of sodium propionate in Example 1 is within 
the range of molar amounts specified in the claims, the formulation in Example 17 is not 

40 within the scope of the claims. Moreover, the solution is Example 17 in D3 is not 
encapsulated and could not be readily encapsulated. High pH, as used in Example 17, 
can destabilize the capsule shell as discussed in D2. 

When sodium propionate is added to water, an equilibrium is established between 
45 propionate and propionic acid, as shown below: 

o-Na+ 
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However, the amount of propionic acid present at equilibrium in the formulation of 
Example 17 of D3 is far below the 0.2 equivalents required by the claims. The 
formulation described in Example 17 of D3 contains 0.8153 g sodium propionate (Kb = 

5 7.46 x 10"10
) dissolved in 800 ml of water (i.e., an aqueous solution of approximately 

0.0106 M sodium propionate). If we ignore the impact of the other species present in 
solution (including the naproxen sodium, PEG 300, and potassium hydroxide) on the 
equilibrium between propionate and propionic acid, the concentration of propionic acid at 
equilibrium can be calculated to be approximately 2.7 x 10·5 M (corresponding to roughly 

10 2.2 x 10·5 moles propionic acid at equilibrium). The formulation in Example 17 of D3 
contains 3.0033 g (0.0119 moles) of naproxen sodium. Therefore, if we ignore the 
impact of the other species present in solution, Example 17 describes a formulation 
containing roughly 0.0018 mole equivalents of propionic acid per mole of naproxen 
sodium. In contrast, it is an essential feature of the present invention that the deionizing 

15 agent is present in an amount of from about 0.2 to 1.0 mole equivalents per mole of 
naproxen sodium. 

Furthermore, the solution in Example 17 also contains 6.66 mg of potassium hydroxide. 
The pH of the sodium propionate solution is approximately 9.6. The addition of 

20 potassium hydroxide will make the solution more basic driving the equilibrium between 
proprionate and proprionic acid in the direction of proprionate. As a result, the actual 
amount of propionate present in the formulation described in Example 17 will be even 
less than 0.0018 mole equivalents per mole of naproxen sodium. Therefore, what small 
amounts of propionic acid may be present in Example 17 of D3 are not within the range 

25 for the amount of deionizing agent specified in the claims and thus are not effective to 
partially deionize naproxen sodium. Moreover, the solution in Example 17 of D3 is not 
encapsulated and could not be readily encapsulated. High pH, as used in Example 17, 
can destabilize the capsule shell, as discussed in D2. Accordingly, the subject matter 
claimed is novel over D3. 

30 

6.1.3 Inventive Step - The Invention Is Inventive Over The Cited Prior Art 

The ED has indicated that either D1 or D3 could be considered as the closest prior art. 
In view of these documents, as the ED has correctly identified, the problem to be solved 
can be considered to be the reduction of the formation of PEG-esters of the active agent. 

35 This reduction in the formation of PEG-esters is relative to the amount that would be 
formed by following the teaching of D1 or 03. 

In compositions containing an acidic pharmaceutically active agent, such as naproxen 
containing compositions, PEG-esters are formed as a result of an interaction between 

40 free acidic drug (e.g. naproxen) and PEG. The compositions of both D1 and D3 
comprise a higher concentration of free naproxen than is present in the compositions of 
the present invention. 

D1 is concerned with ionizing the free acid or free base, not deionizing the salt of the free 
45 acid or base. D1 describes ionizing naproxen not deionizing naproxen sodium. The ED 

has failed to show why one of ordinary skill in the art would have been motivated by the 
teaching of D1 to modify its teaching so as to deionize the drug rather than ionize it and 
thus arrive at the claimed compositions. D1 teaches the exact opposite of what is done 
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in the present invention and it cannot be considered to be obvious to go completely 
against the teaching of the prior art in this way. 

Regarding D3, the ED alleges that D3 discloses that the formulations described therein 
5 are stable and robust. However, it is not clear in what context these solutions are 

described as stable. D3 discloses that no precipitate was observed but there is no 
disclosure related to PEG-ester formation. Such esters are likely to be soluble in PEG 
and therefore may not be observed visually, yet their formation affects the efficacy of the 
formulation. 

10 
The ED acknowledged the data submitted on 15 September 2011 but alleged that the 
date was not sufficient to directly compare the claimed compositions and the 
compositions of D1 (or D3). 

15 Enclosed with these Grounds of Appeal is additional data showing a direct comparison of 
the claimed compositions to the compositions in D1. 

The claimed formulations were tested using two different amounts of naproxen sodium, 
285 mg and 220 mg, and three different acid deionizing agents, HCI, citric acid, and 

20 lactic acid. Formulations of the type described in D1 containing 200 or 260 mg of 
naproxen free acid and sodium hydroxide (in place of the potassium hydroxide used in 
D1) were also tested. All formulations contained PEG 600 and water. The acid or base 
was tested at three different concentrations: 0.2, 0.6, and 1.0 mole equivalents compared 
to the active agent. The samples were subjected to accelerated stability studies (60°C 

25 for 1 week). The compositions of the invention showed very low initial levels of PEG 
ester formation and also very low levels of PEG ester formation, if any, at the end of the 
stability study. In contrast, in the D1 formulations, the amount of PEG ester varied from 
0.0093 to 0.014. 

30 This study provides a direct comparison of the present invention and D1 and clearly 
shows that the method of the present invention provides unexpected results in that 
compositions obtained by this method contained lower amounts of PEG esters both 
initially and after the stability studies. This could not have been predicted from the prior 
art. 

35 

40 

45 

The subject matter claimed is therefore inventive. 

In the decision, the ED identified variables they believed could affect the stability of the 
formulations. We note that the ED provided no evidence to support their conclusions. 

The ED alleged that the absence or presence of water could have an effect on PEG­
ester formation. As discussed above, the formulations used for the comparative testing 
contained water and reduction in the formation of PEG-esters for the claimed 
formulations was observed compared to the D1 formulations. 

The ED cited the differences in the active agent (ketoprofen in D2) and naproxen in D1 
as having a possible affect on PEG-ester formation. Both actives contain a carboxylic 
acid group, which is the reactive functional group that participates in the reaction to form 
PEG-esters. One of ordinary skill in the art would expect these agents to react in a 

so similar manner. In fact, the ED relied on this reasoning in attempting to extrapolate the 
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behavior of ketoprofen as described in D2 to naproxen in order to reject Applicant's 
claims. In any event, the data now provided show that the compositions of the invention 
provide reduced PEG-ester formation compared with the compositions of D1 even when 
the active agent is the same. 

The ED also alleged that lactic acid might be unique in its ability to reduce the formation 
of PEG-esters by a mechanism different than that for other acids and therefore its 
behavior cannot be extrapolated to other acids. The ED provided no scientific data to 
support this conclusion. The enclosed data show a reduction in PEG-ester formation for 

10 lactic acid (organic acid having as single carboxylic acid group}, citric acid (organic acid 
having multiple carboxylic acid groups), and hydrochloric acid (an inorganic acid). This 
data shows that the problem addressed by the invention is solved across the full breadth 
of the claims. 

15 The ED also alleged that Applicant did not account for the formation of propylene glycol 
(PG) esters. However, it is not clear how this relates to the problem to be solved. As 
noted by the ED, PG also contains hydroxyl groups which can react with the free acid to 
form esters. Regardless of the type of ester formation, esterification of the active agent 
reduces the efficacy of the formulation. Therefore, reducing the reactivity of the active 

20 agent should reduce formation of all types of esters. The data enclosed herein shows 
that the claimed formulations exhibit much lower concentrations of PEG-ester formation 
compared to the compositions of D1. Such behaviour would also be observed with 
respect to PEG-ester formation. 

25 The ED also suggested that differences in the molecular weight of the PEG used in D2 
(PEG 400), which described the formation of PEG esters, and the PEG used in D1, 
which is PEG 600 may account for differences in PEG ester formation. In order to do a 
direct comparison, comparative studies of the claimed formulations and the D1 
formulations were done using PEG 600. The data is enclosed. As discussed above, for 

30 the claimed formulations, the amount of PEG-esters was very low. In contrast, the 
amount of PEG-esters formed in the D1 formulations was substantially higher. 

The ED also alleged that one could not extrapolate from a single relative acid 
concentration or pH value to other acid concentrations. We respectfully disagree. 

35 However, in order to facilitate allowance, the comparative studies submitted herein were 
conducted at three different deionizing agent and ionizing agent concentrations, 0.2, 0.6, 
and 1.0 mole equivalent of deionizing or ionizing agent to moles of active agent. The 
data show that at all concentrations the claimed formulations exhibited significantly less 
PEG-ester formation than the D1 formulations. 

40 

45 

The data described herein clearly show a significant reduction in PEG-ester formation for 
the claimed formulations compared to the formulations in of D1. Moreover, Applicants 
have shown that such unexpected results are achieved over the full breadth of the 
claims. 

The ED cited D2 for the notion that PEG-ester formation can be suppressed when the 
agent is present as a salt. The ED failed to consider the cited passage on page 4 in its 
entirety. D2 discloses that fill materials containing PEG 400 and potassium hydroxide at 
a mole ratio of 0.4 to 1 were unstable due to the formation of ketoprofen esters (page 4, 

so lines 1-6). D2 discloses that in an attempt to completely ionize ketoprofen to prevent 
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formation of undesirable esters, the potassium hydroxide to ketoprofen ratio was 
adjusted to 1.1 to 1 (page 4, lines 7-9). 02 goes on to state "With this second 
formulation, concerns arose that the ketoprofen salt thus formed and/or high pH caused 
by the excess potassium hydroxide used could effect the physical stability of the softgel 

5 capsule when the formulation was encapsulated. Additionally, if an equilibrium amount 
of the ketoprofen free acid remained in solution, it could form ketoprofen esters that 
could drive the reaction to form more ketoprofen free acid species which could eventually 
result in a chemically unstable formulation.~ 02 does not disclose or suggest forming 
more of the salt to minimize PEG-ester formation since doing so could (1) can destabilize 

10 the softgel capsule shell due to formation of large amounts of the salt and/or high pH; 
and (2) result in increased formation of PEG esters. 

None of the prior art discloses or suggest the claimed solution to the problem to be 
solved. Accordingly, the claims are inventive. 

15 7. 2N° AUXILIARY REQUEST 

20 

The second auxiliary request is based on the first auxiliary request except that the term 
"deionizing agent which is a hydrogen ion species in an amount to cause partial 
deionization of the salt" has been replaced by a list of specify acids. Basis for this list 
can be found at page 6, lines 17 to 21 of the application as filed. 

The comments of the ED relating to the clarity of wording relating to the deionizing agent 
are moot as this wording has been removed from the claims of this request. The claims 
of this request meet the other requirements of the EPC for the reasons set out above in 
relation to auxiliary request 1. 

25 8. 3Ro AUXILIARY REQUEST 

The third auxiliary request is based on the first auxiliary request except that the active 
agent has been limited to naproxen sodium. The claims of this request satisfy the 
requirements of the EPC for the reasons set out above in relation to the first auxiliary 

30 request. 

Additionally, it is noted that 01 does not disclose compositions comprising naproxen 
sodium. The two Examples of 01 that disclose compositions comprising naproxen, 
Examples IV and X both comprise naproxen and potassium hydroxide. In these 

35 compositions, potassium hydroxide acts as an ionizing agent and its interaction with 
naproxen results in the formation of naproxen potassium but these compositions do not 
comprise a compound that is a deionizing agent. For this reason, the subject matter of 
the claims of this request is novel in view of the disclosure of 01. 

40 It is also noted that the data provided in the attached Annex clearly show that the 
problem addressed by the present invention is solved when the active agent is naproxen 
sodium. 

In summary, this request satisfies the requirements of the EPC. 
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9. 4TH AUXILIARY REQUEST 

This request is based on the second and third auxiliary requests. That is the term 
"deionizing agent which is a hydrogen ion species in an amount to cause partial 
deionization of the salt" has been replaced by a list of acids and the active agent has 

5 been limited to naproxen sodium. 

10 

15 

This request satisfies the requirements of the EPC for a combination of the reasons set 
out above in relation to the second and third auxiliary requests. 

10. 5TH AUXILIARY REQUEST 

This request is based on the fourth auxiliary request except that the list of acids has been 
reduced to include hydrochloric acid, citric acid and lactic acid only. These are the acids 
used in the Examples that were present in the application as originally filed and are also 
the acids that were used in the experiments reported in the attached Annex. 

The claims of this request satisfy the requirements of the EPC for the reasons set out 
above in relation to the fifth auxiliary request. 

It is also noted that the data provided in the attached Annex clearly show that the 
20 problem addressed by the present invention is solved when the active agent is naproxen 

sodium and an acid as listed in claim 1 is used. 

25 

30 

In summary, this request satisfies the requirements of the EPC. 

11. 6TH AUXILIARY REQUEST 

This request is based on the fifth auxiliary request except that the acid has been limited 
to lactic acid. Lactic acid is used in the Examples that were present in the application as 
originally filed and the information included in attached Annex shows that formulations 
comprising lactic acid have a particularly favourable combination of properties. 

The claims of this request satisfy the requirements of the EPC for the reasons set out 
above in relation to the fifth auxiliary request. 

12. 7TH AUXILIARY REQUEST 

35 This request is based on the third auxiliary request considered by the ED, except that the 
active agent has been limited to naproxen sodium. 

40 

It is noted that the ED considered that the claims of the third auxiliary request that they 
considered related to novel subject matter. The claims of this request are also novel. 
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The claims of this request satisfy the other requirements of the EPC for the reasons set 
out about in relation to the main request, first auxiliary request and the third auxiliary 
request. 

13. 8TH AUXILIARY REQUEST 

This request is based on the main request except that the list of acids has been reduced 
to include hydrochloric acid, citric acid and lactic acid only. These are the acids used in 
the Examples that were present in the application as originally filed and are also the 
acids that were used in the experiments reported in the attached Annex. 

The claims of this request satisfy the requirements of the EPC for the reasons set out 
above in relation to the main auxiliary request. 

It is also noted that the data provided in the attached Annex clearly show that the 
15 problem addressed by the present invention is solved when the active agent is naproxen 

sodium and an acid as listed in claim 1 is used. 

20 

In summary, this request satisfies the requirements of the EPC. 

14. grH AUXILIARY REQUEST 

This request is based on the eighth auxiliary request except that the acid has been 
limited to lactic acid. Lactic acid is used in the Examples that were present in the 
application as originally filed and the information included in attached Annex shows that 
formulations comprising lactic acid have a particularly favourable combination of 

25 properties. 

The claims of this request satisfy the requirements of the EPC for the reasons set out 
above in relation to the eighth auxiliary request. 

30 15. 10TH, 11TH, 12TH AND 13TH AUXILIARY REQUESts 

These requests are based on the main request and the 7th, 8th and gth auxiliary requests 
respectively. In each of these requests claim 1 has been amended to state that step (a) 
of the claimed method is conducted at a temperature of from 50°C to 70°C. There is 

35 basis for this in original claim 17. 

The subject matter of each of these requests satisfies the requirements of the EPC for 
the same reasons as each of the main request and the 7th, 81h and gth auxiliary requests. 
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16. CONCLUSION 

For the reasons set out above the decision of the Examining Division should be 
overturned and a patent should be granted. 

Date 26 March 2012 

Charlotte Crowhurst PhD 
For and on behalf of Potter Clarkson LLP 
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Main Request 
CLAIMS 

1. A method of making a softgel capsule comprising 

(a) making a fill mixture by mixing (i) naproxen sodium, (ii) polyethylene glycol, (iii) 

hydrochloric acid, hydrobromic acid, hydroiodic acid, sulfuric acid, fumaric acid, maleic acid, 

tartaric acid, citric acid, malic acid, acetic acid, proprionic acid, pyruvic acid, butanoic acid, or 

lactic acid; and 

(b) encapsulating the mixture in a softgel capsule; 

wherein (iii) is used in an amount of from 0.2 to 1.0 mole equivalents per mole of naproxen 

sodium. 

2. A method of claim 1, wherein step (a) is conducted at a temperature of from 50°C to 

70°C. 

3. The method of claim 1 or claim 2, wherein (iii) is hydrochloric acid, citric acid or lactic 

acid. 

4. The method of claim 3, wherein (iii) is lactic acid. 

5. The method of any one of the preceding claims, wherein polyethylene glycol is present in 

an amount of from 1 0% to 80% by weight. 

6. The method of any one of the preceding claims wherein the polyethylene glycol is one or 

more polyethylene glycols with a molecular weight between 300 and 1500. 

7. The method of any one of the preceding claims, wherein water is present in an amount of 

from 1% to 18% by weight. 

8. The method of any one of the preceding claims, wherein one or more excipients selected 

from the group consisting of plasticizers, crystallization inhibitors, wetting agents, bulk filling 

agents, solubilizers, bioavailability enhancers, solvents, dyes, preservatives, solvents, 

surfactants, and combinations thereof is added. 
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9. The method of claim 8, wherein the solubilizer is selected from the group consisting of 

glycerin, polyvinylpyrrolidone, propylene glycol and combinations thereof. 

10. The method of claim 9, wherein the solubilizer is used in amount from 1% to 10% by 

weight. 

11. A method according to any one of the preceding claims wherein the fill mixture produced 

in step (a) is liquid. 
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gth AUXILIARY REQUEST 

CLAIMS 

1. A method of making a softgel capsule comprising 

(a) making a fill mixture by mixing (i) naproxen sodium, (ii) polyethylene glycol, (iii) 

lactic acid; and 

(b) encapsulating the mixture in a softgel capsule; 

wherein (iii) is used in an amount of from 0.2 to 1.0 mole equivalents per mole of naproxen 

sodium. 

2. A method of claim 1, wherein step (a) is conducted at a temperature of from 50°C to 

70°C. 

3. The method of claim 1 or claim 2, wherein polyethylene glycol is present in an amount of 

from 1 0% to 80% by weight. 

4. The method of any one of the preceding claims wherein the polyethylene glycol is one or 

more polyethylene glycols with a molecular weight between 300 and 1500. 

5. The method of any one of the preceding claims, wherein water is present in an amount of 

from 1% to 18% by weight. 

6. The method of any one of the preceding claims, wherein one or more excipients selected 

from the group consisting of plasticizers, crystallization inhibitors, wetting agents, bulk filling 

agents, solubilizers, bioavailability enhancers, solvents, dyes, preservatives, solvents, 

surfactants, and combinations thereof is added. 

7. The method of claim 6, wherein the solubilizer is selected from the group consisting of 

glycerin, polyvinylpyrrolidone, propylene glycol and combinations thereof. 

8. The method of claim 7, wherein the solubilizer is used in amount from 1% to 10% by 

weight. 
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9. A method according to any one of the preceding claims wherein the fill mixture produced 

in step (a) is liquid. 
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10th AUXILIARY REQUEST 

CLAIMS 

1. A method of making a softgel capsule comprising 

(a) making a fill mixture by mixing (i) naproxen sodium, (ii) polyethylene glycol, (iii) 

hydrochloric acid, hydrobromic acid, hydroiodic acid, sulfuric acid, fumaric acid, maleic acid, 

tartaric acid, citric acid, malic acid, acetic acid, proprionic acid, pyruvic acid, butanoic acid, or 

lactic acid, at a temperature of from sooc to 70°C; and 

(b) encapsulating the mixture in a softgel capsule; 

wherein (iii) is used in an amount of from 0.2 to 1.0 mole equivalents per mole of naproxen 

sodium. 

2. The method of claim 1, wherein (iii) is hydrochloric acid, citric acid or lactic acid. 

3. The method of claim 2, wherein (iii) is lactic acid. 

4. The method of any one of the preceding claims, wherein polyethylene glycol is present in 

an amount of from 1 0% to 80% by weight. 

5. The method of any one of the preceding claims wherein the polyethylene glycol is one or 

more polyethylene glycols with a molecular weight between 300 and 1500. 

6. The method of any one of the preceding claims, wherein water is present in an amount of 

from 1% to 18% by weight. 

7. The method of any one of the preceding claims, wherein one or more excipients selected 

from the group consisting of plasticizers, crystallization inhibitors, wetting agents, bulk filling 

agents, solubilizers, bioavailability enhancers, solvents, dyes, preservatives, solvents, 

surfactants, and combinations thereof is added. 

8. The method of claim 7, wherein the solubilizer is selected from the group consisting of 

glycerin, polyvinylpyrrolidone, propylene glycol and combinations thereof. 
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9. The method of claim 8, wherein the solubilizer is used in amount from 1% to 10% by 

weight. 

10. A method according to any one of the preceding claims wherein the fill mixture produced 

in step (a} is liquid. 
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11th AUXILIARY REQUEST 

CLAIMS 

1. A method of making a softgel capsule comprising 

(a) making a fill mixture by mixing (i) naproxen sodium, (ii) polyethylene glycol, (iii) a 

deionizing agent which is a hydrogen ion species in an amount to cause partial deionization of 

the salt, and (iv) optionally water at a temperature of from 50°C to 70°C; and 

(b) encapsulating the mixture in a softgel capsule; 

wherein (iii) is used in an amount to cause partial ionization of the naproxen sodium of from 0.2 

to 1.0 mole equivalents per mole of naproxen sodium. 

2. The method of claim 1, wherein the deionizing agent is selected from hydrochloric acid, 

hydrobromic acid, hydroiodic acid, sulfuric acid, fumaric acid, maleic acid, tartaric acid, methane 

sulfonate, ethane sulfonate, benzene sulfonate, citric acid, malic acid, acetic acid, proprionic 

acid, pyruvic acid, butanoic acid, or lactic acid, 

3. The method of claim 1 or claim 2, wherein (iii) is hydrochloric acid, citric acid or lactic 

acid. 

4. The method of claim 3, wherein (iii) is lactic acid. 

5. The method of any one of the preceding claims, wherein polyethylene glycol is present in 

an amount of from 1 0% to 80% by weight. 

6. The method of any one of the preceding claims wherein the polyethylene glycol is one or 

more polyethylene glycols with a molecular weight between 300 and 1500. 

7. The method of any one of the preceding claims, wherein water is present in an amount of 

from 1% to 18% by weight. 

8. The method of any one of the preceding claims, wherein one or more excipients selected 

from the group consisting of plasticizers, crystallization inhibitors, wetting agents, bulk filling 

agents, solubilizers, bioavailability enhancers, solvents, dyes, preservatives, solvents, 

surfactants, and combinations thereof is added. 
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9. The method of claim 8, wherein the solubilizer is selected from the group consisting of 

glycerin, polyvinylpyrrolidone, propylene glycol and combinations thereof. 

10. The method of claim 9, wherein the solubilizer is used in amount from 1% to 10% by 

weight. 

11. A method according to any one of the preceding claims wherein the fill mixture produced 

in step (a) is liquid. 
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12th AUXILIARY REQUEST 

CLAIMS 

1. A method of a softgel capsule comprising 

(a) making a fill mixture by mixing (i) naproxen sodium, (ii) polyethylene glycol, (iii) 

hydrochloric acid, citric acid, or lactic acid, at a temperature of from 50°C to 70°C; and 

(b) encapsulating the mixture in a softgel capsule; 

wherein (iii) is used in an amount of from 0.2 to 1.0 mole equivalents per mole of naproxen 

sodium. 

2. The method of claim 1, wherein (iii) is lactic acid. 

3. The method claim 1 or claim 2, wherein polyethylene glycol is present in an amount of 

from 1 0% to 80% by weight. 

4. The method of any one of the preceding claims wherein the polyethylene glycol is one or 

more polyethylene glycols with a molecular weight between 300 and 1500. 

5. The method of any one of the preceding claims, wherein water is present in an amount of 

from 1% to 18% by weight. 

6. The method of any one of the preceding claims, wherein one or more excipients selected 

from the group consisting of plasticizers, crystallization inhibitors, wetting agents, bulk filling 

agents, solubilizers, bioavailability enhancers, solvents, dyes, preservatives, solvents, 

surfactants, and combinations thereof is added. 

7. The method of claim 6, wherein the solubilizer is selected from the group consisting of 

glycerin, polyvinylpyrrolidone, propylene glycol and combinations thereof. 

8. The method of claim 7, wherein the solubilizer is used in amount from 1% to 10% by 

weight. 

9. A method according to any one of the preceding claims wherein the fill mixture produced 

in step (a) is liquid. 



 
Petitioner - Catalent Pharma Solutions 

Ex. 1007a, Pg. 449 of 801

13th AUXILIARY REQUEST 

CLAIMS 

1. A method of making a softgel capsule comprising 

(a) making a fill mixture by mixing (i) naproxen sodium, (ii) polyethylene glycol, (iii) 

lactic acid, at a temperature of from 50°C to 70°C; and 

(b) encapsulating the mixture in a softgel capsule; 

wherein (iii) is used in an amount of from 0.2 to 1.0 mole equivalents per mole of naproxen 

sodium. 

2. The method of claim 1, wherein polyethylene glycol is present in an amount of from 10% 

to 80% by weight. 

3. The method of claim 1 or claim 2, wherein the polyethylene glycol is one or more 

polyethylene glycols with a molecular weight between 300 and 1500. 

4. The method of any one of the preceding claims, wherein water is present in an amount of 

from 1% to 18% by weight. 

5. The method of any one of the preceding claims, wherein one or more excipients selected 

from the group consisting of plasticizers, crystallization inhibitors, wetting agents, bulk filling 

agents, solubilizers, bioavailability enhancers, solvents, dyes, preservatives, solvents, 

surfactants, and combinations thereof is added. 

6. The method of claim 5, wherein the solubilizer is selected from the group consisting of 

glycerin, polyvinylpyrrolidone, propylene glycol and combinations thereof. 

7. The method of claim 6, wherein the solubilizer is used in amount from 1% to 10% by 

weight. 

8. A method according to any one of the preceding claims wherein the fill mixture produced 

in step (a) is liquid. 
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1st AUXILIARY REQUEST 

CLAIMS 

1. A softgel capsule comprising a fill material wherein the fill material comprises 

(a) a salt of an acidic pharmaceutically active agent; 

(b) a deionizing agent which is a hydrogen ion species in an amount to cause partial 

deionization of the salt of from 0.2 to 1.0 mole equivalents per mole of the 

pharmaceutically active agent; 

(c) polyethylene glycol; and optionally 

(d) water. 

2. The capsule of claim 1 wherein the pharmaceutically active agent is selected from the 

group consisting of therapeutically active agents, diagnostic agents, and prophylactic agents. 

3. The capsule of claim 1 or claim 2 wherein polyethylene glycol is present in an amount 

from 1 0% to 80% by weight. 

4. The capsule of any one of the preceding claims wherein the polyethylene glycol is one or 

more polyethylene glycols with a molecular weight between 300 and 1500. 

5. The capsule of any one of the preceding claims wherein water is present in an amount 

from 1% to 18% by weight. 

6. The capsule of any one of the preceding claims further comprising one or more 

excipients selected from the group consisting of plasticizers, crystallization inhibitors, wetting 

agents, bulk filling agents, solubilizers, bioavailability enhancers, solvents, dyes, preservatives, 

solvents, surfactants, and combinations thereof. 

7. The capsule of claim 6 wherein the solubilizer is selected from the group consisting of 

glycerin, polyvinylpyrrolidone, propylene glycol and combinations thereof. 

8. The capsule of claim 7 wherein the solubilizer is present in amount from 1% to 10% by 

weight. 
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9. The capsule of any one of the preceding claims wherein the salt (a) is naproxen sodium. 

10. The capsule of any one of the preceding claims wherein the hydrogen ion species is 

selected from hydrochloric acid, hydrobromic acid, hydroiodic acid, sulfuric acid, fumaric acid, 

maleic acid, tartaric acid, methane-, ethane-, and benzene sulfonates, citric acid, malic acid, 

acetic acid, proprionic acid, pyruvic acid, butanoic acid, and lactic acid. 

11. The capsule of claim 10 wherein the hydrogen ion species is hydrochloric acid, citric acid 

or lactic acid. 

12. The capsule of claim 11 wherein the hydrogen ion species is lactic acid. 

13. The capsule of any one of the preceding claims wherein the fill material is liquid. 

14. A capsule of any one of the preceding claims 1 for use as a medicament. 

15. A method of making the capsule of any one of the preceding claims comprising 

(a) mixing the salt of an acidic pharmaceutically active agent, the polyethylene glycol 

and the deionizing agent and optionally water; and 

(b) encapsulating the mixture in a softgel capsule. 

16. The method of claim 15 wherein step (a) is conducted at a temperature of from 50 °C to 

70°C. 

17. The use of 

(a) a salt of an acidic pharmaceutically active agent; 

(b) a deionizing agent which is a hydrogen ion species in an amount to cause partial 

deionization of the salt of from 0.2 to 1.0 mole equivalents per mole of the 

pharmaceutically active agent; 

(c) polyethylene glycol; and optionally 

(d) water 

in the manufacture of a softgel capsule medicament for administration of the 

pharmaceutically active agent to a patient in need thereof. 
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18. A softgel capsule obtainable by a method which comprises 

(I) producing a fill material by mixing 

(a) a salt of an acidic pharmaceutically active agent; 

(b) a deionizing agent which is a hydrogen ion species in an amount to cause partial 

deionization of the salt of from 0.2 to 1.0 mole equivalents per mole of the 

pharmaceutically active agent; 

(c) polyethylene glycol; and optionally 

(d) water; and 

(II) encapsulating the mixture in a softgel capsule. 

19. The softgel capsule of claim 18, obtainable by a process in which step (I) is conducted at 

a temperature of from 50°C to 70°C. 
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2"d AUXILIARY REQUEST 

CLAIMS 

1. A softgel capsule comprising a fill material wherein the fill material comprises 

(a) a salt of an acidic pharmaceutically active agent; 

(b) hydrochloric acid, hydrobromic acid, hydroiodic acid, sulfuric acid, fumaric acid, 

maleic acid, citric acid, malic acid, acetic acid, proprionic acid, pyruvic acid, butanoic acid 

or lactic acid in an amount of from 0.2 to 1.0 mole equivalents per mole of the 

pharmaceutically active agent; and 

(c) polyethylene glycol. 

2. The capsule of claim 1 wherein the pharmaceutically active agent is selected from the 

group consisting of therapeutically active agents, diagnostic agents, and prophylactic agents. 

3. The capsule of claim 1 or claim 2 wherein polyethylene glycol is present in an amount 

from 1 0% to 80% by weight. 

4. The capsule of any one of the preceding claims wherein the polyethylene glycol is one or 

more polyethylene glycols with a molecular weight between 300 and 1500. 

5. The capsule of any one of the preceding claims wherein water is present in an amount 

from 1% to 18% by weight. 

6. The capsule of any one of the preceding claims further comprising one or more 

excipients selected from the group consisting of plasticizers, crystallization inhibitors, wetting 

agents, bulk filling agents, solubilizers, bioavailability enhancers, solvents, dyes, preservatives, 

solvents, surfactants, and combinations thereof. 

7. The capsule of claim 6 wherein the solubilizer is selected from the group consisting of 

glycerin, polyvinylpyrrolidone, propylene glycol and combinations thereof. 

8. The capsule of claim 7 wherein the solubilizer is present in amount from 1% to 10% by 

weight. 
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9. The capsule of any one of the preceding claims wherein the salt (a) is naproxen sodium. 

10. The capsule of any one of the preceding claims wherein (b) is hydrochloric acid, citric 

acid or lactic acid. 

11. The capsule of claim 10 wherein (b) is lactic acid. 

12. The capsule of any one of the preceding claims wherein the fill material is liquid. 

13. A capsule of any one of the preceding claims for use as a medicament. 

14. A method of making the capsule as defined in claim 1 comprising 

(a) mixing components (a), (b), (c) as defined in claim 1; and 

(b) encapsulating the mixture in a softgel capsule. 

15. The method of claim 14 wherein step (a) is conducted at a temperature of from 50 octo 

70 °C. 

16. The use of 

(a) a salt of an acidic pharmaceutically active agent; 

(b) hydrochloric acid, hydrobromic acid, hydroiodic acid, sulfuric acid, fumaric acid, 

maleic acid, citric acid, malic acid, acetic acid, proprionic acid, pyruvic acid, butanoic acid 

or lactic acid in an amount of from 0.2 to 1.0 mole equivalents per mole of the 

pharmaceutically active agent; and 

(c) polyethylene glycol; 

in the manufacture of a softgel capsule medicament for administration of the 

pharmaceutically active agent to a patient in need thereof. 

17. A softgel capsule obtainable by a method which comprises 

(I) producing a fill material by mixing 

(a) a salt of an acidic pharmaceutically active agent; 

(b) hydrochloric acid, hydrobromic acid, hydroiodic acid, sulfuric acid, fumaric acid, 

maleic acid, citric acid, malic acid, acetic acid, proprionic acid, pyruvic acid, 
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butanoic acid or lactic acid in an amount of from 0.2 to 1.0 mole equivalents per 

mole of the pharmaceutically active agent; 

(c) polyethylene glycol; and 

(II) encapsulating the mixture in a softgel capsule. 

18. The softgel capsule of claim 17 obtainable by a method in which step (I) is 

conducted at a temperature of from sooc to 70°C. 
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3rd AUXILIARY REQUEST 

CLAIMS 

1. A softgel capsule comprising a fill material wherein the fill material comprises 

(a) naproxen sodium; 

(b) a deionizing agent in an amount to cause partial deionization of the salt of from 

0.2 to 1.0 mole equivalents per mole of the naproxen sodium; 

(c) polyethylene glycol; and optionally 

(d) water. 

2. The capsule of claim 1 wherein the deionizing is selected from hydrochloric 

acid, hydrobromic acid, hydroiodic acid, sulfuric acid, fumaric acid, maleic acid, tartaric acid, 

methane-, ethane-, and benzene sulfonates, citric acid, malic acid, acetic acid, proprionic acid, 

pyruvic acid, butanoic acid, and lactic acid. 

3. The capsule of claim 2 wherein the deionizing agent is hydrochloric acid, citric acid or 

lactic acid. 

4. The capsule of claim 3 wherein the deionizing agent is lactic acid 

5. The capsule of any one of the preceding claims wherein polyethylene glycol is present in 

an amount from 1 0% to 80% by weight. 

6. The capsule of any one of the preceding claims wherein the polyethylene glycol is one or 

more polyethylene glycols with a molecular weight between 300 and 1500. 

7. The capsule of any one of the preceding claims wherein water is present in an amount 

from 1% to 18% by weight. 

8. The capsule of any one of the preceding claims further comprising one or more 

excipients selected from the group consisting of plasticizers, crystallization inhibitors, wetting 

agents, bulk filling agents, solubilizers, bioavailability enhancers, solvents, dyes, preservatives, 

solvents, surfactants, and combinations thereof. 
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9. The capsule of claim 8 wherein the solubilizer is selected from the group consisting of 

glycerin, polyvinylpyrrolidone, propylene glycol and combinations thereof. 

10. The capsule of claim 9 wherein the solubilizer is present in amount from 1% to 10% by 

weight. 

11. The capsule of any one of the preceding claims wherein the fill material is liquid. 

12. A capsule of any one of the preceding claims for use as a medicament. 

13. A method of making the capsule of any of the preceding claims comprising 

(a) mixing naproxen sodium, the polyethylene glycol and the deionizing agent and 

optionally water; and 

(b) encapsulating the mixture in a softgel capsule. 

14. The method of claim 13, wherein step (a) is conducted at a temperature of from sooc to 

70°C. 

15. The use of 

(a) naproxen sodium; 

(b) a deionizing agent in an amount to cause partial deionization of the naproxen 

sodium from 0.2 to 1.0 mole equivalents per mole of the pharmaceutically active 

agent(s); 

(c) polyethylene glycol: and optionally 

(d) water 

in the manufacture of a medicament in the form of a capsule for administration of the 

naproxen sodium to a patient in need thereof. 

16. A softgel capsule obtainable by a method which comprises 

(I) producing a fill material by mixing 

(a) naproxen sodium; 

(b) a deionizing agent in an amount to cause partial deionization of the 

naproxen sodium from 0.2 to 1.0 mole equivalents per mole of the pharmaceutically 

active agent(s); 
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(c) polyethylene glycol: and optionally 

(d) water; and 

(II) encapsulating the mixture in a softgel capsule. 

17. The softgel capsule of claim 16 obtainable by a method in which step (I) is conducted at 

a temperature of from sooc to 70°C. 
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4th AUXILIARY REQUEST 

CLAIMS 

1. A softgel capsule comprising a fill material wherein the fill material comprises 

(a) naproxen sodium; 

(b) hydrochloric acid, hydrobromic acid, hydroiodic acid, sulfuric acid, fumaric acid, 

maleic acid, tartaric acid, citric acid, malic acid, acetic acid, proprionic acid, pyruvic acid, 

butanoic acid or lactic acid in an amount of from 0.2 to 1.0 mole equivalents per mole of the 

naproxen sodium; 

(c) polyethylene glycol. 

2. The capsule of claim 1 wherein (b) is hydrochloric acid, citric acid or lactic acid. 

3. The capsule of claim 2 wherein (b) is lactic acid. 

4. The capsule of any one of the preceding claims wherein polyethylene glycol is present in 

an amount from 10% to 80% by weight. 

5. The capsule of any one of the preceding claims wherein the polyethylene glycol is one or 

more polyethylene glycols with a molecular weight between 300 and 1500. 

6. The capsule of any one of the preceding claims wherein water is present in an amount 

from 1% to 18% by weight. 

7. The capsule of any one of the preceding claims further compnsmg one or more 

excipients selected from the group consisting of plasticizers, crystallization inhibitors, wetting 

agents, bulk filling agents, solubilizers, bioavailability enhancers, solvents, dyes, preservatives, 

solvents, surfactants, and combinations thereof. 

8. The capsule of claim 7 wherein the solubilizer is selected from the group consisting of 

glycerin, polyvinylpyrrolidone, propylene glycol and combinations thereof. 

9. The capsule of claim 8 wherein the solubilizer is present in amount from 1% to 10% by 

weight. 
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10. The capsule of any one of the preceding claims wherein the fill material is liquid. 

11. A capsule of any of the preceding claims for use as a medicament. 

12. A method of making the capsule of claim 1 comprising 

(a) mixing components (a), (b) and (c) as defined in claim 1; and 

(b) encapsulating the mixture in a softgel capsule. 

13. The method of claim 12, wherein step (a) is conducted at a temperature of from 50°C to 

70°C 

14. The use of 

(a) naproxen sodium; 

(b) hydrochloric acid, hydrobromic acid, hydroiodic acid, sulfuric acid, fumaric acid, 

maleic acid, tartaric acid, citric acid, malic acid, acetic acid, proprionic acid, pyruvic acid, 

butanoic acid or lactic acid in an amount of from 0.2 to 1.0 mole equivalents per mole of the 

naproxen sodium; and 

(c) polyethylene glycol; 

in the manufacture of a medicament in the form of a capsule for administration of the naproxen 

sodium to a patient in need thereof. 

15. A softgel capsule obtainable by a method which comprises 

(I) producing a fill material by mixing 

(a) naproxen sodium; 

(b) hydrochloric acid, hydrobromic acid, hydroiodic acid, sulfuric acid, fumaric 

acid, maleic acid, tartaric acid, citric acid, malic acid, acetic acid, proprionic acid, pyruvic acid, 

butanoic acid or lactic acid in an amount of from 0.2 to 1.0 mole equivalents per mole of the 

naproxen sodium; and 

(c) polyethylene glycol; and 

(II) encapsulating the mixture in a softgel capsule. 

16. The softgel capsule of claim 15 obtainable by a method in which step (I) is conducted at 

a temperature of from 50°C to 70°C. 
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5th AUXILIARY REQUEST 

CLAIMS 

1. A softgel capsule comprising a fill material wherein the fill material comprises 

(a) naproxen sodium; 

(b) hydrochloric acid, citric acid or lactic acid in an amount of from 0.2 to 1.0 mole 

equivalents per mole of the naproxen sodium; 

(c) polyethylene glycol. 

2. The capsule of claim 1 wherein (b) is lactic acid. 

3. The capsule of any one of the preceding claims wherein polyethylene glycol is present in 

an amount from 1 0% to 80% by weight. 

4. The capsule of any one of the preceding claims wherein the polyethylene glycol is one or 

more polyethylene glycols with a molecular weight between 300 and 1500. 

5. The capsule of any one of the preceding claims wherein water is present in an amount 

from 1% to 18% by weight. 

6. The capsule of any one of the preceding claims 1 further comprising one or more 

excipients selected from the group consisting of plasticizers, crystallization inhibitors, wetting 

agents, bulk filling agents, solubilizers, bioavailability enhancers, solvents, dyes, preservatives, 

solvents, surfactants, and combinations thereof. 

7. The capsule of claim 6 wherein the solubilizer is selected from the group consisting of 

glycerin, polyvinylpyrrolidone, propylene glycol and combinations thereof. 

8. The capsule of claim 7 wherein the solubilizer is present in amount from 1% to 10% by 

weight. 

9. The capsule of any one of the preceding claims wherein the fill material is liquid. 

10. A capsule of any one of the preceding claims for use as a medicament. 
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11. A method of making the capsule of any one of the preceding claims comprising 

(a) mixing naproxen sodium, the polyethylene glycol and the hydrochloric acid, citric 

acid or lactic acid; and 

(b) encapsulating the mixture in a softgel capsule. 

12. The method of claim 11, wherein step (a) is conducted at a temperature of from sooc to 

70°C 

13. The use of 

(a) naproxen sodium; 

(b) hydrochloric acid, citric acid or lactic acid in an amount of from 0.2 to 1.0 mole 

equivalents per mole of the naproxen sodium; and 

(c) polyethylene glycol; 

in the manufacture of a medicament in the form of a capsule for administration of the naproxen 

sodium to a patient in need thereof. 

14. A softgel capsule obtainable by a method which comprises 

(I) producing a fill material by mixing 

(a) naproxen sodium; 

(b) hydrochloric acid, citric acid or lactic acid in an amount of from 0.2 to 1.0 

mole equivalents per mole of the naproxen sodium; and 

(c) polyethylene glycol; and 

(Ill) encapsulating the mixture in a softgel capsule. 

15. The softgel capsule of claim 14 obtainable by a method in which step (I) is conducted at 

a temperature of from sooc to 70°C. 



 
Petitioner - Catalent Pharma Solutions 

Ex. 1007a, Pg. 463 of 801

6th AUXILIARY REQUEST 

CLAIMS 

1. A softgel capsule comprising a fill material wherein the fill material comprises 

(a) naproxen sodium; 

(b) lactic acid in an amount of from 0.2 to 1.0 mole equivalents per mole of the 

naproxen sodium; 

(c) polyethylene glycol. 

2. The capsule of claim 1 wherein polyethylene glycol is present in an amount from 10% to 

80% by weight. 

3. The capsule of claim 1 wherein the polyethylene glycol is one or more polyethylene 

glycols with a molecular weight between 300 and 1500. 

4. The capsule of claim 1 wherein water is present in an amount from 1% to 18% by weight. 

5. The capsule of claim 1 further comprising one or more excipients selected from the group 

consisting of plasticizers, crystallization inhibitors, wetting agents, bulk filling agents, solubilizers, 

bioavailability enhancers, solvents, dyes, preservatives, solvents, surfactants, and combinations 

thereof. 

6. The capsule of claim 5 wherein the solubilizer is selected from the group consisting of 

glycerin, polyvinylpyrrolidone, propylene glycol and combinations thereof. 

7. The capsule of claim 6 wherein the solubilizer is present in amount from 1% to 10% by 

weight. 

8. The capsule of any one of the preceding claims wherein the fill material is liquid. 

9. A capsule of any one of the preceding claims for use as a medicament. 

10. A method of making the capsule of any one of the preceding claims comprising 
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(a) mixing naproxen sodium, the polyethylene glycol and the lactic acid and 

optionally water; and 

(b) encapsulating the mixture in a softgel capsule. 

11. The method of claim 10, wherein step (a) is conducted at a temperature of from sooc to 

70°C. 

12. The use of 

(a) naproxen sodium; 

(b) lactic acid in an amount to cause partial deionization of the naproxen sodium from 

0.2 to 1.0 mole equivalents per mole of the pharmaceutically active agent(s); 

(c) polyethylene glycol: and optionally 

(d) water 

in the manufacture of a medicament in the form of a capsule for administration of the naproxen 

sodium to a patient in need thereof. 

13. A softgel capsule obtainable by a method which comprises 

(I) producing a fill material by mixing 

(a) naproxen sodium; 

(b) lactic acid in an amount to cause partial deionization of the naproxen 

sodium from 0.2 to 1.0 mole equivalents per mole of the pharmaceutically active agent(s); 

(c) polyethylene glycol: and optionally 

(d) water; and 

(II) encapsulating the mixture in a softgel capsule. 

14. The softgel capsule of claim 13 obtainable by a method in which step (I) is conducted at 

a temperature of from sooc to 70°C. 
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7th AUXILIARY REQUEST 

CLAIMS 

1. A method of making a softgel capsule comprising 

(a) making a fill mixture by mixing (i) naproxen sodium, (ii) polyethylene glycol, (iii) a 

deionizing agent which is a hydrogen ion species in an amount to cause partial deionization of 

the salt, and (iv) optionally water; and 

(b) encapsulating the mixture in a softgel capsule; 

wherein (iii) is used in an amount to cause partial deionization of the naproxen sodium of from 

0.2 to 1.0 mole equivalents per mole of naproxen sodium. 

2. A method of claim 1, wherein step (a) is conducted at a temperature of from 50°C to 

70°C. 

3. The method of claim 1 or claim 2, wherein the deionizing agent is selected from 

hydrochloric acid, hydrobromic acid, hydroiodic acid, sulfuric acid, fumaric acid, maleic acid, 

tartaric acid, methane sulfonate, ethane sulfonate, benzene sulfonate, citric acid, malic acid, 

acetic acid, proprionic acid, pyruvic acid, butanoic acid, or lactic acid, 

4. The method of any one of the preceding claims, wherein (iii) is hydrochloric acid, citric 

acid or lactic acid. 

5. The method of claim 4, wherein (iii) is lactic acid. 

6. The method of any one of the preceding claims, wherein polyethylene glycol is present in 

an amount of from 10% to 80% by weight. 

7. The method of any one of the preceding claims wherein the polyethylene glycol is one or 

more polyethylene glycols with a molecular weight between 300 and 1500. 

8. The method of any one of the preceding claims, wherein water is present in an amount of 

from 1% to 18% by weight. 
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9. The method of any one of the preceding claims, wherein one or more excipients selected 

from the group consisting of plasticizers, crystallization inhibitors, wetting agents, bulk filling 

agents, solubilizers, bioavailability enhancers, solvents, dyes, preservatives, solvents, 

surfactants, and combinations thereof is added. 

10. The method of claim 9, wherein the solubilizer is selected from the group consisting of 

glycerin, polyvinylpyrrolidone, propylene glycol and combinations thereof. 

11. The method of claim 10, wherein the solubilizer is used in amount from 1% to 10% by 

weight. 

12. A method according to any one of the preceding claims wherein the fill mixture produced 

in step (a) is liquid. 
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sth AUXILIARY REQUEST 

CLAIMS 

1. A method of making a softgel capsule comprising 

(a) making a fill mixture by mixing (i) naproxen sodium, (ii) polyethylene glycol, (iii) 

hydrochloric acid, citric acid or lactic acid; and 

(b) encapsulating the mixture in a softgel capsule; 

wherein (iii) is used in an amount of from 0.2 to 1.0 mole equivalents per mole of naproxen 

sodium. 

2. A method of claim 1, wherein step (a) is conducted at a temperature of from 50°C to 

70°C. 

3. The method claim 1 or claim 2, wherein (iii) is lactic acid. 

4. The method of any one of the preceding claims, wherein polyethylene glycol is present in 

an amount of from 1 0% to 80% by weight. 

5. The method of any one of the preceding claims wherein the polyethylene glycol is one or 

more polyethylene glycols with a molecular weight between 300 and 1500. 

6. The method of any one of the preceding claims, wherein water is present in an amount of 

from 1% to 18% by weight. 

7. The method of any one of the preceding claims, wherein one or more excipients selected 

from the group consisting of plasticizers, crystallization inhibitors, wetting agents, bulk filling 

agents, solubilizers, bioavailability enhancers, solvents, dyes, preservatives, solvents, 

surfactants, and combinations thereof is added. 

8. The method of claim 7, wherein the solubilizer is selected from the group consisting of 

glycerin, polyvinylpyrrolidone, propylene glycol and combinations thereof. 
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9. The method of claim 8, wherein the solubilizer is used in amount from 1% to 10% by 

weight. 

10. A method according to any one of the preceding claims wherein the fill mixture produced 

in step (a) is liquid. 
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Eurapillldlu 
Patenbmt 

Europnn 
Patent Offlc:e 

Office eun>pUn 
des brevets 

European patent application No.I 06737018.9 

I. Findings 

. -~; App~al··for~ . . 
lmmediat~·at~entlon~· 

1. 0 Appeal in which more than one party is involved (opposition procedure, except when all 
oppositions have been withdrawn). Refer the case to the Board of Appeal without delay using EPO 
Form 2703. 

2. [l'Appeal in which only one party is involved (examination procedure and opposition procedure if all 
oppositions have been withdrawn). 

2.1 

2.2 

Requirements of Article 1 08 EPC 

The notice of appeal has been filed within the time limit. yes XJ no 0 
The appeal fee has been paid within the time limit. yes ~ no 0 
The statement of grounds has been filed within the time limit. yes i2J no 0 

If one of the answers set out above is "no", refer the case to the Board of Appeal without delay 
using EPO Form 2703. The Board of Appeal decides on the admissibility of the appeal. 

Special cases which have to be referred to the Board of Appeal without delay using EPO Form 
2703 

0 Request for re-establishment of rights into the appeal period (Art. 122 EPC) 
0 Withdrawal of the appeal 
0 Expiry of the three-month time limit for Interlocutory revision (Art. 1 09(2) EPC) 
0 Request for correction of the appeal (R. 139 EPC) 

27-03-2012 Hodzic, Iris 

Date Formalities Officer Director/SCAPE (for information) 

II. Appeal against the decision of the Formalities Officer 

0 The appeal is allowable and well-founded. The decision under appeal is rectified (Art. 1 09(1) EPC). 
EPO Form 271 0 is to be dispatched. 
0 No request for reimbursement of the appeal fee has been filed. 
0 A request for reimbursement of the appeal fee has been filed. 

0 Reimbursement of the appeal fee is ordered (R. 103 EPC). 
0 The request for reimbursement of the appeal fee cannot be allowed. Refer the case to the 

Board of Appeal without delay using Form 2703 (R. 103(2) EPC). 
0 The decision under appeal is not rectified. Refer the case to the Board of Appeal without delay 

using EPO Form 2703 (Art. 1 09(2) EPC). 

Date Formalities Officer SCAPE (for information) 

Ill. Appeal against the decision of the Examining/Opposition Division 

liZJ To the Examining Division 0 To the Opposition Division 

27-03-2012 Hodzic, Iris 

Date Formalities Officer 

SS51521 
EPO Form 2701 01.09 



 
Petitioner - Catalent Pharma Solutions 

Ex. 1007a, Pg. 470 of 801

To the Formalities Officer 

D The appeal is allowable and well-founded. The decision under appeal is rectified (Art. 109{1) EPC). 
EPO Form 2710 is to be dispatched. 
0 No request for reimbursement of the appeal fee has been filed. 
0 A request for reimbursement of the appeal fee has been filed. 

D Reimbursement of the appeal fee is ordered (R. 103 EPC). 
D The request for reimbursement of the appeal fee cannot be allowed. Refer the case to the 

>-.£ Board of Appeal without delay using EPO Form 2703 (R. 103(2) EPC). 
~~.~;e decision under appeal is not rectified. Refer the case to the Board of Appeal without delay 

using EPO Form 2703 (Art. 1 09{2) EPC). 

G6 ... 3 ... /ll 0 Opposition Division 
Date 

••••••••••••••••••i.~••••••••u•• Prima~~ Legal Member Chairman 

EPO Form 2701 01.09 2 
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EPA I EPO I OEB 
D-80298 Munchen 
Tel. +49 89 I 2399-0 

Fax +49 89 I 2399 - 4465 

Europaisches 
Patentamt 

Beschwerdekammern 

11111111111111111111111111111111111111111111111111 
Qowhurst, Olarlotte Waveney 
Potter Oarkson LLP 
Park View House 
58 The Fbpewalk 
Nottingham 
NG15DD 
FDYAUMEUNI 

European 
Patent Office 

Boards of Appeal 

Office europeen 
des brevets 

Chambres de recours 

Datum/Date 

18.04.12 

Zeichen/ R9ference/ R§ference Anmeldung Nr./Application No./Demanden°//Patent NrJPatent No./Brevet no 

PABCA/ P38814EP APPR 06737018.9 I 1863458 
Anmelder/ Applicant/Demandeur/ /Patentinhaber/Proprietor/lit ulaire 

Banner Pharmacaps Inc. 

File number: T0826/12-3.3.02 

Commencement of Proceedingsbeforethe Board of Appeal 

The letter dated 27.01.12 filed by the applicant 
against the decision of the European Patent Office of 29.11.11 
has been referred to Board of Appeal 3.3.02. 

The reference number is mentioned above. 

Any further communications should be addressed to Directorate-General 3 of the European 
Patent Office and should quote this reference number. 

The Pegistrar G Magouliotis 

Tel.: 089 I 2399- 3321 

Annex: letter dated 

Registered letter 

EfDForm 3204 01/11 
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Europaisches 
Patentamt 

European 
Patent Office 

Office europeen 
des brevets 

Beschwerdekammern 
Boards of Appeal 
Chambres de recours 

Appeal number: T0826/ 12-3.3.02 

Order 

1. In accordance with the business distribution g::heme of the Technical 
Boards of Appeal, the following shall heartheaboveappeal: 

Olairman: U.Oswald 

technically qualified member: D. Boulais 

legally qualified member: RO"amer 

In the case of an extended Board: 

technically qualified member: 

legally qualified member: 

2. The rapporteur shall be: D. Boulais 

3. The additional rapporteur shall be: 

4. B:lck to the F€gistry for further action. 

Munich, 10.07.12 

Olairman U. Oswald 

EPO Form 3303.13 01/11 

European Patent Office 

80298 MUNICH 
GERMANY 

Tel. +49 (0)89 2399-0 
Fax +49 (0)89 2399-4465 
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European Patent Office 
Erhardtstrar1e 27 
D-80298 Munchen 
GERMANY 

Dear Sirs 

CHANGE OF ADDRESS FOR POTTER CLARKSON LLP 
Our Ref: GEN/RSB 

~POTTER 
'i.,CLARKSON 

27 September 2012 

Please note that, as of 1 October 2012, this firm (Association No 414) will be located at: 

The Belgrave Centre 
Talbot Street 
Nottingham 
NG1 5GG 
United Kingdom 

Please update your records. 

YoL:hfully 

Richard Bassett 
Managing Partner 
For and on behalf of Potter Clarkson LLP 

Potter Clarkson LLP is a limited liability partnership, registered in England (No. OC315197) and regulated by IPReg. 
Registered Office as shown. The members, a list of whose names is available for inspection at the registered office, 
are UK-registered patent andfor trade mark attorneys and are subject to IPReg's code of conduct (at www.ipreg.org.uk). 
All instructions are accepted subject to our current terms of engagement. 

NOTIINCiHAM • MUNICH 

Park View House 
58 The Ropewalk 
Nottingham NG1 sOD 

United Kingdom 

hs 

T: +44 (o) 115 955 2211 
F: +44 (o) 115 955 2201 
E: info@potterclarkson.com 
W: www.potterclarkson.com 
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Europaisches 
Patentamt 

European 
Patent Office 

Office europeen 
des brevets 

Beschwerdekammern 
Boards of Appeal 
Chambres de recours 

Appeal number: T0826/12-3.3.07 

Order 

1. In accordance with the business distribution scheme of the Technical 
Boards of Appeal, the following shall hear the above appeal: 

Chairman: J. Riolo 

technically qualified member: D. Boulais 

legally qualified member: W. Ungler 

In the case of an extended Board: 

technically qualified member: 

legally qualified member: 

2. The rapporteur shall be: D. Boulais 

3. The additional rapporteur shall be: 

4. Back to the Registry for further action. 

Munich, 16.04.13 

Chairman J. Riolo 

EPO Form 3303.13 01/11 

European Patent Office 

80298 MUNICH 
GERMANY 

Tel. +49 (0)89 2399-0 
Fax +49 (0)89 2399-4465 



 
Petitioner - Catalent Pharma Solutions 

Ex. 1007a, Pg. 475 of 801

Europaisches 
Patentamt 

European 
Patent Office 

Office europeen 
des brevets 

Beschwerdekammern 
Boards of Appeal 
Chambres de recours 

11111111111111111111111111111111111111111111111111 
Crowhurst, Charlotte Waveney 
Potter Clarkson LLP 
The Belgrave Centre 
Talbot Street 
Nottingham NG1 5GG 
ROYAUME UNI 

European Patent Office 
80298 MUNICH 
GERMANY 
Tel. +49 (0)89 2399-0 
Fax +49 (0)89 2399-4465 

Datum/Date 

19.04.13 

Zeichen/Reference/Reference Anmeldung Nr./Application No./Demande n°//Patent Nr./Patent No./Brevet no 

PABCA/P38814EP APPR01 06737018.9 I 1863458 
Anmelder/Applicant/Demandeur//Patentinhaber/Proprietor/Titulaire 

Banner Pharmacaps Inc. 

Appeal number: T0826/12-3.3.07 

Change of responsibility of a Board of Appeal 

Article 1 (2) Business Distribution Scheme for the Technical Boards of Appeal 

According to the amended business distribution scheme for the Technical Boards of 
Appeal for the year 2013, this case has been transferred to Board 3307 as 
from 02.01.13. 

The new reference number is: T0826/12-3.3.07 

Please quote the new reference number cited above in any further communications. 

The Registrar I. Aperribay 

Tel.: 089 I 2399- 3371 

EPO Form 3057 01/11 
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t-'oner uarKson LLI-' -> 

Claudia Weber & Eric Bihl (CDR) 
European Patent Office 
80298 MUNICH 
GERMANY 

Dear Claudia & Eric 

REGISTERED ASSOCIATION NO. 414 

Sent by Fax 

1-'age 1/ 1 

~POTTER 
~11CLARI<SON 

31 July 2013 

I understand from Richard Garvey that you are the correct people to contact concerning the 
transfer of all cases for Potter Clarkson LLP to our Reuistered Association. Potter Clarkson 
LLP IS Registered Association No. 414. I would be grateful if you could transfer all our cases 
to our Registered Association, so that we may then proceed in setting up an EPO Mailbox for 
receiving official notifications. 

Please let me know if you require any further information from me. I look forward to receiving 
confirmation that the transfer has been made. 

G D Probert PhD 
For and on behalf of Potter Clarkson LLP 

;..olter(lutcson UP~ a fim1ted l~fnb~ p.utnenhlp. raghurtd it1 En~nd (No. OC]1Sl9JI and reg\l!at.td bp !Pifec • 
.:eglsteted ollie~ H 'ihtWtl, rh~ rTIM1ben,:!: h~ cf~~<~ names~~ Mdll:lle for 1"pCr::t1cn .UO':~ rlgJUer!d otft~. 

l:c UK·t<!gilttreod petl!nt and/or trade mark llttcr!'l~)'l a11d trC'1UbJ«t" IPRtg't ccd! ofcor"drcl {al wwwipreg.crg.ui). 
\lllflilrij~;tigns; areo.capttd ~uhjcd toOIJr tl.lfletltl!!'rns ol '!n~g.:muc. 
~JOTTINOIAM •MUriiCH 

Potter Clarkson ll.P 
rhe Belgra•e Centre 
Talbot Street 
Nottingham NCt sGG 

Duration: 31.07.2013 16:37:05- 31.07.2013 16:3721. This page 1 of 1 was completed at 31.07.2013 16:37:21 
Received at the EPO on Jul 31, 2013 16:37:21. Page 1 of 1 

seb 

T:+44 (o)ttS 955 2211 

F:+44 (0)115 955 not 
E:info@potterclarks<Jn.com 
W:vAvw.potterdarkson.com 
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Claudia Weber & Eric Bihl (CDR) 
European Patent Office 
80298 MUNICH 
GERMANY 

Dear Claudia & Eric 

REGISTERED ASSOCIATION NO. 414 

Sent by Fax 

EPO- Munich 
75 

~POTTER 
~~CLARKSON 

0 2. Aug. 2013 
0 

N 
_,)1-l\~ ~~\ . 

cot~~t~P~ 

31 July 2013 

I understand from Richard Garvey that you are the correct people to contact concerning the 
transfer of all cases for Potter Clarkson LLP to our Registered Association. Potter Clarkson 
LLP is Registered Association No. 414. I would be grateful if you could transfer all our cases 
to our Registered Association, so that we may then proceed in setting up an EPO Mailbox for 
receiving official notifications. 

Please let me know if you require any further information from me. I look forward to receiving 
confirmation that the transfer has been made. 

D Probert PhD 
For and on behalf of Potter Clarkson LLP 

Potter Clarkson LLP is a limited liability partnership, registered in England (No. OC315197) and regulated by IPReg. 
Registered Office as shown. The members, a list of whose names is available for inspection at the registered office, 
are UK-registered patent and/or trade mark attorneys and are subject to IPReg's code of conduct {at www.ipreg.org.uk). 
All instructions are accepted subject to our current terms of engagement. 
NOTTINGHAM •MUNICH 

Potter Clarkson LLP 
The Belgrave Centre 
Talbot Street 
Nottingham NG1 5GG 

seb 

T:+44 (0)115 955 2211 
F:+44 (0)115 955 22o1 
E:info@potterclarkson.com 
W:www.potterclarkson.com 
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Europiisches 
Patentamt 

European 
Patent Office 

Offic:e el.lropl!en 
des brevets 

European Patent Office 
80298 MUNICH 
GERMANY 
Tel. +49 (0)89 2399- 0 
Fax +49 (0)89 2399 - 4465 

1111111111111111111111111111111111111111111111111111111 
For any questions about 
this communication: 

Potter Clarkson LLP 
The Belgrave Centre 
Talbot Street 
Nottingham 

Tel.:+31 (0)70 340 45 00 

NG1 5GG 
ROYAUME UNI 

Reference 

PABCAIP38814EP 

Applicant/Proprietor 

Banner Pharmacaps Inc. 

I Date 
08.08.13 

I 
Application No./Patent No. 

06737018.9- 1464 I 1863458 

Communication of amended entries concerning the representative (R. 143(1)(h) EPC) 

As requested, for the above-mentioned European patent application I European patent the 
entries concerning the representative have been amended as follows: 

Potter Clarkson LLP 
The Belgrave Centre 
Talbot Street 
Nottingham 
NG1 5GG 
GB 

The amendment will be recorded in the Register of European Patents. 

EPO Form 2548 12.07 (05/08/13) 

Client Data Registration 
Tel.: +49 (0)89 2399 2780 

EB21171 
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Europaisches 
Patentamt 

European 
Patent Office 

Office europeen 
des brevets 

Appeal number: 

Order 

Beschwerdekammern 
Boards of Appeal 
Chambres de recours 

T0826/12-3.3.07 

Oral proceedings are to be held 

on 16.09.14 

at 09:00 hours 

Room N° 0132 

Munich 15.11.13 

Chairman J. Riolo 

EPO Form 3010 01/11 

European Patent Office 

80298 MUNICH 
GERMANY 

Tel. +49 (0)89 2399-0 
Fax +49 (0)89 2399-4465 
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Europaisches 
Patentamt 

European 
Patent Office 

Office europeen 
des brevets 

Beschwerdekammern 
Boards of Appeal 
Chambres de recours 

11111111111111111111111111111111111111111111111111 
Potter Clarkson LLP 
The Belgrave Centre 
Talbot Street 
Nottingham 
NG1 5GG 
ROYAUME UNI 

European Patent Office 
80298 MUNICH 
GERMANY 
Tel. +49 (0)89 2399-0 
Fax +49 (0)89 2399-4465 

Date 

20.11.13 

Zeichen/Reference/Reference Anmeldung Nr./Application No./Demande n°//Patent Nr./Patent No./Brevet no 

PABCA/P38814EP APPR01 06737018.9 I 1863458 
Anmelder/Applicant/Demandeur//Patentinhaber/Proprietor/Titulaire 

Banner Pharmacaps Inc. 

Appeal number: T0826/12-3.3.07 

Summons to oral proceedings pursuant to Rule 115(1) EPC 

You are hereby summoned to the oral proceedings concerning the above appeal. 

The proceedings are scheduled to take place 

on 16.09.14 at 9:00 hrs in Room 0132 

Bob-van-Benthem-Piatz 1, 80469 Munich (DE) 

The proceedings will be public. 

Room 115 is available as a waiting-room. 

You are requested to attend outside the appointed room 10 minutes before the hearing. 

Registered letter with advice of delivery 

EPO Form 3011.1 01/11 1/2 
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Europaisches 
Patentamt 

European 
Patent Office 

Office europeen 
des brevets 

Appeal number: 

Beschwerdekammern 
Boards of Appeal 
Chambres de recours 

T0826/12-3.3.07 

You are reminded that 

European Patent Office 

80298 MUNICH 
GERMANY 

Tel. +49 (0)89 2399-0 
Fax +49 (0)89 2399-4465 

- if a party who has been duly summoned to oral proceedings does not appear, 
the proceedings may continue without that party (Rule 115(2) EPC). 

- oral proceedings will only be postponed at the request of a party for serious 
reasons (see Notice in Special edition No. 3 OJ EPO 2007, 115). 

- as regards filing authorisations for representatives or company employees, see 
Decision of the President of the EPO dated 12.7.2007 on the filing of 
authorisations in Special edition No. 3 OJ EPO 2007, 128. 

- concerning the language of the proceedings, attention is drawn to Rule 4 EPC. 
Notice given pursuant to Rule 4(1) EPC before the first instance is not valid in 
proceedings before the Boards of Appeal. 

Composition of the Board 

Chairman: J. Riolo 

Member: D. Boulais 
...................................................................................................................................................................................................... 

Member: W. Ungler 
...................................................................................................................................................................................................... 

For all urgent communications in connection with the oral proceedings please 
use only fax No. + 49 (0) 89 2399 3014. 

If you are planning not to attend the oral proceedings or if you are aware of any matter that 
could have a bearing on the appointment of interpreters, you are requested to inform the 
Board of this, preferably in writing, at the earliest possible opportunity. 

The Registrar S. Fabiani 

Tel.: 089 I 2399 - 3371 

Annex(es): [{] 

D 
D 

Confirmation of receipt Form 2936 

Communication pursuant to Article 15(1) of the Rules of Procedure of 
the Boards of Appeal 

Registered letter with advice of delivery 

EPO Form 3011.1 01/11 212 
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ISendungsnunimer I No de l'envoi /Item number I 

.• 
•, 

' 

\ 

... ..---· .. 

RG 46 ;51 oS4 40E. 

Art der Send~ng /Nature de I' envoi I Type 

0 Brief I Lettre I Letter- Einschreiben I Recommande I Registered 

D Paket I Colis I Parcel (nur Vertragskunden) 

00131-.o1~.9. To8z~/1z.l.l.r.>J 
· (Potter Clarksor1TLJ51 

I The Belgrave Centre I 

Bitte diesen 

Aufkleber auf 

der Vorderseite 

der Sendung 

anbringen. 

Empfanger dl Talbot Street ;-lre-ss_e_e ---, 

I Nottingham / 
...__,......, ___,~ NG 1 5GG 1'------' 

ic 1 ROYAUME UNI 1!-------------.---
-:; ,g O.g,,Sehduh(rwurae·oronungsgemals ausgeuerenr-' ' Dieser ROckschein kann vom E[11pfanger O<ler wenn .die Vorschriften des Bestimmungslandes dies 

vorsehen, vOn eineni Beauflragten bder Mitarbeifer des Postuntemehmens im Bestimmungsjand 16 .S ~ L'envoi mentionnirci-dessus a. ete dOment livre I 
:2. ~ ¥ The article mentioned above was dul delivered 1 ~.,., 

NC!l .... 
0 "D 0 
~ ~ ~ 
~ ~ u 

H~ ~l..t 
r~ f · Z?/t.(/{?:2 __________ "---·---~-,---------~---·-------------·· 

unlerschrieben werden. · · 

• Cet avis pourra etre sign! par le deslina~ire au, si les r!glemen~ du pays de destination le · 
prevoient, par une autre personne autorisee'au par !'agent du bureau de destination. 

-~· This receipt must be signed by the adressee or a person authorized to sign under the regulations of 
the oountriof destination_or if those regulations so provide, by the employee of the offire of 
destination. · 

~ ~ .s_ Daium und Unterschrift' I Date et sign<~ture' I date arid signature' 

.ll ~ g scorr f'\ ~ Name in GroBbuchstaben (oder andere eindeutige ldentifikation) 
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Europarsch"s 
P~terhmt 

European 
P~ted offi~e 

Cffice europhn 
des l:trevets 

Beschwerdekammern 
Boards of Appeal 
Chambres de recours 

11111111111111111111111111111111111111111111111111 
Potter Clarkson LLP 
The Belgrave Centre 
Talbot Street 
Nottingham 
NG15GG 
ROYAUME UNI 

European Patent Office 
80298 MUNICH 
GERMANY 

Tel. 4-49 (0)89 2399- o 
Fax +49 (0)89 2399-4465 

Boards of Appeal 

The Registry 

Name: S. Fabiani 

Tel.: 089/2399- 3371 

Date: 20.11.13 

Zeichen/Reference/Reference I Anmelclung Nr./Application No./Demande noi/Patent Nr./Patent No./Brevet n~ 

PABCA/P38814EP APPR I 06737018.9 I 1863458 
Anmelder/ApplicantiDemandeur/JPatentinhaber/ProprietoriTitulaire 

Banner Pharmacaps Inc. 
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SOLU'1'J:OJ18 OJ' an. oa ~n. alllla'n'rU'lm 
u DWOIC: AC;a)8 lJI L:tl'OIBII.l:j: 80L"VD"r8 1ollll 

aor.r II~IJI OU'811Ll118 C:OMTAJ:~ 8UCB BDL"D'HDJII 

Bl\CJOIO!!lfl) 07 '1'11 lHYBITIQB 

Zi•ltl pf Ul• Inv•atioa 

Tba present invention ~elates to aalutions aontaininq 

tharap..Utieally uaetu.l. aubatitu.te4 illkalnoia ac:i<la in cOll>bination 

with at least ona liPOPhilic solvent ~or •neapaulation in soft 

10 ~~latin capsules (softgel capsules). 

u.•ofiRtipn pf tb• Jeletea Art 

fiYdrOPllilic sottgele ere wall lmow tor the cral 

administration of pllarm<~..:eutical ag .. n~a. Typic:ally, aortg~l 

capsula& conaillt or an outer ahell. ~r gelatin containing " 

15 pl.llaticizor ana ..., inner tilling Of hydrpph.ilic liquid contalllinq 

a diaaolvad hydrophobic pha:=aasuticallagant. The plasticizer 

is Choaan ao tbat the solubility in tboltill liquid ie as low as 

poaaibla. It tba plasticizer is solub~a in the fill liquid, it 

c:an miqrzata out ot tha ahell ovQr tiu ihto thll! fil.l, leaving- tna 

lO ahell brittle and sUbject to :rupture. 

With raapec:t to piiG"IIIIlceutical aqents of relatively low 

solUbility and/or relatively high dosaqe. amount, softgel capsules 

c:an poeo probl_,. tor the pharmacaut.ic:al fon~ulator. For 

ax~ple, if a ;ivan pbar=ac:ou.tical ag~nt hila a ralat1valy low 

25 aolubility, 1t may need a ralativaly l~;e volume of solution in 

order to dolivar a pharmaceutically ac:c:~~opt&llle unit dose. While 

theoretically p<>aaiblo!o to a>~Cat>ouhto .,ucll • large volume Of 

solution in a softqel capsula, for e:nlliple, the practical 
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l~itation. on the si:o o~ capsuloa quitabla tor conventional 

o~l a4ainiot~otign to human patients could well p~oclude 

p~cautieal usa o:r tho rasulti119 e~tgel. 

s~ilarly, i~ a pharmaceutical ag~nt raquiroe a relatively 

5 high dose, a la~q• volume of ~aluticn ~y aqain be o nacosai~ 

fc~ delivery o:r tho require dO&aqa. so:rtgal encapsulation of 

a..,;h " larqe solution "<>lWila may ba impractical beeauaa the e:l.:e 

of the neadad softqal would likaly exceed the naxi~um limit tor 

convantional oral adminis~ation to h~ patianta. 

10 AD one ap~oach to handling the ~roblems ot encapsulating 

low aclubility o~ high dosa ph~acautiical aqenta, o.s. Patent 

No. s, 071,643 (Yo at. al.) disclo .. a the usa ot polyethylena 

glycol ba~ed eol~tiona for acidic, basic and ampbot.rio 

phiUlO&ceutic:alaqanta. 'l'heea polyatbYl'!na glycol baaed golutions 

1.5 contain aitllal:" '"'' hydroxide "peciaa or a hydl:oc;en i<m spnoiea 

th•t causes the appropriate pharmaceutical agan~ to parti~lly 

ionize, i.a., the pharmaceutical &98ft~ is present in both the 

tl:"ea for. and tha salt torm. The p~ial ionization deBc~iQ&d 

in YU nt al. rssulta in enhanced &oluhillity f~ the acidio, basic 

20 ar ~•pboteric pharmaceutical agent. ~is enhanced solubility, 

in turn, ~y per.it the preparation ot a solution at 

pnar.maceutioal agent that is highly c~ncantrated enouqn to be 

encapsule~.tad in a capsllla 11ccep~ably sized to~ oral 

adJoiniatration to human patiantu. "fhe *' ct al. patoont diaclases 

Z5 that anhancad solubility solutions •can be p~apared using 

polyethylene 9lycal and contemplatetl a~1VIIlents of polyethylene 
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glycol, suCh as polyethylene glycol e~era or v~ious ~lcohols 

and copol.Yll<I'C"" or polyethylano:: glycol. 

softgel encapsulation is sometim•a the pre:terre4 delivery 

uyst8D :tax- 01any pharmaceutical agents that a.re acblinistered 

5 orally to human patients. Generally, ~o be suitable tor aottgal 

encapsulation, a pharmaccautical fon.ulo;tion llhould loa in tha form 

ot a claax-, stable solution. 

discovered that tbe enhan~ed solubili~y solutions disclosed by 

tlle YU at .. 1. patent ara net aa e:tfeotiva with various 

10 substituted alkanoic acid pharm~ceutic~l agents. 

Therapeutioally useful ~- or 3-a~yl or 2- or 3-heteroa~l 

sUbstituted alkanoic ac1da function ~a anti-inflammatory lind 

analgesic ag-ents and may t>e ~1ate:t:j>c1 orally. '!hey are also 

essentially insoluble in water. An fCaiDPls of aucb a useful 

1..5 lllkanoic acid suitable fer use in t~e present invention is 

ketoprofen wnich is 2-(3-banzoylphenyl~ propionic acid. 

20 

Ketoprofen is an anti-intlammato~, analgesic agent that is 

principally indicated for the acute a~ long-term manaqemant of 

rheumatoid arthritis and ostaoarthrit~. Additionally it is a 

nonat~oidal compound and poorly water sol\lbla. Some 

gastrointestinal irritation is ordin~ily associated with oral 

dosage forma of ketoprofan. 'l:ha propert.ias of kAtoprofen rendax­

it a good candidate for formulation witp tba enhanced solubility 

solutions diaolosed in the ~u at al. patent. tn a num!oer of 

2s axpex-U...nts, the present inventors ~:~ppl~ed tne Yu et al. enhanced 

solubility solutions in formulations 9f ketoprofen tor softgel 

eneapsulation. 
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In one f~J:111ulation, polyethylen" qlycol. 400 and potaasiWI 

hyaroxi<la w~re used to ao1Ub1li:o the ~atoprofen, with the ~ole 

rotio of potassium hydroxide to kstopr~rcn belnq in the ronge of 

0.4 to l.. It was surprisingly f'*'""" that tbe :resultinq 

s tor:mulation w•u• not autt1=1ently Gtlt.llle !for aottgel ancapaulation 

dUB to thB U!\deaira~l8 fo~ation Of ke~oprotan asters. 

In an attl!lllpt to coli!Pletaly ionize lth• katoprot"n to pr"v""t 

tha formation of undesirable esters, tl\.e potasai.Ulll hydl:oxide to 

katoprofan mole ratio was adjusted to range from l.l to 1. With 

10 this second formul~tion, concerns ~os~ that tna katoprofan Galt 

thus formed andjor the high pH caused by tha excess potassium 

hy<lroxida used could affect the phya1CA~ stability of the "o:rtgel 

capaulA "'h"n the form~lation wa• enc,.pei>J.ated. Additionally, if 

an equillbrilllll amount of the ka.topx-ofen lfrea ac:l.d >:"emained in the 

lS aolqtion, it coQl<l fo~ katoprofan ast~rs that coUld drive the 

re~etion to form morA ltcrt:op:o:oten free ~<::id epcciee, which cclll.ol 

eventually result in " cnem1cally unat4ble formulation. 

'l'ba p>:osant: 1nvantora have <liscqvered that non-hya:.:oxvl 

containing uolventa may ba use<:! tq form pharmaceutically 

~C ae>captable sol .. tion• <>f 2~ or 3-aryl or J-fteteroaryl substituted 

alkanoic acids that are &table a~ suitable for aoftgel 

encapsulation. 
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BllKIW!Y 01!' T!fJ!J Il!J!!B'l:XOlf 

!tho! present: invention provid+s enhancad aolubility 

pbmrmacoutically acc~ptabla solutions ~f therapeutically Useful 

subatituted alkanoic acids, prefarabl~ 2- or J-aryl or 2- or 3• 

5 betarcaryl alkanoic acida, t~t: can b~ encapaulstad in ~oftgel 

capaules of a size suit:abl~ for suba~t: oral administration 

to human patients, having improved ¢n,.ical etability compared 

vit!l polyethylene glycol water miscil:>la formulationo of tho 

..,lkanoic acida. 

10 

15 

The tharl:lpeutically uaetlll active flgents, ia£.,., substituted 

alkanc1c acids, prererxed fer use in ~a present invention have 

general formulas I, Ia or Ib: 

a,.~oH 
)Q.J M 

ll, 

I la 

or pharmacnutieally acceptable &alta thereof, wherein 

R repraaanta a hydrogen atom or ~n alkyl group eontaining 

1 t.o 4 e~a:r:t>on atoms; 

R1 rsprssanta hydrogen, halogen, c1-e6 alkyl, phenylalkyl 

where the alkyl is c1-c~ alltyl, a benzoyl group of the 

fonula: 
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Whe.re R4 :represen~s hydrcq"", c:1 ~c~ alkyl, or an 

alkylthio group having ~ ~o ~ car~on a~oms; or 

R1 represent~ a group of the forMUla: 

where n is o, 1 or 2; 

R2 represents hydrogen, 

R3 rapre~ents hydrogen, 

R5 is c1-c6 alko~. 

aydro~ e>r 

c:1-c:6 alkJl 

c1-c:6 alke>~; 

or phanyl; and 

'tlla enhanced sol\lbiUty pha.rj!laceutically aceaptable 

solutions ot th"rapaut:t""lly useful alkanoic acid.!! c;:an l>e 

encapsUlate4 in saftgal eapsules of a size suitable for 

subaaquent o..,.l administration to h"~U~allj patients, which improve& 

tha physical stability or the ao~tqel ~psulau Q&Q4 to 

encap5ulats the pharmaceutical so~ut1ons compared with 

polyethylene glycol water miscible fo~lations of the alkanoic 

~o ac1(18. 

The present invention also provid11a enhanced solUbility 

~harmtu:auti.,ally acc .. ptabl,. solution• o:C alkanoic acie18 th<1t 

un~ectedly can be encapsulated in a +ottqal capsule ot a size 

s•aller than what ia required to encaps~lata the same dose of the 

25 acid in poly .. thylen@ glycol water aisc~le formulations. 

The enhanced solubility pharmaceutically acceptable 
I 

solutions of 2- or J-aryl or 3-hetero~l alkanoic acids provided 
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by tba pr•aent invention ~ay reruce or aliDina~o the 

qaatrointeetillal i=itaticm aaaochtedlwith oral doaage :!:eras of 

the.. agents. 

The lipophilie •olvant and tha hy~oxyl cont!lininq aottqol 

s c:::apau1a plasticizezs. auc:h ,. .. glycaJ:inj. u·o iaiecil:>l.e, thar~y 

improvift9 both tha chemical e~ab11ity of tba acid solution and 

improving the l>!lYaical at..bility o:f the aol:tqal capsula by 

gr...,tly reducing tlle Diqre.~1Dn ot capsjlla plaatieizara into tho 

aneapwlatlld ~aeeutio;:al t"rmullltiop, Additionally, the use 

10 ot th• lipophilic aolvant pravente the lr:c:;n.:sticn of caters whieh 

~ daeraaae tho ~hemical stability of the alkanoic acid 

eolution. 

suit.,bl• lipopl:lilic aolventa ara polyol estes of tatty 

acidll. Tha polyol o11tera .. :e tatty ac::idJ!. may be mono-, di-, tri-, 

l:S .. tc::, ••t10ra or ~lle polyola. 'l'hua, thjal:'e DillY bo free hydroxyl 

groupe prualit in tha polyol ••taru cjr ratty acid• uaeful ae 

lipopn111c solvents of tha invention. 

'25 

The lipgpbil.ic: sol vent pra:CarreQ tor use in the present 

invention i• an alltylene glygol deriva~ive or forDUla. Il: 

wberain 

A rapreeanta cl-c4 all<ylene opt~onally Sllbstituted with 

alkYl or a qroup or th• ronaula 
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tlla R• ;roupa are tl\e &lUIIe or diffl!:r.,nt and 

r•r>rasent c1-c12 alkyl!.. 

l"IU:thar ol:lj act• and ombo<l.illloneo ~f tha praaent invention 

Will be described in the following das~ription of the preferred 
embodi11anta. 
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Tha invanU.an is uaa:Cul tor p>;OViciinq 

pru.:naacautically accaptabla aolut:i<>na o:C auJ:un:ituted al.lcanoic 

aeicle cliaa<>lved in at lallBt ont'l li~ilic •olvent, which are 

5 caeaicallY stahl• and uuitabla :Cor aof~qel .ncapeulation. 

'Ole tnerapauticUly uaetuJ. active Ja;ranu, .L.L., ellbatitutac! 

alkan<>io aeide, pz::etarrMl tor Ilea in ~" praaent invention haVe 

genw::al ror1n1las I, Ia or Ib: 

f,~OH 
jQJ M 

R, 

I 

R 

~0~ 
~~ a, 

Is 

or pharmacautieally acceptable salta thereof, 

10 wherein 

15 

20 

R repreaenta a nydroqen atcm or ~ alkyl 9l:DUP cont~ining 

1 to 4 carban atCIQ; 

R1 reproaants hydro;ran, he.lagen, ~1-c6 alkyl, pbanylalkyl 

where tlle alkyl ia c1-c6 alkyl, a beru:oyl group ot the 

formula: 

where R_a represnnts hydrogtn, C1-C~ alkyl, 

alkyl thio qrgup having 1 to carbon at011111 1 ol:' 

or an 
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a~ roprosenta a group 0~ the farm~ld= 

~hero n ia a, 1 or 2; 

R2 represents hydrogen, nydroxy or cl-c6 alkoxy; 

Rl ropresento hydro;~, cl-c6 ~1 or phenyl; an"-

Rs is c1-c6 al.koxy. 

suitable phanacautically accapfable, non-toxic salts 

include salta Web aa, for example, allc~li lletal, alkaline oarth 

Mt&l, a11111onium and amina !!al.ta. Comp<!unde o:r OJ&na,.al fOr:lllulaa 

I, Ia, and Ib in which R represents an'•lkyl group can DXist in 

l.S QPticlll.lY active to=s, incl.w:linq isolllBj.-s 11nd race-tea thereof. 

PJ::-u:te=ad 4lleiUID1c acids suitable !:pr uae in the present 

invantion include k6toprofen (fonula 1l1111ere R is llltlthyl, R1 is 

bemoyl, Alld R:r and R3 ara ~ydr09om, .I....Ju., 2-(3-

benzoylpbenyl)prapionic acid]; ibuprof~ (formula I where R is 

<O aethyl, R1 and R~ ara hydrogen, ~nd a3 ~· iuoCUtYl, ~. 2-(4-

iaobutylpbenyl)propionic acid); naprox~n (formula t4 wneru R i~ 

methyl and R:; 1G methoxy, .L..~~..a.., 2- ( ti-llejthoxy naphthyl] propionic 

acid); and oxaprozin, (formula Ib, ~. 4,S-dipl1enyl-2-

oxazolepropionic acid]. 

!5 rha enhanced solubility ph~acautically Acceptable 

solutions ot therapeutically usetul s~&tituted alkanoic acids 
I 

can ba encap~ulatea in sottgel capsule~ of a size auitable tor 
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aubuequent ~al acbl1n1atraticn to huma* paid~~n~a, Tolhil;!b illlpz:cvaa 

the physical .. t.abili ~y or 1:ha so~tqal cap~les ua..:l to 

w1<::apaulate tllle pharmaceutical 119lutioaa COilPilZ:ad with 

polyathylana glycol wa~~ misciDla ro~ulatianll ct the alkaaoic 

:; acida. 

The present invention also pz:av~du Sftha!ICGd aolUbility 

pharmaceutically accupl:abls aolu~ons pr katap~otan that can bs 

•ncepaulated in a ao!tqal capsula or a ~1~• eaallar 1:ban vhat is 

requi.r.od to otnCllpaulate the 11ame doaa or the acia 1n 

la polYethylella glycol wat~ miscible !o~ulationa. 

Tbu pz:oa&nt invention provid11s p~rmacautically acceptable 

solutions containing from 11bout 0.1 to ~ooo aq, preferably abon~ 

5 to 200 llq, and »aoat prarerably ab<lut 10 to 100 11111, or an 

al.kahoic acid <liaeolvad in at laaat . one lipophilic aolvant, 

1!1 resulting in a clallr solution suitabla ~r sottgal uncilpBUll!ltion. 

'rba 1ipopb:Ll1c: 11olvant ana tha b~:ocyl containin9 '""ft9el 

capsula plastic:Lzars, aucb as 9lyc~inj az:a :Lm.iac:ibla, thereby 

illpl:ovinq both tha cbe:I.Cl!ll 11tabiUtlr at tha alk~U~oic lleicl 

aol~~otion and 111prov1nq the pbyaical ~!!ability o~ the aoftqn 

zo capsule by greatly raduc:ing the tti'Jl:'atiqn ot CllPIIII.la plaaticizara 

into ~" enCIIPIIUlatad pbarlllacauf!ieal tohml .. tion. Addition .. lly, 
' 

tha uae or f!ll.a lipophilic: ""lvunt p:tiuvente tha to~tion of 

astiU'a Which can da=eaaa tba Cha.ic:al lotability of tha alkano:Lc 

acid 110lutiort. 

suitabls lipcpb.Uic: aolvents an polyol ene:ra of Utty 

llCids. Tha polyol aatera or fatty acichlllllY be mono-, eli-, tri-, 

etc:, eata:rs of! the polyols. Thus, th~re may be trae hycl:roxyl 
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9rgupa preaant in the polyol esters dr ratty acida useful as 

lipcphilic eclYanta c~ tbe inventicn. 

The lipophilic solvent prerened faZ" us• in the present 

5 invention is an atxylane qlycol deZ"ivativa of formula ri: 

10 

20 

25 

' 

Whorain n 

A repraaents c1-c:4 alkylene opt.llonally aubatitutad 101ith 

alkyl or 

and 

the !l." 9""oupa are tb~ 1111.11• or c!.ifrarant and 

reprea•nt <; -cu alkylt 

SUitable lipophilic solvanta inclUde those of formula III: 

m 

"here the R" groups ara tha .,,.,.. or di~fercnt and represent c
1

-

C1z al~l and R''' is hydrogen cr 
0 

'o)la• 
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Suitable lipophilic solventa alec 1nalu4a thea~ ot formula 

IV; 

IV 

where the a• groups ~re the sa~o or ~1fforent and ~ap~eaant e1 -

c12 21llcyl 2lnd 1!.' 111 c1-e1 al.lcyl. 

othar suitable lipopllilia solvantu axe these of fol:""lllula IU 

Vhere tha II" qroupa •~• the aama and ~oprcaent c1-c4 alkyl and 

still otner r~uitable lipophilic aalvants ara those ot 

rc~ula IV where the R" groups are ~a same or ditterant and 

repraaant c1-c4 alkyl and R' is aothyl. 

Moat prafer.red l1poph111o solvantd"of tormula III are those 

Most prefetted Upoph1J.ic eol"Vents ot 

formula IV ara tboua where the a• ir""'Ps lll:8 the S&lllG or 

different and represent CH3 (CH2 )~ or CH~(CH2Je• 

Patti=larly p~arerroocl sal v,.nts ar~ selected fran the qrcup 

!5 consis"tinq or propylene glyc:ol clie•p~lllte/dicaprate, l., :Z, 3-

pr~ne~iol triacat~te and ~ixtures ~araof. Most p~efarably 

the solvents sui"tabla for use in the p~asent invention inc:ludQ 
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propylane qlye<:>l dicaprylate/ cii<=~>P:t(<~to, 1, 2, 3-pr<>panetriol 

tbereoff Propylenn 91ycol 

dicaprylatefdicaprate ia available un4er the trade n~ captax 

:zoo tz:oa .Kaz:lllha.rt Lipid Special tid IUid 1, 2 ,3-propanatr.l.ol 
' 

5 triaeatate ia aVIlilUle 'll\der the tl[ada n11111a n:-J.acetin from 

Eae~an Cbcmicala. 

The iav•mtiva Dolutions '""l' falao oontain optional, 

adcUtional inqredienta to improve tl'la 

dissolution at the a~betitutad a~Qno1c Suitable 

10 adelit.ional components inclLida surtacta~ts suc:h as, tor example, 

polyqlyeeryl eatera ot ratty aciels, polyqlyoolyzed qlyeerides, 
I 

propylene qlycol est:ara, 11ono- and di-q~yceridea, sorbitan fatty 

ao1d eatara, polyoxyathylana aorbi~n fatty acid eaters, 

polyoxyethylene sorbitol eaters, polyaxyethylone acids, 

15 pelyoxyathy1ana ;alc~;~hal•, an~ zixture~ thereof. A prGt'erred. 

Class at aurt'aetanta fer u•o in c011bin4tion with the lipopnilic 

solvents is t!le polycxyethylene sorbltall 1'1ltty acid eaters. 
I 

su11table aoll:"bl.1tan eGtaJO"a are solei una+:r tha trada nne 'lVaen. 

A particularly useful '!'Wean ia polyolj:yathylane (ZO) •orbit..., 

2a aono-olaate (~aan 80), 

Tba active subatituted alkanoic apid pha~cautical agent 

lll!IY 1>0 ~·•ant in the solution in a:aountls ranqinq up to about JO'It 
' 

by waiqht: or thco aol..t:ien. 

active aqent are tto• abou1t s-zct, 110re praferllbly about 1o-1S'l, 

25 by waiqbt of tile Unal solution. c.inationa of lipophilic 

solvents may ba used to obtain a desired final concentration. 
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Por ax.-pla, katoproten may be preaent in the solution in 

aaount~ ranqinq up ~o About st by weight ot the solution when 

~isaolv.d only in propylene glycol dicaprylatet~icaprata. 

Katoproten ••Y be praaomt in tha uolution in a•ounts ranqing up 

• 5 to llb~;~ut 14'11 by weight of tha Golutioll whG>t diasolvlild only in 

l,2,J-propanetriol trtaoetate. When dtsaolved in a aiXture of 

proPYl line glycol dic&peylate/4ioapralta, 1, ~, J-pro]!lanatriol 

triaceteta end Twean, tho ketoproran ph~aoautical a~ant may be 

pra11ant in solution in amo~ta ranging ~p to about 22' by weight 

to of solution. 

rn ad~tion to the ~toproran pha~cautical agant and thu 

lipophilic solventa, other a~juncte ma~ optionally ba praaant. 

Polyo>cyethylene (20) IIQrbitan aono•ol.ate (:rwaan BO) lllalf bel 

included in tha eolution up to ,.l>ou~ 5Dt by waio;ht: ot tha 

L5 solution. 

Onee tba app~priate pha~ceu~i~lly acceptabla solution 

or tha ellbatitut:ed allc•noic ac:i4 1s tct"lllula~ec1, it can b" 

encapoulatad into conventional ~Qft;?l cepaulea using any 

auitebla encapsulation aethod, suCh as tor 11xampla, the rotary 

:a dia proc~•· 

All CIOCUDanta, ~~ pataQta and oournal articlea, cited 

al>ova or bel""' are haraby incol:"pOrat•d by raf~~renca in their 

entiraty. 

One akille~ in 1:he art vill reco;ni:da that moditicationa ..,y 

!i ba lllilda in the preeent 1nventicon wi tljoll"t 4aVill.t1n9 from tha 

spirit or scope ot the invention. The ~nvention ia illustrated 

further by the follovin9 exampleu Which,are not to be construed 
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aa li=ittnq the invention or seope cf\ the specific procedurau 

deucribed herein. 

&;xamplg 1 

Pha:r~~~.acautically accaptable soluti~na containing katoprofen 

ara prepared in the following llll>nnar. Firat, mix the following 

until homO<J&neOUS: 

(1) about 92 1QCJ of propyl"'"' \JlY<:cJl dicaprylato{dic:apre.te; 

(2) about 92mq of 1,2,3-prcpanat±iol aeatate; and 

(3) about 10 mq ot polyoxyathy~e (20) sorbitan mono-

oleate. 

Second, add about 25 ~"' of ketoprofen tm the homog~neous m~e 

of propylene glycol dic:aprylata, 1,2,J,propane~iol ac:etate and 

polyoxyethylane (20) eorbitll.il mono-olea~e, and •ix again. While 

15 llli:ocin<J 1J\ ~• katoprotan, heo.t the llli.xtu:re lind lllllintain the 

tl!ll!pllrature bc>t..ll!lo>n J.l0-125°F IU\tll tho lketop>;otcm is dis sol v~<l. 

Once tha ketoprotan is fully dissolvel:l, tha solution is then 

coolod and c:leae.,atad. After being cCIQlad and daaerated, the 

katopJ:"otan aolution eaft be encapsulated in auitable softgel 

2a capsul•s, such liB 4 oval softqel. tba filled sottgsl capsules 

us tlleraattar dry tini&hed to t.ha appz;cpdll.t" hardness. 

Example 2 

Phar"Jilacautieally aeeoptable soluticjons c:ontllining k:atcprofen 

Z5 are prepared in tha fOllowing manner. r1rst, six the fOllcWii19 

until hc•cganeous: 
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(1) a.bou t 112 ot p~:opylana qlyool 

dioa.~lataJdica~ata: 

(~) abOUt 7l ag or l,2,3~~ropan~iol acatata; and 

(3) about H mq or po1yoxyatby~ana (20) sorbitan •o:mo-

Claata. 

Second, add al:oOUt: 25 1119" or katoprofen t/o tho h0111oqeneoua ui.lt;t;ure 

ot propylana glycol dicap:ylata, 1,2,3rprapanetriol aoatata and 

polyoxyet.bylana caoJ sorbitan mono-ola4ta, and aix aqain. While 

mixinq in the kllltoprofan, lleat the Jlixtln'a =d llaintain the 

10 ta.paratura bat~aan 110-125~ until th~ ketoprotan is diseolvod. 

Ono:a tha katcprofen ia fully disaolv,d, th" solution is than 

cooled IU\d d011aant•4. Attar being c::~olcad and daaarat:Ad, t:!l.• 

ketoproten solution oan be ancapaulapad in uuitabla Boftgal 

capaul .. , aucb as ~ oval aoftgal. Th~ fillad aottgal ~paulas 

15 ara thOraaftar dry finished te the. ap~opriat:a hardnaaa. 

Examplg J 

Pbumacautieally aou=upt:e.bla aolutlpna <:onta1ning up to about 

22t katcproten by waight af aolut:i~n ara prepared in the 

20 foll<lving manna.r, "Which provid.all a ljlalt-191Ulaitying syat:n. 

25 

F~•t, mix the following un~l h<lmogan,oull: 

(1) ~pylana glycol dicaprylat~/dicaprata in 11.11 UoWlt 

rlllU]"ing frOJI about 40\ to "bout 9$'1: by weight; 

(21 1,2,3-propanetriol acatat& ip an uount r~nginq from 

a=out lt to about 55t by weight; and 
I 

(J) polyoxysthylen• (20) so>:bito.D! m.ono-oleata in an aaount 

ranging troa about lt to about 50- by woiqht. 

Duration: 22.08.201418:38:50-22.08.201419:05:37. This page 38 of 54 was completed at 22.08.201418:58:11 

Received at the EPO on Aug 22, 2014 19:05:37. Page 38 of 54 

['] 38/54 



 
Petitioner - Catalent Pharma Solutions 

Ex. 1007a, Pg. 505 of 801

22.8.2014 17:38 Potter Clarkson LLP Potter Clarkson LLP 

PCTitiS!JS/061U 
WO 9S/3197!> 

-lB-

SeCcnd, ad4 ketcp~oten to tha hcmoqenePue mixtu=a Of propylena 

glycol 1,2,3-p~opane~iol 

polyoxyethylane (20) aorbit~n mono-olea~e, and wix ~gain. While 

mixing in tbl:o ketoprofon, heat the lll~xtura a.m\ maintAin the 

5 t~U~~perature between ll.D-l25°F until tha katoprofan is dieaolv..a.. 

one• the l<etoproren ia tully dbaolve~, the ac:~lution is then 

cool11<1 and claaa:cat.ed. After b..tn9 cciolod 01nd deevated, tho 

ketopro:l:en eolution can ba encapaulai!IKI in suitable so~tgal 

capsules. The fill"<~ sottgal capsules are ther~:~arter dry 
I 

lO finished to tha Appropriate hardness. 

JIXpmple 4 

Pb-c:eutic:ally ac:cept!Sble aolut:l.~ns containing- up to about 

1•1 kstoprofen by veight of sol,.tiop """" p:.-epa:.-ed in tha 

~5 rollovinq m411.nar. rirat, mix the rollo¥1ng until h0!11Q9enaous: 

(1) propylona 9lyecl dio4peylatu(d.icapr"t" in llJl amount 

ranqinq fro~ ~ut ll to about sotl by w~ight~ and 

(2) 1,2,3-propan.~:ricl acetate iri an amount r~ginq from 

about. sot to about 99t by weight. 

:o Second, add ka~oprofen to the homoqenadus 111ixture of propylene 

glycol dicaprylata and 1,2,3-p:.-opanetri~l acetate llnd •ix ll9ain. 

While mb:inq in t.ha ketoprotan, heat the laixtura and :maintain the 

temperatura between J.10-1~5°F until tha ~atoprofcn ia dissolved. 

Once the katoprotan is fully dissolve~, the solution is then 

S c:oolad and d<i:eerated, After baing cod. led end deaer"ted, the 
' 

ketoprofen solution ._.n be encap:sulat!>l:l in r;uit'lble softgal 
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capsules. 'l:'he till<ld sott:gel c:apao.jles are tbn-••tt:ar dry 

Plu!:nslli:)Ciutically ao<~sptahle "olutif>nS containin9 up to al:lout 

Sl ketoproten by weight of solution ~~ ~epared l:ly a~ng tno 

katop~:aCen vit:h propylene 9ly<~ol cl.icfPJ:7lata{dioaprll.tB while 

heat1nq the 111x:t:urs. The t"'llperature ~:r the mixture should 1:>10 

maintaina4 betve.n 110•1ZS°F until the lketoprofen is dissolved. 

10 One" the koitop:oCen irl fUllY d1ssolvelf, tha solution is then 

""'"l.~ and deaeratod. Attar bainq cqoled arid deaerated, the 

l.5 

ketopro:fen solution can be ancllpauh.*ed in llll:l.tal:lle aoftgel 

c•paulea. Tbe filled eoft9o1. oapa~es era thareefte~ dry 

finished. t:o the appropriate b.ardneaa. 

txrunpla § 

:Pharmacautically acceptable solut19ns conealn:l.nq up to about 

14'11 ketoprcfan l:ly ""iqht of solution a~a prepared l:>y mb::ing the 

lcetoprofen vith 1, 2, 3-propmetl:"ial ac11tat:e "'hila heating the 

:ao ailn:~o. 'l'ho tup.,rature gf the •ixt*'"e sl1aU1(1 be ~Mintained 

betwBen 110•125°F until. the ketoprofan is di5salved. onoe the 

lcetoprofan ia tully dissolved, the aol~tion ia than ocaled and . 
deaorated. Aftu bein9" oool"d and do+aar11.tac1, the kll."tOpi:"Ofsn 

aolution can be encaps~lated in suitab~ softgel capaules. ~e 

zs filled sgftSJul o:::apsulea are tha:eattltr d%y finished to the 

appropriata hardness. 

Duration: 22.08.201418:38:50 _ 22.08.201419:05:37. This page 40 of 54 was completed at 22.08.201418:59:20 
Received at the EPO on Aug 22, 2014 19:05:37. Page 40 of 54 

['] 40/54 



 
Petitioner - Catalent Pharma Solutions 

Ex. 1007a, Pg. 507 of 801

22.8.2014 17:38 Potter Clarkson LLP Potter Clarkson LLP 

10 

PCTJUS95106183 
W095131?79 

-20-

Exuple 7 

'l'h.o rollowinq formllationa ar• *epar•c:l 

inv.ntion Ullinq the procedm.-e eat rortb abova 

accordino; to the 

in Exi!lllpla L 

Xngradisnt A I (11191 B (11191 c ("'9) 

Propylana glycol 1112 184 276 
dicaprylateJdicaprate 

1,2,3-Prapan8triol tri11cetate ~; 184 275 

Polyoxyathylena (20) sorbitm ~0 20 30 
mcno-oleata 

ltatoproten ~ ... so 75 

l"inal aoft.;Jel aize 4 pvl>.l 7.5 oval 12 oval 

!XiU111ii!ll B 

'l'ha following camparativa rot1ouJ.ations >U:"e preparod 

15 a01santially •s in t.ll• procedure aat rot~ l>bova in EXampla 1 but 

do not includa the lipophilic solvent a<t:ardinq to tbe 1nvantion. 

Intp:"edient D llCJI :r: (mq) P' (mq) 

Water 5 46 10.!12 J.fi.38 

Potaaaiu. hydroxida s,oli J.2.l2 18.18 

20 Polynxyothyl•n• glycol 400 43 •• 48 816.96 1315.44 

Propylena glycol *' !.10 75 

Katoprofan is so 75 

rinal sortgal si:aa 12 ~"11"al 20 oval JO oval 

lS 
I 

C~rtain apecieic eabodimenta of ~e prusant inv•nt1an haVe 

been discussed and disclosed in det.il. Many oth~r embodiments 
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that havo not bGian di•closed o~ descri~ad era naverthalaaa the 

equivalent of lind fall Within the scol'4'i or t:he ~Giant 1nlrantion 

~/or the tollovin~ claiaa • 
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Q C!U.DII 

1. A phiU"liUleeutieal c:o~~pooiticn J::Ompriuing alkancic acids 

ulec:tcuS frCll the group c:cnsietinq "F a.llcanoic acids of tlla 

fcr.~~u.la•: 

'!!:, R ~ 

R,~OH ~0~ 
,JQJ ~ .JQQJ g 

Rj Rj 

or pbar.aceutically acceptable oalta ~areot, 

wherein 

R repreaantu a hydrogen atom or ~ alkyl ~up containing 

Rt rapraaenta hydrogen, halogen, c1-c, allcyl, phenylalkyl 

whore tl:le allcyl is c1-c5 alkyl, a benzoyl group o:c the 

fOl:11Ulll! 

Vl!.llre R4 l:epreaantq hy<Uog~, c1-c6 llllcyl, or an 

allcylthio qroup havinq 1 to f carbon atoms; or 

R1 repreaants a group of the fo~*la: 
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wha~e n ia o, 1 or 2; 

~ rapreaanta hydroqen, 

R3 :rapr•-nts hydre>q•n, 

~ is c~ -c6 lllltoxy. 

I'CTIUS95/U6183 

or phenyl; and 

tho 2-phenyl gr naphthyl ol~ano1c acia bainq oolubili=•a in a 
' 

lipcphilic solvent. 

2. A ph<ln.aoeu.tical co~~~poui tio~ according to Claim l. 

wharain tb~ lipophilic aolvant has thai formula• 

wh~ein 

A repraaanta c1-c4 alkylana opt~onally aul:lstituted lrith 

alkYl or 

and 

the R" ~upa are 1:he •••a of ditt.kent ""ci repz:oaaar~t. c1-c12 
alleyl. 
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:!0 

25 
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wo 95131979 

-l4-

J. A phaxlaacautical. COJlllOaiticl!'l accorclinq ~a C:lai• l. 

wharain tho lipapbil.lc aalvent bas th1 tcrmula: 

vhara tho a• qroupa are the same or dirt-rent and raproaont c:J­

cL3 alkyl. and ll''' is hydrogen or 

4. A pharmaceutical compculiticp aeeo.;-dino;r to c:lili l. 

wharoin tho lipophilic sol.vent has theltormul.a: 

Whono tha R· qroup8 ara the ........ Qr eli~terent illlel represent cl­

c~ alkYl and a• is c1·c6 alkyl. 

s. 
where the 

R''' ia 

0 

"oAR. 

A pbar~~aceutic"l compoaitio~ according- to Cl.aim · J , 

a• groups are the same ~d ~epraaant c1-c4 alkyl ~d 
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6. A pbanaceutical cClllpoGiticl!l ac::ccriding to Cl.dm 4, 

where the R" 'J1"0UPII ~· the .,..,.,. a:r <1itf8X"IInt and. :ropraaant c1 ~c4 
11lkyl. and R' ia llethyl. 

7 , A phanaeantiea.l eompoai tij a<::cor id.in<r to Cl.llill 1, 

wherain the 11Popb1lic solvent ccmpri 111 a •ixtura c~ ll alkylene 

qlyaol ~ivative at the ta~lar 

Where the R" g;I:Q1lPD are tho """'" or d.i*terent and. rapra.,ent o;­
c12 alkyl and R''' ie hydrogen or 

0 
u II and 

'-o.....-"-.R. 

wnare then~ qroupa are the same o~ di~tarent an<t·rapraaant c1-

c12 allcyl IIJl4 R' is e1-c5 alkyl. 

B. A p~cautic:al compoaition1 at C:l.a.im 1 "Whllruin at 

'25 lea•t one lipophilic uolvent haa no fr~ hydroxyl qrcupa. 
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!1- ll phan~aceutica~ co111posi tiah c:aprisinq ltatoprarom, 

naproxen, OX4prazin or ibuprote.n ""luh~1izad. up to J.4' by weight 

in 1,2,3-propanatric:l ~iac:atate. 

111. A pllan.cautical campoliitioh """"PriairtJI ltetoprctan, 

ibuprofen, oxaprozin or naproxen solUbi~ized up ta 5' by weight 

in propylon• qlycol di~aprylate/dioapr~ta. 

11. The pbillrtOa""utical cOlllpos:l.t.l.~n ot cl.ailll 9, Wherein the 

10 ltatopraran, naproxan, o~Prozin or ibuprofen 1• solubilized. in 

a ~ixtura of 1 to so' by weighF ot prcpylene glycol 

d.icaprylata{~caprnte and 50 to gg~ by weight of 1,~,3-

propanetriol triacotate, 

!0 

:s 

J.2. A phar>U.cau.tical compoaitiori comprisiru,r ketaprc:>fan, 

c:mprozin, naproxen, oxapro:dn oz il>upl:"~t"n aolulliliz:IJ(l up to 22' 

~y waigh.t 1n a lllixtura of 40 to 98' by w+ight: ot propy1aM glycol 

dicaprylatej<licapn.t.,, l to 55• by waig~t a:r 1,2;3-propanatrial 

triaeatata, and 1 tc:> 50' by weight ot • surfactant. 

13. A solution comprieing tram a~ut 0.1 to about 30' by 

waiCJh.t of ibuprofen, naproxen, oxap:ro~in a:r katopraten in a 

lipophi~ic aolvent. 

14. A aolution according to Clailll :j.:J, c0111prisi~ from about 

5 to about 20' by weight c:>t lbuproten, naproxan, c:>lUlprozin or 

ketoprotan in a lipophilic solvent. 
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15. A solution accordinq to Cha "t3, compriainq trcm about 

l.O to abOut 15t by weiqbt at 1buprcr•m, napra:~~:an. oxaprozin or 

katoprofon in a lipcpbilic sclvunt. 

• s l6. A soft !JalAtin c:apaiU• coiapri,.ing a solution at 

ketop~ofen, napraxan, or ibuprofen in 4 lipcpbilic solvent. 

17. A aoft qalatin capaul~ aeecr4ing to Claim 16, wharein 

the 81lount of ketoprcfan, naproxl!!n, a:JCapJ"azin or ibuprofen in the 

10 solution is fro. about 10 to 1St by we~gbt at tba solution. 

l5 

u. A aallltion accartling to &!=laim 1~, wborai~> the 

lipapbilia solvent is suitable tar anqapaulatian b)( a qalatin 

shall. 

:1.9. A pbarmacautical e0111paai t.ian c<mpriaing an uount ar 

katopr<>fan, i.buprcfen, oxaprozin or nap~xen a!'feetiva b praduc" 

analgesia in a patiAnt, t:h'" katopx-oten, ibuprofen, oxaprozin or 

rmpt:axen baing present · ae a solution in a pha"""'cwtically 

lD acceptable lipapbilic solvent. 

zo. A aethatl for praparinq .a liqu$d aixt=e at a 2- or ~­

aryl or J-hetorcazyl alkanaic acid auita~le for encapsulation in 

a soft gelatin capsule compx-isinq aixi~q a ~- or ~-aryl or J-

'5 batou:oaryl alktmoic acid at l:lllll formUla! 
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9,~011 ~~ 
)QJ g _;gg g 

no R> 

or pbaraacautically acceptable salts ~erao:, 

wluu:oin 

Pct/US9SIOGI83 

R rapreaents a hydrog~ atom or a~ alkyl qroup containing 

1 to 4 carbon atOlllil: 

R1 represents hydrogen, halogen, p1-c& alkyl, pbanylalkyl 

wbera the allo:yl ia c 1-c6 alkyl, a ban:oyl g:ro~>.p "t the 

tonula: 

llha:ra R4 upre11ents hydrogep, c 1-c5 alkyl, or an 

alkyltl:lio group bavin9" 1 to .c ca>:bon atoms; or 

R1 repreean"bil a group ot the :f'tu."l!IU~a' 

vhere n ie o, 1 or 2; 

.11~ rapretH>nta hydrogen, hydroxy or c1-c6 alltoxy; 

.113 reprasents hydrogen, c~-c6 alky1 or pnanyl: and 
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Rs is c1-c6 alkoxy, 

with 1111 erreetive salUllilizinq amount of at lsaat one lipophilic 

salvant or the ton~~ula: 

wh~oin 

A .roprGaenta c 1-c4 lllkylGne eptipnally substitu-to!ld with 

anyl or 

an<i 

alkyl. 
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Germany 
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22 August 2014 

URGENT- ORAL PROCI!EDINGS SCHEDULED FOR 16 SEPTEMBER 2014 

Sent by Fax 

Dear Sirs 

European Patent Application No. 06737018.9- 2123 
Appeal No. T0826/12 
BANNER PHARMACAPS, INC. 
Our Ref: PABCXIP38814EP 

In response to the Communication of the Board of Appeal dated 1 August 2014, we are now 
enclosing new Claim Requests to replace the Claim Requests currently on file. A new Main 
Request and seven new Auxiliary Requests are enclosed. 

The new Main Request is based on previous Auxiliary Request 3. The 1" Auxiliary Request is 
based on previous Auxiliary Request 4 except the list of acids has been limited to organic 
acids. The 2"' Auxiliary Request is also based on previous Auxiliary Request 4 except that the 
list of acids has been limited to organic acids and citric acid has been deleted from the list of 
organic acids. The 3"' Auxiliary Request is based on previous Auxiliary Request 6. 

The new Main Request and Auxiliary Requests 1 to 3 have been amended to contain just 1 
independent composition claim {Claim 1 ). This addresses the point raised by the Board In 
section 2 of the Communication of 1 August. 

Auxiliary Requests 4 to 7 correspond to the Main, 1'1, 2"' and 3Tll Auxiliary Requests 
respectively except that Claim 1 is in product by process format {based on the independent 
claim deleted from the previous Requests when producing the new Main Request and the 1'1 

to 3"' Aux~iary Requests). In other words, these Requests are based on the second 
independent claim deleted from each of the previous Requests discussed above. 

For the avoidance of doubt, we confirm that the enclosed Claim Requests replace all Requests 
previously on file. 

The new Claim Requests address several issues raised in the Communication of 1 August 
2014. 

The previous Main Request "'nd Auxiliary Requests 7, 8 and 9 are no longer under 
consideration. Thus, the objections of added subject matter against these claims do not apply 
to the Claim Requests now on file. 

As mentioned above, the Board's concern regarding a number of independent claims has also 
be addressed. 
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It is noted that in the Communication of 1 August 2014 the Board did not raise any issues of 
lack of novelty against the Claim Requests on which the new Claim Requests are based. Thus, 
it is our understanding that the Board considers that the subject matter claimed is novel and 
that the main issue to be considered at the Oral Proceedings is inventive step. 

We also enclose a copy of W095131979. 

We would like to bring the Board's attention to the discussion at page 3, line 17 to page 4, line 
22 of W095131979. The authors of W095131979 describe how they tried to apply the teaching 
of US 5,071,643 (Yu et al) to the anti-inflammatory analgesic drug ketoprofen. 

US 5,071,643 is a US patent in the same patent family as the document 01 cited in these 
proceedings. 

Ketoprofen is a drug compound that has many similarities with the drug used in the present 
invention, Naproxen. Both compounds are non-steroidal anti-inflammatory drugs (NSAIDs) of 
the propionic acid class. 

The authons of W095/31979 conducted some experiments to try to apply the teaching of Yu 
to ketoprofen. It was surprisingly found that the resulting formulation was not sufficiently stable 
for soft gel encapsulation due to the undesirable formulation of ketoprofen esters. This led the 
authors of W095131979 to seek alternative ways of stabilising ketoprofen for use in soft drug 
capsules. This alternative Involved the use of non-hydroxol containing solvents. 

Given the similarities between ketoprofen and naproxen it is to be expected that naproxen 
containing fomnulations produced in accordance with the teaching of Yu would suffer the same 
problems. In other words Yu does not disclose a realistic way of stabilising naproxen for use 
in soft gel capsules. 

Please note that I will be accompanied at the Oral Proceedings by Mr Will Cutchins. Mr 
Cutchins is a US patent agent and is responsible for managing the patent family of which this 
application forms a part. 

Yours faithfully 

Charlotte Crowhurst PhD 
For and on behalf of Potter Clarkson LL.P 

Enc. Main Request 
Auxiliary Requests 1 to 7 
W095131979 
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MAIN REQUEST 

CLAIMS 

1. A softgel capsule comprising a fill material wherein the fill material comprises 

(a) naproxen sodium; 

(b) a deionizing agent in an amount offrom 0.2 to 1.0 mole equivalents per mole of 

the naproxen sodium; 

(c) polyethylene glycol; and 

(d) water. 

2. The capsule of claim 1 wherein the deionizing is selected from hydrochloric 

acid, hydrobromic acid, hydroiodlc acid, sulfuric acid, fumaric acid, maleic acid, tartaric acid. 

methane-, ethane-, and benzene sultanates, citric acid, malic acid, acetic acid, proprionic acid, 

pyruvic acid, butanoic acid, and lactic acid. 

3. The capsule of claim 2 wherein the deionizing agent Is hydrochloric acid, citric acid or 

lactic acid. 

4. The capsule of claim 3 wherein the deionizing agent is lactic acid. 

5. The capsule of any one of the preceding claims wherein polyethylene glycol is present 

in an amount from 1 O% to 80% by weight. 

6. The capsule of any one of the preceding claims wherein the polyethylene glycol is one 

or more polyethylene glycols with a molecular weight between 300 and 1500. 

7. The capsule of any one of the preceding claims wherein water is present In an amount 

from 1% to 18% by weight. 

8. The capsule of any one of the preceding claims further comprising one or more 

excipients selected from the group consisting of plasticioters, crystallization Inhibitors, wetting 

agents, bulk filling agents, solubilizers. bloavailabllity enhancers, solvents, dyes, preservatives, 

solvents, surfactants, and combinations thereof. 
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9. The capsule of claim 8 wherein the solubilizer is selected from the group consisting of 

glycerin, polyvinylpyrrolidone, propylene glycol and combinations thereof. 

10. The capsule of claim 9 wherein the solubilizer Is present In amount from 1% to 10% by 

weight. 

11. The capsule of any one of the preceding claims wherein the fill material is liquid. 

12. A capsule of any one of the preceding claims for use as a medicament. 

13. A method of making the capsule of any of the preceding claims comprising 

(a) mixing naproxen sodium, the polyethylene glycol and the deloni;:ing agent and 

water: and 

(b) encapsulating the mixture In a softgel capsule. 

14, The method of claim 13, wherein step (a) Is conducted at a temperature of from 50°C 

to 70'C. 

15. The use of 

(a) naproxen sodium; 

(b) a deionizing agent in an amount of from 0.2 to 1.0 mole equivalents per mole of 

the naproxen sodium; 

(c) polyethylene glycol; and 

(d) water 

In the manufacture of a medicament in the form of a capsule for administration of the 

naproxen sodium to a patient in need thereof. 
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1st AUXILIARY REQUEST 

CLAIM$ 

1. A s~:;~ttgel capsule comprising a fill material wherein the fill malarial comprises 

(a) naproxen sodium; 

(b) fumaric acid, maleic acid, tartaric acid, citric acid, malic acid, acetic acid, 

proprlonic acid, pyruvic acid, butanoic acid or lactic acid In an amount of from 0.2 to 1.0 m<Jie 

equivalents per mole of the naproxen sodium: 

(c) polyethylene glycol; and 

(d) water. 

2. The capsule of claim 1 wherein (b) Is citric add <Jr lactic acid. 

3. The capsule of claim 2 wherein (b) Is lactic acid. 

4. The capsule of any one of the preceding claims wherein polyethylene glycol is present 

in an amount from 10% to 80% by weight. 

5. The capsule of any one of the preceding claims wherein the polyethylene glycol is one 

or more polyethylene glycols with a molecular weight between 300 and 1500. 

6. The capsule of any one of the preceding claims wherein water Is present In an amount 

from 1% to 18% by weight. 

7. The capsule of any one of the preceding claims further comprising one or more 

excipients selected from the group consisting of plasticizers, crystallization inhibitors, wetting 

agents, bulk filling agents, solubilizers, bloavailability enhancers, solvents, dyes, preservatives, 

solvents, surfactants, and combinations thereof. 

B. The capsule of claim 7 wherein the solubilizer Is selected from the group consisting of 

glycerin, polyvinylpyrrolidone, propylene glycol and combinations thereof. 

9. The capsule of claim 8 wherein the solubilizer Is present In amount from 1% to 10% by 

weight. 
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10. The capsule of any one of the preceding claims wherein the fill material is liquid. 

11. A capsule of any of the preceding claims for use as a medicament. 

12. A method of making the capsule of claim 1 comprising 

(a) mixing components (a), (b), (c) and (d) as defined In claim 1: and 

(b) encapsulating the mixture in a softgel capsule. 

13. The method of claim 12, wherein step (a) is conducted at a temperature of from 50'C 

to 70'C. 

14. The use of 

(a) naproxen sodium; 

(b) fumaric acid, maleic acid, tartaric acid, citric acid, malic acid, acetic acid, 

proprlonic acid, pyruvic acid, butanoic acid or lactic acid In an amount of from 0.2 to 1.0 mole 

equivalents per mole of the naproxen sodium; 

(c) polyethylene glycol; and 

(d) water 

in the manufacture of a medicament in the form of a capsule for administration of the naproxen 

sodium to a patient in need thereof. 
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2nd AUXILIARY REQUEST 

CLAIMS 

1. A softgel capsule comprising a fill malarial wherein the fill material comprises 

(a) naproxen sodium; 

(b) fumaric acid, maleic acid, tartaric ~cld, malic acid, acetic acid, proprlonic acid, 

pyruvic acid, butanoic acid or lactic acid In an amount of from 0.2 to 1.0 mole equivalents per 

mole of the naproxen sodium; 

(c) polyethylene glycol; and 

(d) water. 

2. The capsule of claim 1 wherein (b) Is lactic acid. 

3. The capsule of any one of the preceding claims wherein polyethylene glycol is present 

in an amount from 10% to 80% by weight. 

4. The capsule of any one of the preceding claims wherein the polyethylene glycol is one 

or more polyethylene glycols with a molecular weight between 300 and 1500. 

5. The capsule of any one of tine preceding claims wherein water Is present in an amount 

from 1% to 18% by weight. 

6. The capsule of any one of tine preceding claims further comprising one or more 

excipients selected from the group consisting of plasticizers, crystallization inhibitors, wetting 

agents, bulk filling agents. solubilizers, bioavallability enhancers, solvents. dyes, preservatives, 

solvents, surfactants, and combinations thereof. 

7. The capsule of claim 6 wherein the solubilizer is selected from the group consisting of 

glycarln. polyvinylpyrrolidone, propylene glycol and combinations thereof. 

6. The capsule of claim 7 wherein the solubllizer is present In amount from 1% to 10% by 

weight. 

9. The capsule of ar,y one of the preceding claims wherein lhe fill material is liquid. 
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10. A capsule of any of lhe preceding claims for use as a medicament. 

11. A method of making the capsule of claim 1 comprising 

(a) mixing components (a), (b), (c) and (d) as defined in claim 1; and 

(b) encapsulating the mixture In a softgal capsule. 

12. The method of claim 11, wherein step (a) is conducted at a temperatura of from 50"C 

to 70"C. 

13. The use of 

(a) naproxen sodium; 

(b) fumaric acid, maleic acid, tartaric acid, malic acid, acetic acid, propMonic acid. 

pyruvic acid, butanoic acid or lactic acid in an amount of from 0.2 to 1.0 mole eql.livalants per 

mole of the naproxen sodium: 

(c) polyethylene glycol; and 

(d) water 

in the manufacture of a medicament in the form of a capsule for administration of the naproxen 

sodium to a patient in need thereof. 
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3rd AUXILIARY REQUEST 

CLAIMS 

1. A soflgel capsule comprising a fill material wherein the fill malarial comprises 

(a) naproxen sodium; 

(b) lactic acid in an amount of from 0.2 to 1.0 molo equivalents per mole of the 

naproxen sodium: 

(c) polyethylene glycol; and 

(d) water. 

2. The capsule of claim 1 wherein polyethylene glycol is present in an amount from 10% 

to 80% by weight. 

3. The capsule of claim 1 wherein the polyethylene glycol Is one or more polyethylene 

glycols with a molecular weight between 300 and 1500. 

4. The capsule of claim 1 wherein water is present in an amount from 1% to 18% by 

weight. 

5. The capsule of claim 1 further comprising one or more exclplents selected from the 

gnoup consisting c;~f plasticizers, crystallization inhibitors, wetting agents, bulk filling agents, 

solubilizers, bloavailabillty enhancers, solvents, dyes, preservatives. solvents, surfactants, and 

combinations thereof. 

6. The capsule of claim 5 wherein the solubilizar is selected from the group consisting of 

glycerin, polyvinylpyrrolidone, propylene glycol and combinations thereof. 

7. The capsula of claim 6 wherein the solubilizer Is present in amount from 1% to 10% by 

weight 

8. The capsule of any one of the preceding claims wherein the fill material is liquid. 

9. A capsule of any one of the preceding claims for use as a medicament 

10, A method of making the capsule of any one of the preceding claims comprising 
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(a) mixing naproxen sodium. the polyethylene glycol. the lactic acid and water; and 

(b) encapsulating the mixture in a softgel capsule. 

11. The method of claim 10, wherein step (a) is conducted at a temperature of from so·c 
to 70"C. 

12. The use of 

(a) naproxen sodium: 

(b) lactic acid In an amount of from 0.2 to 1.0 mole equivalents per mole of the 

naproxen sodium: 

(c) polyethylene glycol: and 

(d) water 

in the manufacture of a medicament in the form of a capsule for administration of the naproxen 

sodium to a patient In need ther<lof. 
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41h AUXILIARY REQUEST 

CLAIMS 

1 . A softgel capsule obtainable by a method which comprises 

(I) producing a fill material by mixing 

{a) naproxen sodium: 

(b) a deionizing agent in an amount of from 0.2 to 1.0 mole equivalents per 

mole of the naproxen sodium: 

(c) polyethylene glycol; and 

(d) water 

at a temperature of from 50'C to 70'C; and 

(II) encapsulating the mixture In a softgel capsule. 

2. The capsule of claim 1 wherein the deionizing is selected from hydrochlc;~rlc 

acid, hydrobromic acid, hydroiodic acid, sulfuric acid, fumaric acid, maleic acid, tartaric acid, 

methane-, ethane-, and benzene sulfonates, citric acid, malic acid, acetic acid, proprlonic add, 

pyruvic add, butanoic acid, and lactic acid. 

3. The capsule of claim 2 wherein the deionizing agent is hydrochloric acid, citric acid or 

lactic acid. 

4. The capsule of claim 3 wherein the deionizing agent Is lactic acid. 

5. The capsule of any one of the preceding claims wherein polyethylene glycol is used In 

an amount from 1 0% to BO% by weight. 

6. The capsule of any one of the preceding claims wherein the polyethylene glycol is one 

or more polyethylene glycols with a molecular weight between 300 and 1500. 

7. The capsule of any one of the preceding claims wherein water Is used In an amount 

from 1% to 16% by weight. 

8. The capsule of any one of the preceding claims further comprising one or more 

exciplents selected from the group consisting of plasticizers, crystallization Inhibitors, wetting 
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agents. bulk filling agents, solublllzers. bioavailabilily enhancers, solvents, dyes, preservatives, 

solvents, surfectants, and combinations thereof. 

9. The capsule of claim 8 wherein the solubilizer is selected from the group consisting of 

glycerin, polyvinylpyrrolidone. propylene glycol and combinations thereof. 

10. The capsule of clsim 9 wharain the solublllzer Is present in amount from 1% to 1 0% by 

weight. 

11. The capsule of any one or the preceding claims wherein the fill material is lrquld. 

12. A capsule of any one of the preceding claims for use as a medicament. 

13. A method of making the capsule of any of the preceding claims comprising 

(a) mixing naproxen sodium, the polyethylene glycol and the deionizing 

agent and water at a temperature of from 50'C to 70'C; and 

(b) encapsulating the miidure In a softgal capsule. 

14. The use of 

(a) naproxen sodium; 

(b) a deionizing agent in an amount of fnom 0.2 to 1.0 mole equivalents per mole of 

the naproxen sodium; 

(c) polyethylene glycol; and 

(d) water 

In the manufacture of o medlcamont in the form of a capsule far administration of the 

naproxen sodium to a patient In need thereof. 
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5th AUXILIARY REQUEST 

CLAIMS 

1. A softgel capsule obtainable by a method which comprises 

(I) producing a flU material by mixing 

(a) naproxen sodium; 

(b) fumaric acid, maleic acid, tartaric acid, citric acid, malic acid, acetic acid, 

prcprlonlc acid, pyruvic acid, butanoic aeid or lactic acid In an amount of from 0.2 to 1.0 mole 

equivalents per mole of the naproxen sodium; 

(c) polyethylene glycol; and 

(d) water 

at a temperature of from so•c Ia 70'C: and 

(II) encapsulating the mixture in a softgel capsule. 

2. The capsule of claim 1 wherein (b) Is citric acid or lactic acid. 

3. The capsule of claim 2 wherein (b) Is lactic acid. 

4. The capsule of any one of the preceding claims wherein polyethylene glycol Is used In 

an amount from 1 O% to 80% by weight. 

5. The capsule of any one of the preceding claims wherein the polyethylene glycol is one 

or more polyethylene glycols with a molecular weight between 300 and 1500. 

6. The capsule of any one of the preceding claims wherein water Is used in an amount 

from 1 % to 18% by weight 

7. The capsule of any one of the preceding claims further comprising one or more 

exclplents selected from the group consisting of plasticizers, crystallization Inhibitors, wetting 

agents, bulk filling agents, solublllzers, bioavallability enhancers, solvents, dyes. preservatives, 

solvents, surfactants, and combinations thereof. 

B. The capsule of claim 7 wherein the solubillzer Is selected from the group consisting of 

glycerin, polyvinylpyrrolidone, propylene glycol and combinations thereof. 

Duration: ?2.08.201418:38:50- 22.08.201419:05:37. This page 14 of 54 was completed at 22.08.201418:45·50 
Rece1ved at the EPO on Aug 22, 2014 19:05:37. Page 14 of 54 · 

['] 14/54 



 
Petitioner - Catalent Pharma Solutions 

Ex. 1007a, Pg. 535 of 801

22.8.2014 17:38 Potter Clarkson LLP Potter Clarkson LLP 

9. The capsule of claim 8 wherein the solubilizer is present in amount from 1% to 1 0% by 

weight. 

10. The capsule of any one of the preceding claims wherein the fill material is liquid. 

11. A capsule of any of the preceding claims for use as a medicament. 

12. A method of making the capsule of claim 1 comprising 

(a) mixing components (a). (b), (c) and (d) as defined in claim 1 at a temperature 

of from 50"C to 70"C; and 

(b) encapsulating the mixture In a softgel capsule. 

13. The use of 

(a) naproxen sodium; 

(b) fumaric acid, maleic acid, tartaric acid, citric acid, malic acid, acetic acid, 

proprionic acid, pyruvic acid, butanoic acl~ or lactic acid In an amount of from 0.2 to 1.0 mole 

equivalents per mole of the naproxen sodium; 

(c) polyethylene glycol; and 

(d) water 

in the manufacture of a medicament In the fonn of a capsule for administration of the naproxen 

sodium to a patient In need thereof. 
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61h AUXILIARY REQUEST 

CLAIMS 

1. A softgel capsule obtainable by a method which comprises 

(I) producing a fill material by mixing 

(a) naproxen sOdium: 

(b) fumaric acid. maleic acid. tartaric acid, malic acid, acetic acid, proprionic acid, 

pyruvic acid, butanoic acid or lactic acid in an amount of from 0.2 to 1.0 mole equivalents per 

mole of the naproxen sodium: 

(c) polyethylene glycol; and 

(d) water 

at a temperature of from !:iO'C to 70'C; and 

(II) encapsulating the mixture In a softgel capsule. 

2. The capsule of claim 1 wherein (b)ls lactic acid. 

3. The capsule of any one of the preceding claims wherein polyethylene glycol is used In 

an amount from 10% to BO% by weight. 

4. The capsule of any one of the preceding claims wherein the polyethylene glycol is one 

or more polyethylene glycols with a molecular weight between 300 and 1500. 

5. The capsule of any one of the preceding claims wherein water is used in an amount 

from 1% to 1 B% by weight. 

6. The capsule of any one of the preceding claims further comprising one or more 

exciplents selected from the group consisting of plasticizers, crystallization inhibitors, wetting 

agents, bulk filling agents, solublllzers, bioavallability enhancers, solvents, dyes, preservati"es, 

solvents, surfactants, and combinations thereof. 

7. The capsule of claim 6 wherein the solublllzer is selected from the group consisting of 

glycerin, polyvinylpyrrolidone, propylene glycol and combinations thereof. 

B. The capsule of claim 7 wherein the solublllzer is present In amount from 1% to 1 0% by 

weight. 
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9. The capsule of any one of the preceding claims wherein the fill material is liquid. 

10. A capsule of any of the preceding claims for use as a medicament. 

11. A method of making the capsule of claim 1 comprising 

(a) mixing components (a). (b), (c) and (d) as defined in claim 1 at a temperature 

of from 50"C to 70'C; and 

(b) encapsulating the mixture in a softgel capsule. 

12. The use of 

(a) naproxen sodium; 

(b) fumaric acid, maleic acid, tartaric acid, malic acid, acetic acid, proprlonic acid, 

pyruvic acid, butanoic acid or lactic acid in an amount of from 0.2 to 1.0 mole equivalents per 

mole of the naproxen sodium; 

(c) polyethylene glycol; and 

(d) water 

In the manufacture of a medicament in the form of a capsule for administration of the naproxen 

sodium to a patient in need thereof. 
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7th AUXILIARY REQUEST 

CLAIM§ 

1. A softgel capsule obtainable by a method which comprises 

(I) producing a fill material by mixing 

(a) naproxen sodium; 

(b) lactic acid In an amount of from 0.2 to 1.0 mole equivalents per mole of 

the naproxen sodium; 

(c) polyethylene glycol; end 

(d) water 

at a temperature of from so•c to 7o•c; and 

(II) encapsulating the mixture In a softgel capsule. 

2. The capsule of claim 1 wherein polyethylene glycol Is used in an amount from 10% to 

BO% by weight. 

3. The capsule of claim 1 wherein the polyethylene glycol is one or more polyethylene 

glycols with a molecular weight between 300 and 1500. 

4. The capsule of claim 1 wherein water is used in an amountfrom 1% to 18% by weight. 

5. The capsule of claim 1 further comprising one or more exclplents selected from the 

group consisting of plasticizers. crystallization inhibitors, wetting agents, bulk filling agents, 

solubllizers, bioavallablllty enhancers, solvents. dyes, preservatives, solvents. surfactants, and 

combinations thereof. 

6. The capsule of claim 5 wherein the solubilizer is selected from the group consisting of 

glycerin. polyvinylpyrrolidone. propylene glycol and combinations thereof. 

7. The capsule of claim 6 wherein the solublllzer is present In amount from 1% to 10% by 

weight. 

8. The capsule of any one of the preceding claims wherein the fill material is liquid. 

9. A capsule of any one of the preceding claims for use as a medicament. 
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10. A method of making the capsule of any one of the preceding claims comprising 

(a) mixing naproxen sodium, the polyethylene glycol, the lactic acid and water at a 

temperature of from so·c to 1o·c: and 

(b) encapsulating the mixture In a softgel capsule. 

11. Thouscof 

(a) naproxen sodium; 

(b) lactic acid in an amount of from 0.2 to 1.0 mole equivalents per mole of the 

naproxen sodium: 

(c) polyethylene glycol; and 

(d) water 

in the manufacture of a medicament in the form of a capsule for administration of the naproxen 

sodium to a patient in need thereof. 
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URGENT- ORAL PROCEEDINGS SCHEDULED FOR 16 SEPTEMBER 2014 

Sent by Fax 

Dear Sirs 

European Patent Application No. 06737018.9 - 2123 
Appeal No. T0826/12 
BANNER PHARMACAPS, INC. 
Our Ref: PABCX/P38814EP 

In response to the Communication of the Board of Appeal dated 1 August 2014, we are now 
enclosing new Claim Requests to replace the Claim Requests currently on file. A new Main 
Request and seven new Auxiliary Requests are enclosed. 

The new Main Request is based on previous Auxiliary Request 3. The 1st Auxiliary Request is 
based on previous Auxiliary Request 4 except the list of acids has been limited to organic 
acids. The 2nd Auxiliary Request is also based on previous Auxiliary Request 4 except that the 
list of acids has been limited to organic acids and citric acid has been deleted from the list of 
organic acids. The 3rd Auxiliary Request is based on previous Auxiliary Request 6. 

The new Main Request and Auxiliary Requests 1 to 3 have been amended to contain just 1 
independent composition claim (Ciaim1). This addresses the point raised by the Board in 
section 2 of the Communication of 1 August. 

Auxiliary Requests 4 to 7 correspond to the Main, 1st, 2nd and 3rd Auxiliary Requests 
respectively except that Claim 1 is in product by process format (based on the independent 
claim deleted from the previous Requests when producing the new Main Request and the 1st 
to 3rd Auxiliary Requests). In other words, these Requests are based on the second 
independent claim deleted from each of the previous Requests discussed above. 

For the avoidance of doubt, we confirm that the enclosed Claim Requests replace all Requests 
previously on file. 

The new Claim Requests address several issues raised in the Communication of 1 August 
2014. 

The previous Main Request and Auxiliary Requests 7; · 8 and 9 are no longer under 
consideration. Thus, the objections of added subject matter against these claims do not apply 
to the Claim Requests now on file. 

As mentioned above, the Board's concern regarding a number of independent claims has also 
be addressed. 

Potter Clarkson LLP is a limited liability partnership, registered in England (No. OC315197) and regulated by IPReg. 
Registered Office as shown. The members, a list of whose names is available for inspection at the registered office, 
are UK-registered patent andjor trade mark attorneys and are subject to IPReg's code of conduct (at www.ipreg.org.uk). 
All instructions are accepted subject to our current terms of engagement 
NOTIINGHAM •MUNICH 

Potter Clarkson LLP 
The Belgrave Centre 
Talbot Street 
Nottingham NG1 5GG 

T:+44 (0)115 955 2211 

F:+44 (0)115 955 2201 

E:info@potterclarkson.com 
W:www.potterclarkson.com 
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It is noted that in the Communication of 1 August 2014 the Board did not raise any issues of 
lack of novelty against the Claim Requests on which the new Claim Requests are based. Thus, 
it is our understanding that the Board considers that the subject matter claimed is novel and 
that the main issue to be considered at the Oral Proceedings is inventive step. 

We also enclose a copy ofW095/31979. 

We would like to bring the Board's attention to the discussion at page 3, line 17 to page 4, line 
22 of W095/31979. The authors of W095/31979 describe how they tried to apply the teaching 
of US 5,071,643 (Yu et al) to the anti-inflammatory analgesic drug ketoprofen. 

US 5,071 ,643 is a US patent in the same patent family as the document 01 cited in these 
proceedings. 

Ketoprofen is a drug compound that has many similarities with the drug used in the present 
invention, Naproxen. Both compounds are non-steroidal anti-inflammatory drugs (NSAIDs) of 
the propionic acid class. 

The authors of W095/31979 conducted some experiments to try to apply the teaching of Yu 
to ketoprofen. It was surprisingly found that the resulting formulation was not sufficiently stable 
for soft gel encapsulation due to the undesirable formulation of ketoprofen esters. This led the 
authors of W095/31979 to seek alternative ways of stabilising ketoprofen for use in soft drug 
capsules. This alternative involved the use of non-hydroxol containing solvents. 

Given the similarities between ketoprofen and naproxen it is to be expected that naproxen 
containing formulations produced in accordance with the teaching of Yu would suffer the same 
problems. In other words Yu does not disclose a realistic way of stabilising naproxen for use 
in soft gel capsules. 

Please note that I will be accompanied at the Oral Proceedings by Mr Will Cutchins. Mr 
Cutchins is a US patent agent and is responsible for managing the patent family of which this 
application forms a part. 

Yours faithfully 

Charlotte Crowhurst PhD 
For and on behalf of Potter Clarkson LLP 

Enc. Main Request 
Auxiliary Requests 1 to 7 
W095/31979 

rh 
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INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 

(51) International Patent Classification 6 : (11) International Publlcatlon Number: wo 95/31979 
Al A61K 31119, 47/14 

( 43) International Publication Date: 30 November 1995 (30.1 I .95) 

(21) International Application Number: PCT/US95/06183 

(22) International Filing Date: 19 May 1995 (19.05.95) 

(30) Priority Data: 
08/247,028 19 May 1994 (19.05.94) us 

(81) Designated States: AM, AT, AU, BB, BG, BR, BY, CA, CH, 
CN, CZ, DE, DK, EE, ES, Fl, GB, GE, HU, IS, JP, KE, 
KG, KP, KR, KZ, LK, LR, LT, LU, LV, MD, MG, MN; 
MW, MX, NO, NZ, PL, PT, RO, RU, SD, SE, SO, Sl, SK, 
TJ, TM, TI, UA, UO, US, UZ, VN, European patent (AT, 
BE, CH, DE, DK, ES, FR., OB, OR, IE, IT, LU, MC, NL, 
PT, SE}, OAPI patent (BF, BJ, CF, CO, CI, CM, OA, ON, 
ML, MR, NE, SN, TO, TO), ARIPO patent (KE, MW, SD, 
SZ, UO). 

(60) Parent Application or Grant 
(63) Related by Continuation 

us 08/247,028 (CIP) Published 
Filed on 19 May 1994 (19.05.94) With international search report. 

(71) Applicant (for all designated States except US): R.P. 
SCHERER INTERNATIONAL CORPORATION [US/US]; 
2075 West Big Beaver Road, P.O. Box 7060, Troy, MI 
48007-7060 (US). 

(72) Inventors; and 
(75) Inventors/Applicants (for US only): SHELLEY, Rickey, S. 

[US/US]; 986 Wood Street, Largo, Fl.. 31640 (US). WEI, 
Youching [US/US]; 2275 Willowbrook Drive, Clearwater, 
FL 34624 (US). 

(74) Agent: SARUSSI, Steven, J.; Banner & Allegretti, Ud., Ten 
South Wacker Drive, Chicago, IL 60606 (US), 

Before the expiration of the time limit for amending the 
claims and. to be republished in the event of the receipt of 
amendments. 

(54) Title: SOLl.ITIONS OF ARYL OR HETEROARYL SUBSTITIJTED ALKANOIC ACIDS IN LIPOPHILIC SOLVENTS AND SOFf 
GELATIN CAPSULES CONTAINING SUCH SOLUTIONS 

(57) Abstract 

Methods and compositions are disclosed for preparing liquid 
mixtures of aryl or heteroaryl alkanoic acids suitable for encapsu­
lation in soft gelatin capsules. The compositions comprise alkanoic 
acids of formulas 0), (Ia), (lb) or pharmaceutically acceptable salts 
thereof, wherein R, R1, R2, R3, and Rs represent hydrogen or various 
organic substituents, and an effective solubilizing amount of at least 
one lipophilic solvent. 

0 

0 

(I) 

(Ia) 

(lb) 
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80., Q~~~· ca»SULB8 COHT&l~ 8VCB 80L~Io•a 

BICJUomm or Til x•vUT:tOH 

li•14 or th• Jpy•atioa 

Tbe present invention relates to solutions containing 

therapeutically useful substituted alkanoic acids in combination 

with at least one lipophilic solvent f1or encapsulation in soft 

10 gelatin capsules (softqel capsules). 

Deeoriptioa of th' Belate4 Art 

Hydrophilic aoftgela are well known tor the oral 

aclminiatration of pharmaceutical agen~s. Typically, softgel 

capsules consist of an outer shell ~t qelatin containing a 

15 plasticizer and an inner filling of' hydrpphilic liquid containing 

a dissolved hydrophobic pharmaceutical! agent. The plasticizer 

is chosen so that the solubility in the! till liquid is as low as 

possible. If the plasticizer is solub~a in the fill liquid, it 

can migrate out of tha shell over tima into the fill, leavinq the 

20 shell brittle and subject to rupture. 

With respect to pharmaceutical agents of relatively low 

solubility and/or relatively high dosage~ amount, softgel capsules 

can pose problems for the pharmaceutical formulator. For 

example, if a given pharmaceutical ag~nt baa a relatively low 

25 solubility, it may naed a relatively la~qe volume of solution in 

order to deliver a pharmaceutically acc.ptable unit dose. While 

theoretically poseible to encapsulate 15Uch a large volUllle of 
.. 

solution in a softqel capsule, for example, the practical 
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ltmitationa on the size of capsules ~uitabla tor conventional 

oral administration to human patients could well prec~ude 

pharmaceutical usa of the resultinq sottgel. 

Similarly, it a pharmaceutical ag,nt requires a relatively 

5 high dose, a large volume of solution may again be a necessity 

for deli very o:C the require dosage. Softgel encapsulation of 

such a large solution volume may be imp~actical because the size 

of the needed sottgal would likely exceed the maximum limit tor 

conventional oral administration to human patients. 

l.O As one approach to handling the ~roblems of encapsulating 

low solubility or high dose pharmaeeu~ical agents, u.s. Patent 

No. 5,071,643 (Yu et. al.) discloses the use ot polyethylene 

glycol baaed solutions for· acidic, basic and amphoteric 

pharmaceutical aqents. These polyethyl~na glycol baaed solutions 

15 contain either an hydroxide species or a hydrogen ion species 

that causes the appropriate pharmaceutical agent to partially 

ionize, i.e., the pharmaceutical aqen~ is present in both the 

free fora anc:t the salt form. The pa~ial ionization described 

in Yu et al. results in enhanced aolubillity for the acidic, basic 

20 or a•pbotaric pharmaceutical agent. This enhanced solubility, 

in turn, may perait the preparat~on of a solution of 

pharmaceutical aqent that is highly c'ncentrated enouqh to be 

encapsulated in a capaulca accep~ably sized for oral 

administration to h\llllan patients. The ~ et al. patent discloses 

25 that anhancod solubility solutions ;can be prepared using 

polyethylene glycol and contemplated e~ivalenta of polyethylene 

.. 



 
Petitioner - Catalent Pharma Solutions 

Ex. 1007a, Pg. 546 of 801

W095/31979 
PCTIUS95/06183 

-3-

glycol, sucb as polyethylene glycol ethers or various alcohols 

and copolymers o~ polyethylene glycol. 

Softgel encapsulation is sometim.Et.a the preferred delivery 

system for many pharmaceutical aqantls that are aclllinistered 

5 orally to human patients. Generally, t~o be suitable f!or aoftgel 

encapsulation, a pha.rmacautical formulation should be in the form 
. I 

of a clear. stable solution. The present inventors have 

discovered that the enhanced solubili~y solutions disclosed by 

the Yu et al. patent are not aa effective with various 

10 substituted alkanoic acid pharmaceutic~! agents. 

Therapeutically useful 2~ or 3-a~yl or 2- or J-heteroaryl 

substitutad alkanoic acids function fS anti-inflammatory and 

ana~gesic agents and may be administer~d orally. Thay are also 

esaential~y insoluble·· in water. An 'xampla of! such a useful 

15 allcanoic acid suitable for use in t~e present invention is 

ketoprofen which is 2-(3-banzoylphenyl~ propionic acid. 

20 

Ketoprofen is an anti-inflammato~, analgesic agent that is 

principally indicated for the acute an~ long-term management of 

rheumatoid arthritis and osteoarthriti~. Additionally it is a 

nonsteroidal compound and poorly water soluble. Some 

gastrointestinal irritation is ordina~ily associated with oral 

dosage rorms ot ketoprotan. The properties of ketoprofen render 

it a good candidate for forlllulation with the enhanced solubility 
I 

solutions disclosed in the Yu et al. patent. In a number of 

2s experiments, the present inventors appl~ed the Yu et al. enhanced 

solubility solutions in formulations ~f ketoprofen for softgel 

eneapsulation. 
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In one formulation, polyethylene qlycol 400 and potassium 

hydroxide were used to solubilize the ~etoprofen, with the mole 

ratio of potassium hydroxide to ketopr~fen beinq in the range of 

0.4 to 1. It was surprisingly fqund that the resulting 

s formulation was not sufticiently stable !for softgel encapsulation 

due to the undesirable formation or ka~oprotan esters. 

In an attempt to completely ionize jtha ketoprofen to prevent 

the formation of undesirable esters, tl1.e potassium hydroxide to 

ketoprofen mole ratio was adjusted to range fro• 1.1 to 1. With 

10 this second formulation,. concerns arose that the ketoprofen salt 

thus formcad and/or the high· pH caused by the excess potassium 

hydroxide used could affect the physica~ stability of the softqel 

capsule when the formulation was encaps~lated. Additionally, if 

an equilibrium amount of the ketoprotenlfree acid remained in the 

15 solution, it could form ketoprofen. eatrrs that could drive the 

reaction to form mora ketoprofen free ~cid species, which could 

eventually result in a chemically unst~ble formulation. 

The present inventors have discc:tvered that non-hydroxyl 

containing solvents may be used t~ form pharmaceutically 

20 acceptable solutions of 2- or J-aryl or 3-heteroaryl substituted 

alkanoic acids that are stable an~ suitable for softgel 

encapsu.lation. 
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The present invention provid'a enhanced solubility 

pharmaceutically acceptable solutions cPf therapeutically useful 

substituted alkanoic acids, prefarably 2- or 3-aryl or 2- or 3-

5 betaroaryl alkanoic acids, that can b~ encapaulated in softgel 

capsules of a size suitable tor aubae~ent oral administration 

to human patients, having improved cheaical stability compared 
I 

10 

15 

with polyethylene glycol water misci~le formulations of the 

a.lkanoic acids. 

The therapeutically useful active figents, .i...Jt.:_, substituted 

alkanoic acids, preferred for use in ~e present invention have 

general rormulaa I, Ia or Ib: 

OH1 
~C02H 

N 

Ib 

or pharmaceutically acceptable salts thereof, wherein 

R represents a hydrogen atom or ~ alkyl group containing 
I 

1 to 4 carbon atoms; 

R1 represents hydrogen, halogen, c1-c6 aLkyl, phenylalkyl 

where the alkyl is c 1-c6 alkyl, a benzoyl group of the 

formula: 
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where R 4 represents hydrogjen, c1-c6 alkyl, or an 

alkylthio group having 1 to ~ carbon atoms; or 

R1 represents a group of the form*la: 

where n is o, 1 or 2; 

R2 represents hydrogen, hydroxy or C 1-c6 alkoxy; 

R3 represents hydrogen, c1-c6 alkJl or phenyl; and 

R5 is c1-c6 alkoxy. 

The enhanced solubility pharmaceutically 
I 

acceptable 

solutions of therapeutically useful alkanoic acids can be 

15 encapsulated in sottgel capsules of a size suitable for 

subsequent oral administration to buma~patients, which improves 

the physical stability ot the so~tgel capsules used to 

encapsulate the pharmaceutical so~utions compared with 

polyethylene glycol water miscible fo~ulations of the alkanoic 

20 acids. 

The present invention also provides enhanced solubility 

pharmaceutically acceptable solutions of alkanoic acids that 

unexpectedly can be encapsulated in a ~oftgel capsule of a size 

smaller than what is required to encapsulate the saue dose of the 
I 

25 acid in polyethylene glycol water misc~ble formulations. 

The enhanced solubility pharmaceutically 
I 

acceptable 

solutions of 2- or 3-aryl or 3-heteroar~l alkanoic acids provided 
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by the present invention may raruce or eliminate tha 

ga•trointeatinal irritation associated! with oral dosaqe forma or 

these agents. 

The lipophilic solvent and the hy~oxyl containing softqel 

5 capsule plasticizers, suCh as glycerin!, are iliBiaciblo, ther~y 

improving both the chemical stability of the acid solution and 

improving tbe physical stability of the aottqel capsule by 

greatly reducing the migration, of caps~la plasticizers into the 

encapsulated pharmaceutic:=al formulatio~. Additionally, the use 

10 of the lipophilic solvent prevents the !formation of eaters which 

can decrease the chemical stability of the alkanoic acid 

solution. 

suitable lipophilic solvents are polyol esters of fatty 

acicSa. The poly()l eaters ot f'atty acid~ may be mono-, di-, tri-, 

15 ate, ••tara or the polyols. Thus, thftt'a may be !rae hydroxyl 

groupe present in the polyol eaters ~f fatty acids useful as 

lipophilic solvents of the invention. 

20 

'25 

The lipophilic sol vent preferred for usa in the present 

invention is an alkylene glycol deriva~ive of formula II: 

wherein 

A represents c1-c4 alkylene opt~onally substituted with 

alkyl or a group or the formula 
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tha R" qroups ara ~e aame of different and 

represent c 1-c12 alky~. 

Further objecte and embodiments ~f the present invention 

will be described in the tollowinq description ot the preferred 
I 

embodiments. 
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piiQlJftJQI 01 DIJBQ'IBJID D'ODIMiftl 

The proaent invention ia useful tor providinq 

pharmaceutically acceptable solutions of substituted alkanoic 

acids dissolved in at least one lipo~ilic solvent, which are 

5 chemically stable and suitable for aof~gal encapsulation. 

The therapeutically userul active jaqenta, ~. substituted 

alkanoio acida, praterrad for usa in t~a pre•ent invention have 

qeneral foraulaa I, Ia or Ib: 

0~ ~~.·oH )QJ. ·~ 
a; 

R 

I I a 

or pharmaceutically acceptable salta thereof, 

10 wherein 

15 

20 

R repraaenta a hydrogen atom or ~ alkyl group containinq 

1 to 4 carbon atoJIUI; 

R1 reproaants hydrogen, halogen, ~1-c6 alkyl, phenylalkyl 

where the alkyl ia· c1-c6 alkyl, a benzoyl group of the 

formula: 

0 

where Rt represents hydrogtn, c 1-c6 alkyl, 

alkylthio qroup havinq 1 to carbon atoaa; or 

or an 
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Rl represents a group of the form~la: 

where n is o, ·1 or 2 ; 

R2 represents hydroqen, hydroxy or c1-c6 alkoxy; 

R3 represents hydrogen, c1-c6 al~l or phenyl; and 

R5 is c1-c6 alkoxy. 

Suitable pharmaceutically accepFable, non-toxic salts 

include salta such as, for example, alk~li metal, alkaline aarth 

metal, amaonium and amine salts. Compqunds or general formulas 

l:, :I a, and Ib in which R represents an 1 '!lkyl qroup can ax:ist in 

15 optically active forma, including isome¥• and racematea thereof. 

Preferred alkiiUloic acids sui tabla t~r use in · tbe present 

invention include katoprofen (foraula z\where R is methyl, R1 is 

benzoyl, and ~ and R3 are ~ydroqen, .L.Jt,., 2- ( 3-

benzoylphenyl) propionic acid} ; 1buprof$n (formula I where R is 

20 methyl, R1 and R2 are hydroqen, and R3 ~a isobutyl, ~' 2-(4-

isobutylphenyl)propionic acid); naprox~n (tormula Ia where R is 

methyl ancl Rs is methoxy, .i...a.§..._, 2-(6-mejthoxy naphthyl)propionic 

acid); and oxaprozin, (formula Ib, ,W.a., 4,5-diphenyl-2-

oxazolepropionic acid). 

!5 The enhanced solubility pharmaceutically 
I 

acceptable 

solutions of therapeutically useful su:bstituted alkanoic acids 
I 

can be encapsulated in softgel capsule~ of a size suitable for 
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aUbsaquent oral acbainistration to hWAaq patients, which improves 

the physical atability of the so*tqel capsules used to 

encapsulate the pharmaceutical sctlutioDa ca•pared with 

pclyetbylane glycol water miscible torizlulations or the alkanoic 

s acids. 

The preli1ent invention also prov~dea enhanced aoluhili ty 

pharmaceutically acceptable solutions pr katoproten that can be 

encapaulatad in a aottqel capsula or a ~iza aaallar tban wbat is 

required to encapsulate the same doaa of tbe acida in 

10 polyethylene glycol water miscible fo~ulations. 

The present invention provides pb.rmaceutically acceptable 

solutions containing from about 0.1 to ~000 mg, preferably about 

5 to 200 mg, and aoat preferably abdut 10 to 100 mg,. o~ an 
. I 

alltanoic acid dissolved in at 1eaat . one lipophilic solvent, 

15 resulting in a clear solution suitable ~r aottqal encapsulation. 

Tbe lipophilic solvent and the hyc.txjoxyl containing sottqel 

capsula plaaticizara, such as glycerin~ are immiscible, thereby 

iaprovinq botb the chemical stablli tjy of tbe alkanoic acid 

solution and i.Jiproving the physical tktahility of the softgal 
I 

20 capsula by greatly reducing tbe lliC}ratiqn o:t capsule plasticizers 

into tha encapsulated pharmaceutical ropulation. Additionally, 

the use or the lipopbilic sol vent pzievent.a the formation of 

astara which can decrea•• the cbe•ical •tability of the alkanoic 

acid solution. 

Suitable lipophilic solvents are polyol esters of fatty 

acids. The polyol eaters of fatty aci~ may be mono-, di-, tri-, 

etc, eaters of the polyols. Thus, th~re may ba tree hydroxyl 
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groups praaent in the polyol esters of :fatty acids useful as 

lipophilic solvents of the invention. 

The lipophilic solvent prarerred for uae in the present 

5 invention ia an alky1ene glycol derivative of formula IX: 
I 

10 

0 0 

R" )lo_..A,o)lllt" 

wherein 
n 

A represents c1-c4 alkylene optilonally substituted with 

alkyl or 

0 
II ; and 

'o~a• 

15 the R" groups are th.. same or different and 

represent c1-c12 alkylt 

20 

25 

Suitable lipophilic solvents inclUde those of formula III: 

where the R" groups are the same or di~feront and represent c 1-

c12 alkyl and R''' is hydrogen or 
0 

"oAR. 
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suitable lipophilic solvent. also include those of formula 

IV: 

IV 

where the R" groups are the same or different and represent c1-

~12 alkyl an4 R' ia c1-c6 alkyl. 

Other suitable lipophilic solvent• are those of formula rri 
where the R" qroupa are the same and ~epresent c1-c4 alkyl and 

R''' i• 

still other suitable lipophilic solvents are those of 

formula IV where the R• groups are ~e same or different and 

represent c1-c4 alkyl an4 R' ia methyl. 

~0 Most preferred lipophilic solvents' of formula III are those 

where R" is aethyl. Most preferred lipophilic sol vents of 

formula rv are those where the R" 4Jr'oupa are the same or 

different and represent CH3 (CH2 ) 6 or CH~(CH2 ) 8 • 

Particularly preferred solvents ar~ selected from the group 

!5 consisting of propylene glycol dicap~late/dicaprate, l., 2, 3-

propanatriol triacetate and mixtures t~ereot. Most preferably 

the solvents suitable for use in the p~esent invention include 
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propylane ·qlycol dicaprylate/dic:apJtat:e, 

triacetate and Jlixtures thereor~ 

PCTIUS95/06183 

1,2,3-propanetriol 

Propylene glycol 

dicaprylatefdicaprat:e ia available un4er the trade name Captex 

200 troa Karlahaan Lipid special ties and 1, 2, 3-propanetriol 
I 

triacetate is available undClr the tJ:tade name Triacetin from 
I 

Eastaan Chemicals. 

The inventive solutions may \also contain optional, 

additional inqradients to improve the dispersivity ancl 

dissolution of the substituted al~anoic acid. Suitable 

10 additional components include surtactants such as, tor example, 
. I 

1.5 

polyglyceryl eaters of fatty acids, polyqlycolyzed glycerides, 
I 

propylene glycol eaters, aono- and di-g~ycerides,. sorbitan fatty 

acid esters, polyoxyethylene aorbi*n tatty acid eaters, 

polyoxyethylene sorbitol est:ara, polyoxyethylene aoicls, 

polyoxyathylena alcohols, and mixture. thereat. A preferred 

class of surfactant& for uao in coabin~tion with the lipophilic 

sol vents ia the polyoxyethylene sorbl tan fatty acid esters. 
. I 

suitable sorbitan esters are sold under the trade nama TWeen. 
I 

A particularly useful TWeen ia polyo~ethylene (20) sorbitan 

20 mono-oleate (Tween 80). 

25 

The active substituted alkanoic aFid pharmaceutical aqent: 

may .be preaant in t:he solution in aaount!s ranging up to about 30t 
. I 

by veight o~ tha solution. Preferre~ concentrations of the 

active agent ara froa about 5-20t, more preferably about 10-lSt. 

by veigbt of the final solution. Combinations of lipophilic 
I 

solvents may he used to obtain a desir~d final concentration. 
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For example, ~etoprofen may be pr.aent in the solution in 

amounts ranqinq up to about st by weiqht of tbe solution when 

dissolved only in propylene glycol dicaprylate/dicaprata. 

Ketoprofen may ba present in the soluti~n in amounts ranging up 

• 5 to about 14t by weight of the aolutiori when dissolved only in 

1,2,3-propanatriol triacetate. When dtsaolved in a mixture of 

propylene glycol dicaprylate/dicaprate, 1,2, J-propanetriol 

triacetat.e and Tween, tbe ketoprofen ph.rmaceutical agent may be 

present in solution in amounts ranging ~p to about 22t by weight 

10 ot solution. 

rn addition to the ketoprofen pha~cautical agent and the 

lipophilic solvents, other adjuncta may optionally be present. 

Pol.yoxyethylene (20) sorbitan mono-ol.ata ('rWean 80) DlllY be 

included in tba solution up to aboutj sot by weight of the 

L5 solution. 

once the appropriate pharmaceuti~lly acceptable solution 

of the substituted alkanoic acid is formulated, it can be 

encapaulatac:l into conventional softg'l capsules using any 

suitable. encapsulation method, such as for example, the rotary 

:o die proceaa. 

All documents, ~' patents an~ ~ournal articles, cited 

above or belov are hereby incorporated by reference in their 

entirety. 

One skilled in the art will recognize that modifications 118Y 

5 be made in the present invention wit~out deviating from the 

spirit or aeope ot the invention. The tnvention is illustrated 

further by the following examples which.are not to be construed 
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aa limiting the invention or scope ofl the specific procedures 

described herein. 

Example 1 

5 Pharmaceutically acceptable soluti~ns containing ketoprofen 

10 

are prepared in the tollowinq manner. Firat, mix the following 

until homogeneous: 

(l.) about 92 mg of propylene glyc~l dicaprylate/dicaprate; 

(2) about 92mg of 1,2,3-propanetriol acetate; and 

(3) about 10 mg of polyoxyethyl~e (20) sorbitan mono-

oleate. 

Second, add about 25 mg of ketoprofen t~ the homogeneous mixture 

of propylene glycol clicaprylate, 1, 2, 3-ipropanatriol acetate and 

polyoxyathylene (20) sorbitan m.ono-olea~e, and aix again. While 

15 mixing in the ketoprofen, heat the mjlxtura and maintain the 

temperature between l.10-12S°F until thelketoprofen is dissolved. 

once tha ketoprofen is fully dissolve~, the solution is tben 

cooled and deaerated. After being c~led and deaeratad, the 

katoprofen solution can be encapsulaied in suitable softgel 

20 capsules, such aa 4 oval softgel. The tilled sottgel capsules 

are thereafter dry finished to the app~opriate hardness. 

Pharmaceutically acceptable soluti~ns containing ketoprcfen 

~5 are prepared in the following manner. !First, mix the tollcwinq 

until ho•oqeneoua: 

" 
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(1) about 112 lllCJ ot propylene glycol 

dicaprylate/dieaprate; 

(2) about 72 a<J·. or ~,2,3-propaneftriol acetate; and 

(3) about 14 mg of palyoxyathy~ene . (20) sorbitan mono-

oleate. 

Second, acid about 25 mq or katoprofen t:P the homoqeneous mixture 

ot propylene glycol dicaprylata, 1,2,3tpropanetriol acetate and 

polyoxyethylene (20) sorbitan mono-ole.te, and mix aqain. While 

mixinq in the kataprofan, heat the 1bxt.ure and maintain the 

10 temperature between 110-12sDy until th~ katoprotan is dissolved. 

Once the ketoprofen is fully disaol v~d, the solution is then 

cooled and deaerata4. Attar. beinc;r cc\»oled and daaerated, the 

ketoproten solution can be encapeula~ed in suitable aoftgel 

capsules, such as 4 oval aoftqal. Th~ filled aoftqel capsules 

15 are thereafter dry finished to the apptopriata hardna••· 

bample 3 

Pharmaceutically acceptable solutipns containing up to about 

22' katoprofan by weight of solution are prepared in the 
I 

20 following manner, which provides a 'elf-emulsifying system. 

25 

Firat, mix the following until homoqan.ous: 

( 1) propylene glycol d.icaprylat~/dicaprate in an amount 

ranqing froa about 40' to about 9$t by weight; 

(2) 1,2,3-propanetriol acetate 1~ an amount ranging from 

about l' to about 55\ by weight; and 
I 

(3) polyoxyethylene (20) sarbital'l! 1110no-oleata in an amount 

ranging froa about lt to about so' by weight. 
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second, add ketoproten to the homogenepus mixture of propylene 

glycol dicaprylate, 1,2,3-propane~iol triacatate and 

polyoxyethylane (20) sorbitan mono-olea~e, and •ix again. While 

mixing in tho ketoprofen, heat the m~xtura and maintain the 

5 temperature between 110-125°F until the ketoprofen is dissolved. 

once the ketoprofen is rully dissolve~, the solution is then 

cooled and deaerated. Aftar being. cc!oled ancl deaerated, the 

ketoprofen solution can be encapsulatiad in suitable softgal 

capsules. 1'he filled softgel capsu~es are thereafter dry 

10 finished to the appropriate hardness. 

EXample 4 

Pharmaceutically acceptable solutiqns containing up to about 

l.4t katoprofen by weight of solutio~ aro prepared in the 

LS following manner. First, mix the tollo¥ing until homogeneous: 

( 1) propylene glycol dicaprylate(dicaprate in an Zllllount 

ranqinq from about ll to about soli by weight; and 

(2) 1,2,3-propanetriol acetate in an amount ranging from 

about sot to about 99l by weight. 

:o second, adcl katoprofen to the hoaoqeneous aixture of propylene 

glycol dicaprylata and 1,2,3-propanatridl acetate and aix again. 
I 

5 

While mixlnq in the ketoprofen, heat the paixture and maintain the 

t&Jiperature between 110-125°F until the 1cetoprofen is c1issolvad. 

Once the katoprofen is fully dissolve~, the solution is then 

cooled and deaerated. After bainCJ cooled and deaerated, the 
I 

ketoprofen solution can ba encapsulat4ld in suitable softgel 
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capsules. The filled softgel caps~les are thereafter dry 

finished to the appropriate hardness. 

Example 5 

Pha:naacautically acceptable soluti~ns containin9 up to about 

5' ketoprofan by weight of solution ar~ prepared by mixing the 

ketoprofen with propyleno 9lycol dicfprylate/dicaprate while 

heating the mixture. The temperature ~f the mixture should be 

maintained between 110-125°F until the lketoprofen is dissolved. 

10 once the ketoprofen is fully dis sol vefi, the solution is then 

15 

cooled and deaerated. After being c~oled and deaerated, the 

ketoprofen solution can be a.ncapsula~ad in suitable aoftqel 

capsules. . Tbe filled softgel capsu!lea are thereafter dry 

finished to the appropriate hardness. 

Example 6 

Pharmaceutically acceptable soluticj,ns containing up to about 

14% ketoprofen by weight of solution a~e prepared by mixing the 

ketoprofen with 1,2,3-propanetrial ac~tate while heating the 

20 mixture. The temperature of the mixt~e should ba maintained 

between 110-125°F until the ketoproten is dissolved. once the 

ketoprofen ia fully dissolved, the sol~tion is then cooled and 
. 

deaeratad. After t>ein9 cooled and d~aerated., the ketoprofen 

solution can be encapsulated in suitabl!e softqel capsules. The 

25 filled soft9el capsules are thereatt-ltr dry t inished to the 

appropriate hardness. 
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Example 7 

The follovinq rormulations are ~epared aecordinq to the 

invention uainq the procedure sat fort1 above in Example 1. 

Ingredient A !(lllCJ) B (11lCJ) c (mq) 

Propylene glycol 192 1.84 276 
dicaprylateJdicaprata 

1,2,3-Propanetriol triacetata ~3 184 276 

Polyoxyethylene (20) sorbitan ~0 20 30 
mono-oleate 

Xetoprofen ~5 50 75 

Final aoftqel size 4 pval 7.5 oval 1.2 oval 

Example 8 

The following comparative fo~ulations are preparod 

15 essentially as in the procedure set tor~h above in Example 1 but 

do not include the lipophilic solvent a~ordinq to the invention. 

Ingredient D •CJ) E (mq) p (mq) 

Water 5 46 1.0.92 1.6.38 

Potassium hydroxide 6~06 12.12 18.18 

20 Polyoxyathylena qlycol 400 43 •• 48 876.96 1315.44 

Propylene glycol ~5 50 75 

Ketoproten 2s 50 75 

Final softqal size 12 ~val 20 oval 30 oval 

25 

certain specific embodiments ot! ~e present invention have 

been discussed and disclosed in detail. Many other embodiments 
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tbat have not been d1•closed or described are nevertheless the 

equivalent of and tall within the sco~ ot the present invention 

and/or the follovinq claims. 
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n cr.anu 

1. A pharmaceutical composition comprising alkanoic acids 

aalectad from the· group consisting oF alkanaic acida of the 

formula•: 

R 

OH 

or pharmaceutically acceptable salts ~ereof, 

wherein 

O~C02H 

N 

R represents a hydrogen atom or ~n alkyl qroup containing 

1 to 4 carbon atoms~ 

R1 represents hydrogen, haloqan, c1-c6 alkyl, phenylalkyl 

where the alkyl is c1-c6 alkyl, a benzoyl group ot the 

formula: 

0 

where R4 represents hydroq~, c1-c6 alkyl, or an 

alkylthio qroup having 1 to 1 carbon atoms; or 

R1 represents a group ot the form*la: 

,) 

• 
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where n ia o, l or 2; 

R:2 represents hydrogen, hydroxy or cl-c, alkoxy; 

R3 repreaents hydrogen, c1-c6 alk*l or phenyl; and 

Rs ia c1-c6 alltoxy. 

the 2-phenyl or naphthyl alkanoic acid being solubilized in a 
I 

lipophilic solvent. 

2. A pharmaceutical compositio~ accor~inq to Claim 1 

wherein the lipophilic solvent has thelformula: 

wherein 

A represents c1-c4 alkylane opt~onally substituted with 

alkyl or 

0 

"o)lR" 
; and. 

the R• qroupa are the aame of diff~ent and represent c1-c12 

alkyl. 
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J. A p~acautical co•poaitiqn according to Clai• 1 

wherein the lipophilic solvent has th~ formula: 

where the n• qroups are the same or dirrarent and reproaant c1-

c12 alkyl and R''' is hydrogen or 

4. A pharmaceutical compositiop accorc:Ung to Claim 1 

wherein the lipophilic solvent has thejformula: 

0 

II O~R" 
R"~O~ n 

R' 0 

where tha R" groups are the same or di~ferent and represent c1-

c12 alkyl and R' ia c 1-c6 alkyl. 

5. A pha1'11ac:eutical compositio~ accordin.tJ to Claim· 3, 

where the a• groups are the same and ~apreaent c 1-c4 alkyl and 

R''' is 

• 
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6. A pharmaceutical compoaitioJll accoriding to C1aim 4, 

wbera the R" groups are the same or dif*erent and represent c1-c4 

alkyl and R' is methyl. 

7 •. A pharmaceutical compositio~ accoridinq to claim 1, 

wherein tba lipophilic solvent comprisJa a aixtura of a alkylene 

qlycol derivative ot the formulal 

where the R" qroups are the same or di~ferent and represent c1-

c12 alkyl and R''' ia hydroqen or 

a alkylena qlycol derivative of the formula: 

0 

· II · o It" 
R"~o~y 

R1 0 

where the R" groups are the same or di~tarent and·rapreaant c1 -

c12 alkyl ana R' is cl'.o.c6 alkyl. 

a. A pharmaceutical composition! of Claim 1 wborein at 

~25 least one lipophilic solvent haa no fr~~ hydroxyl groups. 
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9. A phar.aceutical composition comprisinq Jtatoprofen, 

naproxen, oxaprozin or ibuprofen solub~lized up to 14t by weight 

in 1,2,3-propanetriol triacatate. 

10. A pharmaceutical composition compriein«J ketoprofen, 

ibuprofen, oxaprozin or naproxen solubilized up to 5t by weight 

in propylene qlycol dicaprylate/dioapr.te. 

11. The pharmaceutical compositiqn of claim 9, wherein the 

10 ketoproten, naproxen, oxaprozin or ibuprofen ia solubilized in 

a mixture of 1 to 50' by weigh~ ot propylene glycol 

dicaprylate/dicaprate and 50 to 99~ by waiqht of 1,2,3-

propanetriol triacetate. 

15 

!0 

12. A pharmaceutical compos! tiori camprisinq ketoprofan, 

oxaprozin, naproxen, oxaprozin or ibupr9fen solubilized up to 22' 

by waiqht in a aixture of 40 to 98t by wepiqht of propylene glycol 

dicaprylate/dicaprate, 1 to 55t by weig~t of 1,2:3-propanetriol 

triacatate, ana 1 to sot by weight ot • surfactant. 

13. A solution compriainq from about 0.1 to about 30' by 
I 

waiqht of ibuprofen, naproxen, oxaproizin or katoprofen in a 

lipophilic solvent. 

14. A solution according to Claim ~3, comprisinq from about 

5 to about 20t by weight of ibuprofen, naproxen, oxaprozin or 

katoprofan in a lipophilic solvent. 

• 
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15.. A solution according to Claill '1.3. comprisinq ~rom about 

10 to about 15' by weight or ibuprofe~, naproxenr oxaprozin or 

ketoprotan in a lipophilic solvent. 

16. A soft gelatin capsule co.prising a sol.ution or 

ketoprofen, naproxen, or ibuprofen in ~ lipophilic solvent •. 

17. A soft gelatin capsule according to Claim 16, wherein 

the amount of ketoprofen, naproxen, oxap-=-azin or ibuprofen in the 

10 solution is from about 10 to 1St by we~ght of the solution. 

LS 

18. A solution according to ~laim 13, wborein the 

lipophilic solvent is suitable for an~apsulation by a gelatin 

shell. 

19. A pharmaceutical composition ~omprising an amount ot 

'ketoprofen, ibuprofen, oxaprozin or naprcpxen affective to produce 

analqesia in a patientr the ketoprofen, ibuprofen, oxaprozin or 

naproxen being present ·as a solution in a pharmaceutically 

~o acceptable lipophilic solvent. 

20. A method for preparing_a liqu~d mixture of a 2- or 3-

aryl or J-hetoroaryl alkanoic acid suita~le for encapsulation in 

a sott gelatin capsule comprising mixi*g a 2- or 3-aryl or 3-

'5 hataroaryl alkanoic acid or the formulap 
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R R 

Its OH ~ O~C02H 

N 
R; 

or pharmaceutically acceptable salts thereof, 

wherein 

R represents a hydrogen atom or a~ alkyl group containing 

1 to 4 carbon atoms: 

R1 represents hydrogen, halogen, p1-c6 alkyl, phenyla1ky1 

where the alkyl is c1-c6 alkyl, a .benzoyl qroup of the 

formula: 

0 

where R• represents hydrogep, c 1-c6 alkyl, or an 

alkylthio group havinq 1 to 4 carbon atoms; or 

R1 repreaen~s a qroup of the formuia: 

where n is o, 1 or 2; 

R2 ropresonts hydrogen, hydroxy or c1-c6 alkoxy; 

R3 represents hydrogen, c1-c6 alky~ or phenyl; and 

\. 

• 
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R1 is c1-c, alkoxy, 

with an ertective solubilizinq amount ot at least one lipophilic 

solvent of the formula: 

wherein 

A represents c1-c4 alkylene optipnally substi.tuted with 

alkyl or 

0 

""-o)lR"; 
and 

tbe R• groups are the same of diffetent and represent c1-c12 

alkyl • 
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MAIN REQUEST 

CLAIMS 

1. A softgel capsule comprising a fill material wherein the fill material comprises 

(a) naproxen sodium; 

(b) a deionizing agent in an amount of from 0.2 to 1.0 mole equivalents per mole of 

the naproxen sodium; 

(c) polyethylene glycol; and 

(d) water. 

2. The capsule of claim 1 wherein the deionizing is selected from hydrochloric 

acid, hydrobromic acid, hydroiodic acid, sulfuric acid, fumaric acid, maleic acid, tartaric acid, 

methane-, ethane-, and benzene sulfonates, citric acid, malic acid, acetic acid, proprionic acid, 

pyruvic acid, butanoic acid, and lactic acid. 

3. The capsule of claim 2 wherein the deionizing agent is hydrochloric acid, citric acid or 

lactic acid. 

4. The capsule of claim 3 wherein the deionizing agent is lactic acid. 

5. The capsule of any one of the preceding claims wherein polyethylene glycol is present 

in an amount from 10% to 80% by weight. 

6. The capsule of any one of the preceding claims wherein the polyethylene glycol is one 

or more polyethylene glycols with a molecular weight between 300 and 1500. 

7. The capsule of any one of the preceding claims wherein water is present in an amount 

from 1% to 18% by weight. 

8. The capsule of any one of the preceding claims further comprising one or more 

excipients selected from the group consisting of plasticizers, crystallization inhibitors, wetting 

agents, bulk filling agents, solubilizers, bioavailability enhancers, solvents, dyes, preservatives, 

solvents, surfactants, and combinations thereof. 
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9. The capsule of claim 8 wherein the solubilizer is selected from the group consisting of 

glycerin, polyvinylpyrrolidone, propylene glycol and combinations thereof. 

10. The capsule of claim 9 wherein the solubilizer is present in amount from 1% to 10% by 

weight. 

11. The capsule of any one of the preceding claims wherein the fill material is liquid. 

12. A capsule of any one of the preceding claims for use as a medicament. 

13. A method of making the capsule of any of the preceding claims comprising 

(a) mixing naproxen sodium, the polyethylene glycol and the deionizing agent and 

water; and 

(b) encapsulating the mixture in a softgel capsule. 

14. The method of claim 13, wherein step (a) is conducted at a temperature of from sooc 
to 70°C. 

15. The use of 

(a) naproxen sodium; 

(b) a deionizing agent in an amount of from 0.2 to 1.0 mole equivalents per mole of 

the naproxen sodium; 

(c) polyethylene glycol; and 

(d) water 

in the manufacture of a medicament in the form of a capsule for administration of the 

naproxen sodium to a patient in need thereof. 
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1st AUXILIARY REQUEST 

CLAIMS 

1. A softgel capsule comprising a fill material wherein the fill material comprises 

(a) naproxen sodium; 

(b) fumaric acid, maleic acid, tartaric acid, citric acid, malic acid, acetic acid, 

proprionic acid, pyruvic acid, butanoic acid or lactic acid in an amount of from 0.2 to 1.0 mole 

equivalents per mole of the naproxen sodium; 

(c) polyethylene glycol; and 

(d) water. 

2. The capsule of claim 1 wherein (b) is citric acid or lactic acid. 

3. The capsule of claim 2 wherein (b) is lactic acid. 

4. The capsule of any one of the preceding claims wherein polyethylene glycol is present 

in an amount from 1 0% to 80% by weight. 

5. The capsule of any one of the preceding claims wherein the polyethylene glycol is one 

or more polyethylene glycols with a molecular weight between 300 and 1500. 

6. The capsule of any one of the preceding claims wherein water is present in an amount 

from 1% to 18% by weight. 

7. The capsule of any one of the preceding claims further comprising one or more 

excipients selected from the group consisting of plasticizers, crystallization inhibitors, wetting 

agents, bulk filling agents, solubilizers, bioavailability enhancers, solvents, dyes, preservatives, 

solvents, surfactants, and combinations thereof. 

8. The capsule of claim 7 wherein the solubilizer is selected from the group consisting of 

glycerin, polyvinylpyrrolidone, propylene glycol and combinations thereof. 

9. The capsule of claim 8 wherein the solubilizer is present in amount from 1% to 10% by 

weight. 
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10. The capsule of any one of the preceding claims wherein the fill material is liquid. 

11. A capsule of any of the preceding claims for use as a medicament. 

12. A method of making the capsule of claim 1 comprising 

(a) mixing components (a), (b), (c) and (d) as defined in claim 1; and 

(b) encapsulating the mixture in a softgel capsule. 

13. The method of claim 12, wherein step (a) is conducted at a temperature of from 50°C 

to 70°C. 

14. The use of 

(a) naproxen sodium; 

(b) fumaric acid, maleic acid, tartaric acid, citric acid, malic acid, acetic acid, 

proprionic acid, pyruvic acid, butanoic acid or lactic acid in an amount of from 0.2 to 1.0 mole 

equivalents per mole of the naproxen sodium; 

(c) polyethylene glycol; and 

(d) water 

in the manufacture of a medicament in the form of a capsule for administration of the naproxen 

sodium to a patient in need thereof. 
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2nd AUXILIARY REQUEST 

CLAIMS 

1. A softgel capsule comprising a fill material wherein the fill material comprises 

(a) naproxen sodium; 

(b) fumaric acid, maleic acid, tartaric acid, malic acid, acetic acid, proprionic acid, 

pyruvic acid, butanoic acid or lactic acid in an amount of from 0.2 to 1.0 mole equivalents per 

mole of the naproxen sodium; 

(c) polyethylene glycol; and 

(d) water. 

2. The capsule of claim 1 wherein (b) is lactic acid. 

3. The capsule of any one of the preceding claims wherein polyethylene glycol is present 

in an amount from 10% to 80% by weight. 

4. The capsule of any one of the preceding claims wherein the polyethylene glycol is one 

or more polyethylene glycols with a molecular weight between 300 and 1500. 

5. The capsule of any one of the preceding claims wherein water is present in an amount 

from 1% to 18% by weight. 

6. The capsule of any one of the preceding claims further comprising one or more 

excipients selected from the group consisting of plasticizers, crystallization inhibitors, wetting 

agents, bulk filling agents, solubilizers, bioavailability enhancers, solvents, dyes, preservatives, 

solvents, surfactants, and combinations thereof. 

7. The capsule of claim 6 wherein the solubilizer is selected from the group consisting of 

glycerin, polyvinylpyrrolidone, propylene glycol and combinations thereof. 

8. The capsule of claim 7 wherein the solubilizer is present in amount from 1% to 1 0% by 

weight. 

9. The capsule of any one of the preceding claims wherein the fill material is liquid. 
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10. A capsule of any of the preceding claims for use as a medicament. 

11. A method of making the capsule of claim 1 comprising 

(a) mixing components (a), (b), (c) and (d) as defined in claim 1; and 

(b) encapsulating the mixture in a softgel capsule. 

12. The method of claim 11, wherein step (a) is conducted at a temperature of from 50°C 

to 70°C. 

13. The use of 

(a) naproxen sodium; 

(b) fumaric acid, maleic acid, tartaric acid, malic acid, acetic acid, proprionic acid, 

pyruvic acid, butanoic acid or lactic acid in an amount of from 0.2 to 1.0 mole equivalents per 

mole of the naproxen sodium; 

(c) polyethylene glycol; and 

(d) water 

in the manufacture of a medicament in the form of a capsule for administration of the naproxen 

sodium to a patient in need thereof. 
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3rd AUXILIARY REQUEST 

CLAIMS 

1. A softgel capsule comprising a fill material wherein the fill material comprises 

(a) naproxen sodium; 

(b) lactic acid in an amount of from 0.2 to 1.0 mole equivalents per mole of the 

naproxen sodium; 

(c) polyethylene glycol; and 

(d) water. 

2. The capsule of claim 1 wherein polyethylene glycol is present in an amount from 1 0% 

to 80% by weight. 

3. The capsule of claim 1 wherein the polyethylene glycol is one or more polyethylene 

glycols with a molecular weight between 300 and 1500. 

4. The capsule of claim 1 wherein water is present in an amount from 1% to 18% by 

weight. 

5. The capsule of claim 1 further comprising one or more excipients selected from the 

group consisting of plasticizers, crystallization inhibitors, wetting agents, bulk filling agents, 

solubilizers, bioavailability enhancers, solvents, dyes, preservatives, solvents, surfactants, and 

combinations thereof. 

6. The capsule of claim 5 wherein the solubilizer is selected from the group consisting of 

glycerin, polyvinylpyrrolidone, propylene glycol and combinations thereof. 

7. The capsule of claim 6 wherein the solubilizer is present in amount from 1% to 10% by 

weight. 

8. The capsule of any one of the preceding claims wherein the fill material is liquid. 

9. A capsule of any one of the preceding claims for use as a medicament. 

10. A method of making the capsule of any one of the preceding claims comprising 
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. . 
) 

(a) mixing naproxen sodium, the polyethylene glycol, the lactic acid and water; and 

(b) encapsulating the mixture in a softgel capsule. 

11. The method of claim 10, wherein step (a) is conducted at a temperature of from sooc 
to 70°C. 

12. The use of 

(a) naproxen sodium; 

(b) lactic acid in an amount of from 0.2 to 1.0 mole equivalents per mole of the 

naproxen sodium; 

(c) polyethylene glycol; and 

(d) water 

in the manufacture of a medicament in the form of a capsule for administration of the naproxen 

sodium to a patient in need thereof. 
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4th AUXILIARY REQUEST 

CLAIMS 

1. A softgel capsule obtainable by a method which comprises 

(I) producing a fill material by mixing 

(a) naproxen sodium; 

(b) a deionizing agent in an amount of from 0.2 to 1.0 mole equivalents per 

mole of the naproxen sodium; 

(c) polyethylene glycol; and 

(d) water 

at a temperature of from 50°C to 70°C; and 

(II) encapsulating the mixture in a softgel capsule. 

2. The capsule of claim 1 wherein the deionizing is selected from hydrochloric 

acid, hydrobromic acid, hydroiodic acid, sulfuric acid, fumaric acid, maleic acid, tartaric acid, 

methane-, ethane-, and benzene sultanates, citric acid, malic acid, acetic acid, proprionic acid, 

pyruvic acid, butanoic acid, and lactic acid. 

3. The capsule of claim 2 wherein the deionizing agent is hydrochloric acid, citric acid or 

lactic acid. 

4. The capsule of claim 3 wherein the deionizing agent is lactic acid. 

5. The capsule of any one of the preceding claims wherein polyethylene glycol is used in 

an amount from 1 0% to 80% by weight. 

6. The capsule of any one of the preceding claims wherein the polyethylene glycol is one 

or more polyethylene glycols with a molecular weight between 300 and 1500. 

7. The capsule of any one of the preceding claims wherein water is used in an amount 

from 1% to 18% by weight. 

8. The capsule of any one of the preceding claims further comprising one or more 

excipients selected from the group consisting of plasticizers, crystallization inhibitors, wetting 
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agents, bulk filling agents, solubilizers, bioavailability enhancers, solvents, dyes, preservatives, 

solvents, surfactants, and combinations thereof. 

9. The capsule of claim 8 wherein the solubilizer is selected from the group consisting of 

glycerin, polyvinylpyrrolidone, propylene glycol and combinations thereof. 

10. The capsule of claim 9 wherein the solubilizer is present in amount from 1% to 10% by 

weight. 

11. The capsule of any one of the preceding claims wherein the fill material is liquid. 

12. A capsule of any one of the preceding claims for use as a medicament. 

13. A method of making the capsule of any of the preceding claims comprising 

(a) mixing naproxen sodium, the polyethylene glycol and the deionizing 

agent and water at a temperature of from sooc to 70°C; and 

(b) encapsulating the mixture in a softgel capsule. 

14. The use of 

(a) naproxen sodium; 

(b) a deionizing agent in an amount of from 0.2 to 1.0 mole equivalents per mole of 

the naproxen sodium; 

(c) polyethylene glycol; and 

(d) water 

in the manufacture of a medicament in the form of a capsule for administration of the 

naproxen sodium to a patient in need thereof. 
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Sth AUXILIARY REQUEST 

CLAIMS 

1. A softgel capsule obtainable by a method which comprises 

(I) producing a fill material by mixing 

(a) naproxen sodium; 

(b) fumaric acid, maleic acid, tartaric acid, citric acid, malic acid, acetic acid, 

proprionic acid, pyruvic acid, butanoic acid or lactic acid in an amount of from 0.2 to 1.0 mole 

equivalents per mole of the naproxen sodium; 

(c) polyethylene glycol; and 

(d) water 

at a temperature of from 50°C to 70°C; and 

(II) encapsulating the mixture in a softgel capsule. 

2. The capsule of claim 1 wherein (b) is citric acid or lactic acid. 

3. The capsule of claim 2 wherein (b) is lactic acid. 

4. The capsule of any one of the preceding claims wherein polyethylene glycol is used in 

an amount from 1 0% to 80% by weight. 

5. The capsule of any one of the preceding claims wherein the polyethylene glycol is one 

or more polyethylene glycols with a molecular weight between 300 and 1500. 

6. The capsule of any one of the preceding claims wherein water is used in an amount 

from 1% to 18% by weight. 

7. The capsule of any one of the preceding claims further comprising one or more 

excipients selected from the group consisting of plasticizers, crystallization inhibitors, wetting 

agents, bulk filling agents, solubilizers, bioavailability enhancers, solvents, dyes, preservatives, 

solvents, surfactants, and combinations thereof. 

8. The capsule of claim 7 wherein the solubilizer is selected from the group consisting of 

glycerin, polyvinylpyrrolidone, propylene glycol and combinations thereof. 
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9. The capsule of claim 8 wherein the solubilizer is present in amount from 1% to 10% by 

weight. 

10. The capsule of any one of the preceding claims wherein the fill material is liquid. 

11. A capsule of any of the preceding claims for use as a medicament. 

12. A method of making the capsule of claim 1 comprising 

(a) mixing components (a), (b), (c) and (d) as defined in claim 1 at a temperature 

of from 50°C to 70°C; and 

(b) encapsulating the mixture in a softgel capsule. 

13. The use of 

(a) naproxen sodium; 

(b) fumaric acid, maleic acid, tartaric acid, citric acid, malic acid, acetic acid, 

proprionic acid, pyruvic acid, butanoic acid or lactic acid in an amount of from 0.2 to 1.0 mole 

equivalents per mole of the naproxen sodium; 

(c) polyethylene glycol; and 

(d) water 

in the manufacture of a medicament in the form of a capsule for administration of the naproxen 

sodium to a patient in need thereof. 
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Sth AUXILIARY REQUEST 

CLAIMS 

1. A softgel capsule obtainable by a method which comprises 

(I) producing a fill material by mixing 

(a) naproxen sodium; 

(b) fumaric acid, maleic acid, tartaric acid, malic acid, acetic acid, proprionic acid, 

pyruvic acid, butanoic acid or lactic acid in an amount of from 0.2 to 1.0 mole equivalents per 

mole of the naproxen sodium; 

(c) polyethylene glycol; and 

(d) water 

at a temperature of from 50°C to 70°C; and 

(II) encapsulating the mixture in a softgel capsule. 

2. The capsule of claim 1 wherein (b) is lactic acid. 

3. The capsule of any one of the preceding claims wherein polyethylene glycol is used in 

an amount from 1 0% to 80% by weight. 

4. The capsule of any one of the preceding claims wherein the polyethylene glycol is one 

or more polyethylene glycols with a molecular weight between 300 and 1500. 

5. The capsule of any one of the preceding claims wherein water is used in an amount 

from 1% to 18% by weight. 

6. The capsule of any one of the preceding claims further comprising one or more 

excipients selected from the group consisting of plasticizers, crystallization inhibitors, wetting 

agents, bulk filling agents, solubilizers, bioavailability enhancers, solvents, dyes, pres~rvatives, 

solvents, surfactants, and combinations thereof. 

7. The capsule of claim 6 wherein the solubilizer is selected from the group consisting of 

glycerin, polyvinylpyrrolidone, propylene glycol and combinations thereof. 

8. The capsule of claim 7 wherein the solubilizer is present in amount from 1% to 10% by 

weight. 
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9. The capsule of any one of the preceding claims wherein the fill material is liquid. 

10. A capsule of any of the preceding claims for use as a medicament. 

11. A method of making the capsule of claim 1 comprising 

(a) mixing components (a), (b), (c) and (d) as defined in claim 1 at a temperature 

of from 50°C to 70°C; and 

(b) encapsulating the mixture in a softgel capsule. 

12. The use of 

(a) naproxen sodium; 

(b) fumaric acid, maleic acid, tartaric acid, malic acid, acetic acid, proprionic acid, 

pyruvic acid, butanoic acid or lactic acid in an amount of from 0.2 to 1.0 mole equivalents per 

mole of the naproxen sodium; 

(c) polyethylene glycol; and 

(d) water 

in the manufacture of a medicament in the form of a capsule for administration of the naproxen 

sodium to a patient in need thereof. 
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7th AUXILIARY REQUEST 

CLAIMS 

1. A softgel capsule obtainable by a method which comprises 

(I) producing a fill material by mixing 

(a) naproxen sodium; 

(b) lactic acid in an amount of from 0.2 to 1.0 mole equivalents per mole of 

the naproxen sodium; 

(c) polyethylene glycol; and 

(d) water 

at a temperature of from 50°C to 70°C; and 

(II) encapsulating the mixture in a softgel capsule. 

2. The capsule of claim 1 wherein polyethylene glycol is used in an amount from 10% to 

80% by weight. 

3. The capsule of claim 1 wherein the polyethylene glycol is one or more polyethylene 

glycols with a molecular weight between 300 and 1500. 

4. The capsule of claim 1 wherein water is used in an amount from 1% to 18% by weight. 

5. The capsule of claim 1 further comprising one or more excipients selected from the 

group consisting of plasticizers, crystallization inhibitors, wetting agents, bulk filling agents, 

solubilizers, bioavailability enhancers, solvents, dyes, preservatives, solvents, surfactants, and 

combinations thereof. 

6. The capsule of claim 5 wherein the solubilizer is selected from the group consisting of 

glycerin, polyvinylpyrrolidone, propylene glycol and combinations thereof. 

7. The capsule of claim 6 wherein the solubilizer is present in amount from 1% to 10% by 

weight. 

8. The capsule of any one of the preceding claims wherein the fill material is liquid. 

9. A capsule of any one of the preceding claims for use as a medicament. 
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10. A method of making the capsule of any one of the preceding claims comprising 

(a) mixing naproxen sodium, the polyethylene glycol, the lactic acid and water at a 

temperature of from 50°C to 70°C; and 

(b) encapsulating the mixture in a softgel capsule. 

11 . The use of 

(a) naproxen sodium; 

(b) lactic acid in an amount of from 0.2 to 1.0 mole equivalents per mole of the 

naproxen sodium; 

(c) polyethylene glycol; and 

(d) water 

in the manufacture of a medicament in the form of a capsule for administration of the naproxen 

sodium to a patient in need thereof. 
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Minutes of the oral proceedings 

of 16 September 2014 

Composition of the Board: 

Chairman: J. Riolo 

Members: D. Boulais 

W. Ungler 

Start of oral proceedings: 09.00 hours 

End of oral proceedings: 10_25 hours 

Documents presented: Claims 1 to 13 of an amended main request. 

Present on behalf of the appellant: Ms c_ Crowhurst 

professional representative, identified by: ID-Card 

accompanied by: Mr W. Cutchins 

The Chairman declared the oral proceedings open. 

He summarised the relevant facts as appearing from the file. 

The appellant addressed the Board. 

The matter was then discussed with the appellant_ 

After having discussed the main request filed with letter dated 22 

August 2014 the appellant filed an amended version of the main 

request. The former main request and all auxiliary requests were 

withdrawn. 

As regards claim 13 of the (amended) main request the appellant 

shared the view of the Board that this claim was directed to a 
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method of preparation of a medicament instead of claiming a second 

medical use. 

The appellant requested that the decision under appeal be set aside 

and that a patent be granted on the basis of the claims of the main 

request filed during the oral proceedings of 16 September 2014. 

The Chairman asked the appellant if they had any further comments or 

requests. There were none. 

The Chairman then declared the debate closed. 

After deliberation by the Board, the following decision was given: 

1. The decision under appeal is set aside. 

2. The case is remitted to the department of first instance with the 

order to grant a patent on the basis of the claims of the main 

request filed during the oral proceedings of 16 September 2014 and 

a description to be adapted thereto. 

The Chairman then closed the oral proceedings. 
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·t'ict_; (\ 
-1st AUXILIAR¥ REQUEST 

CLAIMS 

1. A softgel capsule comprising a fill material wherein the fill material comprises 

(a) naproxen sodium; 

{b) fumaric acid, maleic acid, tartaric acid, citric acid, malic acid, acetic acid, 

proprionic acid, pyruvic acid, butanoic acid or lactic acid in an amount of from 0.2 to 1.0 mole 

equivalents per mole of the naproxen sodium; 

{c) polyethylene glycol; afAi 

(d) watelj" Cl:.N\d 
(e) ® 

2. The capsule of claim 1 wherein (b) is citric acid or lactic acid. 

3. The capsule of claim 2 wherein (b) is lactic acid. 

4. The capsule of any one of the preceding claims wherein polyethylene glycol is present 

in an amount from 10% to 80% by weight. 

5. The capsule of any one of the preceding claims wherein the polyethylene glycol is one 

or more polyethylene glycols with a molecular weight between 300 and 1500. 

6. The capsule of any one of the preceding claims wherein water is present in an amount 

from 1% to 18% by weight. 

7. The capsule of any one of the preceding claims further comprising one or more 

excipients selected from the group consisting of plasticizers, crystallization inhibitors, wetting 

agents, bulk filling agents, solubilizers, bioavailability enhancers, solvents, dyes, preservatives, 

solvents, surfactants, and combinations thereof. 

0.... 
a: Tl:le e8J'St:lle of claiiii 7 wl:lereiR the solubilizer ~selected from the group consisting of 

~ glycerin, polyvinylpyrrolidone, propylene glycol and combinations thereott_ 

<g H. . The capsule ofllairn5fwherein the solubilizer is present in amount from 1% to 10% by 

werght. 0--~0V\Q.. df- -\'k yt'e~~ 

\6/1/l'f-
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The capsule of any one of the preceding claims wherein the fill material is liquid. 

A capsule of any of the preceding claims for use as a medicament. 

A method of making the capsule of claim 1 comprising 

(a) mixing components (a), (b), (c) aMI (d as defined in claim 1; and 
J 

(b) encapsulating the mixture in a softgel capsule. 

I\ 
1 .~ The method of claim j2; wherein step (a) is conducted at a temperature of from sooc 

to 70°C. 

\ ~ ;.<. The use of 

(a) naproxen sodium; 

(b) fumaric acid, maleic acid, tartaric acid, citric acid, malic acid, acetic acid, 

proprionic acid, pyruvic acid, butanoic acid or lactic acid in an amount of from 0.2 to 1.0 mole 

equivalents per mole of the naproxen sodium; 

polyethylene glycol; aea. 
wate~·OAci 

in the manufacture of a medicament in the form of a capsule for administration of the naproxen 

sodium to a patient in need thereof. 

-i:> Ce]@ 
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Summary of Facts and Submissions 

I. The appeal lies from the decision of the Examining 

Division refusing European patent application 

No. 06 737 018.9. 

II. The decision was based on the sets of claims of the 

main request and auxiliary requests 1-5 filed with the 

letter of 16 September 2011 and the auxiliary request 6 

filed with the letter of 4 October 2011. 

III. 

Claim 1 of the main request read as follows: 

"1. A pharmaceutical composition comprising 

a) a salt of an acidic pharmaceutical agent; 

b) a deionizing agent which is a hydrogen ion species 

in an amount to cause partial deionisation of the 

salt of from about 0.2 to 1.0 mole equivalents per 

mole of the pharmaceutically active agent; 

c) polyethylene glycol; and optional 

d) water." 

The independent claims of subsequent requests differed 

from claim 1 of the main request mainly in the category 

of the claim ("A softgel capsule ... ", "A pharmaceutical 

composition obtainable by a method ... ", "A method of 

making a pharmaceutical composition, and the use of the 

composition). Only according to the sixth auxiliary 

request was the acidic pharmaceutical agent limited to 

naproxen sodium. 

In the decision under appeal, the following documents 

were cited inter alia: 

D1: US-A-5 360 615 

D2: WO-A-95/31979 

D3: US-A-2001/007668 
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IV. The decision under appeal, as far as relevant to the 

present decision, may be summarised as follows: 

a) Claim 1 of the main request was not novel in view 

of D3, which disclosed a composition comprising 

naproxen sodium. 

b) Inventive step of the main request was also 

assessed by the Examining Division despite the 

finding that claim 1 was not novel. The closest 

prior art was seen as being either D1 or D3. The 

distinguishing feature was the presence of the 

additional acid. The experimental data provided 

with the letter of 16 September 2011, when 

compared with the information provided in D2 

regarding the instability of a formulation 

according to D1, did not provide evidence of a 

technical effect since there were too many 

differences between the formulations in question, 

and an effect could not be attributed to the 

distinguishing feature. The problem was 

consequently identified as the provision of a 

further composition. In order to solve the problem 

of providing an alternative, the addition of any 

compound to the composition, including an acid, 

was seen as obvious and in view of this, inventive 

step was denied. 

c) Auxiliary requests 1-5 failed for the same reasons 

as those provided for the main request. 

d) Claim 1 of auxiliary request 6 did not fulfill the 

requirements of Article 123(2) EPC. Novelty was 

also denied in view of D3. 
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V. The applicant (appellant) filed an appeal against that 

decision. With the statement setting out the grounds of 

appeal, the appellant filed a new main request and 

thirteen auxiliary requests, and submitted the 

following item of evidence: 

D7: Annex to grounds of Appeal: Report on comparative 

studies. 

VI. With the communication sent in preparation for oral 

proceedings, the Board expressed a preliminary view 

with respect to novelty, added subject-matter and 

inventive step, in particular stating that the 

experimental tests provided as D7 appeared to show less 

PEG ester formation using the compositions according to 

the application. The Board also noted that said tests 

appeared to demonstrate that the compositions alleged 

prepared according to the application, with the 

exception of samples 8 and 11, were characterised by 

phase separation and precipitation, and questioned 

whether they could be considered suitable for the 

intended purpose, i.e. encapsulation into softgel 

capsules. 

VII. 

VIII. 

With the letter of 22 August 2014 the appellant 

submitted further arguments, a new main request and 

auxiliary requests 1-7 to replace all previous requests 

on file. 

Oral proceedings were held on 16 September 2014 during 

which a new set of claims 1-13 was submitted as main 

and sole request, all previous requests being 

withdrawn. 
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Claims 1 and 13 of the main request read as follows: 

"1. A softgel capsule comprising a fill material where 

the fill material comprises 

(a) naproxen sodium 

(b) fumaric acid, maleic acid, tartaric acid, citric 

acid, malic acid, acetic acid, proprionic acid, 

pyruvic acid, butanoic acid, or lactic acid in an 

amount of from 0.2 to 1.0 mole equivalents per 

mole of the naproxen sodium; 

(c) polyethylene glycol; 

(d) water; and 

(e) a solubilizer selected from the group consisting 

of glycerin, polyvinylpyrrolidone, propylene 

glycol and combinations thereof." 

"13. The use of 

(a) naproxen sodium; 

(b) fumaric acid, maleic acid, tartaric acid, citric 

acid, malic acid, acetic acid, proprionic acid, 

pyruvic acid, butanoic acid, or lactic acid in an 

amount of from 0.2 to 1.0 mole equivalents per 

mole of the naproxen sodium; 

(c) polyethylene glycol; 

(d) water; and 

(e) a solubilizer selected from the group consisting 

of glycerin, polyvinylpyrrolidone, propylene 

glycol and combinations thereof in the manufacture 

of a medicament in the form of a capsule for 

administration of the naproxen sodium to a patient 

in need thereof. 

IX. The appellant's arguments, as far as relevant to the 

present decision, can be summarised as follows: 
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Main request - inventive step 

D1 is the closest prior art. The tests submitted as D7 

demonstrated that when subjected to accelerated stress 

conditions, the amount of polyethylene glycol (PEG) 

esters present in the pharmaceutical compositions 

prepared in accordance with the application is lower 

than that present in the compositions prepared in 

accordance with the teaching of D1 under the same 

conditions. 

Although samples 1-15 of D7 were, with the exception of 

samples 8 and 11, for the most part physically 

characterised by the formation of a phase separated 

precipitate which would not be suitable for 

encapsulation in a softgel capsule, the purpose of the 

tests had been merely to demonstrate the improvement 

over D1 with respect to the decreased production of PEG 

esters; the composition of said samples lacked the 

solubilizers required by claim 1, which would produce 

solutions suitable for encapsulation into softgel 

capsules. One such capsule according to the application 

had been produced according to the experimental report 

filed before the first instance with the letter of 

16 September 2011. The capsules produced according to 

the application consequently provided unexpected 

advantages in that the fill material contains less PEG 

esters both initially and after stability studies, when 

compared with the corresponding formulations of D1. 

These advantages could not have been predicted starting 

from D1 as the closest prior art. 

X. The appellant requested that the decision under appeal 

be set aside and that a patent be granted on the basis 

of the set of claims 1 to 13 of the main and sole 
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request, filed during oral proceedings before the Board 

on 16 September 2014. 

Reasons for the Decision 

Basis in the application as filed 

1. Claim 1 originates from independent claim 19 of the 

application as filed with the limitation that the 

pharmaceutically active agent is the preferred agent 

naproxen sodium, employed in all 12 examples. 

1.1 The "deionising agent" referred to in claim 19, 

ingredient (b) as originally filed, is limited to some 

of the acids chosen from the list disclosed on page 6, 

lines 17-21 of the application as filed. That said acid 

is present "in an amount of from 0.2 to 1.0 mole 

equivalents per mole of the naproxen sodium" is 

supported by claim 21 as originally filed, which 

depends on claim 19. The presence of further 

ingredients of the fill material in claim 1, namely PEG 

(component (c)) and water (component (d)) finds support 

in the application as filed in reference to the 

preparation of the fill material (page 8, lines 25-27; 

page 10, lines 14-16). Finally, the presence of a 

solubilizer according to claim 1, step (e) is supported 

by the passage in the description as filed on page 7, 

lines 13-15. 

1.2 Since a capsule comprising the fill material according 

to claim 1 finds support in the application documents 

as filed, it follows that the use of said fill material 

in the manufacture of a medicament in the form of a 

capsule according to claim 13 is also supported. 
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1.3 It follows that the claims of the main request fulfill 

the requirements of Article 123(2) EPC. 

Novelty - main request 

2. Claim 1 

2.1 D1 discloses a solvent system for enhancing the 

solubility of pharmaceutical agents suitable for 

encapsulation in softgels (column 2, lines 29-33) 

Example IV concerns the preparation of a concentrated 

solution of naproxen in which naproxen free acid is 

mixed with 0.50 mole equivalents of 50% aqueous 

potassium hydroxide (KOH) and PEG-600. 

2 . 1 . 1 

Claim 1 of the main request differs from example IV of 

D1 in that: 

a) a softgel capsule is claimed; D1 merely discloses 

solutions (filling mixtures) suitable for filling 

softgels; 

b) naproxen sodium is used instead of naproxen free 

acid; 

c) an acid chosen from the list provided in claim 1, 

part (b) is added to the naproxen sodium, rather 

than adding KOH to naproxen free acid; and 

d) a solubilizer is employed. 

It follows that the subject-matter of claim 1 is novel 

over the disclosure of D1. 

2.2 D3, specifically example 17 thereof, discloses a 

solution formulation consisting of 21.67 % naproxen 

sodium, 72.40 % PEG-300, 0.05 % KOH (as a solution of 

6.8g KOH in 100 ml of water) and 5.88% sodium 
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propionate (as a solution of 500 g sodium propionate in 

700 ml of water). The formulations of D3 are intended 

as concentrated solutions of pharmaceutical agents 

suitable for encapsulation into softgel capsules 

(paragraph [0013]). 

2.2.1 The fill material of claim 1 of the main request 

differs from example 17 of D3 in that the latter: 

a) does not employ an acid chosen from the list 

provided in claim 1, part (b) in the mole 

equivalent required; and 

b) does not disclose the use of a solubilizer as 

required by claim 1, ingredient (e). 

2.2.2 With respect to difference a), although sodium 

propionate in aqueous solution exists in equilibrium 

with propionic acid (denoted "proprionic acid" 

according to claim 1), the amount of the acid present 

at equilibrium in the formulation of example 17 of D3 

can only be far below the lower limit of 0.2 mole 

equivalents required by claim 1. Furthermore, although 

D3 mentions that the pH of the propionate solution may 

be adjusted by the addition of propionic acid in an 

amount of 1-2 % by weight of the propionate solution 

(paragraph [0032]), such a minor proportion would not 

significantly affect the amount of acid present at 

equilibrium. 

2.2.3 It follows that the subject-matter of claim 1 is novel 

over the disclosure of D3. 

3. Claim 13 

3.1 In order to assess novelty of claim 13, its subject­

matter needs first to be defined, as discussed during 
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the oral proceedings. Said claim is drafted in a manner 

resembling the so-called Swiss-type second medical use 

claim as instituted by decision G5/83 (OJ EPO 1985, 

64), a claim form which would still be permissible in 

the present application by virtue of the priority date 

thereof (decision G2/08, order, answer to question 3). 

A so-called Swiss-type claim may be construed as a 

purpose-limited process claim, and was introduced 

specifically to overcome the absence of a specific 

provision in EPC 1973 allowing purpose-limited product 

claims for further medical indications (the use-related 

product claim was allowable for the first medical 

indication according to Article 54(5) EPC 1973). 

3.1.1 The subject-matter of claim 13 is thus not a Swiss-type 

claim defining a second medical use, but a mere process 

claim, deriving its novelty from the novelty of the 

composition of the fill material comprised therein, and 

not from a new therapeutic use of naproxen sodium. This 

is evident since the claim fails to identify a specific 

therapeutic indication for naproxen sodium. Not 

comprising such a use, the feature "for administration 

of the naproxen sodium to a patient in need thereof" 

remains de facto purely illustrative and does not limit 

the scope of the claim to that specific application. 

Inventive step 

4. Closest prior art 

4.1 Both D1 and D3 were seen as suitable closest prior art 

documents according to the appealed decision, while the 

appellant has focused on D1 as the closest prior art in 
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relation to which comparative tests have been provided 

as D7. 

4.2 D3, by virtue of the fact that it discloses in example 

17 a formulation comprising naproxen sodium (see 

section 2.2, above), as well as the salt of an acid 

listed in claim 1, might appear at first sight to 

represent a more suitable starting point for the 

skilled person. However, the remaining 16 examples 

thereof concern different pharmaceutically active 

agents, none of which are employed in the salt form. 

The possibility of using a salt of the pharmaceutical 

agent is not mentioned at all in the description (D3, 

paragraphs [0035] and [0040]), and no explanation 

whatsoever is provided as to the purpose of the added 

KOH in example 17. Furthermore, D3 explains by way of 

mechanism that the purpose of the salt of the organic 

acid used (sodium propionate according to the examples) 

is to help ionise the medicament (paragraphs [0028] and 

[0041]). This proposed mechanism does not make logical 

sense in the context of example 17 in which the 

naproxen is added as the sodium salt, i.e. already 

fully ionised. Given this contradiction between on the 

one hand the use of naproxen sodium in example 17 and 

on the other hand, the teaching in the description with 

respect to the role of sodium propionate, coupled with 

the apparent lack of explanation regarding the use of 

KOH, example 17 represents an unrealistic starting 

point which the skilled person, on reading D3, would 

discard as being inconsistent with the teaching of the 

remainder of said document. 

4.3 For these reasons, D1 is chosen as representing the 

closest prior art. Example IV of D1, the embodiment 

closest to the subject-matter of claim 1, does not 

disclose a softgel capsule comprising specifically the 
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sodium salt of naproxen, the addition of an acid 

thereto, nor the use of a solubilizer (see section 2.1, 

above) . 

Problem solved 

5. According to the appellant, the problem to be solved is 

the provision of a stable solvent system for naproxen 

sodium which is suitable for encapsulation in a softgel 

capsule, wherein the formation of PEG esters is 

minimized. 

5.1 As a solution to this problem, the appellant proposes a 

softgel capsule according to claim 1 of the main 

request comprising inter alia naproxen sodium and an 

organic acid chosen from a list in an amount of from 

0.2 to 1.0 mole equivalents per mole of the naproxen 

sodium. 

5.2 The experimental tests provided by the appellant as D7 

compare the production of undesired PEG esters in 

samples 16-21 prepared according to D1 with samples 

1-15 according to the application. Samples 7-15 

correspond to compositions prepared in accordance with 

claim 1 of the main request with the exception that 

component (e) thereof is missing, while samples 1-6 

employ HCl, an acid which does not fall under the 

alternatives listed in claim 1, part (b). After being 

subjected to accelerated stability testing at 60 °C for 

7 days, no PEG ester formation was detected in samples 

7-12 and 15, while minor amounts were observed in 

samples 13 and 14. In the solutions of samples 16-21, 

PEG ester formation was detected (D7, table on pages 6 

and 7). 
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5.2.1 While samples 8 and 11 were physically characterised as 

clear solutions after the stability tests, samples 7, 

9, 10 and 12-15, despite displaying no detectable PEG 

ester formation, were all physically characterised by 

either a phase separated precipitate or a semi-solid 

paste, physical states unfavourable for encapsulation 

into softgel capsules. The explanation provided by the 

appellant that the tests of D7 were carried out 

specifically for the purpose of demonstrating the 

reduction in PEG ester formation vis a vis the 

compositions prepared according to D1, rather than 

necessarily to produce clear solutions suitable for 

incorporation into a softgel capsule, is plausible. 

Addition of the solubilizer required by claim 1, step 

(e) to said samples would indeed be expected to provide 

the desired clear solutions. 

5.2.2 It is also plausible that the effect of a reduction in 

PEG ester formation displayed by samples 7, 9, 10 and 

12-15 would remain had the required solubilizer of 

claim 1, component (e) been included therein, thus 

producing a clear solution. Furthermore, said effect is 

credible not only for softgel capsule fill material 

prepared using lactic acid or citric acid according to 

comparative samples 7-15, but also for fill materials 

prepared using the alternative closely related organic 

acids listed in claim 1, component (b). The effect of a 

reduction in PEG ester formation is consequently 

recognised in respect of the whole scope of claim 1. 

5.3 On the basis of the effect, the problem has been 

credibly solved by the subject-matter of claim 1. 

Obviousness 
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6. Although D1 is also concerned with the preparation of a 

solvent system for enhancing the solubility of naproxen 

in order to produce concentrated solutions thereof 

suitable for encapsulation in a softgel, the problem of 

undesirable PEG ester formation is not recognised nor 

addressed therein. 

6.1 Furthermore, according to D1 it is presumed that the 

increase in solubility is accomplished by increasing 

the number of species of naproxen (ionised and 

unionised) that are available to go into solution, 

thereby using both the hydrophobic and hydrophilic 

binding sites of PEG (D1, column 6, line 26 - column 7, 

line 26). D1 also suggests that the same effect can be 

achieved by simply adding in the appropriate ratio to 

PEG and water both the salt and the free acid, without 

the need for an ionising agent (column 10, lines 

39-48). 

6.2 Thus D1 teaches that in order to provide the 

concentrated solution of naproxen desired, the presence 

of both the free acid and the salt thereof is a 

prerequisite; how this mixture is obtained is less 

crucial. It follows that even if the skilled person 

were to recognise that the (partial) treatment of 

naproxen sodium with an acid would be a further method 

leading to the formation of the desired mixture of 

ionised and unionised naproxen, he would not expect the 

resultant solution to differ in any of its properties 

to that produced according to the options provided in 

D1. Consequently, there is nothing in D1 which would 

lead the skilled person looking to solve the above 

problem to the solution of claim 1 of the main request. 

6.3 On that basis claim 1 of the main request involves an 

inventive step. 
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6.4 Since claim 1 directed to a capsule comprising a fill 

material involves an inventive step, the same 

conclusion applies to the use of said fill material in 

the manufacture of a medicament in the form of a 

capsule according to claim 13. 

6.5 On that basis claim 13 of the main request involves an 

inventive step. 

Conclusion 

7. The subject-matter of independent claims 1 and 13 of 

the main and sole request fulfill the requirements of 

the EPC. 

Order 

For these reasons it is decided that: 

1. The decision under appeal is set aside. 
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2. The case is remitted to the department of first 

instance with the order to grant a patent on the basis 

of the claims of the main request filed during the oral 

proceedings of 16 September 2014 and a description to 

be adapted thereto. 

The Registrar: The Chairman: 

S. Fabiani J. Riolo 

Decision electronically authenticated 
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European Patent Office 
80298 Munich 
GERMANY 

Dear Sirs 

Recorda! of Transfer- EP Application No. 06737018.9 
FROM: BANNER PHARMACAPS INC. 
To: BANNER LIFE SCIENCES LLC 
Our ref: PABCX/P38814EP 

~POTTER 
'i~CLARKSON 

E:Po ~ Mun· "' 
58 IC,, 

. o B. Dez. im• 

5 December 2014 

There has been an assignment from Banner Pharmacaps Inc. to Banner Life Sciences LLC in 
respect of European patent application no. 06737018.9. 

We enclose a copy of an assignment document by way of evidence. 

Please record the transfer of European patent application no. 06737018.9 to Banner Life 
Sciences LLC. 

Our Accounts Department is making arrangements to pay the transfer fee from our Deposit 
Account. 

We look forward to receiving confirmation of recorda!. 

Yours faithfully 

lL-L~ 
{f Caroline Marshall 

For and on behalf of Potter Clarkson LLP 

Encs: Copy of assignment document 

cc: PABAS/M 18649 

Potter Clarkson LLP is a limited liability partnership, registered in England {No. OC315197) and regulated by IPReg. 
Registered Office as shown. The members, a list of whose names is available for inspection at the registered office, 
are UK-registered patent andjor trade mark attorneys and are subject to IPReg's code of conduct {at www.ipreg.org.uk). 
All instructions are accepted subject to our current terms of engagement 
NOTIINGHAM •MUNICH 

Potter Clarkson LLP 
The Belgrave Centre 
Talbot Street 
Nottingham NG1 5GG 

cxs/vc 

T:+44 (o)n5 955 2211 
F:+44 (o)n5 955 2201 
E:info@potterclarkson.com 
W:www.potterclarkson.com 
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ASSIGNMENT 

Banner Pharmacaps Inc., a corporation of the State of Delaware, having its principal 

place of business at 4125 Premier Drive, High Point, North Carolina, 27265 (hereinafter 

"Assignor") for good and valuable consideration from Banner Life Sciences LLC, a corporation 

of the State of Delaware, having its principal place of business at 4125 Premier Drive, High 

Point, North Carolina, 27265 (hereinafter "Assignee"), the receipt of which is hereby 

acknowledged, does hereby sell, assign and transfer unto Assignee, its successors and assigns, 

the entire interest for the United States of America,. and its territories and all foreign countries 

and jurisdictions, including all rights of priority under the International Convention for the 

Protection oflndustrial Property, in (1) certain inventions or improvements described in the 

applications and patents identified in Schedules A and B, attached hereto (collectively, the 

"Patents and Patent Applications"), (2) the Patents and Patent Applications, and (3) all Letters 

Patent of the United States and its territories and all foreign countries and jurisdictions which 

may or shall be granted on the inventions, or on the Patents and Patent Applications, or any 

provisional, divisional, continuation, reissue, or other applications based thereon. Assignor 

agrees, for itself and its successors and assigns, with Assignee and its successors and assigns, but 

at its or their expense or charges, hereafter to execute all applications, amended specifications, 

deeds or other instruments, and to do all acts necessary or proper to secure the grant of Letters 

Patent in the United States and its territories and in all other foreign countries and jurisdictions to 

Assignee, with specifications and claims in such form as shall be approved by the counsel of 

Assignee, and to vest and confirm in Assignee, its successors and assigns, the legal title to all 

such patents. 

The effective date of this Assignment is November 1, 2014. 

45187751 1 Banner General 
095161-00001 

! 
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Assignment from Banner Pharmacaps Inc. 
To Banner Life Sciences LLC. 

Assignor does hereby authorize and request the Commissioner of Patents and Trademarks 

of the United States to issue such Letters Patent as shall be granted upon said Patents and Patent 

Applications or other applications based thereon to Assignee, its successors and assigns. 

Assignor does hereby authorizeAssignee's attorney to correct any typographical errors 

on this form, if necessary, and to complete this form by the addition of the application 

number(s), application filing date(s), and attorney docket number(s), if necessary. 

IN WITNESS WHEREOF, the Assignor has caused this instrument to be executed by its 

duly authorized representative this ~ day of ;Jo V em be r 2014. 

State of 

County of 

) 

) 

Title • 

Then personally appeared the above named f4ee I rJ..f.t., I. and attested that he/she 

is authorized to execute documents on behalf of Banner Pharmacaps Inc., and acknowledged the 

foregoing instrument to be his/her free act and deed, before me this ~ day of 

Afv tl eMber-, 2014. 

NOtary Public 

My Commission expires: __ 0_7'-'~'--~..:..?y,/.'""'C?:~..:O:::....!.t..J.-1 ____ _ 

45187751 2 Banner General 
095161-00001 
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Assignment from Banner Pharmacaps Inc. 
To Banner Life Sciences LLC. 

ACCEPTANCE OF ASSIGNMENT 

Banner Life Sciences LLC does hereby declare that it has accepted from Banner 

Pharmacaps Inc., the Assignment of rights in certain inventions or improvements described 

in the attached Schedules A and B including all rights of priority, and in all Letters Patent of the 

United States and its territories and all foreign countries and jurisdictions which may or shall be 

granted on the inventions, or any parts thereof, or any provisional, divisional, continuation, 

continuation-in-part, reissue, or other applications based in whole or in part thereon. 

WITNESS my hand and seal this Ji/~day of flo Uf ln. b.~r- '2014. 

State of ) 

County of ) 

Then personally appeared the above named "1<:.\Scb. Cohb-etc , and attested that he/she 

is authorized to execute documents on behalf of Banner Life Sciences LLC, and acknowledged 

the foregoing instrument to be hisiher free act and deed, before me this ;;).t.;fH-uay of 

y)oufm bflr, 2014. 

My Commission expires: I - I ~ - ')6 1/ 

45187751 3 

SUSAN L. CHRISTENSEN 
Notary Public, North Carolina 

Franklin County 
My Commission Expires 

January 15, 2017 

Banner General 
. 095161-00001 
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No. PPGDocket Country 
No. 

1. BAN102 u.s. 
2. BAN102PCT PCT 

3. BAN102CA Canada 

4. BAN102CN China 

5. BAN102EP Europe 

6. BAN102MX Mexico 

7. BAN 102 DIV CN China 

8. BAN 105 CIP PCT PCT 

9. BAN 105 CIP CA Canada 

10. BAN 105 CIP EP Europe 

11. BAN 105 CIPMX Mexico 

12. BAN 106H u.s. 
13. BAN106HPCT PCT 

14. BAN106HCA Canada 

15. BAN106HCN China 

16. BAN106HEP Europe 

17. BAN 106HJP Japan 

18. BAN106HMX Mexico 

19. BAN106L u.s. 
20. BAN 106LPCT PCT 

21. BAN106LCA Canada 

22. BAN106LCN China 

23. BAN106LEP Europe 

24. BAN 106 L JP Japan 

25. BAN106LMX Mexico 

26. BAN107PCT PCT 

27. BAN 107 CA Canada 

28. BAN107EP Europe 

29. BAN 107 JP Japan 

30. BAN107MX Mexico 

31. BAN 107DIV u.s. 
32. BAN 107 DIV CA Canada 

33. BAN 107 DIV EP Europe 

34. BAN 107 DIV JP Japan 

35. BAN 107 DIV CON u.s. 

45187751 

SCHEDULE A 

Application Serial Date Filed 
No. 

111367,238 March 3, 2006 

PCT/US2006/007788 March 6, 2006 

2,600,023 March 6, 2006 

200680014012.3 March 6, 2006 

06737018.9 March 6, 2006 

MX/a/2007/011039 March 6, 2006 

201210499255.8 Nov. 29,2012 

PCT/US2006/039045 Oct. 11,2006 

2,625,554 Oct. 11, 2006 

06816361.7 Oct. 11,2006 

MX/a/2008/004774 Oct. 11,2006 

11/553,356 Oct. 26, 2006 

PCT/US2006/042177 Oct. 26, 2006 

2,627,292 Oct. 26, 2006 

200680045727.5 Oct. 26, 2006 

06826983.6 Oct. 26, 2006 

2008-538048 Oct. 26, 2006 

MX/a/2008/005474 Oct. 26, 2006 

11/553,349 Oct. 26, 2006 

PCT/US2006/041722 Oct. 26, 2006 

2,627,351 Oct. 26, 2006 

200680045615.X Oct. 26, 2006 

06826700.4 Oct. 26, 2006 

2008-537930 Oct. 26, 2006 

MX/a/2008/005470 Oct. 26, 2006 

PCT/US2006/048029 Dec. 18, 2006 

2,633,924 Dec. 18,2006 

06845613.6 Dec. 18, 2006 

2008-547361 Dec. 18, 2006 

MX/a/2008/007874 Dec. 18, 2006 

12/716,593 March 3, 2010 

2,798,511 Dec. 5, 2012 

14150121.3 Jan.3,2014 

2013-119371 June 6, 2013 

14/078,156 Nov. 12, 2013 

4 

Patent No. 

2,600,023 

ZL 
200680014012.3 

2,625,554 

283909 

8,333,989 

2,627,292 

ZL 
200680045727.5 

5406530 

311280 

8,293,270 

2,627,351 

ZL 
200680045615.X 

5406529 

311282 

2,633,924 

5627854 

Issue/ 
Grant 
Date 

Nov.1,20H 

Jan. 9, 2013 

Aug. 9, 2011 

Feb. 10, 2011 

Dec. 18,2012 

April17, 2012 

Apri117, 2013 

Nov; 8, 2013 

July9, 2013 

Oct. 23,2012 

May 1, 2012 

July 3, 2013 

Nov. 8, 2013 

July 9, 2013 

Nov; 19,2013 

Oct. 10, 2014 

Banner General 
095161-00001 

Status 

Pending 

National 

Registered 

Registered 

Pending 

Pending 

Pending 

National 

Registered 

Pending 

Registered 

Granted 

National 

Registered 

Registered 

Pending 

Registered 

Registered 

Granted 

National 

Registered 

Registered 

Pending 

Registered 

Registered 

National 

Registered 

Pending 

Registered 

Pending 

Pending 

Allowed 

Pending 

Pending 

Allowed 
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No. PPGDocket Country 
No. 

36. BAN 107 DIY CON u.s. 
CON 

37. BAN 109 u.s. 
38. BAN109PCT PCT 

39. BAN 109CA Canada 

40. BAN 109CN China 

41. BAN109EP Europe 

42. BAN 109JP Japan 

43. BAN109MX Mexico 

44. BAN109CON u.s. 
45. BAN 115 u.s. 
46. BAN 116 u.s. 

45187751 

SCHEDULE A CONTINUED 

Application Serial Date Filed 
No. 

14/507,327 Oct. 6, 2014 

12/638,212 Dec. 15, 2009 

PCT/US2009/068017 Dec.15, 2009 

2,746,887 Dec. 15, 2009 

200980156203.7 Dec. 15,2009 

09775053.3 Dec. 15, 2009 

2011-540967 Dec. 15,2009 

MX/a/20 11-006307 Dec. 15, 2009 · 

13/956,571 Aug. 1, 2013 

12/574,215 Oct. 6, 2009 

12/752,629 April1, 2010 

5 

Patent No. 

8,524,280 

317377 

8,309,107 

Issue/ 
Grant 
Date 

Sept. 3, 2013 

Jan.22,2014 

Nov. 13,2012 

Banner General 
095161-00001 

Status 

Pending 

Granted 

National 

Pending 

Pending 

Pending 

Pending 

Registered 

Allowed 

Granted 

Pending 



 
Petitioner - Catalent Pharma Solutions 

Ex. 1007a, Pg. 625 of 801

No. PPGDocket Country 
No. 

1. BAN 100 

2:. BANlOOPCT PCT 

3. BAN 100 u.s. 
4. BAN 102 u.s. 
5. BAN 105 CIP u.s. 
6. BAN 105 u.s. 
7. BAN 106H u.s. 
8. BAN 106HDIV JP Japan 

9. BAN 106L u.s. 
10. BAN 106LDIV JP Japan 

11. BAN 107 u.s.· 
12. BAN 109 u.s. 
13. BAN 115 u.s. 
14. BAN 115PCT PCT 

15. BAN 116 u.s. 
16. BAN 116PCT PCT 

45187751 

SCHEDULED 

Application Serial No. Date Filed 

60/621,260. Oct. 22, 2004 

PCT/US2005/03621 0 Oct. 7, 2005 

11/083,869 March 18, 2005 

60/659,679 March 8, 2005 

11154&;607 Oct. 11, 2006 

11/247,389 Oct. 11,2005 

60/730,406 Oct. 26, 2005 

2013-133677 June 26,2013 

60/730,514 Oct. 26, 2005 

2013-133882 June 26, 2013 

11/316,830 Dec. 22, 2005 

61/122,497. Dec. 15, 2008 

61/103,062 . Oct. 6, 2008 

PCT/US2009/059676 Oct. 6, 2009 

61/166,866 April 6, 2009 

PCT/US20 10/029625 April!, 2010 

6 

Status 

Lapse 

Lapse 

Abandoned 

Lapse 

Abandoned 

Abandoned 

Lapse 

Abandoned 

Lapse 

Abandoned 

Abandoned 

Lapse 

Lapse 

Expired 

Lapse 

Expired 

Banner General 
095161-0000 I 

i 
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L 

Europaisches 
Patentamt 

European 
Patent Office 

Office europeen 
des brevets 

1111111111111111111111111111111111111111111111111111111 
Potter Clarkson LLP 
The Belgrave Centre 
Talbot Street 
Nottingham, NG1 5GG 
ROYAUME-UNI 

Application No. 

06 737 018.9 - 1464 

Applicant 

Banner Pharmacaps Inc. 

_j 

I 

Ref. 

PABCA!P38814EP 

Communication pursuant to Article 94(3) EPC 

I 

European Patent Office 
80298 MUNICH 
GERMANY 
Tel: +49 89 2399 0 
Fax: +49 89 2399 4465 

Formalities Officer 
Name: John, Tatjana 
Tel: +49 89 2399-5815 
or call 
+31 (0)70 340 45 00 

Substantive Examiner 
Name: Buttner, Ulf 
Tel: +49 89 2399-7841 

Date 

16.01.2015 

The examination of the above-identified application has revealed that it does not meet the requirements of the 
European Patent Convention for the reasons enclosed herewith. If the deficiencies indicated are not rectified 
the application may be refused pursuant to Article 97(2) EPC. 

You are invited to file your observations and insofar as the deficiencies are such as to be rectifiable, to correct 
the indicated deficiencies within a period 

of 4 months 

from the notification of this communication, this period being computed in accordance with Rules 126(2) and 
131(2) and (4) EPC. One set of amendments to the description, claims and drawings is to be filed within the 
said period on separate sheets (R. 50(1) EPC). 

If filing amendments, you must identify them and indicate the basis for them in the application as filed. Failure 
to meet either requirement may lead to a communication from the Examining Division requesting that you 
correct this deficiency (R. 137(4) EPC). 

Failure to comply with this invitation in due time will result in the application being deemed to be 
withdrawn (Art. 94(4) EPC). 

Registered letter 
EPO Form 2001 12.1 OCSX 
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Date 16.01 .2015 

Buttner, Ulf 
Primary Examiner 

Sheet 2 

For the Examining Division 

Enclosure(s): 1 page/s reasons (Form 2906) 

Registered letter 
EPO Form 2001 12.1 OCSX 

Application No.: 06 737 018.9 
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Datum 
Date 
Date 

16.01.2015 
Blatt 
Sheet 
Feuille 

1 
Anmelde-Nr: 
Application No: 0 6 7 3 7 0 18 . 9 
Demande no: 

The examination is being carried out on the following application documents 

Description, Pages 

1-15 as published 

Claims, Numbers 

1-8 filed on 06-11-2014 

The newly filed claims were considered to be allowable. The applicant is therefore re­
quested to bring the description into conformity with these claims; care should be tak­
en during revision, especially of the introductory portion including any statements of 
problem or advantage, not to add subject-matter which extends beyond the content of 
the application as originally filed (Article 123(2) EPC). 

EPO Form 2906 01.91 TRI 
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Europiisches 
Patentamt 

European 
Patent Office 

Offic:e el.lropl!en 
des brevets 

European Patent Office 
80298 MUNICH 
GERMANY 

Questions about this communication ? 
Contact Customer Services at www.epo.org/contact 

1111111111111111111111111111111111111111111111111111111 
Potter Clarkson LLP 
The Belgrave Centre 
Talbot Street 
Nottingham, NG1 5GG 
ROYAUME UNI 

Reference 

I 
Date 

. 12.02.15 

PABCAIP38814EP I 
Application No./Patent No. 

06737018.9- 1464 I 1863458 

Applicant/Proprietor 

Banner Life Sciences LLC 

Communication 

concerning the registration of amendments relating to 

6a' a transfer (R. 22 and 85 EPC) 

D entries pertaining to the applicant I the proprietor (R. 143(1 )(f) EPC) 

As requested, the entries pertaining to the applicant of the above-mentioned European patent application 
I to the proprietor of the above-mentioned European patent have been amended to the following: 

AT BE BG CH CY CZ DE DK EE ES Fl FR GB GR HU IE IS IT Ll LT LU LV MC 
NL PL PT RO SE Sl SK TR 
Banner Life Sciences LLC 
4125 Premier Drive 
High Point, North Carolina 272651US 

The registration of the changes has taken effect on 08.12.14. 

In the case of a published application I a patent, the change will be recorded in the Register of European 
Patents and published in the European Patent Bulletin (Section 1.12 I 11.12). 

Your attention is drawn to the fact that, in the case of the registration of a transfer, any automatic debit 
order only ceases to be effective from the date of its express revocation (ct. point 14(c) of the 
Arrangements for the automatic debiting procedure, Supplementary publication 4- OJ EPO 2014). 

Receiving Section I For the Examining Division I For the Opposition Division I For the Legal Division *) 
X\es Patentil 

·~,sc 0t 

(~) ~ ~ ~ 
v"' ')"" 

"'fl. '0 
- 0Jna a~\no · 

*)See note. 
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Date page 2 Application No. 06737018.9 

Note 
This communication is issued by/for the department with whom responsibility lies. The Legal Division is 
responsible for the registration of transfers, changes of name (Articles 71, 72 and 74 EPC and Rules 22 
and 85 EPC) as well as for the rectification of the designation of the inventor (Rule 21 EPC) (see Decision 
of the President of the EPO, OJ EPO 2013, 600). In all other cases, the Receiving Section, the Examining 
Division or the Opposition Division is responsible, depending on the stage in proceedings. 
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European Patent Office 
80298 MCmchen 
GERMANY 

Dear Sirs 

European Patent Application No. 06737018.9- 1464 
BANNER LIFE SCIENCES LLC 
Our ref: PABCX/P38814EP 

~POTTER 
'if~ CLARKSON 

EPO- Munich 
58 

lQ,\\- Mai 2\l\S 

6 May 2015 

This is a response to the communication pursuant to Article 94(3) EPC dated 16 January 2015. 

Amendments 

We enclose retyped description pages 1, 3 to 7, 11, 12 and 15 to replace pages 1, 3 to 7, 11 , 
12 and 15 currently on file. A copy of pages 3, 6, 7, 9 and 15 currently on file, showing in 
tracked changes the amendments made, is enclosed to assist the examiner. 

The amendments made bring the description into conformity with the claims found allowable 
at the Oral Proceedings before the Board of Appeal on 16 September 2014. Amendments 
have also been made to bring the description into conformity with European Practice. 

To assist the examiner, we also enclose a retyped copy of the claims as allowed by the Board 
of Appeal. 

We submit that the application is in order for allowance. 

Any amendment is not to be construed as abandonment of subject matter. 

Should the examiner be inclined to refuse this application, we request, in order of preference, 
a telephone interview or a personal interview first. In any event, we request oral proceedings 
before the application is refused. 

Yours faithfully 

Charlotte Crowhurst PhD 
For and on behalf of Potter Clarkson LLP 

Enc: Pages 1, 3 to 7, 11 , 12 and 15 (clean and tracked) 
Retyped copy of claims 

Potter Clarkson LLP is a limited liability partnership, registered in England (No. OC315197) and regulated by I PReg. 
Registered Office as shown. The members, a list of whose names is available for inspection at the registered office, 
are UK- registered patent and for trade mark attorneys and are subject to IPReg's code of conduct (at www.ipreg.org.uk) 
All instructions are accepted subject to our current terms of engagement. 
NOTIINGHAM •MUNICH 

Potter Clarkson LLP 
The Belgrave Centre 
Talbot Street 
Nottingham NG1 5GG 

lr/lw 

T:+44 (0)115 955 2211 
F:+44 (0)115 955 2201 
E:info@potterclarkson.com 
W:www.potterclarkson.com 
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10 

SOLVENT SYSTEM FOR ENHANCING THE SOLUBILITY OF PHARMACEUTICAL 

AGENTS 

FIElD OF THE INVENTION 

This invention is in the field of fill materials encapsulated in soft gelatin 

capsules. This application claims priority under 35 U.S.C. 119 to U.S.S.N. 60/659,679 

filed March 8, 2005. 

BACKGROUND OF THE INVENTION 

Filled one-piece soft gelatin capsules ("softgels") have been widely used for 

years to encapsulate consumable materials such as vitamins and pharmaceuticals in 

a liquid vehicle or carrier. Because softgels have properties which are quite different 

from two-piece hardshell capsules, softgels are more capable of retaining a liquid fill 

15 material. 

Not all liquids may be enclosed in a softgel capsule. Liquids containing more 

than about 20% water by weight are generally not enclosed in softgels, because the 

water tends to dissolve the gelatin shell. Other solvents such as propylene glycol, 

glycerin, low molecular weight alcohols, ketones, acids, amines, and esters all tend to 

20 degrade or dissolve the gelatin shell to some extent. 

25 

Softgels are also somewhat sensitive to pH, and generally require a pH in the 

encapsulated liquid from about 2.5 to about 7.5. Highly acidic liquids may hydrolyze 

the gelatin, resulting in leaks, while basic liquids may tan the gelatin, resulting in 

decreased solubility of the gelatin shell. 

Pharmaceutical liquids are usually enclosed in softgels as either viscous 

solutions or suspensions. Suspensions are pharmaceutically less desirable because 

they can settle during manufacture, which leads to a less uniform product. In contrast, 

solutions provide the best liquid form for obtaining optimal "content uniformity" in a 

batch. Further, solutions typically provide a faster and more uniform absorption of an 

30 active agent than do suspensions. 

Suitable softgel solutions, however, can be difficult to achieve. One constraint 

is size. Many pharmaceutical agents require volumes of solvent 

35 
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The previously described methods all involve the conversion of the free 

pharmaceutical agent to the corresponding salt. In cases where the free 

pharmaceutical agent is acidic, the resulting anion can react with the polyethylene 

glycol in the fill to produce polyethylene glycol esters, thus reducing the amount of 

5 available pharmaceutical agent. 

There is a need for a solvent system containing a medicament, which can be 

encapsulated in a softgel capsule, wherein the formation of PEG esters is minimized. 

Therefore it is an object of the invention to provide a stable solvent system for 

pharmaceutical agents, which is suitable for encapsulation in a softgel capsule, 

10 wherein the formation of PEG esters is minimized. 

BRIEF SUMMARY OF THE INVENTION 

The present invention provides a softgel capsule according to Claim 1 and a 

use according to Claim 13. Liquid and semi-solid pharmaceutical compositions, which 

15 can be administered in liquid form or can be used for preparing capsules, are 

described herein. The semt=~esitien semt=~rises the salt ef ene er mere astive agents, 

anEI 0.2 1.0 mele eEluivalents ef a Ele ienizing agent t=~er mele ef astive agent. The t=~l=l 

ef the semt=~esitien is aEijusteEI within the range ef 2.5 7.5. The acid present in the 

compositions of the inventionEie ienizing agent causes partial de-ionization 

20 (neutralization) of naproxen sodiumthe salt ef the astive agent resulting in enhanced 

bioavailability ef salts ef weakly asiEiis, easis er amt=~heteris astive agents as well as 

decreased amounts of polyethylene glycol (PEG) esters. Thus. hereinafter the acid 

maybe referred to as the deionizing agent. 

25 

I. 

DETAILED DESCRIPTION OF THE INVENTION 

Composition 

A. Fill Materials 

1. Drugs to be Formulated 

In the present invention the fill material comprises naproxen sodium. 

30 Other+Ae formulations described herein may-GaR contain any therapeutic, diagnostic, 

prophylactic or nutraceutical agent. Exemplary agents include, but are not limited to, 

analeptic agents; analgesic agents; anesthetic agents; antiasthmatic agents; 

antiarthritic agents; anticancer agents; anticholinergic agents; anticonvulsant agents; 

antidepressant agents; antidiabetic agents; antidiarrheal agents; antiemetic agents; 

35 antihelminthic agents; antihistamines; antihyperlipidemic agents; antihypertensive 

agents; anti-infective agents; anti-inflammatory 
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5 agents; antimigraine agents; antineoplastic agents; antiparkinson drugs; antipruritic 

agents; antipsychotic agents; antipyretic agents; antispasmodic agents; antitubercular 

agents; antiulcer agents; antiviral agents; anxiolytic agents; appetite suppressants 

(anorexic agents); attention deficit disorder and attention deficit hyperactivity disorder 

drugs; cardiovascular agents including calcium channel blockers, antianginal agents, 

10 central nervous system ("CNS") agents, beta-blockers and antiarrhythmic agents; 

central nervous system stimulants; diuretics; genetic materials; hormonolytics; 

hypnotics; hypoglycemic agents; immunosuppressive agents; muscle relaxants; 

narcotic antagonists; nicotine; nutritional agents; parasympatholytics; peptide drugs; 

psychostimulants; sedatives; sialagogues, steroids; smoking cessation agents; 

15 sympathomimetics; tranquilizers; vasodilators; beta-agonist; and tocolytic agents. 

A first class of drugs is selected based on inclusion in the molecule of a weakly 

aoidic, basic or amphoteric group that can form a salt. Any drug that bears an acidic 

or a basic functional group, for example, an amine, imine, imidazoyl, guanidine, 

piperidinyl, pyridinyl, quaternary ammonium, or other basic group, or a carboxylic, 

20 phosphoric, phenolic, sulfuric, sulfonic or other acidic group, can react with the de­

ionizing agent. 

Some otherspecifio drugs that bear acidic or basic functional groups and thus 

may be converted to the corresponding salt for use in the described formulations 

described herein include, but are not limited to, Acetaminophen, Acetylsalicylic acid, 

25 Alendronic acid, Alosetron, Amantadine, Amlopidine, Anagrelide, Argatroban, 

Atomoxetine, Atrovastatin, Azithromycin dehydrate, Balsalazide, Bromocriptan, 

Bupropion, Candesartan, Carboplatin, Ceftriaxone, Clavulonic acid, Clindamycin, 

Cimetadine, Dehydrocholic (acid), Dexmethylphenidate, Diclofenac, Dicyclomine, 

Diflunisal, Diltiazem, Donepezil, Doxorubicin, Doxepin, Epirubicin, Etodolic acid, 

30 Ethacrynic acid, Fenoprofen, Fluoxetine, Flurbiprofen, Furosemide, Gemfibrozil, 

Hydroxyzine, Ibuprofen, Imipramine, Indomethacin, Ketoprofen, Levothyroxine, 

Maprolitline, Meclizine, Methadone, Methylphenidate, Minocycline, Mitoxantone, 

Moxifloxacin, Mycophenolic 

35 
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acid, ~Japrexen, Niflumic acid, Ofloxacin, Ondansetron, Pantoprazole, Paroxetine, 

Pergolide, Pramipexole, Phenytoin, Pravastain, Probenecid, Rabeprazole, Risedronic 

acid, Retinoic acid, Ropinirole, Selegiline, Sulindac1 Tamsulosin, Telmisertan, 

5 Terbinafine, Theophyline, Tiludronic Acid, Tinzaparin, Ticarcillin, Tometin, Valproic 

acid, Salicylic acid, Sevelamer, Ziprasidone, Zoledronic acid, Acetophenazine, 

Albuterol, Almotriptan, Amitriptyline, Amphetamine, Atracurium, Beclomethasone, 

Benztropine, Biperiden, Bosentan, Bromodiphenhydramine, Brompheniramine 

carbinoxamine, Caffeine, Capecitabine, Carbergoline, Cetirizine, Chlocylizine, 

1 o Chlorpheniramine, Chlorphenoxamine, Chlorpromazine, Citalopram, Clavunate 

potassium, Ciprofloxacin, Clemastine, Clomiphene, Clonidine, Clopidogrel, Codeine, 

Cyclizine, Cyclobenzaprine, Cyproheptadine, Delavirdine, Diethylpropion, Divalproex, 

Desipramine, Dexmethylphenidate, Dexbrompheniramine, Dexchlopheniramine, 

Dexchlor, Dextroamphetamine, Dexedrine, Dextromethorphan, Fiflunisal, Diphemanil 

15 methylsulphate, Diphenhydramine, Dolasetron, Doxylamine, Enoxaparin, Ergotamine, 

Ertepenem, Eprosartan, Escitalopram, Esomeprazole, Fenoldopam, Fentanyl, 

Fexofenadine, Flufenamic acid, Fluvastatin, Fluphenazine, Fluticasone, Fosinopril, 

Frovatriptan, Gabapentin, Galatamine, Gatifloxacin, Gemcitabine, Haloperidol, 

Hyalurondate, Hydrocodone, Hydroxychloroquine, Hyoscyamine, lmatinib, lmipenem, 

20 lpatropin, Lisinopril, Leuprolide, Levopropoxyphene, Losartan, Meclofenamic acid, 

Mefanamic acid, Mesalamine, Mepenzolate, Meperidine, Mephentermine, 

Mesalimine, Mesoridazine, Metaproteranol, Metformin, Methdialazine, 

Methscopolamine, Methysergide, Metoprolol, Metronidazole, Mibefradil, Montelukast, 

Morphine, Mometasone, Naratriptan, Nelfinavir, Nortriptylene, Noscapine, Nylindrin, 

25 Omeprazole, Orphenadrine, Oseltamivir, Oxybutynin, Papaverine, Pentazocine, 

Phendimetrazine, Phentermine, Pioglitazone, Pilocarpine, Prochloroperazine, 

Pyrilamine, Quetapine, Ranitidine, Rivastigmine, Rosiglitazone, Salmetrol, Sertaline, 

Sotalol, Sumatriptan, Tazobactam, Tacrolimus, Tamoxifen, Ticlopidine, Topiramate, 

Tolterodine, 

30 

35 
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Triptorelin, Triplennamine, Triprolidine, Tramadol, Trovofloxacin, Ursodiol, Promazine, 

Propoxyphene, Propanolol, Pseudoephedrine, Pyrilamine, Quinidine, Oxybate sodium, 

5 Sermorelin, Tacrolimus, Tegaseroid, Teriparatide, Tolterodine, Triptorelin pamoate, 

Scoplolamine, Venlafaxine, Zamivir, Aminocaproic acid, Aminosalicylic acid, 

Hydromorphone, lsosuprine, Levorphanol, Melhalan, Nalidixic acid, and Para­

aminosalicylic acid. 

10 

2. Deionizing Agent 

The fill material of the present invention comprises fumaric acid. maleic acid. 

tartaric acid. citric acid. malic acid. acetic acid, proprionic acid. pyruvic acid. butanoic acid 

or lactic acid in an amount of from 0.2 to 1.0 mole equivalents per mole of the naproxen 

sodium. These acids act as deionizing agents. 

___ The deionizing agent functions by causing partial deionization (neutralization) of 

15 the salt of theone or more pharmaceutically active agent (in this invention naproxen 

sodium)s. As described herein Wythen the active agent is the salt of a weak acid and a 

strong base, the deionizing agent is preferably a hydrogen ion species such as an acid as 

described above or .,.W:yyhen the active agent is the salt of a weak base and a strong acid, 

the deionizing agent is preferably a hydroxide ion species such as a metal hydroxide such 

20 as sodium hydroxide. potassium hydroxide. ammonium hydroxide. calcium hydroxide. 

aluminum hydroxide. and magnesium hydroxide. 

The deionizin€) a9ent is preferaBly present in an amo~.::~nt Between Q.2 to 1.Q mole 

eE11.::1ivalents per mole of the pharmase~.::~tisally astive a9ent. 

Exemplary hydro€)en ion spesies ~.::~seful as de ionizin€) a9ents dessriBed herein, 

25 insi~.::~Eie, Bl.::lt are not limited to, hydroshloris asid, hydroBromis asid, hyEiroiodis asid, s~.::~lfuris 

asi€1, fl.::lmaris asid, maleis asi€1, tartaris asid, methane , ethane , and Benzene s~.::~lfonates, 

sitris asid, malis asid, asetis asid, proprionis asid, pyr~.::~vis asid, Bl.::ltanois asid, and lastis 

asi4_ 

Exemplary hydroxide ion spesies ~.::~sef~.::~l as de ionizin€) a9ents dessriBed herein, 

30 insl~.::~de, Bl.::lt are not limited to, metal hydroxides s~.::~sh as sodi1.::1m hydroxide, potassi~.::~m 

hydroxide, ammoni~.::~m hydroxide, salsi1.::1m hydroxide, al~.::~min~.::~m hydroxide, and 

ma€)nesi~.::~m hydroxide. 

35 

Additional acid or base can be added to adjust the pH of the fill composition. In a 

preferred embodiment, the pH of the fill composition is from about 2.5 to about 7.5. 

3. Excipients 

Formulations may be prepared using a pharmaceutically acceptable carrier 

composed of materials that are considered safe and effective and may be administered 

to an individual without causing undesirable biological side 
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effects or unwanted interactions. The carrier is all components present in the 

pharmaceutical formulation other than the active ingredient or ingredients. As 

generally used herein "carrier" includes, but is not limited to, plasticizers, crystallization 

inhibitors,- wetting agents, bulk filling agents, solubilizers, bioavailability enhancers, 

5 solvents, pH-adjusting agents and combinations thereof. 

In a preferreEI emboEiiment, aA mixture of polyethylene glycol and water is used 

as a solvent for the naproxen sodiumsalt of the active agent and the de-ionizing agent. 

Polyethylene glycol is present in an amount from about 10% to about 80% by weight. 

Water is present in an amount from about 1% to 18% by weight. The molecular weight 

10 of polyethylene glycol is between 300 and 1500. Other suitable solvents described 

herein include surfactants and copolymers of polyethylene glycol. The fill material of 

the present invention also comprises a solubilizer selected from the group consisting 

ofOptionally, glycerin, polyvinyl pyrrolidone (PVP) or propylene glycol (PPG) and 

combinations thereof can be aEIEieEI to enhance the solubility of the Elrug agent. 

15 

B. Shell Composition 

1. Gelatin 

Gelatin is the product of the partial hydrolysis of collagen. Gelatin is classified 

as either Type A or Type B gelatin. Type A gelatin is derived from the acid hydrolysis 

20 of collagen while Type B gelatin is derived from alkaline hydrolysis of collagen. 

25 

Traditionally, bovine bones and skins have been used as raw materials for 

manufacturing Type A and Type B gelatin while porcine skins have been used 

extensively for manufacturing Type A gelatin. In general acid-processed gelatins form 

stronger gels than lime- processed gelatins of the same average molecular weight. 

2. Other Shell Additives 

Other suitable shell additives include plasticizers, opacifiers, colorants, 

humectants, preservatives, flavorings, and buffering salts and acids. 

Plasticizers are chemical agents added to gelatin to make the material softer 

30 and more flexible. Suitable plasticizers include glycerin, sorbitol 

35 
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10 

15 

Example 2. Naproxen Sodium with Citric Acid as the Deionizing Agent 

Fill Material: 

Inllredienm % fbi weightl 

Naproxen Sodium 25.50 

Citric Acid 4.75 

PVP 1.85 i 

J 
PEG400 60.50 I 

Water 7.40 

Reference Example 3. Naproxen Sodium with Hydrochloric Acid as the Deionizing 

Agent 

Fill Material: 

Ingredients % (l!u: weight} 

Naproxen Sodium 25.50 

Hydrochloric Acid 4.72 
i 

l PVP 1.85 
I 
I PE0400 63.52 

Wauter 7.40 
-< 

Example 4. Naproxen Sodium with Acetic Acid as the Deionizing Agent 

Fill Material: 

Ingredients % (by weight) 
. -~ . 

Naproxen Sodium 25.50 

Acetic Acid 3.00 

PVP 1.85 

PEG400 31.15 

Water 7.40 

PBG600 31.15 
<--

11 
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15 

Example 5. Naproxen Sodium with Citric Acid as the Deionizing Agent 

Fill Material: 

Ingredients 0/o Cbv weight} 

Naproxen Sodium 25.50 

Citric Acid 4075 

PVP 1.85 

PEG400 30.25 
I 

I Water 7.40 
I 

PEG600 30.25 

Reference Example 6. Naproxen Sodium with Hydrochloric Acid as the Deionizing 

Agent 

Fill Material: 

Ingndients % !hi weight) 

Naproxen Sodium 25.50 

Hydrochloric Acid 4072 

PVP 1.85 

PEG400 30.25 

Water 7.40 

PBG600 30.25 

Example 7. Naproxen Sodium with Lactic Acid as the Deionizing Agent 

Fill Material: 

IngudientS % (bi weight) 

Napmxen. Sodium 27.50 
--

Lactic Acid 5.27 

Propylene Glycol 2.00 

PBG400 64.64 

Water 0.60 

12 
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-1 for which they are cited are specifically incorporated by reference. Nothing herein is to 

be construed as an admission that the invention is not entitled to antedate such 

disclosure by virtue of prior invention. 

15 
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CLAIMS 

1. A softgel capsule comprising a fill material wherein the fill material comprises 

_(a) _ n_~Pf()Xen sgdiurn; _ 

(b) fumaric acid, maleic acid, tartaric acid, citric acid; malic acid, acetic acid, 

proprionic acid;. pyruvic acid, butanoic acid or lactic acid in an amount of from 0.2 to 1.0 mole 

equivalents per mole of the riaproxen sodium; 

(c) polyethylene glycol; 

(d) water; and 
. ' ' . 

(e)· a solubilizer selected from the group consisting of glycerin, polyvinylpyrrolidone, 

propylene glycol and combinations thereof. 

2. The capsule of Claim 1 wherein (b) is citric acid or lactic acid. 

3. The capsule of claim 2 wherein (b) is lactic acid. 
. : . 

4. The capsule of anyone of the preceding claims wherein p~lyethylene glycol is present 

in an amount from 1.0% to 80% by weight. 

5. The capsule of any one of the preceding claims wherein the polyethylene glycol is one 

or more polyethylene glycols with a molecular weight between 300 and 1500. 

6. The capsule of any one of the preceding claims wherein water is present in an amount . 

from 1% to 18% by weight. 

7. The capsule of any one of the preceding claims further comprising one or more 
. .. ' . 

excipients selected fromthe group consisting of plasticizers, crystallization inhibitors, wetting 

agents, bulkfilling agents, solubilizers, bibavailability enhancers, solvents, dyes, preservatives, 

solvents, surfactants, and combinations thereof. 

8. The capsule of any one of the preceding claims wherein the solubilizer is present in 

amount from 1% to 1 0% by weight. 

9. The capsule of any one of the preceding claims wherein the fill material is liquid. 

10. A capsule of any of the preceding claims for use as a medicament. 
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11. A method of making the capsule of claim 1 comprising 
. . . · .. ·; 

(a) mixing components (a), (b), (c), (d) and (e) as defined in claim 1; and 

(b) encapsulating the mixture in a softgel capsule. 

12. The method of claim 11, wherein step (a) is conducted at a temperature of from sooc 
to 70°C~ 

13. The use of· 

(a) naproxen sodium; 

(b) fumaric acid, maleic acid, tartaric acid; citric acid, malic acid, acetic acid, 

proprionic acid, pyruvic acid,· butanoic acid or lactic acid in. an amount of from 0.2 to 1.0 mole 

equivalents per mole of the naproxen sodium; 

(c) polyethylene glycol; 

(d) water; and 

(e) a solubilizer selected from the group consisting of glycerin, polyvinylpyrrolidone, · 

propylene glycol and combinations thereof, 

in the manufacture of a medicament in the form of a capsule for administration of the naproxen 

sodium to a patient in need thereof. 
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10 

15 

. ., ' . 

SOLVENT SYSTEM FOR ENHANCI-NG THE SOLUBILITY OF PHARMACEUTICAL 

AGENTS 

FIELD OF THE INVENTION. 

. ' . 

This invention is in the field of fill materials. encapsulated in soft gelatin 

capsules. 

. . 

BACKGROUND OF THE INVENTION. 

Filled one-piece soft gelatin cap~ules ("softgels") have been widely used for • 

years to encapsulate consumable materials such as vitamins and pharmaceuticals in 

a liquid vehicle or carrier. Because softgels have_ properties which are quite different 

from two-piece hardshell capsules, softgelsare more capable of retaining a liquid fill 

material. 

Not all liquids may be enclosed in a softgel capsule. Liquids containing more 

than about 20% water by weight are generally not enclosed in softgels, because the 

water tends to dissolve the ·gelatin shell. Other so_lvents such as propylene glycol, 

glycerin, low molecular weight alcohols, ketones, acids, amines, and esters all tend to 

degrade or dissolve the gelatin shell to some extent. 

20 . Softgels are also somewhat sensitive to pH, and generally require a pH in the 

encapsulated liquid from about 2.5 to about 7.5. Highly acidic liquids may hydrolyze 

the gelatin, resulting in leaks, while basic ·liquids may tan the gelatin, resulting in 

decreased solubility of the gelatin shelL-

Pharmaceutical. liquids are usually enclosed in softgels as either viscous 

25 solutions or suspensions. Suspensions· are pharmaceutically less desirable because 

they can settle during manufacture, which leads to a less uniform product. In contrast, 

solutions provide the best liquid form for obtaining optimal "content uniformity" in a 

batch. Further, solutions typically provide a faster and more uniform absorption of an 

active agent than do suspensions ... 

30 Suitable softgel solutions, however, can be difficult to achieve. One constraint 

is size. Many pharmaceutical agents require volumes of solvent 

35 
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The previously described methods all involve the conversion of the free 

pharmaceutical agent to the corresponding salt. In cases where the free 

pharmaceutical agent is acidic, the resulting anion can react with the polyethylene 

glycol in the fill to produce polyethylene glycol esters, thus reducing the amount of 

5 available pharmaceutical agent. 

There is a need for a solvent system containing a medicament, which can be 

encapsulated in a softgel capsule, wherein the formation of PEG esters is minimized. 

Therefore it is an object of the invention to provide a stable solvent system for 

pharmaceutical agents, which is suitable for encapsulation in a softgel capsule, 

10 wherein the formation of PEG esters is minimized. 

BRIEF SUMMARY OF THE INVENTION 

The present invention provides a softgel capsule according to Claim 1 and a 

use according to Claim 13. Liquid and semi-solid pharmaceutical compositions, which 

15 can be administered in liquid form or can be used for preparing capsules, are 

described herein. The acid present in the compositions of the invention causes partial 

de-ionization (neutralization) of naproxen sodium resulting in enhanced bioavailability 

as well as decreased amounts of polyethylene glycol (PEG) esters. Thus, hereinafter 

the acid maybe referred to as the deionizing agent. 

20 

25 

DETAILED DESCRIPTION OF THE INVENTION 

I. Composition 

A. Fill Materials 

1. Drugs to be Formulated 

In the present invention the fill material comprises naproxen sodium. Other 

formulations described herein may contain any therapeutic, diagnostic, prophylactic or 

nutraceutical agent. Exemplary agents include, but are not limited to, analeptic agents; 

analgesic agents; anesthetic agents; antiasthmatic agents; antiarthritic agents; 

anticancer agents; anticholinergic agents; anticonvulsant agents; antidepressant 

30 agents; antidiabetic agents; antidiarrheal agents; antiemetic agents; antihelminthic 

agents; antihistamines; antihyperlipidemic agents; antihypertensive agents; anti-

infective agents; anti-inflammatory 

35 
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5 

10 

agents; antimigraine agents; antineoplastic· agents;· anti parkinson· drugs; antipruritic 

agents; antipsychotic agents; antipyretic agents: antispasmodic agents; antitubercular 

agents; antiulcer agents;· antiviral agents; anxiolytic ·agents; appetite suppressa'nts 

(anorexic agents); attention deficit disorqer and~att~ntic:>n defic;it hyperacfivity~disorder 
- --..,.- - -~-~ --- --- __ . '--- -

drugs; cardiovascular agents including calcium chanl1el blockers, a'ntianginal agents, 

c~ntral ner\lous syste~ ("CNS"). agents, .. beta-blockers and. antiarrhythmic agents; 

central 'nervous system stimulants; diuretics; gehetic m~terials; ho~monolytics; 
hypnotics; hypogly~emic agents; immunosuppressive agents; muscle rela~ants; 
narcotic antagonists; nicotine; nutritional agents; parC)sympatholytics; peptide drugs; 

psychostimulants; · sedatives; sialagogues •.. steroids;. smoking cessation ·agents; 

sympathomimetics; tranquiliz~rs; vasodilators; beta-agonist;. arid tocolytic agents. 

Any drug that bears an acidic or a basic function~( group, for example, an 

amine, imine, imidazoyl, g~anidirie, piperidinyi, pyridinyl, quaternary ammoniunl, o~ 
other basic group, or a carboxylic,. phosphoric,. phenolic, sulfuric, .. sulfonic or other 

' . ' ' - ' 

15 acidic group, can reactwith the de.-ionizirig agent. 

·Some other drugs that bear acidic or basic functional groups and thus may be 

converted to the corresponding salt for use in. the formulations described herein 

include, but are not limited tO, Acetaminophen, Acetylsalicylic· acid, Alendranic acid, 

Alosetron, . Amantadine, Amlopidine, · Anagrelide, Argatroban, Atomoxetine, 

20 .. Atrovastatin, Azithromycin dehydrate, Balsalazide, · B~omocriptan, Bupropion, 

Candesartan; Carboplatin, · Ceftriaxone, Clavulonic acid, Clindamycin, Cimetadine, 

Dehydrocholic (acid), Dexmethylphenidate, Diclofenac, . Dicyclomine, Diflunisal, 

Diltiazem, Donepezil, Doxorubicin, Doxepin, Epirubicin~ Etodolic acid, Ethacrynic acid, 
. . 

Fenoprofen, · Fluoxetine, Flurbiprofen, Furosemide, Gemfibrozil, Hydroxyzine, 

25 Ibuprofen, Imipramine, Indomethacin, Ketoprofen, . Levothyroxine, Maprolitline, 

Meclizine, Methadone, Methylphenidate, Minocycline, Mitoxantone, Moxifloxacin, 

Mycophenolic 
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. . 

acid, Niflumic acid, Ofloxacin, Ondansetron, Pantoprazole, Paroxetine, Pergolide, · 

Pramipexole, Phenytoin, Pravastain, Probenecid, Rabeprazole, Risedronic acid, 

Retinoic acid, Ropinirole, Selegiline, Sulindac, Tamsulosin, Telmisertan, Terbinafine, 
" . . ' 

Th~~phyli~e, Tiludronic~ Acid, ,Tinzaparin, Iicarcillin, Tometin, Valproic acid, Salicylic 

5 · acid, Sevelamer, Ziprasidone, · Zoledronic acid, · Acetophenazine, . Albuterol, 

Alrnotriptan, Amitriptyline,· Amphetamine, Atracurium, Beclomethascme, Benztropine, 

Biperiden, .Bosentan, .· Bromodiphenhydramine, Brompheniramine carbinoxamine; 
. - . 

Caffeine, Capecitabine1 Carbergoline, Cetirizine, Chlocylizine, ··chlorpheniramine, 

Chlorphenoxamine, Chlorpromazine,· Citalopram, Clavunate potassium, Ciprofloxacin, 

10 Clemastine, Clomiphene, Clonidine, · Clopidogrel, Codeine,· Cyclizine; 

Cycloberizaprine, Cyproheptadine, Delavirdine, · Diethylpropion, Divalproex, 

Desipramine, Dexmethylphenidate, Dexbrompheniramine, Dexchlophemiramine, 

Dexchlor, Dextroamphetamine, Dexedrine, Dextromethorphan, Fiflunisal, Diphemanil 

methylsulphate, Diphenhydramine, Dolasetron, Doxylamine, Enoxaparin, Ergotamine~ 

15 Ertepenem, Eprosartan, Escitalopram, . Esomeprazole, Fenoldopam; · · Fentanyl, 

Fexofenadine, Flufenamic acid, Fluvastatin, Fluphenazine, Fluticas()ne, Fosinopril, 

Frovatriptan, Gabapentin, •. Galatamine, Gatifloxacin, . Gemcitabine, Haloperidol, 

Hyalurondate, Hydrocodone, Hydroxychloroquine, Hyoscyamine, lmatinib, lmipenem, · 

lpatropin, Lisinopril, Leuprolide, Levopropoxyphene, Losartan, Meclofenamic acid; 

20 Mefanamic acid, Mesalamine, Mepenzolate, Meperidine, Mephentermine, 

Mesalimine, Mesoridazine, Metaproteranol, Metformin, Methdialazine, 

Methscopolamine, Methysergide, Metoprolol;. Metronidazole, Mibefradil, Montelukast, 

Morphine, Mometasone, Naratriptan, Nelfiriavir, Nortriptylene, Noscapine, Nylindrin, 
' . ·. . 

Omeprazole, Orphenadrine, Oseltamivir, · · Oxybutynin, Papaverine, Pentazocine, 

25 Phendimetrazine, Phentermine, Pioglitazone,. Pilocarpine, Prochloroperazine, 
. . . ' ' ' 

30 

35 

Pyrilamine, Quetapine, Ranitidine, Rivastigmine, Rosiglitazone, Salmetrol, Sertaline, 

Sotalol, Sumatriptan, Tazobactam, Tacrolimus, Tamoxifen, Ticlopidine, Topiramate, 

Tolterodine, 
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• 
Triptorelin, Triplennamine, Triprolidine, Tramadol, Trovofloxacin, Ursodiol, Promazine, 

Propoxyphene, Propanolol, Pseudoephedrine, Pyrilamine, Quinidine, Oxybate sodium, 

Sermorelin, Tacrolimus, Tegaseroid, Teriparatide, Tolterodine, Triptorelin pamoate, 

Scoplolamine, Venlafaxine, Zamivir, Aminocaproic acid, Aminosalicylic acid, 

5 Hydromorphone, lsosuprine, Levorphanol, Melhalan, Nalidixic acid, and Para­

aminosalicylic acid. 

2. Deionizing Agent 

The fill material of the present invention comprises fumaric acid, maleic acid, 

tartaric acid, citric acid, malic acid, acetic acid, proprionic acid, pyruvic acid, butanoic acid 

10 or lactic acid in an amount of from 0.2 to 1.0 mole equivalents per mole of the naproxen 

sodium. These acids act as deionizing agents. 

The deionizing agent functions by causing partial deionization (neutralization) of 

the salt of the pharmaceutically active agent (in this invention naproxen sodium). As 

described herein when the active agent is the salt of a weak acid and a strong base, the 

15 deionizing agent is preferably a hydrogen ion species such as an acid as described above 

or when the active agent is the salt of a weak base and a strong acid, the deionizing agent 

is preferably a hydroxide ion species such as a metal hydroxide such as sodium hydroxide, 

potassium hydroxide, ammonium hydroxide, calcium hydroxide, aluminum hydroxide, and 

magnesium hydroxide. 

20 Additional acid or base can be added to adjust the pH of the fill composition. In a 

preferred embodiment, the pH of the fill composition is from about 2.5 to about 7.5. 

3. Excipients 

Formulations may be prepared using a pharmaceutically acceptable carrier 

composed of materials that are considered safe and effective and may be administered 

25 to an individual without causing undesirable biological side 

30 

35 
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effects or unwanted interactions. The carrier is all components present.· in the . 

pharmaceutical formulation other than the active ingredient or ingredients. As 

gener~lly used herein ;'carrier'' includes, but is not li~ited to, plasticizers, crystallization 

Jnhibi~()rs; wetting~~gents, bulk_filling agents, solubilizers, bioavailability enhancersr 

5 solvents, pH;.;adjusting agents and combinations_ thereof. . 

A mixture of polyethylene glycol and water is used as a solvent for the naproxen 

sod.ium and the de~ionizing agent Polyethylene glycol is present in an amount from 

about1 0%to about 80% by weightWater is present in an amount from about .1% to 

18% by weight. The molecularweight of polyethylene glycol is between 300 and 1500 .. 
. ,., . . . 

10 Other suitable solvents described .herein include. surfactants and. copolymers of 

15 

polyethylene glycoL ·The fill material of the present invention also comprises a 

solubili:Zer selected from the group consisting of glycerin, polyvinylpyrrolidone (PVP) 

or propylene glycol (PPG) and combinations thereof. 

B. Shell Composition 

1 .. Gelatin 

Gelatin is the product of the partial hydrolysis of collagen. Gelatin is classified 

as either Type A or Type s·gelatin~ Type A gelatin is derived from the acid hydrolysis. 

of collagen- while Type B gelatin is derived from alkalii"te hydrolysis of collagen. 
. . 

20 Traditionally; bovine bones and skins have been llsed as raw materials for 

25 

30 

35 

. , manufacturing Type A and Type B gelatin ·while porcine . skins have been used 

extensively for manufacturing Type A gelatin. lri general acid-processed gelatins form 

stronger gels than lime~ processed gelatins. of the same average molecular weight .. ·· 

2. Other Shell Additives 

Other suitable shell additives · include plasticizers, opacifiers, colorants, 

humectants, preservatives, flavorings, and buffering salts and acids. 

Plasticizers are chemical agents added to gelatin to make the material softer 

and more · flexible. Suitable plasticizers include glycerin, sorbitol 
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15 

Example 2._ . Naproxen _·Sodium with Citric Aciq _ as the . Deionizing Agent 

Fill Material: 

.. .. 
-~ Ing&:edients :- - --- ~- '-% (hv weight}. -· - --

Naproxen Sodium 25.50 
I -

Citric Acid - 4.75 : 

- --
---

PVP 1.85 I 

PEG400 60.50 ! 

Water 
:: 

7.40 

Reference Example 3. -NaproxenSodium with Hydrochloric Acid as the Deionizing 

Agent 

Fill Material: 

ln2!edlents •.tc.lbyweightl 

Naproxen Sodium 25.50 

H)tdrochloric-Acid 4.72 

1.85 
- __ -

PE0400 63.52 

Water 7.40 

Example 4. Naproxen Sodium with Acetic Acid as the Deionizing Agent 

Fill Material: 
:.-

I Inm:edients o/o Cbv weight} 

Naproxen Sodium 25.50. 

Acetic Acid 3.00 
---.-

PVP 1.85 

PEG400 31.15 

Water 7.40 

---PBG600 31.15-

11 
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15 

Example 5. Naproxen Sodium with Citric Acid as the Deionizing Agent 

Fill Material: 

Ingredients ~ -~--- .. "~ . ~ %~(bvweight)~ -·· - ----

Naproxen Sodi1.l,lll 25.50 

Citric Acid .. 4075 

PVP 1.85 

PEG400 30.25 

W~ter 7.40 

PE0600 30.25 . 

Reference Example 6. Naproxen Sodium with Hydrochloric Acid as the Deionizing 

·Agent 

Fill Material: 

.·. 
Ingredients · o/., {b:t: weight} 

. Naproxen Sodium . ·. 25.50 

Hydrochloric Acid 4072· 

·PVP· 1.85 
. 

PEG400 30.25 

Water 7.40 

·•. PEG600 30.25 

Example 7. Naproxen Sodium with .. Lactic Acid as the Deionizing Agent 

Fill Material: · 

Ingredients - %-(bi weight) 

Na · roxen Sodium p . 27.50 
' 

Lactic Acid 5.27 

Propylene Glycol· 2.00 

PEG400 64.64 

Water 0.60 
. .. ~ ------------·- ~·. 

12 
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for which. they are cited are specifi<:;ally incorporated. Nothing herein is to be construed 

as an admission that th'e invention is not entitled to antedate such disclosureby virtue 

of prior invention. 

15 
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Europaisches 
Patentamt 

European 
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Office europeen 
des brevets 

1111111111111111111111111111111111111111111111111111111 
Potter Clarkson LLP 
The Belgrave Centre 
Talbot Street 
Nottingham, NG1 5GG 
ROYAUME-UNI 

Application No. 

06 737 018.9 - 1464 

Applicant 

Banner Life Sciences LLC 

Communication under Rule 71(3) EPC 

1. Intention to grant 

_j 

I 

Ref. 

PABCA!P38814EP 
I 

Date 

European Patent Office 
80298 MUNICH 
GERMANY 
Tel: +49 89 2399 0 
Fax: +49 89 2399 4465 

Formalities Officer 
Name: Christensen, Jette 
Tel: +49 89 2399 - 8052 
or call 
+31 (0)70 340 45 00 

18.11.2015 

You are informed that the examining division intends to grant a European patent on the basis of the above 
application, with the text and drawings and the related bibliographic data as indicated below. 

A copy of the relevant documents is enclosed. 

1.1 In the text for the Contracting States: 
AT BE BG CH CY CZ DE DK EE ES Fl FR GB GR HU IE IS IT Ll LT LU LV MC NL PL PT ROSE Sl SK TR 

Description, Pages 

2, 8-10, 13, 14 

1, 3-7, 11, 12, 15 

Claims, Numbers 

1-13 

as published 

received on 

received on 

08-05-2015 with letter of 08-05-2015 

08-05-2015 with letter of 08-05-2015 

With the following amendments to the above-mentioned documents proposed by the division 

Description, Pages 14, 15 

Comments 

DESCRIPTION 
Page 14: Guidelines F. Ill. 8 
Page 15: Guidelines F. Ill. 8 

Registered letter 
EPO Form 2004C 07.15CSXP 
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1.2 Bibliographic data 

The title of the invention in the three official languages of the European Patent Office, the international patent 
classification, the designated contracting states, the registered name(s) of the applicant(s) and the other 
bibliographic data are shown on EPO Form 2056 (enclosed). 

2. Invitation 

You are invited, within a non-extendable period of four months of notification of this communication, 

2.1 to EITHER approve the text communicated above and verify the bibliographic data (Rule 71(5) EPC) 

(1) by filing a translation of the claim(s) in the other two official languages of the EPO 

Fee code EUR 

(2a) by paying the fee for grant including the fee 
for printing (Art. 2(2) RFees): 007 915.00 
minus any amount already paid (Rule 71a(5) EPC): 0.00 

(2b) by paying the printing fee (Art. 2(2) RFees) for the 36th and 
each subsequent page; number of pages payable: 0 008 0.00 
minus any amount already paid (Rule 71a(5) EPC): 0.00 

Total amount: 915.00 

(3) by paying additional claims fees under Rule 71 (4) EPC; 
number of claims fees payable: 0 016 0.00 
minus any amount already paid (Rule 71a(5) EPC): 0.00 

Total amount: 0.00 

Important: If the translations of the claims and fees have already been filed and paid respectively in reply to a 
previous communication under Rule 71 (3) EPC, e.g. in the case of resumption of examination after approval 
(see Guidelines C-V, 6), agreement as to the text to be granted (Rule 71 a(1) EPC) must be expressed 
within the same time limit (e.g. by approving the text and verifying the bibliographic data, by confirming that 
grant proceedings can go ahead with the documents on file and/or by stating which translations of the claims 
already on file are to be used). 

Note 1: See "Important notes concerning fee payments" below. 
Note 2: Any overpaid "minus" amounts will be refunded when the decision to grant (EPO Form 

2006A) has been issued. 
Note 3: For the calculation of the grant fee under Article 2(2), No. 7, RFees (old fee structure), the 

number of pages is determined on the basis of a clean copy of the application documents, in 
which text deleted as a result of any amendments by the examining division is not shown. 
Such clean copy is made available via on-line file inspection only. 

2.2 OR, in the case of disapproval, to request reasoned amendments or corrections to the text 
communicated above or keep to the latest text submitted by you (Rule 71 (6) EPC). 

In this case the translations of the claims and fee payments mentioned under point 2.1 above are NOT due. 

The terms "amendment(s)" and "correction(s)" refer only to amendments or corrections of the application 
documents and not of other documents (e.g. bibliographic data, the designation of the inventor, etc.). 

Registered letter 
EPO Form 2004C 07.15CSXP 
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If filing amendments, you must identify them and indicate the basis for them in the application as filed. Failure 
to meet either requirement may lead to a communication from the examining division requesting that you 
correct this deficiency (Rule 137(4) EPC). 

2.3 Bibliographic data 

Where you request a change or correction of bibliographic data in response to the Rule 71 (3) communication, 
this will not cause the sending of a further communication under Rule 71 (3) EPC. You will still have to pay the 
fees and file translations in reply to the Rule 71 (3) communication in the case of 2.1 above, unless you also file 
a reasoned request for amendments or corrections in response to the Rule 71 (3) communication (see case 2.2 
above). 

3. Loss of rights 

If neither of the two possible actions above (see points 2.1 or 2.2) is performed in due time, the European 
patent application will be deemed to be withdrawn (Rule 71 (7) EPC). 

4. Further procedure 

4.1 In the case of point 2.1 above 

4.1.1 The decision to grant the European patent will be issued, and the mention of the grant of the patent will be 
published in the European Patent Bulletin, if the requirements concerning the translation of the claims and the 
payment of all fees are fulfilled and there is agreement as to the text to be granted (Rule 71 a(1) EPC). 

Note on payment of the renewal fee: 
If a renewal fee becomes due before the next possible date for publication of the mention of the grant of the 
European patent, publication will be effected only after the renewal fee and any additional fee have been paid 
(Rule 71a(4) EPC). 

Under Article 86(2) EPC, the obligation to pay renewal fees to the European Patent Office terminates with the 
payment of the renewal fee due in respect of the year in which the mention of the grant of the European patent 
is published. 

Note on payment of the designation fee(s): 
If the designation fee(s) become(s) due after the communication under Rule 71 (3) EPC, the mention of the 
grant of the European patent will not be published until these fees have been paid (Rule 71 a(3) EPC). 

4.1.2 After publication, the European patent specification can be downloaded free of charge from the EPO 
publication server https://data.epo.orq/publication-server or ordered from the Vienna sub-office upon payment 
of a fee (OJ EPO 2005, 126). 

4.1.3 Filing of translations in the contracting states 

As regards translation requirements prescribed by the contracting states under Article 65(1) EPC, please 
consult the website of the European Patent Office 
www.epo.org -+Law & practice -+Legal texts, National law relating to the EPC 
www.epo.org -+Law & practice -+All Legal texts -+London Agreement 

In the case of a valid extension or validation 

As regards translation requirements prescribed by the extension or validation states, please consult the 
website of the European Patent Office 
www.epo.org -+Law & practice -+Legal texts, National law relating to the EPC 

Failure to supply a prescribed translation in a contracting state, or in an extension or validation state 
may result in the patent being deemed to be void ab initio in the state concerned (Art. 65(3) EPC). 

Registered letter 
EPO Form 2004C 07.15CSXP 
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4.2 In the case of 2.2 above 

If the present communication under Rule 71 (3) EPC is based on an auxiliary request and, within the time limit, 
you maintain the main request or a higher ranking request which is not allowable, the application will be 
refused (Art. 97(2) EPC). 

If the examining division gives its consent to the requested amendments or corrections, it will issue a new 
communication under Rule 71 (3) EPC; otherwise, it shall resume the examination proceedings 
(Rule 71 (6) EPC). 

5. Filing of a divisional application 

Any divisional application relating to this European patent application must be filed directly with the European 
Patent Office in Munich, The Hague or Berlin and will be in the language of the proceedings for the present 
application, or if the latter was not in an official language of the EPO, the divisional application may be filed in 
the language of the present application as filed (see Article 76(1) and Rule 36(2) EPC). Any such divisional 
application must be filed while the present application is still pending (Rule 36(1) EPC; Guidelines A-IV, 1.1.1 ). 

6. Important notes concerning fee payments 

6.1 For all payments, please refer to the relevant fee code(s). 

6.2 Automatic debiting procedure 

The fee for grant, including the fee for printing (Art. 2(2) RFees), and any additional claims fees due under 
Rule 71 (4) EPC will be debited automatically on the date of filing of the translations of the claims, or on the last 
day of the period of this communication. However, if the designation fee(s) become(s) due as set out in Rule 
71a(3) EPC and/or a renewal fee becomes due as set out in Rule 71a(4) EPC, these should be paid separately 
by another permitted way of payment in order not to delay the publication of the mention of the grant. The 
same applies in these circumstances to the payment of extension and validation fees. For further details see 
the Arrangements for the automatic debiting procedure (AAD) and accompanying information from the EPO 
concerning the automatic debiting procedure (Annexes A.1 and A.2 to the Arrangements for deposit accounts 
(ADA) in Supplementary publication -OJ EPO 3!2015). 

Note: If a waiver is expressed in response to a Rule 71 (3) communication (see OJ EPO 2015, A52), the fee for 
grant, including the fee for publication/printing, and any additional claims fees will not be debited automatically. 
These fees must be paid separately by another means of payment allowed under the Rules relating to Fees. 

6.3 Important information relating to fee amounts 

Following any amendment to the Rules relating to Fees, the amount(s) mentioned in this communication may 
be different from the amount(s) actually due on the date of payment. The latest version of the Schedule of 
fees and expenses, published as a Supplement to the Official Journal of the EPO, is also available on the EPO 
website (www.epo.org) and can be found under www.epo.org/schedule-of-fees, which allows the viewing, 
downloading and searching for individual fee amounts, both current and previous. 
Please note that procedural fees are usually adjusted every two years, on even years, with effect from 1 April. 
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Europ3isches 
Patentamt 

European 
Patent Office 

Office europeen 
des brevets 

Application No.: 

IV.2. Patent classification 

06 737 018.9 

European Patent Office 
80298 MUNICH 
GERMANY 
Tel: +49 89 2399 0 
Fax: +49 89 2399 4465 

The classification indicated on the published patent application remains unchanged. It is as follows: 

I NV. A61 K9/48 

IV .3. Title of the invention 

The title indicated on the published patent application remains unchanged. It reads as follows: 

U)SUNGSMITTELSYSTEM ZUR ERHOHUNG DER U)SLICHKEIT 
PHARMAZEUTISCHER WIRKSTOFFE 

SOLVENT SYSTEM FOR ENHANCING THE SOLUBILITY OF PHARMACEUTICAL 
AGENTS 

SYSTEME DE SOLVANT DESTINE A AMELIORER LA SOLUBILITE DES AGENTS 
PHARMACEUTIQUES 

IV .4. Documentation 

/JG ... 1~ ... t1~ 
Date 

HJ.D ~.~ 
Chairman 1st examiner 

Enclosure(s): 

EPO Form 2035.4 (Sheet 1) 12.07TRI 
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Patentamt 

European 
Patent Office 
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des brevets 

European Patent Office 
80298 MUNICH 
GERMANY 
Tel: +49 89 2399 0 
Fax: +49 89 2399 4465 

Annex to EPO Form 2004, Communication pursuant to Rule 71(3) EPC 

Bibliographical data of European patent application No. 06 737 018.9 

For the intended grant of the European patent, the bibliographical data are set out below, for information: 

Title of invention: 

Classification: 

Date of filing: 

Priority claimed: 

Contracting States* 
for which fees have 
been paid: 

Extension States* 
for which fees have 
been paid: 

Validation States* 
for which fees have 
been paid: 

Applicant(s)**: 

lnventor(s): 

- U)SUNGSMITTELSYSTEM ZUR ERHOHUNG DER LOSLICHKEIT 
PHARMAZEUTISCHER WIRKSTOFFE 

- SOLVENT SYSTEM FOR ENHANCING THE SOLUBILITY OF 
PHARMACEUTICAL AGENTS 

- SYSTEME DE SOLVANT DESTINE A AMELIORER LA SOLUBILITE 
DES AGENTS PHARMACEUTIQUES 

I NV. A61 K9148 

06.03.2006 

US I 08.03.2005 I USP659679 

AT BE BG CH CY CZ DE DK EE ES Fl FR GB GR HU IE IS IT Ll LT LU LV MC 
NL PL PT RO SE Sl SK TR 

Banner Life Sciences LLC 
4125 Premier Drive 
High Point, North Carolina 27265 
us 

CHIDAMBARAM, Nachiappan 
4001 River Pointe Place, Apt. 3d 
High Point, North Carolina 27265 
us 

FATMI, Aqeel 
3809 Camden Falls Court 
Greensboro, North Carolina 27410 
us 

*) If the time limit for the payment of designation fees according to Rule 39(1) EPC has not yet 
expired and the applicant has not withdrawn any designation, all Contracting 
States£xtension StatesNalidation States are currently still deemed to be designated. 

EPO Form 2056 (Sheet1) 14.07TRI 
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EuroptHsches 
Patentamt 

European 
Patent Office 

Office europeen 
des brevets 

European Patent Office 
80298 MUNICH 
GERMANY 
Tel: +49 89 2399 0 
Fax: +49 89 2399 4465 

See also Rule 71 a(3) EPC and, if applicable, the above Note to users of the automatic debiting 
procedure. 

**) If two or more applicants have designated different Contracting States, this is indicated here. 
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EP 06 737 018.9 DESCRIPTION (08.05.2015) 1--72 

SOLVENT SYSTEM FOR ENHANCING THE SOLUBILITY OF PHARMACEUTICAL 

AGENTS 

FIELD OF THE INVENTION. 

This invention is in the field of fill materials. encapsulated in soft gelatin 

capsules. 

BACKGROUND OF THE INVENTION. 
. . 

Filled one-piece soft gelatin cap~ules ("softgels") have been widely used for · .. 

years to encapsulate consumable materials such as vitamins and pharmaceuticals in 

a liquid vehicle or carrier. Because softgels have. properties which are quite different 

from two-piece hardshell capsules, softgelsare more capable of retaining a liquid fill 

material. 

Not all liquids may be enclosed in a softgel capsule. Liquids containing more 

than about 20% water by weight are generally not enclosed in softgels, because the 

water tends to dissolve the ·gelatin shell. Other so.lvents such as propylene glycol, 

glycerin, low molecular weight alcohols, ketones, acids, amines, and esters all tend to 

degrade or dissolve the gelatin shell to some extent. 

20 . Softgels are also somewhat sensitive to pH, and generally require a· pH in the 
. . . 

encapsulated liquid from about 2.5 to about 7.5. Highly acidic liquids may hydrolyze 

the gelatin, resulting in leaks, while. basic ·liquids may tan the gelatin, resulting in 

decreased solubility of the gelatin shell.. 

Pharmaceutical. liquids are usually enclosed in softgels as either viscous 

25 solutions or suspensions. Suspensions· are pharmaceutically less desirable because 

they can settle during manufacture, which leads to a less uniform product. In contrast, 

solutions provide the best liquid form for obtaining optimal "content uniformity" in a 

batch. Further, solutions typically provide a faster and more uniform absorption of an 

active agent than do suspensions ... 

30 Suitable softgel solutions, however, can be difficult to achieve. One constraint 

is size. Many pharmaceutical agents require volumes of solvent 

35 
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too large to produce a softgel capsule small enough to be taken by patients. 

The solvent must also have sufficient solvating power to dissolve a large 

amount of the pharmaceutical agent to produce a concentrated solution and 

yet not dissolve, hydrolyze or tan the gelatin shell. 

Concentrated solutions of pharmaceutical agents for use in softgel 

capsules have been described. Most of these systems involve ionizing the 

free pharmaceutical agent in situ to the corresponding salt. For example, 

U.S. Patent No. 5,360,615 to Yu et al. discloses a solvent system for 

enhancing the solubility of acidic, basic, or amphoteric pharmaceutical 

10 agents. The solvent system comprises polyethylene glycol, an ionizing 

agent, and water. The ionizing agent functions by causing the partial 

ionization of the free pharmaceutical agent. U.S. Patent No. 6,383,515, U.S. 

Patent Application Publication No. 2002/0187195, and U.S. Patent 

Application Publication No. 2001/0007668 to Sawyer et al. discloses 

15 pharmaceutically acceptable solutions containing a medicament suitable for 

filling softgel capsules comprising a polymer such as polyethylene glycol 

and an acid salt of a compound having three or more carbon atoms, such as 

sodium propionate. The salt helps to ionize the medicament without relying 

on the use of strong acids or bases. U.S. Patent No. 6,689,382 to Berthel et 

20 al. describes a pharmaceutical formulation suitable for filling softgel 

capsules comprising (a) a therapeutically effective amount of a non-steroidal 

anti-inflammatory drug (NSAID); and (b) a solvent system comprising 40% 

to 60% by weight a polyoxyethylene ether, 15% to 35% by weight of 

glycerin and 15% to 35% by weight water. In cases where the NSAID has a 

25 carboxyl or an acidic functional group, the solvent system also includes 

hydroxide ions. U.S. Patent No. 5,505,961 to Shelley et al. describes a 

method for increasing the solubility of acetaminophen alone or in 

combination with other pharmaceutically active agents to form a clear 

solution for encapsulation into a softgel capsule. The method comprises 

30 solubilizing acetaminophen in a mixture of propylene glycol, polyethylene 

glycol, water, polyvinylpyrrolidone and sodium or potassium acetate. 
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The previously described methods all involve the conversion of the free 

pharmaceutical agent to the corresponding salt. In cases where the free 

pharmaceutical agent is acidic, the resulting anion can react with the polyethylene 

glycol in the fill to produce polyethylene glycol esters, thus reducing the amount of 

5 available pharmaceutical agent. 

There is a need for a solvent system containing a medicament, which can be 

encapsulated in a softgel capsule, wherein the formation of PEG esters is minimized. 

Therefore it is an object of the invention to provide a stable solvent system for 

pharmaceutical agents, which is suitable for encapsulation in a softgel capsule, 

10 wherein the formation of PEG esters is minimized. 

BRIEF SUMMARY OF THE INVENTION 

The present invention provides a softgel capsule according to Claim 1 and a 

use according to Claim 13. Liquid and semi-solid pharmaceutical compositions, which 

15 can be administered in liquid form or can be used for preparing capsules, are 

described herein. The acid present in the compositions of the invention causes partial 

de-ionization (neutralization) of naproxen sodium resulting in enhanced bioavailability 

as well as decreased amounts of polyethylene glycol (PEG) esters. Thus, hereinafter 

the acid maybe referred to as the deionizing agent. 

20 

25 

DETAILED DESCRIPTION OF THE INVENTION 

I. Composition 

A. Fill Materials 

1. Drugs to be Formulated 

In the present invention the fill material comprises naproxen sodium. Other 

formulations described herein may contain any therapeutic, diagnostic, prophylactic or 

nutraceutical agent. Exemplary agents include, but are not limited to, analeptic agents; 

analgesic agents; anesthetic agents; antiasthmatic agents; antiarthritic agents; 

anticancer agents; anticholinergic agents; anticonvulsant agents; antidepressant 

30 agents; antidiabetic agents; antidiarrheal agents; antiemetic agents; antihelminthic 

agents; antihistamines; antihyperlipidemic agents; antihypertensive agents; anti-

infective agents; anti-inflammatory 

35 
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agents; antimigraine agents; antineoplastic agents;· anti parkinson drugs; antipruritic 

agents; antipsychotic agents; antipyretic agents: antispasmodic agents; antitubercular 

agents; antiulcer agents; antiviral agents; anxiolytic agents; appetite suppressa'nts 

(anorexic c:1gen~~); attelltion.deficit disorqer and~att~ntic:>n defic;it hyperacfivity~disorder 
drugs; cardiovascular agents including calcium chanl1el blockers, a'ntianginal agents, 

c~ntral ner\lous . syste~ ("CNS") agents, .. beta-blockers a~d. antiarrhythmic agents; 

central 'nervous system stimulants; diuretics; genetic m~terials; ho~monolytics; 
hypnotics; hypogly~emic agents;· immunosuppressive agents; muscle.· relaxants; 

~arcotlc antagonists; nicotine; nutritional agents; parC)sympatholytics; peptide drugs; 

psychostimulants; · sedatives; sialagogues, steroids;. smoking cessation ·agents; 

sy~pathomimetics; tranquiliz~rs; vasodilators; beta-agonist;. arid tocolytic agents. 

Any drug that bears an acidic or .• a basic. functiOnal· group, to~ example, an 

amine, imine, imidazoyl, guanidine, piperidinyi, pyridinyl, quaternary ammonium, or 

oth~r basic group, or a carboxylic, phosph~ric,. phenolic, sulfuric, sulfonic or other 

15 ·.acidic group, can reactwiththe de-ionizing agent. . 

·Some other drugs that bear acidic or basic functional groups and thus may be 

converted to the corresponding salt for use in, the formulations described herein 

include, but are not limited tO, Acetaminophen, Acetylsalicylic·acid, Alendronic acid, 

Alosetron, ... Amantadine, Amlopidine, · Anagrelide, Argatroban, Atomoxetine, 

20 .. Atrovastatin, Azithromycin dehydrate, Balsalazide, .· B~omocriptan, Bupropion, 

Candesartan; Garboplatin, Ceftriaxone, Clavulonic acid, Clindamycin, Cimetadine, 

Dehydrocholic (acid), Dexmethylphenidate, Diclofenac, . Dicyclomine, Diflunisal, 

Diltiazem, Donepezil, Doxorubicin, Doxepin, Epirubicin~ Etodolic acid, Ethacrynic acid, 

Fenoprofen, Fluoxetine, Flurbiprofen, Furosemide, Gemfibrozil, Hydroxyzine, 
. . 

25 Ibuprofen, Imipramine, Indomethacin, Ketoprofen, . Levothyroxine, Maprolitline, 

30 

35 

Meclizine, Methadone, Methylphenidate, Minocycline, Mitoxantone, Moxifloxacin, 

Mycophenolic 
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acid, Niflumic acid, Ofloxacin, Ondansetron, Pantoprazole, Paroxetine, Pergolide, · 

Pramipexole, Phenytoin, Pravastain, Probenecid, Rabeprazole, Risedronic acid, 

Retinoic acid, Ropinirole, Selegiline, Sulindac, Ta~sulosin,Telmisertan, Terbinafine, 

Th~~phyline, Tiludronic~ Acid, Tinzaparin, Iicarcillin, Tometin, Valproic acid, Salicylic 

5 · acid, Sevelamer, Ziprasidone, · Zoledronic acid, · Acetophenazine, . Albuterol, 

Alrnotriptan, Amitriptyline, Amphetamine, Atracurium, Beclomethascme, Benztropine, 

Biperiden, Bosentan, .· Bromodiphenhydramine, Brompheniramine carbinoxamine; 

Caffeine, Capecitabine1 Carbergoline, Cetirizine, Chlocylizine, Chlorpheniramine, 

Chlorphenoxamine, Chlorpromazine,· Citalopram, Clavunate potassium, Cipr~floxacin, 
10 Clemastine, Clomiphene, Clonidine, · Clopidogrel, Codeine, Cyclizine; 

Cyclobenzaprine, Cyproheptadine, Delavirdine, · Diethylpropion, Divalproex, 

Desipramine, Dexmethylphenidate, Dexbrompheniramine, · Dexchlopheniramine, 

Dexchlor, Dextroamphetamine, Dexedrine, Dextromethorphan, Fiflunisal, Diphemanil 

methylsulphate, Diphenhydramine, Dolasetron, Doxylamine, Enoxaparin, Ergotamine~ 

15 Ertepenem,. Eprosartan, Escitalopram, .· Esomeprazole, Fenoldopam; Fentanyl, 

Fexofenadine, Flufenamic acid, Fluvastatin, Fluphenazine, Fluticas()ne, Fosinopril, 
. . . 

Frovatriptan, Gabapentin, . Galatamine, Gatifloxacin, . Gemcitabine, Haloperidol, 

Hyalurondate, Hydrocodone, Hydroxychloroquine, Hyoscyamine, lmatinib, lmipenem, · 

lpatropin, Lisinopril, Leuprolide, Levopropoxyphene, Losartan, Meclofenamic acid; 

20 Mefanamic. .· acid, Mesalamine, Mepenzolate, Meperidine, Mephentermine, 

Mesalimine, Mesoridazine, Metaproteranol, Metformin, Methdialazine, 

Methscopolamine, Methysergide, Metoprolol;. Metronidazole, Mibefradil, Montelukast, 

Morphine, Mometasone, Naratriptan, Nelfiriavir, Nortriptylene, Noscapine, Nylindrin, 
' . ·. . . 

Omeprazole, Orphenadrine, Oseltamhtir, · Oxybutynin, Papaverine, Pentazocine, 

25 . Phendimetrazine, Phentermine, Pioglitazone,. Pilocarpine, Prochloroperazine, 
. . . 

Pyrilamine, Quetapine, Ranitidine, Rivastigmine, Rosiglitazone, Salmetrol, Sertaline, 
. .. 

Sotalol, Sumatriptan, Tazobactam, Tacroli~us, Tamoxifen, Ticlopidine, Topiramate, 

Tolterodine, 

30 
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Triptorelin, Triplennamine, Triprolidine, Tramadol, Trovofloxacin, Ursodiol, Promazine, 

Propoxyphene, Propanolol, Pseudoephedrine, Pyrilamine, Quinidine, Oxybate sodium, 

Sermorelin, Tacrolimus, Tegaseroid, Teriparatide, Tolterodine, Triptorelin pamoate, 

Scoplolamine, Venlafaxine, Zamivir, Aminocaproic acid, Aminosalicylic aCid, 

5 Hydromorphone, lsosuprine, Levorphanol, Melhalan, Nalidixic acid, and Para­

aminosalicylic acid. 

2. Deionizing Agent 

The fill material of the present invention comprises fumaric acid, maleic acid, 

tartaric acid, citric acid, malic acid, acetic acid, proprionic acid, pyruvic acid, butanoic acid 

10 or lactic acid in an amount of from 0.2 to 1.0 mole equivalents per mole of the naproxen 

sodium. These acids act as deionizing agents. 

The deionizing agent functions by causing partial deionization (neutralization) of 

the salt of the pharmaceutically active agent (in this invention naproxen sodium). As 

described herein when the active agent is the salt of a weak acid and a strong base, the 

15 deionizing agent is preferably a hydrogen ion species such as an acid as described above 

or when the active agent is the salt of a weak base and a strong acid, the deionizing agent 

is preferably a hydroxide ion species such as a metal hydroxide such as sodium hydroxide, 

potassium hydroxide, ammonium hydroxide, calcium hydroxide, aluminum hydroxide, and 

magnesium hydroxide. 

20 Additional acid or base can be added to adjust the pH of the fill composition. In a 

preferred embodiment, the pH of the fill composition is from about 2.5 to about 7.5. 

3. Excipients 

Formulations may be prepared using a pharmaceutically acceptable carrier 

composed of materials that are considered safe and effective and may be administered 

25 to an individual without causing undesirable biological side 

30 
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effects or unwanted interactions. The carrier. is all components present __ in the . 

pharmaceutical formulation other than the active ingredient or ingredients. As 

gener~lly used herein ;'carrier'' includes, but is not limited.to, plasticizers, crystallization 

~ inhibi~()rs,' wetting~~gents, bulk_filling agents, solubilizers, bioavailability enhancersr 

5 solvents, pH;.;adjusting agents and combinations_ thereof. _ . . 

A mixture of polyethylene glycol and ~ater is used as a solvent for the naproxen 

sodium and the de~ionizing agent Polyethylene glycol is present in an amountfrom --
. .· . . 

about1 0% to about SO% by weight. Water is present in an a~ount from about _1% to 

. 18% by weight. The molecularweight of polyethylene glycol is between 300 and 1500._ 
. ,., ' · .. 

10 Other suita~le solvents described .herein include. surfactants and. copolymers of 

15 

polyethylene glycoL ·The ·fill material of the present invention also comprises a 

solubili:Zer selected from the group consisting of glycerin, polyvinylpyrrolidone (PVP) .. ., . . .. 

or propylene glycol (PPG) and combinations thereof. 

8. Shell Composition 

1.-Gelatin 

Gelatin is the product of the partial hydrolysis of collagen. Gelatin is classified 

as either Type A or Type B gelatin. Type A gelatin is derived from the acid hydrolysis _ 

of collagen- while Type B g~latin is derived from alkaline hydrolysis of collagen. 

20 Traditionally; bovine bones and skins have been llsed as raw materials for 

-· manufacturing Type A and Type B gelatin-_ while porcine skins have been used 
. .. . .. 

extensively for manufacturing Type A gelatin. lri general acid-processed gelatins form 

stronger gels than lime~ processed gelatins-of the same average molecular weight.- --

25 2. Other Shell Additives 

30 

35 

Other suitable shell additives ·_include plasticizers, opaCifiers, colorants, 

humectants, preservatives, flavorings, and buffering salts and acids. 

Plasticizers are chemical agents added to gelatin to make the material softer 

and more -flexible. Suitable plasticizers include glycerin, sorbitol 
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solutions which are mixtures of sorbitol and sorbitan, and other polyhydric 

alcohols such as propylene glycol and maltitol or combinations thereof. 

Opacifiers are used to opacify the capsule shell when the 

encapsulated active agents are light sensitive. Suitable opacifiers include 

5 titanium dioxide, zinc oxide, calcium carbonate and combinations thereof. 

Colorants can be used to for marketing and product 

identification/differentiation purposes. Suitable colorants include synthetic 

and natural dyes and combinations thereof. 

Humectants can be used to suppress the water activity of the softgel. 

10 Suitable humectants include glycerin and sorbitol, which are often 

components of the plasticizer composition. Due to the low water activity of 

dried, properly stored softgels, the greatest risk from microorganisms comes 

from molds and yeasts. For this reason, preservatives can be incorporated 

into the capsule shell. Suitable preservatives include alkyl esters of p-

15 hydroxy benzoic acid such as methyl, ethyl, propyl, butyl and heptyl 

(collectively known as "parabens") or combinations thereof. 

Flavorings can be used to mask unpleasant odors and tastes of fill 

formulations. Suitable flavorings include synthetic and natural flavorings. 

The use of flavorings can be problematic due to the presence of aldehydes 

20 which can cross-link gelatin. As a result, buffering salts and acids can be 

used in conjunction with flavorings that contain aldehydes in order to inhibit 

cross-linking ofthe gelatin. 

25 

II. Method of Making 

A. Fill Material 

The fill material is prepared by mixing the agent (such as a salt of the 

drug), the deionizing agent, water, and polyethylene glycol at a temperature 

of 50°C to 70°C. The resulting solution is encapsulated using the appropriate 

gel mass. The pharmaceutical agent is present in an amount from about 10% 

to about 50% by weight. The deionizing agent is present in an amount from 

30 about 0.2 to 1.0 mole per mole of the pharmaceutical agent. Water is present 

in an amount from about 1% to about 20% by weight and polyethylene 

glycol is present in amount from about 10% to about 80% by weight. 
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Optionally, propylene glycol and/or polyvinylpyrrolidone are present in an 

amount from about 1% to about 10%. 

B. GelMass 

The main ingredients of the softgel capsule shell are gelatin, 

5 plasticizer, and purified water. Typical gel formulations contain (w/w) 40-

50% gelatin, 20-30% plasticizer, and 30-40% purified water. Most of the 

water is subsequently lost during capsule drying. The ingredients are 

combined to form a molten gelatin mass using either a cold melt or a hot 

melt process. The prepared gel masses are transferred to preheated, 

10 temperature-controlled, jacketed holding tanks where the gel mass is aged at 

50-60°C until used for encapsulation. 

1. Cold Melt Process 

The cold melt process involves mixing gelatin with plasticizer and 

chilled water and then transferring the mixture to a jacket-heated tank. 

15 Typically, gelatin is added to the plasticizer at ambient temperature (18-

220C). The mixture is cooked (57-95°C) under vacuum for 15-30 minutes to 

a homogeneous, deaerated gel mass. Additional shell additives can be added 

to the gel mass at any point during the gel manufacturing process or they 

may be incorporated into the finished gel mass using a high torque mixer. 

20 2. Hot Melt Process 

The hot melt process involves adding, under mild agitation, the 

gelatin to a preheated ( 60-80°C) mixture of plasticizer and water and stirring 

the blend until complete melting is achieved. While the hot melt process is 

faster than the cold melt process, it is less accurately controlled and more 

25 susceptible to foaming and dusting. 

C. Softgel Capsule 

Softgel capsules are typically produced using a rotary die 

encapsulation process. The gel mass is fed either by gravity or through 

positive displacement pumping to two heated ( 48-65°C) metering devices. 

3 0 The metering devices control the flow of gel into cooled ( 1 0-18°C), rotating 

casting drums. Ribbons are formed as the cast gel masses set on contact with 

the surface ofthe drums. 
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The ribbons are fed through a series of guide rolls and between 

injection wedges and the capsule-forming dies. A food-grade lubricant oil is 

applied onto the ribbons to reduce their tackiness and facilitate their transfer. 

Suitable lubricants include mineral oil, medium chain triglycerides, and 

5 soybean oil. Fill formulations are fed into the encapsulation machine by 

gravity. In the preferred embodiment, the softgels contain printing on the 

surface, optionally identifying the encapsulated agent and/or dosage. 

III. Method ofUse 

The softgels may be used to encapsulate a wide range of 

1 0 pharmaceutically active agents, nutritional agents and personal care products. 

Softgel capsules may be administered orally to a patient to deliver a 

pharmaceutically active agent. 

Examples 

In the following examples, the fill material can be prepared by 

15 mixing the salt of one or more pharmaceutically active agents, the deionizing 

agent, water and polyethylene glycol at a temperature of 50°C to 70°C. The 

resulting solution can be encapsulated in a softgel capsule using the 

appropriate gel mass. 

20 Example 1. Naproxen Sodium with Acetic Acid as the Deionizing 

Agent 

Fill Material: 

Ingredients % {by weight} 

Naproxen Sodium 25.50 

Acetic Acid 3.00 

PVP 1.85 

PEG400 62.30 

Water 7.40 

10 
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Example 2 ... Naproxen _·Sodium with Citric Aciq . as the . Deionizing Agent 

Fill Material: 

... : ... Jng&:edienf:! :- · ... ~- '-% fbv weight}. · ~--·· 
-~ 

Naproxen Sodium 25.50 
I 

Citric Acid-.- 4.75 
····--·· 

·PVP 1.85 I 

.· 

PEG400 60.50 I 

Water 7.40 
: .. 

Reference Example 3. Naproxen Sodium with Hydrochloric Acid as the· Deionizing 

Agent 

Fill Material: 
... --- --·-·----· ---

lnl!:edlents · .. ·A. aaweight} 
. 

Naproxen Sodium 25.50 

H)tdrochloric·Acid 4.72 

PVP 
... ·c: -··· 

1.85 
·. _.-. 

PE0400 63.52 
... --··· ··-- .... 

Water 7.40 
-----

Example 4. Naproxen Sodium with Acetic Acid as the_- Deionizing _Agent _ 

Fill Material: 
:.· .. -·-· -·- -

Ingredients % lbv weight}. 

Naproxen Sodium 25.50. 

Acetic Acid 3.00 
'. · .. · 

PVP 1.85 

PEG400 31.15 
.. 

Water 7.40 

···PBG600 31.15. 
! 

11 
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Example 5. Naproxen Sodium with Citric Acid as the Deionizing Agent 

Fill Material: 

. lil.gredieny ~ -~--- .. "~ . ~ ~ .. %~(bvweight)~ - ~· 
- -----

Naproxen Sodiu,m 25.50 

Citric Acid .. 4075 

PVP 1.85 

PEG400 30.25 

W~ter .7.40 

PE0600 30.25 
" 

Reference Example 6. Naproxem Sodium with Hydrochloric Acid as the Deionizing 

Agent 

' . 

· Fill Material: 

Ingredients o/., {b:t: weight}· 

. Naproxen Sodium 25.50 

Hydrochloric Acid .. 4072· 
~~ ----

·PVP· ··1.85 

PEG400 30.25 

Water 7.40 

PEG600 30.25 

Example 7. Naproxen Sodium with .. Lactic Acid as the Deionizing Agent 

Fill Material: · 

Ingredients. %~ (bi weight) 

Napro-x;en Sodium 
' 

27.50 

Lactic Acid 5.27 

Propylene Glycol·· 2.00 

PEG400 64.64 

Water 0.60 
. .. ~ ------------·- ~· ~ 
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Example 8. Naproxen Sodium with Lactic Acid as the Deionizing 

Agent 

Fill Material: 

Ingredients % (by weight) 

Naproxen Sodium 25.00 

Lactic Acid 0.24-0.35 M 

Propylene glycol 2.00 

PEG600. q.s. 

5 Example 9. Naproxen Sodium with Lactic Acid as the Deionizing 

Agent 

Fill Material: 

Ingredients % (by weight) 

Naproxen Sodium 25.00 

Lactic Acid 5.00 

Propylene glycol 2.00 

PEG600 61.2 

PEG 1000 6.80 

Example 10. Naproxen Sodium with Lactic Acid as the Deionizing 

10 Agent 

Fill Material: 

Ingredients % (by weight) 

Naproxen Sodium 25.00 

Lactic acid 5.00 

Propylene glycol 2.00 

PEG600 51.00 

PEG 1000 17.00 

13 
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Example 11. Naproxen Sodium with Lactic Acid as the Deionizing 

Agent 

Fill Material: 

Ingredients % (by weight) 

Naproxen Sodium 25.00 

Lactic Acid 5.00 

Propylene glycol 2.00 

PEG600 34.00 

PEG 1000 34.00 

5 Example 12. Naproxen Sodium with Lactic Acid as the Deionizing 

Agent 

Fill Material: 

Ingredients % (by weight) 

Naproxen Sodium 25.00 

Lactic acid 5.00 

Propylene glycol 2.00 

PEG600 17.00 

PEG 1000 51.00 

It is understood that the disclosed invention is not limited to the 

14--> 15 

10 particular methodology, protocols, and reagents described as these may vary. 

It is also to be understood that the terminology used herein is for the purpose 

of describing particular embodiments only, and is not intended to limit the 

scope of the present invention which will be limited only by the appended 

claims. 

15 Unless defined otherwise, all technical and scientific terms used 

herein have the same meanings as commonly understood by one of skill in 

the art to which the disclosed invention belongs. Although any methods and 

materials similar or equivalent to those described herein can be used in the 

practice or testing of the present invention, the preferred methods, devices, 

20 and materials are as described. 
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Nothing herein is to be construed 

as an admission that th'e invention is not entitled to antedate such disclosure by virtue 

of prior invention. 

15 
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CLAIMS 

1. A softgel capsule comprising a fill material wherein the fill material comprises 

(a) _ n_~Pf()Xen sgdiurn; _ 

(b) fumaric acid, maleic acid, tartaric acid, citric acid; . malic acid, acetic acid, 

proprionic acid; pyruvic acid, butanoic acid or lactic acid in an amount of from 0.2 to 1.0 mole 

equivalents per mole of the riaproxen sodium; 

(c) polyethylene glycol; 

(d) water; and 

(e)· a solubilizer selected from the group consisting of glycerin, polyvinylpyrrolidone, 

propylene glycol and combinations thereof. 

2. The capsule of Claim 1 wherein (b) is citric acid or lactic acid. 

3. The capsule of claim 2 wherein (b) is lactic acid. 
. : . 

4. The capsule of anyone of the preceding claims wherein p~lyethylene glycol is present 

in an amount from 1.0% to 80% by weight. 

5. The capsule of any one of the preceding claims wherein the polyethylene glycol is one 

or more polyethylene glycols with a molecular weight between 300 and 1500. 

6. The capsule of any one of the preceding claims wherein water is present in an amount . 

from 1% to 18% by weight. 

7. The capsule of any one of the preceding claims further comprising one or more 

excipients selected fromthe group consisting of plasticizers, crystallization inhibitors, wetting 

agents, bulkfilling agents, solubilizers, bioavailability enhancers, solvents, dyes, preservatives, 

solvents, surfactants, and combinations thereof. 

8. The capsule of any one of the preceding claims wherein the solubilizer is present in 

amount from 1% to 1 0% by weight. 

9. The capsule of any one of the preceding claims wherein the fill material is liquid. 

10. A capsule of any of the preceding claims for use as a medicament. 
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·. . : .. . 
11 .. A method of making the capsule of claim 1 comprising 

(a) mixing components (a), (b), (c), (d)anc:i (~) as defined in claim 1; and 

(b) encapsulating the mixture in a softgel capsule. 

12. The method of claim 11, wherein step (a) is conducted at a temperature of from sooc 
to 70°C~ 

13. The use of· 

(a) 

(b) 

naproxen sodium; .. . . . . . 
. . 

fumaric acid, maleic acid, tartaric acid; citric ·acid, malic acid, acetic acid, 
. . : . .· .· -

proprionic acid, pyruvic acid,· butanoic acid or lactic acid in. an amount of from 0.2 to 1.0 mole 

equivalents per mole of the naproxen sodium; 

(c) polyethylene glycol; 

(d) water; and 

(e) a solubilizer selected from the group consisting of glycerin, polyvinylpyrrolidone, · 

propylene glycol and combinations thereof, 

in the manufacture of a medicament in the form of a capsule for administration of the naproxen 

sodium to a patient in need thereof. 
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SOLVENT SYSTEM FOR ENHANCING THE SOLUBILITY OF PHARMACEUTICAL 

AGENTS 

FIELD OF THE INVENTION. 

This invention is in the field of fill materials. encapsulated in soft gelatin 

capsules. 

BACKGROUND OF THE INVENTION. 
. . 

Filled one-piece soft gelatin cap~ules ("softgels") have been widely used for · .. 

years to encapsulate consumable materials such as vitamins and pharmaceuticals in 

a liquid vehicle or carrier. Because softgels have. properties which are quite different 

from two-piece hardshell capsules, softgelsare more capable of retaining a liquid fill 

material. 

Not all liquids may be enclosed in a softgel capsule. Liquids containing more 

than about 20% water by weight are generally not enclosed in softgels, because the 

water tends to dissolve the ·gelatin shell. Other so.lvents such as propylene glycol, 

glycerin, low molecular weight alcohols, ketones, acids, amines, and esters all tend to 

degrade or dissolve the gelatin shell to some extent. 

20 . Softgels are also somewhat sensitive to pH, and generally require a· pH in the 
. . . 

encapsulated liquid from about 2.5 to about 7.5. Highly acidic liquids may hydrolyze 

the gelatin, resulting in leaks, while. basic ·liquids may tan the gelatin, resulting in 

decreased solubility of the gelatin shell.. 

Pharmaceutical. liquids are usually enclosed in softgels as either viscous 

25 solutions or suspensions. Suspensions· are pharmaceutically less desirable because 

they can settle during manufacture, which leads to a less uniform product. In contrast, 

solutions provide the best liquid form for obtaining optimal "content uniformity" in a 

batch. Further, solutions typically provide a faster and more uniform absorption of an 

active agent than do suspensions ... 

30 Suitable softgel solutions, however, can be difficult to achieve. One constraint 

is size. Many pharmaceutical agents require volumes of solvent 

35 
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5 

too large to produce a softgel capsule small enough to be taken by patients. 

The solvent must also have sufficient solvating power to dissolve a large 

amount of the pharmaceutical agent to produce a concentrated solution and 

yet not dissolve, hydrolyze or tan the gelatin shell. 

Concentrated solutions of pharmaceutical agents for use in softgel 

capsules have been described. Most of these systems involve ionizing the 

free pharmaceutical agent in situ to the corresponding salt. For example, 

U.S. Patent No. 5,360,615 to Yu et al. discloses a solvent system for 

enhancing the solubility of acidic, basic, or amphoteric pharmaceutical 

10 agents. The solvent system comprises polyethylene glycol, an ionizing 

agent, and water. The ionizing agent functions by causing the partial 

ionization of the free pharmaceutical agent. U.S. Patent No. 6,383,515, U.S. 

Patent Application Publication No. 2002/0187195, and U.S. Patent 

Application Publication No. 2001/0007668 to Sawyer et al. discloses 

15 pharmaceutically acceptable solutions containing a medicament suitable for 

filling softgel capsules comprising a polymer such as polyethylene glycol 

and an acid salt of a compound having three or more carbon atoms, such as 

sodium propionate. The salt helps to ionize the medicament without relying 

on the use of strong acids or bases. U.S. Patent No. 6,689,382 to Berthel et 

20 al. describes a pharmaceutical formulation suitable for filling softgel 

capsules comprising (a) a therapeutically effective amount of a non-steroidal 

anti-inflammatory drug (NSAID); and (b) a solvent system comprising 40% 

to 60% by weight a polyoxyethylene ether, 15% to 35% by weight of 

glycerin and 15% to 35% by weight water. In cases where the NSAID has a 

25 carboxyl or an acidic functional group, the solvent system also includes 

hydroxide ions. U.S. Patent No. 5,505,961 to Shelley et al. describes a 

method for increasing the solubility of acetaminophen alone or in 

combination with other pharmaceutically active agents to form a clear 

solution for encapsulation into a softgel capsule. The method comprises 

30 solubilizing acetaminophen in a mixture of propylene glycol, polyethylene 

glycol, water, polyvinylpyrrolidone and sodium or potassium acetate. 
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The previously described methods all involve the conversion of the free 

pharmaceutical agent to the corresponding salt. In cases where the free 

pharmaceutical agent is acidic, the resulting anion can react with the polyethylene 

glycol in the fill to produce polyethylene glycol esters, thus reducing the amount of 

5 available pharmaceutical agent. 

There is a need for a solvent system containing a medicament, which can be 

encapsulated in a softgel capsule, wherein the formation of PEG esters is minimized. 

Therefore it is an object of the invention to provide a stable solvent system for 

pharmaceutical agents, which is suitable for encapsulation in a softgel capsule, 

10 wherein the formation of PEG esters is minimized. 

BRIEF SUMMARY OF THE INVENTION 

The present invention provides a softgel capsule according to Claim 1 and a 

use according to Claim 13. Liquid and semi-solid pharmaceutical compositions, which 

15 can be administered in liquid form or can be used for preparing capsules, are 

described herein. The acid present in the compositions of the invention causes partial 

de-ionization (neutralization) of naproxen sodium resulting in enhanced bioavailability 

as well as decreased amounts of polyethylene glycol (PEG) esters. Thus, hereinafter 

the acid maybe referred to as the deionizing agent. 

20 

25 

DETAILED DESCRIPTION OF THE INVENTION 

I. Composition 

A. Fill Materials 

1. Drugs to be Formulated 

In the present invention the fill material comprises naproxen sodium. Other 

formulations described herein may contain any therapeutic, diagnostic, prophylactic or 

nutraceutical agent. Exemplary agents include, but are not limited to, analeptic agents; 

analgesic agents; anesthetic agents; antiasthmatic agents; antiarthritic agents; 

anticancer agents; anticholinergic agents; anticonvulsant agents; antidepressant 

30 agents; antidiabetic agents; antidiarrheal agents; antiemetic agents; antihelminthic 

agents; antihistamines; antihyperlipidemic agents; antihypertensive agents; anti-

infective agents; anti-inflammatory 

35 
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agents; antimigraine agents; antineoplastic agents;· anti parkinson drugs; antipruritic 

agents; antipsychotic agents; antipyretic agents: antispasmodic agents; antitubercular 

agents; antiulcer agents; antiviral agents; anxiolytic agents; appetite suppressa'nts 

(anorexic c:1gen~~); attelltion.deficit disorqer and~att~ntic:>n defic;it hyperacfivity~disorder 
drugs; cardiovascular agents including calcium chanl1el blockers, a'ntianginal agents, 

c~ntral ner\lous . syste~ ("CNS") agents, .. beta-blockers a~d. antiarrhythmic agents; 

central 'nervous system stimulants; diuretics; genetic m~terials; ho~monolytics; 
hypnotics; hypogly~emic agents;· immunosuppressive agents; muscle.· relaxants; 

~arcotlc antagonists; nicotine; nutritional agents; parC)sympatholytics; peptide drugs; 

psychostimulants; · sedatives; sialagogues, steroids;. smoking cessation ·agents; 

sy~pathomimetics; tranquiliz~rs; vasodilators; beta-agonist;. arid tocolytic agents. 

Any drug that bears an acidic or .• a basic. functiOnal· group, to~ example, an 

amine, imine, imidazoyl, guanidine, piperidinyi, pyridinyl, quaternary ammonium, or 

oth~r basic group, or a carboxylic, phosph~ric,. phenolic, sulfuric, sulfonic or other 

15 ·.acidic group, can reactwiththe de-ionizing agent. . 

·Some other drugs that bear acidic or basic functional groups and thus may be 

converted to the corresponding salt for use in, the formulations described herein 

include, but are not limited tO, Acetaminophen, Acetylsalicylic·acid, Alendronic acid, 

Alosetron, ... Amantadine, Amlopidine, · Anagrelide, Argatroban, Atomoxetine, 

20 .. Atrovastatin, Azithromycin dehydrate, Balsalazide, .· B~omocriptan, Bupropion, 

Candesartan; Garboplatin, Ceftriaxone, Clavulonic acid, Clindamycin, Cimetadine, 

Dehydrocholic (acid), Dexmethylphenidate, Diclofenac, . Dicyclomine, Diflunisal, 

Diltiazem, Donepezil, Doxorubicin, Doxepin, Epirubicin~ Etodolic acid, Ethacrynic acid, 

Fenoprofen, Fluoxetine, Flurbiprofen, Furosemide, Gemfibrozil, Hydroxyzine, 
. . 

25 Ibuprofen, Imipramine, Indomethacin, Ketoprofen, . Levothyroxine, Maprolitline, 

30 

35 

Meclizine, Methadone, Methylphenidate, Minocycline, Mitoxantone, Moxifloxacin, 

Mycophenolic 
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acid, Niflumic acid, Ofloxacin, Ondansetron, Pantoprazole, Paroxetine, Pergolide, · 

Pramipexole, Phenytoin, Pravastain, Probenecid, Rabeprazole, Risedronic acid, 

Retinoic acid, Ropinirole, Selegiline, Sulindac, Ta~sulosin,Telmisertan, Terbinafine, 

Th~~phyline, Tiludronic~ Acid, Tinzaparin, Iicarcillin, Tometin, Valproic acid, Salicylic 

5 · acid, Sevelamer, Ziprasidone, · Zoledronic acid, · Acetophenazine, . Albuterol, 

Alrnotriptan, Amitriptyline, Amphetamine, Atracurium, Beclomethascme, Benztropine, 

Biperiden, Bosentan, .· Bromodiphenhydramine, Brompheniramine carbinoxamine; 

Caffeine, Capecitabine1 Carbergoline, Cetirizine, Chlocylizine, Chlorpheniramine, 

Chlorphenoxamine, Chlorpromazine,· Citalopram, Clavunate potassium, Cipr~floxacin, 
10 Clemastine, Clomiphene, Clonidine, · Clopidogrel, Codeine, Cyclizine; 

Cyclobenzaprine, Cyproheptadine, Delavirdine, · Diethylpropion, Divalproex, 

Desipramine, Dexmethylphenidate, Dexbrompheniramine, · Dexchlopheniramine, 

Dexchlor, Dextroamphetamine, Dexedrine, Dextromethorphan, Fiflunisal, Diphemanil 

methylsulphate, Diphenhydramine, Dolasetron, Doxylamine, Enoxaparin, Ergotamine~ 

15 Ertepenem,. Eprosartan, Escitalopram, .· Esomeprazole, Fenoldopam; Fentanyl, 

Fexofenadine, Flufenamic acid, Fluvastatin, Fluphenazine, Fluticas()ne, Fosinopril, 
. . . 

Frovatriptan, Gabapentin, . Galatamine, Gatifloxacin, . Gemcitabine, Haloperidol, 

Hyalurondate, Hydrocodone, Hydroxychloroquine, Hyoscyamine, lmatinib, lmipenem, · 

lpatropin, Lisinopril, Leuprolide, Levopropoxyphene, Losartan, Meclofenamic acid; 

20 Mefanamic. .· acid, Mesalamine, Mepenzolate, Meperidine, Mephentermine, 

Mesalimine, Mesoridazine, Metaproteranol, Metformin, Methdialazine, 

Methscopolamine, Methysergide, Metoprolol;. Metronidazole, Mibefradil, Montelukast, 

Morphine, Mometasone, Naratriptan, Nelfiriavir, Nortriptylene, Noscapine, Nylindrin, 
' . ·. . . 

Omeprazole, Orphenadrine, Oseltamhtir, · Oxybutynin, Papaverine, Pentazocine, 

25 . Phendimetrazine, Phentermine, Pioglitazone,. Pilocarpine, Prochloroperazine, 
. . . 

Pyrilamine, Quetapine, Ranitidine, Rivastigmine, Rosiglitazone, Salmetrol, Sertaline, 
. .. 

Sotalol, Sumatriptan, Tazobactam, Tacroli~us, Tamoxifen, Ticlopidine, Topiramate, 

Tolterodine, 

30 

35 
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Triptorelin, Triplennamine, Triprolidine, Tramadol, Trovofloxacin, Ursodiol, Promazine, 

Propoxyphene, Propanolol, Pseudoephedrine, Pyrilamine, Quinidine, Oxybate sodium, 

Sermorelin, Tacrolimus, Tegaseroid, Teriparatide, Tolterodine, Triptorelin pamoate, 

Scoplolamine, Venlafaxine, Zamivir, Aminocaproic acid, Aminosalicylic aCid, 

5 Hydromorphone, lsosuprine, Levorphanol, Melhalan, Nalidixic acid, and Para­

aminosalicylic acid. 

2. Deionizing Agent 

The fill material of the present invention comprises fumaric acid, maleic acid, 

tartaric acid, citric acid, malic acid, acetic acid, proprionic acid, pyruvic acid, butanoic acid 

10 or lactic acid in an amount of from 0.2 to 1.0 mole equivalents per mole of the naproxen 

sodium. These acids act as deionizing agents. 

The deionizing agent functions by causing partial deionization (neutralization) of 

the salt of the pharmaceutically active agent (in this invention naproxen sodium). As 

described herein when the active agent is the salt of a weak acid and a strong base, the 

15 deionizing agent is preferably a hydrogen ion species such as an acid as described above 

or when the active agent is the salt of a weak base and a strong acid, the deionizing agent 

is preferably a hydroxide ion species such as a metal hydroxide such as sodium hydroxide, 

potassium hydroxide, ammonium hydroxide, calcium hydroxide, aluminum hydroxide, and 

magnesium hydroxide. 

20 Additional acid or base can be added to adjust the pH of the fill composition. In a 

preferred embodiment, the pH of the fill composition is from about 2.5 to about 7.5. 

3. Excipients 

Formulations may be prepared using a pharmaceutically acceptable carrier 

composed of materials that are considered safe and effective and may be administered 

25 to an individual without causing undesirable biological side 

30 

35 
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effects or unwanted interactions. The carrier. is all components present __ in the . 

pharmaceutical formulation other than the active ingredient or ingredients. As 

gener~lly used herein ;'carrier'' includes, but is not limited.to, plasticizers, crystallization 

~ inhibi~()rs,' wetting~~gents, bulk_filling agents, solubilizers, bioavailability enhancersr 

5 solvents, pH;.;adjusting agents and combinations_ thereof. _ . . 

A mixture of polyethylene glycol and ~ater is used as a solvent for the naproxen 

sodium and the de~ionizing agent Polyethylene glycol is present in an amountfrom --
. .· . . 

about1 0% to about SO% by weight. Water is present in an a~ount from about _1% to 

. 18% by weight. The molecularweight of polyethylene glycol is between 300 and 1500._ 
. ,., ' · .. 

10 Other suita~le solvents described .herein include. surfactants and. copolymers of 

15 

polyethylene glycoL ·The ·fill material of the present invention also comprises a 

solubili:Zer selected from the group consisting of glycerin, polyvinylpyrrolidone (PVP) .. ., . . .. 

or propylene glycol (PPG) and combinations thereof. 

8. Shell Composition 

1.-Gelatin 

Gelatin is the product of the partial hydrolysis of collagen. Gelatin is classified 

as either Type A or Type B gelatin. Type A gelatin is derived from the acid hydrolysis _ 

of collagen- while Type B g~latin is derived from alkaline hydrolysis of collagen. 

20 Traditionally; bovine bones and skins have been llsed as raw materials for 

-· manufacturing Type A and Type B gelatin-_ while porcine skins have been used 
. .. . .. 

extensively for manufacturing Type A gelatin. lri general acid-processed gelatins form 

stronger gels than lime~ processed gelatins-of the same average molecular weight.- --

25 2. Other Shell Additives 

30 

35 

Other suitable shell additives ·_include plasticizers, opaCifiers, colorants, 

humectants, preservatives, flavorings, and buffering salts and acids. 

Plasticizers are chemical agents added to gelatin to make the material softer 

and more -flexible. Suitable plasticizers include glycerin, sorbitol 
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solutions which are mixtures of sorbitol and sorbitan, and other polyhydric 

alcohols such as propylene glycol and maltitol or combinations thereof. 

Opacifiers are used to opacify the capsule shell when the 

encapsulated active agents are light sensitive. Suitable opacifiers include 

5 titanium dioxide, zinc oxide, calcium carbonate and combinations thereof. 

Colorants can be used to for marketing and product 

identification/differentiation purposes. Suitable colorants include synthetic 

and natural dyes and combinations thereof. 

Humectants can be used to suppress the water activity of the softgel. 

10 Suitable humectants include glycerin and sorbitol, which are often 

components of the plasticizer composition. Due to the low water activity of 

dried, properly stored softgels, the greatest risk from microorganisms comes 

from molds and yeasts. For this reason, preservatives can be incorporated 

into the capsule shell. Suitable preservatives include alkyl esters of p-

15 hydroxy benzoic acid such as methyl, ethyl, propyl, butyl and heptyl 

(collectively known as "parabens") or combinations thereof. 

Flavorings can be used to mask unpleasant odors and tastes of fill 

formulations. Suitable flavorings include synthetic and natural flavorings. 

The use of flavorings can be problematic due to the presence of aldehydes 

20 which can cross-link gelatin. As a result, buffering salts and acids can be 

used in conjunction with flavorings that contain aldehydes in order to inhibit 

cross-linking ofthe gelatin. 

25 

II. Method of Making 

A. Fill Material 

The fill material is prepared by mixing the agent (such as a salt of the 

drug), the deionizing agent, water, and polyethylene glycol at a temperature 

of 50°C to 70°C. The resulting solution is encapsulated using the appropriate 

gel mass. The pharmaceutical agent is present in an amount from about 10% 

to about 50% by weight. The deionizing agent is present in an amount from 

30 about 0.2 to 1.0 mole per mole of the pharmaceutical agent. Water is present 

in an amount from about 1% to about 20% by weight and polyethylene 

glycol is present in amount from about 10% to about 80% by weight. 
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Optionally, propylene glycol and/or polyvinylpyrrolidone are present in an 

amount from about 1% to about 10%. 

B. GelMass 

The main ingredients of the softgel capsule shell are gelatin, 

5 plasticizer, and purified water. Typical gel formulations contain (w/w) 40-

50% gelatin, 20-30% plasticizer, and 30-40% purified water. Most of the 

water is subsequently lost during capsule drying. The ingredients are 

combined to form a molten gelatin mass using either a cold melt or a hot 

melt process. The prepared gel masses are transferred to preheated, 

10 temperature-controlled, jacketed holding tanks where the gel mass is aged at 

50-60°C until used for encapsulation. 

1. Cold Melt Process 

The cold melt process involves mixing gelatin with plasticizer and 

chilled water and then transferring the mixture to a jacket-heated tank. 

15 Typically, gelatin is added to the plasticizer at ambient temperature (18-

220C). The mixture is cooked (57-95°C) under vacuum for 15-30 minutes to 

a homogeneous, deaerated gel mass. Additional shell additives can be added 

to the gel mass at any point during the gel manufacturing process or they 

may be incorporated into the finished gel mass using a high torque mixer. 

20 2. Hot Melt Process 

The hot melt process involves adding, under mild agitation, the 

gelatin to a preheated ( 60-80°C) mixture of plasticizer and water and stirring 

the blend until complete melting is achieved. While the hot melt process is 

faster than the cold melt process, it is less accurately controlled and more 

25 susceptible to foaming and dusting. 

C. Softgel Capsule 

Softgel capsules are typically produced using a rotary die 

encapsulation process. The gel mass is fed either by gravity or through 

positive displacement pumping to two heated ( 48-65°C) metering devices. 

3 0 The metering devices control the flow of gel into cooled ( 1 0-18°C), rotating 

casting drums. Ribbons are formed as the cast gel masses set on contact with 

the surface ofthe drums. 
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The ribbons are fed through a series of guide rolls and between 

injection wedges and the capsule-forming dies. A food-grade lubricant oil is 

applied onto the ribbons to reduce their tackiness and facilitate their transfer. 

Suitable lubricants include mineral oil, medium chain triglycerides, and 

5 soybean oil. Fill formulations are fed into the encapsulation machine by 

gravity. In the preferred embodiment, the softgels contain printing on the 

surface, optionally identifying the encapsulated agent and/or dosage. 

III. Method ofUse 

The softgels may be used to encapsulate a wide range of 

1 0 pharmaceutically active agents, nutritional agents and personal care products. 

Softgel capsules may be administered orally to a patient to deliver a 

pharmaceutically active agent. 

Examples 

In the following examples, the fill material can be prepared by 

15 mixing the salt of one or more pharmaceutically active agents, the deionizing 

agent, water and polyethylene glycol at a temperature of 50°C to 70°C. The 

resulting solution can be encapsulated in a softgel capsule using the 

appropriate gel mass. 

20 Example 1. Naproxen Sodium with Acetic Acid as the Deionizing 

Agent 

Fill Material: 

Ingredients % {by weight} 

Naproxen Sodium 25.50 

Acetic Acid 3.00 

PVP 1.85 

PEG400 62.30 

Water 7.40 

10 
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Example 2 ... Naproxen _·Sodium with Citric Aciq . as the . Deionizing Agent 

Fill Material: 

... : ... Jng&:edienf:! :- · ... ~- '-% fbv weight}. · ~--·· 
-~ 

Naproxen Sodium 25.50 
I 

Citric Acid-.- 4.75 
····--·· 

·PVP 1.85 I 

.· 

PEG400 60.50 I 

Water 7.40 
: .. 

Reference Example 3. Naproxen Sodium with Hydrochloric Acid as the· Deionizing 

Agent 

Fill Material: 
... --- --·-·----· ---

lnl!:edlents · .. ·A. aaweight} 
. 

Naproxen Sodium 25.50 

H)tdrochloric·Acid 4.72 

PVP 
... ·c: -··· 

1.85 
·. _.-. 

PE0400 63.52 
... --··· ··-- .... 

Water 7.40 
-----

Example 4. Naproxen Sodium with Acetic Acid as the_- Deionizing _Agent _ 

Fill Material: 
:.· .. -·-· -·- -

Ingredients % lbv weight}. 

Naproxen Sodium 25.50. 

Acetic Acid 3.00 
'. · .. · 

PVP 1.85 

PEG400 31.15 
.. 

Water 7.40 

···PBG600 31.15. 
! 

11 
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Example 5. Naproxen Sodium with Citric Acid as the Deionizing Agent 

Fill Material: 

. lil.gredieny ~ -~--- .. "~ . ~ ~ .. %~(bvweight)~ - ~· 
- -----

Naproxen Sodiu,m 25.50 

Citric Acid .. 4075 

PVP 1.85 

PEG400 30.25 

W~ter .7.40 

PE0600 30.25 
" 

Reference Example 6. Naproxem Sodium with Hydrochloric Acid as the Deionizing 

Agent 

' . 

· Fill Material: 

Ingredients o/., {b:t: weight}· 

. Naproxen Sodium 25.50 

Hydrochloric Acid .. 4072· 
~~ ----

·PVP· ··1.85 

PEG400 30.25 

Water 7.40 

PEG600 30.25 

Example 7. Naproxen Sodium with .. Lactic Acid as the Deionizing Agent 

Fill Material: · 

Ingredients. %~ (bi weight) 

Napro-x;en Sodium 
' 

27.50 

Lactic Acid 5.27 

Propylene Glycol·· 2.00 

PEG400 64.64 

Water 0.60 
. .. ~ ------------·- ~· ~ 

12 
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Example 8. Naproxen Sodium with Lactic Acid as the Deionizing 

Agent 

Fill Material: 

Ingredients % (by weight) 

Naproxen Sodium 25.00 

Lactic Acid 0.24-0.35 M 

Propylene glycol 2.00 

PEG600. q.s. 

5 Example 9. Naproxen Sodium with Lactic Acid as the Deionizing 

Agent 

Fill Material: 

Ingredients % (by weight) 

Naproxen Sodium 25.00 

Lactic Acid 5.00 

Propylene glycol 2.00 

PEG600 61.2 

PEG 1000 6.80 

Example 10. Naproxen Sodium with Lactic Acid as the Deionizing 

10 Agent 

Fill Material: 

Ingredients % (by weight) 

Naproxen Sodium 25.00 

Lactic acid 5.00 

Propylene glycol 2.00 

PEG600 51.00 

PEG 1000 17.00 

13 
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Example 11. Naproxen Sodium with Lactic Acid as the Deionizing 

Agent 

Fill Material: 

Ingredients % (by weight) 

Naproxen Sodium 25.00 

Lactic Acid 5.00 

Propylene glycol 2.00 

PEG600 34.00 

PEG 1000 34.00 

5 Example 12. Naproxen Sodium with Lactic Acid as the Deionizing 

Agent 

Fill Material: 

Ingredients % (by weight) 

Naproxen Sodium 25.00 

Lactic acid 5.00 

Propylene glycol 2.00 

PEG600 17.00 

PEG 1000 51.00 

It is understood that the disclosed invention is not limited to the 

14--> 15 

10 particular methodology, protocols, and reagents described as these may vary. 

It is also to be understood that the terminology used herein is for the purpose 

of describing particular embodiments only, and is not intended to limit the 

scope of the present invention which will be limited only by the appended 

claims. 

15 Unless defined otherwise, all technical and scientific terms used 

herein have the same meanings as commonly understood by one of skill in 

the art to which the disclosed invention belongs. Although any methods and 

materials similar or equivalent to those described herein can be used in the 

practice or testing of the present invention, the preferred methods, devices, 

20 and materials are as described. Pahlieatiom eitsel hewin mtd the matctials 

14 
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Nothing herein is to be construed 

as an admission that th'e invention is not entitled to antedate such disclosure by virtue 

of prior invention. 

15 
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CLAIMS 

1. A softgel capsule comprising a fill material wherein the fill material comprises 

(a) _ n_~Pf()Xen sgdiurn; _ 

(b) fumaric acid, maleic acid, tartaric acid, citric acid; . malic acid, acetic acid, 

proprionic acid; pyruvic acid, butanoic acid or lactic acid in an amount of from 0.2 to 1.0 mole 

equivalents per mole of the riaproxen sodium; 

(c) polyethylene glycol; 

(d) water; and 

(e)· a solubilizer selected from the group consisting of glycerin, polyvinylpyrrolidone, 

propylene glycol and combinations thereof. 

2. The capsule of Claim 1 wherein (b) is citric acid or lactic acid. 

3. The capsule of claim 2 wherein (b) is lactic acid. 
. : . 

4. The capsule of anyone of the preceding claims wherein p~lyethylene glycol is present 

in an amount from 1.0% to 80% by weight. 

5. The capsule of any one of the preceding claims wherein the polyethylene glycol is one 

or more polyethylene glycols with a molecular weight between 300 and 1500. 

6. The capsule of any one of the preceding claims wherein water is present in an amount . 

from 1% to 18% by weight. 

7. The capsule of any one of the preceding claims further comprising one or more 

excipients selected fromthe group consisting of plasticizers, crystallization inhibitors, wetting 

agents, bulkfilling agents, solubilizers, bioavailability enhancers, solvents, dyes, preservatives, 

solvents, surfactants, and combinations thereof. 

8. The capsule of any one of the preceding claims wherein the solubilizer is present in 

amount from 1% to 1 0% by weight. 

9. The capsule of any one of the preceding claims wherein the fill material is liquid. 

10. A capsule of any of the preceding claims for use as a medicament. 
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·. . : .. . 
11 .. A method of making the capsule of claim 1 comprising 

(a) mixing components (a), (b), (c), (d)anc:i (~) as defined in claim 1; and 

(b) encapsulating the mixture in a softgel capsule. 

12. The method of claim 11, wherein step (a) is conducted at a temperature of from sooc 
to 70°C~ 

13. The use of· 

(a) 

(b) 

naproxen sodium; .. . . . . . 
. . 

fumaric acid, maleic acid, tartaric acid; citric ·acid, malic acid, acetic acid, 
. . : . .· .· -

proprionic acid, pyruvic acid,· butanoic acid or lactic acid in. an amount of from 0.2 to 1.0 mole 

equivalents per mole of the naproxen sodium; 

(c) polyethylene glycol; 

(d) water; and 

(e) a solubilizer selected from the group consisting of glycerin, polyvinylpyrrolidone, · 

propylene glycol and combinations thereof, 

in the manufacture of a medicament in the form of a capsule for administration of the naproxen 

sodium to a patient in need thereof. 
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CLAIMS 

1. A softgel capsule comprising a fill material wherein the fill material comprises 

(a) naproxen sodium; 

(b) fumaric acid, maleic acid, tartaric acid, citric acid, malic acid, acetic acid, 

proprionic acid, pyruvic acid, butanoic acid or lactic acid in an amount of from 0.2 to 1.0 mole 

equivalents per mole of the naproxen sodium; 

(c) polyethylene glycol; 

(d) water; and 

(e) a solubilizer selected from the group consisting of glycerin, polyvinylpyrrolidone, 

propylene glycol and combinations thereof. 

2. The capsule of claim 1 wherein (b) is citric acid or lactic acid. 

3. The capsule of claim 2 wherein (b) is lactic acid. 

4. The capsule of any one of the preceding claims wherein polyethylene glycol is present 

in an amount from 1 0% to 80% by weight. 

5. The capsule of any one of the preceding claims wherein the polyethylene glycol is one 

or more polyethylene glycols with a molecular weight between 300 and 1500. 

6. The capsule of any one of the preceding claims wherein water is present in an amount 

from 1% to 18% by weight. 

7. The capsule of any one of the preceding claims further comprising one or more 

excipients selected from the group consisting of plasticizers, crystallization inhibitors, wetting 

agents, bulk filling agents, solubilizers, bioavailability enhancers, solvents, dyes, preservatives, 

surfactants, and combinations thereof. 

8. The capsule of any one of the preceding claims wherein the solubilizer is present in 

amount from 1% to 1 0% by weight. 

9. The capsule of any one of the preceding claims wherein the fill material is liquid. 

1 0. A capsule of any of the preceding claims for use as a medicament. 
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PATENTANSPROCHE 

1. Weichkapsel, umfassend ein FOIImaterial, wobei das FOIImaterial Folgendes umfasst: 

(a) Naproxennatrium; 

(b) Fumarsaure, Maleinsaure, Weinsaure, Citronensaure, Apfelsaure, 

Essigsaure, Propionsaure, Brenztraubensaure, Buttersaure oder Milchsaure in einer Menge 

von 0,2 bis 1 ,0 Molaquivalenten pro Mol Naproxennatrium; 

(c) Polyethylenglycol; 

(d) Wasser; und 

(e) einen Losungsvermittler aus der Gruppe, bestehend aus Glycerin, 

Polyvinylpyrrolidon, Propylenglycol und Kombinationen daraus. 

2. Kapsel nach Anspruch 1, wobei (b) Citronensaure oder Milchsaure ist. 

3. Kapsel nach Anspruch 2, wobei (b) Milchsaure ist. 

4. Kapsel nach einem der vorhergehenden Anspruche, wobei das Polyethylenglycol in 

einer Menge von 10 Gew.-% bis 80 Gew.-% vorliegt. 

5. Kapsel nach einem der vorhergehenden Anspruche, wobei das Polyethylenglycol ein 

oder mehrere Polyethylenglycole mit einer Molekulmasse zwischen 300 und 1500 ist. 

6. Kapsel nach einem der vorhergehenden Anspruche, wobei Wasser in einer Menge 

von 1 Gew.-% bis 18 Gew.-% vorhanden ist. 

7. Kapsel nach einem der vorhergehenden Anspruche, ferner umfassend ein oder 

mehrere Hilfsstoffe, ausgewahlt aus der Gruppe, bestehend aus Weichmachern, 

Kristallisationshemmern, Benetzungsmitteln, MassenfOIImitteln, Losungsvermittlern, 

Bioverfugbarkeitsverstarkern, Losungsmitteln, Farbstoffen, Konservierungsmitteln, Tensiden 

und Kombinationen daraus. 

8. Kapsel nach einem der vorhergehenden Anspruche, wobei der Losungsvermittler in 

einer Menge von 1 Gew.-% bis 1 0 Gew.-% vorhanden ist. 
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9. Kapsel nach einem der vorhergehenden Anspruche, wobei das FOIImaterial flussig 

ist. 

10. Kapsel nach einem der vorhergehenden Anspruche zur Verwendung als ein 

Medikament. 

11. Verfahren zum Herstellen der Kapsel nach Anspruch 1, Folgendes umfassend: 

(a) Mischen der Komponenten (a), (b), (c), (d) und (e) nach Anspruch 1; und 

(b) Einkapseln der Mischung in eine Weichkapsel. 

12. Verfahren nach Anspruch 11, wobei Schritt (a) bei einer Temperatur von 50 oc bis 

70 oc durchgefOhrt wird. 

13. Gebrauch von 

(a) Naproxennatrium; 

(b) Fumarsaure, Maleinsaure, Weinsaure, Citronensaure, Apfelsaure, 

Essigsaure, Propionsaure, Brenztraubensaure, Buttersaure oder Milchsaure in einer Menge 

von 0,2 bis 1 ,0 Molaquivalenten pro Mol Naproxennatrium; 

(c) Polyethylenglycol; 

(d) Wasser; und 

(e) einem Losungsvermittler aus der Gruppe, bestehend aus Glycerin, 

Polyvinylpyrrolidon, Propylenglycol und Kombinationen daraus, 

bei der Herstellung eines Medikaments in der Form einer Kapsel zum Verabreichen von 

Naproxennatrium an einen Patienten, der dies benotigt. 
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REVENDICATIONS 

1. Capsule molle comprenant un materiau de remplissage dans laquelle le materiau de 

remplissage comprend : 

(a) du naproxene sodique ; 

(b) de l'acide fumarique, de l'acide maleique, de l'acide tartrique, de l'acide 

citrique, de l'acide malique, de l'acide acetique, de l'acide proprionique, de l'acide pyruvique, 

de l'acide butanoYque ou de l'acide lactique dans une quantite comprise entre 0,2 et 

1 ,0 equivalent molaire par mole de naproxene sodique ; 

(c) du polyethylene glycol ; 

(d) de l'eau ; et 

(e) un solubilisant choisi dans le groupe constitue par Ia glycerine, Ia 

polyvinylpyrrolidone, le propylene glycol et des combinaisons de ceux-ci. 

2. Capsule selon Ia revendication 1, dans laquelle (b) est de l'acide citrique ou de 

l'acide lactique. 

3. Capsule selon Ia revendication 2, dans laquelle (b) est de l'acide lactique. 

4. Capsule selon l'une quelconque des revendications precedentes, dans laquelle le 

polyethylene glycol est present dans une quantite comprise entre 10 % et 80 % en poids. 

5. Capsule selon l'une quelconque des revendications precedentes, dans laquelle le 

polyethylene glycol est un ou plusieurs polyethylenes glycols ayant un poids moleculaire 

compris entre 300 et 1 500. 

6. Capsule selon l'une quelconque des revendications precedentes, dans laquelle l'eau 

est presente dans une quantite comprise entre 1 % et 18 % en poids. 

7. Capsule selon l'une quelconque des revendications precedentes, comprenant en 

outre un ou plusieurs excipients choisis dans le groupe constitue par les plastifiants, les 

inhibiteurs de cristallisation, les agents mouillants, les agents de remplissage en vrac, les 

solubilisants, les amplificateurs de biodisponibilite, les solvants, les colorants, les 

conservateurs, les tensioactifs et des combinaisons de ceux-ci. 
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8. Capsule selon l'une quelconque des revendications precedentes, dans laquelle le 

solubilisant est present dans une quantite comprise entre 1 % et 10 % en poids. 

9. Capsule selon l'une quelconque des revendications precedentes, dans laquelle le 

materiau de remplissage est liquide. 

10. Capsule selon l'une quelconque des revendications precedentes, pour une utilisation 

en tant que medicament. 

11. Procede de fabrication de Ia capsule selon Ia revendication 1, comprenant les eta pes 

consistant a : 
(a) melanger les composants (a), (b), (c), (d) et (e) tels que definis dans Ia 

revendication 1 ; et 

(b) encapsuler le melange dans une capsule molle. 

12. Procede capsule selon Ia revendication 11, dans lequell'etape (a) est effectuee a 
une temperature comprise entre 50 oc et 70 °C. 

13. Utilisation 

(a) de naproxene sodique ; 

(b) d'acide fumarique, d'acide maleique, d'acide tartrique, d'acide citrique, 

d'acide malique, d'acide acetique, d'acide proprionique, d'acide pyruvique, d'acide 

butanoYque ou d'acide lactique dans une quantite comprise entre 0,2 et 1 ,0 equivalent 

molaire par mole de naproxene sodique ; 

(c) de polyethylene glycol ; 

(d) d'eau ; et 

(e) d'un solubilisant choisi dans le groupe constitue par Ia glycerine, Ia 

polyvinylpyrrolidone, le propylene glycol et des combinaisons de ceux-ci, 

dans Ia fabrication d'un medicament sous Ia forme d'une capsule pour !'administration du 

naproxene sodique a un patient en ayant besoin. 
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European Patent Office 
80298 MOnchen 
GERMANY 

Dear Sirs 

European Patent Application No. 06737018.9 
Publication No. 1863458 
Banner Life Sciences LLC 
Our Reference: PABQ/P38814EP 

POTTER 
CLARKSON 

17 March 2016 

In response to the communication under Rule 71 (3) EPC, we enclose translations of the claims 
into French and German. 

The text of the specification is approved for grant as specified in the Communication under 
Rule 71 (3) subject to the following amendment. 

We have corrected an error in claim 7. In this claim "solvents" was listed twice. We have 
corrected the error by deleting the second occurrence of "solvents". 

We hereby waive the right to receive a further communication under Rule 71 (3) EPC in the 
event that the Examination Division consents to these amendments. 

Please update the address for the inventor Nachiappan Chidambaram. His new address is 
stated below: 

8410 Handcart Circle 
Sandy 
Utah 84070 
United States of America. 

The fee for grant, printing fees and excess claims fees, if any, should be taken from our deposit 
account. 

Yours faithfully 

Charlotte Crowhurst 
For and on behalf of Potter Clarkson LLP 

Enc: French and German claims 

Potter Clarkson LLP is a limited liability partnership, registered in England (No. OC315197) and regulated by IPReg. 
Registered Office as shown. The members, a list of whose names is available for inspection at the registered office, 
are UK-registered patent and/or trade mark attorneys and are subject to IPReg's code of conduct (at www.ipreg.org.uk). 
All instructions are accepted subject to our current terms of engagement. 

NOTTINGHAM • MUNICH 

Potter Clarkson LLP 
The Belgrave Centre 
Talbot Street 
Nottingham NG1 5GG 
United Kingdom 

T: +44 (0) 115 9552211 
F: +44 (0) 115 9552201 
E: info@potterclarkson.com 
W: www.potterclarkson.com 
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Europ:l.bch-es 
Patentamt 

European 
Patent Office 

Office europhn 
des bre'lrets 

Acknowledgement of receipt 

We hereby acknowledge receipt of the following subsequently filed document(s): 

Submission number 

Application number 

Date of receipt 

Receiving Office 

Your reference 

Applicant 

Documents submitted 

Submitted by 

Method of submission 

Date and time 
receipt generated 

14202986 

I EP06737018.9 

117 March 2016 

European Patent Office, The Hague 

I PABQ/P38814EP 

I All applicants as on file 

package-data.xml 

epf1 038.pdf (2 p.) 

CLMSTRAN-DE-1.pdf\P38814EP DE 
Claims.pdf (2 p.) 

CLMS-1.pdf\Amended claims.pdf (1 
p.) 

I CN=Roberta Morbioli 47887 

Online 

117 March 2016, 16:09 (CET) 

ep-sfd-request.xml 

IGRA-1.pdf\P38814EP Reply to 
71(3).pdf (1 p.) 

CLMSTRAN-FR-1.pdf\P38814EP FR 
Claims.pdf (2 p.) 

Message Digest 50:C3:0C:38:3E:4E:91 :71 :94:E7:D6:DO: 1 C:C0:06:F6:37:99:7B:BC 

Acknowledgement of receipt- application number EP06737018.9 Page 1 of 2 
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Errors in debit instructions filed by eOLF that are caused by the editing of Form 1 038E entries or the continued use of outdated 
software (all forms) may be corrected automatically by the EPO, leaving the payment date unchanged (see decision T 152/82, 
OJ EPO 1984, ~01 and point 6.3 ff ADA, Supplement to OJ EPO 1 0/2007). 

/European Patent Office/ 

Acknowledgement of receipt- application number EP06737018.9 Page 2 of 2 
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Europibth~~ 
Patentamt 

European 
Piltent Office 

Office IH.Hoplicn 
des brevets 

European Patent Office 
80298 MUNICH 
GERMANY 

Questions about this communication ? 
Contact Customer Services at www.epo.org/contact 

lllllllllllllllllllllllllllllllllllllllllllllllllllllll 
Potter Clarkson LLP 
The Belgrave Centre 
Talbot Street 
Nottingham NG1 5GG 
ROYAUME UNI 

I 
bate 

. 05.04.2016 

He erence 

PABCA/P38814EP I 
Application No./Patent No. 

06737018.9- 1466 I 1863458 

Appllcant/Propnetor 

Banner Life Sciences LLC 

BRIEF COMMUNICATION 

Subject: Of Your letter of 17.03.2016 

D Our telephone conversation of 

D Communication of 

D 

Enclosure(s): D Letter from the proprietor of the patent of 

Qr Copy (copies) EPO Form 2056 

D Communication: 

Following your request dated 17.03.2016 the address of the inventor CHIDAMBARAM, 
Nachiappan has be updated as indicated on attached EPO Form 2056. 

Please take note. 

D Registered letter 
EPO Form 2911 C 02.14 (29/03/16) Page: 1 of 1 CK23171 
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Europiil5che5 
Patentamt 

European 
Patent Office 

Office europ~en 
de• brevet• 

Annex to EPO Form 2004, Communication pursuant to Rule 71(3) EPC 

Bibliographical data of European patent application No. 06737018.9. 

For the intended grant of the European patent, the bibliographic data are set out below, for information: 

Title of invention: 

Classification: 

Date of filing: 

Priority claimed: 

Contracting States* 
for which fees 
have been paid: 

Extension States* 
for which fees 
have been paid: 

Validation States* 
for which fees 
have been paid: 

Applicant(s) **: 

lnventor(s): 

- LOSUNGSMITTELSYSTEM ZUR ERHOHUNG DER LOSLICHKEIT 
PHARMAZEUTISCHER WIRKSTOFFE 

-SOLVENT SYSTEM FOR ENHANCING THE SOLUBILITY OF 
PHARMACEUTICAL AGENTS 

- SYSTEME DE SOLVANT DESTINE A AMELIORER LA SOLUBILITE DES 
AGENTS PHARMACEUTIQUES 

A61 K9148 

06.03.06 

US I 08.03.05 I USP 659679 

AT BE BG CH CY CZ DE DK EE ES Fl FR GB GR HU IE IS IT Ll LT LU LV 
MC NL PL PT RO SE Sl SK TR 

Banner Life Sciences LLC 
4125 Premier Drive 
High Point, North Carolina 272651US 

CHIDAMBARAM, Nachiappan 
8410 Handcart Circle 
Sandy, Utah 840701US 

FATMI, Aqeel 
3809 Camden Falls Court 
Greensboro, North Carolina 2741 OIUS 

*)If the time limit for the payment of designation fees according to Rule 39(1) EPC has not yet expired and the applicant has not 
withdrawn any designation, all Contracting States/Extension States/Validation States are currently still deemed to be 
designated. See also Rule 71 a(3) EPC and, if applicable, the above Note to users of the automatic debiting procedure. 

**) If two or more applicants have designated different Contracting States, this is indicated here. 

CK23171 
EPO Form 2056 07.14 (29/03/16) 
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Europiilsches 
Patentamt 

European 
Patent Office 

Office europeen 
des brevets 

European patent application No. 06737018.9 

After communication under Rule 71 (3) EPC (IGRA) but before decision to grant (EPO Form 2006A) 

17.03.2016 
Request for amendments/corrections of documents (IGRE coded) dated ......................... .. 

~ WAIVER of right to receive a new communication under Rule 71 (3) EPC (IGRE03 coded) 

Note 1: If the request is treated when the decision to grant (EPO Form 2006A) has already been handed over 
to the EPO postal service, it is to be submitted to the examining division with EPO Form 2051. 

Note 2: If the request concerns only the title(s) and/or classification, it is to be submitted to the examining 
division with EPO Form 2034. 

- Third-party observations under Article 115 EPC (TIPA coded) dated .............................. Continue with point 2. 

Note: If the observations are treated when the decision to grant (EPO Form 2006A) has already been handed 
over to the EPO postal service, they must no longer be submitted to the examining division. 

1. Finding 

2. 

-~· 

r){ The request was received within the IGRA period. 

0 The request was received after expiry of the IGRA period. The applicant failed to reply in time (ADWI 
situation) but further processing has been requested. 

0 The request was received after having already paid fees and submitted translations of 
claims in due time. The decision to grant (EPO Form 2006A) has not yet been handed over to the EPO 
postal service. 

To the examining division 

Please decide below whether the requested amendments/corrections are allowable or whether the third-party 
observations are relevant. 

Date: 29.03.2016 Formalities Officer: Striese-Kiepe, Christine 

3. To the formalities officer 

3.1 ~onsent is given to the amendments/corrections requested. 

0 Non-waiver case: A new communication under Rule 71(3) EPC (IGRA) is to be issued (IGRA06=blank). 

0 WAIVER case, but the examining division does not completely agree to the request of the applicant 
(IGRA06=No). A new communication under Rule 71 (3) EPC (IGRA) is to be issued. 

"WAIVER case: The examining division completely agrees to the request of the applicant (IGRA06=Yes). 
Consent is giveri to the waiver if the formal requirements concerning payment of fees and filing of claims 
translations are also fulfilled. If this is not the case, a new communication under Rule 71 (3) EPC (IGRA) is 
to be issued. · 

3.2 0 Following a telephone conversation agreement has been reached. A new communication under Rule 71(3) 
EPC (IGRA) is to be issued. Attached EPO Form 2036 (telephone consultation) is to be enclosed with it. 

EPO Form 2092C 07.15 

CK23171 
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3.3 0 Not all or none of the amendments/corrections can be allowed. Examination proceedings are to be resumed. 

0 Attached communication is to be despatched with EPO Form 2001 (EXRE) I 2909 (INBA). 

0 Attached EPO Form 2036 (telephone consultation) is to be despatched with EPO Form 2049 (EXRE). 

0 Attached summons to oral proceedings is to be despatched with EPO Form 2008 (ORAL). 
(Note for examiner: At least one communication under Rule 71 (1 )(2) EPC must have been sent before 
summons to oral proceedings can be sent.) 

0 Attached reasoned refusal is to be despatched with EPO Form 2007 (REFU). 
(Note for examiner: At least one communication under Rule 71(1)(2) EPC must have been sent and the 
applicant's rights according to Articles 113(1) and 116 EPC must have been met before a refusal can be 
sent.) 
0 The communication under Rule 71 (3) EPC was based upon an auxiliary request. Since the applicant 

maintains the main or higher ranking request which is not allowable, the application is to be refused 
(Art. 97(2) EPC). 

D The applicant has expressed disapproval. Since there is no text on which to base a decision, the 
application is to be refused (Art. 113(2) EPC; see T 237/96 and Guidelines C-V, 4.9) 

. (Note for examiner: Standard clause N17C will be used.) 

D The applicant has not overcome the objections raised in the communication under Rule 71 (3) EPC. 
The reasons for non-compliance with the EPC have already been communicated to him. The 
application is to be refused. 

3.4 0 Observations by a third party (Art. 115 EPC) 

0 The observations under Article 115 EPC give no cause for amendment of the documents. 
Note: TIPA04 is to be coded (to release RPUB). 

D Examination proceedings are to be resumed. Attached communication is to be despatched. 
Note: A fictitious IGRE is to be coded. If necessary, an explanation is to be sent to the applicant. 

Division 

Chairman Pri/:;;y ~ Legal Member 

EPO Form 2092C 07.15 2 

CK23171 



 
Petitioner - Catalent Pharma Solutions 

Ex. 1007a, Pg. 708 of 801

L 

~ 
Europaisches 
Patentamt 

European 
Patent Office 

Office europeen 
des brevets 

1111111111111111111111111111111111111111111111111111111 
Potter Clarkson LLP 
The Belgrave Centre 
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Nottingham NG1 5GG 
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Application No. 

06 737 018.9 - 1466 

Applicant 

Banner Life Sciences LLC 

Communication under Rule 71(3) EPC 

1. Intention to grant 

_j 

I 

Ref. 

PABCA!P38814EP 
I 

Date 

European Patent Office 
80298 MUNICH 
GERMANY 
Tel: +49 89 2399 0 
Fax: +49 89 2399 4465 

Formalities Officer 
Name: Brell, Eva 
Tel: +49 89 2399 - 6724 
or call 
+31 (0)70 340 45 00 

23.05.2016 

You are informed that the examining division intends to grant a European patent on the basis of the above 
application, with the text and drawings and the related bibliographic data as indicated below. 

A copy of the relevant documents is enclosed. 

1.1 In the text for the Contracting States: 
AT BE BG CH CY CZ DE DK EE ES Fl FR GB GR HU IE IS IT Ll LT LU LV MC NL PL PT ROSE Sl SK TR 

Description, Pages 

2, 8-10, 13, 14 

1, 3-7, 11, 12, 15 

Claims, Numbers 

11-13 

1-10 

as published 

received on 

received on 

06-05-2015 with letter of 

06-05-2015 with letter of 

filed in electronic form on 

06-05-2015 

06-05-2015 

17-03-2016 

With the following amendments to the above-mentioned documents proposed by the division 

Description, Pages 14, 15 

Comments 

DESCRIPTION 
Pages 14, 15: Guidelines F. Ill. 8 

Registered letter 
EPO Form 2004C 07.15CSXP 
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1.2 Bibliographic data 

The title of the invention in the three official languages of the European Patent Office, the international patent 
classification, the designated contracting states, the registered name(s) of the applicant(s) and the other 
bibliographic data are shown on EPO Form 2056 (enclosed). 

2. Invitation 

You are invited, within a non-extendable period of four months of notification of this communication, 

2.1 to EITHER approve the text communicated above and verify the bibliographic data (Rule 71(5) EPC) 

(1) by filing a translation of the claim(s) in the other two official languages of the EPO 

Fee code EUR 

(2a) by paying the fee for grant including the fee 
for printing (Art. 2(2) RFees): 007 925.00 
minus any amount already paid (Rule 71a(5) EPC): 915.00 

(2b) by paying the printing fee (Art. 2(2) RFees) for the 36th and 
each subsequent page; number of pages payable: 0 008 0.00 
minus any amount already paid (Rule 71a(5) EPC): 0.00 

Total amount: 10.00 

(3) by paying additional claims fees under Rule 71 (4) EPC; 
number of claims fees payable: 0 016 0.00 
minus any amount already paid (Rule 71a(5) EPC): 0.00 

Total amount: 0.00 

Important: If the translations of the claims and fees have already been filed and paid respectively in reply to a 
previous communication under Rule 71 (3) EPC, e.g. in the case of resumption of examination after approval 
(see Guidelines C-V, 6), agreement as to the text to be granted (Rule 71 a(1) EPC) must be expressed 
within the same time limit (e.g. by approving the text and verifying the bibliographic data, by confirming that 
grant proceedings can go ahead with the documents on file and/or by stating which translations of the claims 
already on file are to be used). 

Note 1: See "Important notes concerning fee payments" below. 
Note 2: Any overpaid "minus" amounts will be refunded when the decision to grant (EPO Form 

2006A) has been issued. 
Note 3: For the calculation of the grant fee under Article 2(2), No. 7, RFees (old fee structure), the 

number of pages is determined on the basis of a clean copy of the application documents, in 
which text deleted as a result of any amendments by the examining division is not shown. 
Such clean copy is made available via on-line file inspection only. 

2.2 OR, in the case of disapproval, to request reasoned amendments or corrections to the text 
communicated above or keep to the latest text submitted by you (Rule 71 (6) EPC). 

In this case the translations of the claims and fee payments mentioned under point 2.1 above are NOT due. 

Registered letter 
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The terms "amendment(s)" and "correction(s)" refer only to amendments or corrections of the application 
documents and not of other documents (e.g. bibliographic data, the designation of the inventor, etc.). 

If filing amendments, you must identify them and indicate the basis for them in the application as filed. Failure 
to meet either requirement may lead to a communication from the examining division requesting that you 
correct this deficiency (Rule 137(4) EPC). 

2.3 Bibliographic data 

Where you request a change or correction of bibliographic data in response to the Rule 71 (3) communication, 
this will not cause the sending of a further communication under Rule 71 (3) EPC. You will still have to pay the 
fees and file translations in reply to the Rule 71 (3) communication in the case of 2.1 above, unless you also file 
a reasoned request for amendments or corrections in response to the Rule 71 (3) communication (see case 2.2 
above). 

3. Loss of rights 

If neither of the two possible actions above (see points 2.1 or 2.2) is performed in due time, the European 
patent application will be deemed to be withdrawn (Rule 71 (7) EPC). 

4. Further procedure 

4.1 In the case of point 2.1 above 

4.1.1 The decision to grant the European patent will be issued, and the mention of the grant of the patent will be 
published in the European Patent Bulletin, if the requirements concerning the translation of the claims and the 
payment of all fees are fulfilled and there is agreement as to the text to be granted (Rule 71 a(1) EPC). 

Note on payment of the renewal fee: 
If a renewal fee becomes due before the next possible date for publication of the mention of the grant of the 
European patent, publication will be effected only after the renewal fee and any additional fee have been paid 
(Rule 71a(4) EPC). 

Under Article 86(2) EPC, the obligation to pay renewal fees to the European Patent Office terminates with the 
payment of the renewal fee due in respect of the year in which the mention of the grant of the European patent 
is published. 

Note on payment of the designation fee(s): 
If the designation fee(s) become(s) due after the communication under Rule 71 (3) EPC, the mention of the 
grant of the European patent will not be published until these fees have been paid (Rule 71 a(3) EPC). 

4.1.2 After publication, the European patent specification can be downloaded free of charge from the EPO 
publication server https://data.epo.orq/publication-server or ordered from the Vienna sub-office upon payment 
of a fee (OJ EPO 2005, 126). 

4.1.3 Filing of translations in the contracting states 

As regards translation requirements prescribed by the contracting states under Article 65(1) EPC, please 
consult the website of the European Patent Office 
www.epo.org -+Law & practice -+Legal texts, National law relating to the EPC 
www.epo.org -+Law & practice -+All Legal texts -+London Agreement 

In the case of a valid extension or validation 

As regards translation requirements prescribed by the extension or validation states, please consult the 
website of the European Patent Office 
www.epo.org -+Law & practice -+Legal texts, National law relating to the EPC 

Registered letter 
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Failure to supply a prescribed translation in a contracting state, or in an extension or validation state 
may result in the patent being deemed to be void ab initio in the state concerned (Art. 65(3) EPC). 

4.2 In the case of 2.2 above 

If the present communication under Rule 71 (3) EPC is based on an auxiliary request and, within the time limit, 
you maintain the main request or a higher ranking request which is not allowable, the application will be 
refused (Art. 97(2) EPC). 

If the examining division gives its consent to the requested amendments or corrections, it will issue a new 
communication under Rule 71 (3) EPC; otherwise, it shall resume the examination proceedings 
(Rule 71 (6) EPC). 

5. Filing of a divisional application 

Any divisional application relating to this European patent application must be filed directly with the European 
Patent Office in Munich, The Hague or Berlin and will be in the language of the proceedings for the present 
application, or if the latter was not in an official language of the EPO, the divisional application may be filed in 
the language of the present application as filed (see Article 76(1) and Rule 36(2) EPC). Any such divisional 
application must be filed while the present application is still pending (Rule 36(1) EPC; Guidelines A-IV, 1.1.1 ). 

6. Important notes concerning fee payments 

6.1 For all payments, please refer to the relevant fee code(s). 

6.2 Automatic debiting procedure 

The fee for grant, including the fee for printing (Art. 2(2) RFees), and any additional claims fees due under 
Rule 71 (4) EPC will be debited automatically on the date of filing of the translations of the claims, or on the last 
day of the period of this communication. However, if the designation fee(s) become(s) due as set out in Rule 
71a(3) EPC and/or a renewal fee becomes due as set out in Rule 71a(4) EPC, these should be paid separately 
by another permitted way of payment in order not to delay the publication of the mention of the grant. The 
same applies in these circumstances to the payment of extension and validation fees. For further details see 
the Arrangements for the automatic debiting procedure (AAD) and accompanying information from the EPO 
concerning the automatic debiting procedure (Annexes A.1 and A.2 to the Arrangements for deposit accounts 
(ADA) in Supplementary publication -OJ EPO 3!2015). 

Note: If a waiver is expressed in response to a Rule 71 (3) communication (see OJ EPO 2015, A52), the fee for 
grant, including the fee for publication/printing, and any additional claims fees will not be debited automatically. 
These fees must be paid separately by another means of payment allowed under the Rules relating to Fees. 

6.3 Important information relating to fee amounts 

Following any amendment to the Rules relating to Fees, the amount(s) mentioned in this communication may 
be different from the amount(s) actually due on the date of payment. The latest version of the Schedule of 
fees and expenses, published as a Supplement to the Official Journal of the EPO, is also available on the EPO 
website (www.epo.org) and can be found under www.epo.org/schedule-of-fees, which allows the viewing, 
downloading and searching for individual fee amounts, both current and previous. 
Please note that procedural fees are usually adjusted every two years, on even years, with effect from 1 April. 
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Application No.: 

IV.2. Patent classification 

06 737 018.9 

European Patent Office 
80298 MUNICH 
GERMANY 
Tel: +49 89 2399 o 
Fax: +49 89 2399 4465 

The classification indicated on the published patent application remains unchanged. It is as follows: 

I NV. A61 K9/48 

IV.3. Title of the invention 

The title indicated on the published patent application remains unchanged. It reads as follows: 

U)SUNGSMITTELSYSTEM ZUR ERHOHUNG DER LOSLICHKEIT 
PHARMAZEUTISCHER WIRKSTOFFE 

SOLVENT SYSTEM FOR ENHANCING THE SOLUBILITY OF PHARMACEUTICAL 
AGENTS 

SYSTEME DE SOLVANT DESTINE A AMELIORER LA SOLUBILITE DES AGENTS 
PHARMACEUTIQUES 

IV .4. Documentation 
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Borst, Markus 
Chairman 
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1st examiner 
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Annex to EPO Form 2004, Communication pursuant to Rule 71(3) EPC 

Bibliographical data of European patent application No. 06 737 018.9 

For the intended grant of the European patent, the bibliographical data are set out below, for information: 

Title of invention: 

Classification: 

Date of filing: 

Priority claimed: 

Contracting States* 
for which fees have 
been paid: 

Extension States* 
for which fees have 
been paid: 

Validation States* 
for which fees have 
been paid: 

Applicant(s)**: 

lnventor(s): 

- U)SUNGSMITTELSYSTEM ZUR ERHOHUNG DER LOSLICHKEIT 
PHARMAZEUTISCHER WIRKSTOFFE 

- SOLVENT SYSTEM FOR ENHANCING THE SOLUBILITY OF 
PHARMACEUTICAL AGENTS 

- SYSTEME DE SOLVANT DESTINE A AMELIORER LA SOLUBILITE 
DES AGENTS PHARMACEUTIQUES 

I NV. A61 K9148 

06.03.2006 

US I 08.03.2005 I USP659679 

AT BE BG CH CY CZ DE DK EE ES Fl FR GB GR HU IE IS IT Ll LT LU LV MC 
NL PL PT RO SE Sl SK TR 

Banner Life Sciences LLC 
4125 Premier Drive 
High Point, North Carolina 27265 
us 

CHIDAMBARAM, Nachiappan 
841 0 Handcart Circle 
Sandy, Utah 84070 
us 

FATMI, Aqeel 
3809 Camden Falls Court 
Greensboro, North Carolina 27410 
us 

*) If the time limit for the payment of designation fees according to Rule 39(1) EPC has not yet 
expired and the applicant has not withdrawn any designation, all Contracting 
States£xtension StatesNalidation States are currently still deemed to be designated. 

EPO Form 2056 (Sheet1) 14.07TRI 



 
Petitioner - Catalent Pharma Solutions 

Ex. 1007a, Pg. 715 of 801

EuroptHsches 
Patentamt 

European 
Patent Office 

Office europeen 
des brevets 

European Patent Office 
80298 MUNICH 
GERMANY 
Tel: +49 89 2399 0 
Fax: +49 89 2399 4465 

See also Rule 71 a(3) EPC and, if applicable, the above Note to users of the automatic debiting 
procedure. 
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SOLVENT SYSTEM FOR ENHANCING THE SOLUBILITY OF PHARMACEUTICAL 

AGENTS 

FIELD OF THE INVENTION. 

This invention is in the field of fill materials. encapsulated in soft gelatin 

capsules. 

BACKGROUND OF THE INVENTION. 
. . 

Filled one-piece soft gelatin cap~ules ("softgels") have been widely used for · .. 

years to encapsulate consumable materials such as vitamins and pharmaceuticals in 

a liquid vehicle or carrier. Because softgels have. properties which are quite different 

from two-piece hardshell capsules, softgelsare more capable of retaining a liquid fill 

material. 

Not all liquids may be enclosed in a softgel capsule. Liquids containing more 

than about 20% water by weight are generally not enclosed in softgels, because the 

water tends to dissolve the ·gelatin shell. Other so.lvents such as propylene glycol, 

glycerin, low molecular weight alcohols, ketones, acids, amines, and esters all tend to 

degrade or dissolve the gelatin shell to some extent. 

20 . Softgels are also somewhat sensitive to pH, and generally require a· pH in the 
. . . 

encapsulated liquid from about 2.5 to about 7.5. Highly acidic liquids may hydrolyze 

the gelatin, resulting in leaks, while. basic ·liquids may tan the gelatin, resulting in 

decreased solubility of the gelatin shell.. 

Pharmaceutical. liquids are usually enclosed in softgels as either viscous 

25 solutions or suspensions. Suspensions· are pharmaceutically less desirable because 

they can settle during manufacture, which leads to a less uniform product. In contrast, 

solutions provide the best liquid form for obtaining optimal "content uniformity" in a 

batch. Further, solutions typically provide a faster and more uniform absorption of an 

active agent than do suspensions ... 

30 Suitable softgel solutions, however, can be difficult to achieve. One constraint 

is size. Many pharmaceutical agents require volumes of solvent 

35 
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wo 2006/096580 PCT /US2006/007788 

5 

too large to produce a softgel capsule small enough to be taken by patients. 

The solvent must also have sufficient solvating power to dissolve a large 

amount of the pharmaceutical agent to produce a concentrated solution and 

yet not dissolve, hydrolyze or tan the gelatin shell. 

Concentrated solutions of pharmaceutical agents for use in softgel 

capsules have been described. Most of these systems involve ionizing the 

free pharmaceutical agent in situ to the corresponding salt. For example, 

U.S. Patent No. 5,360,615 to Yu et al. discloses a solvent system for 

enhancing the solubility of acidic, basic, or amphoteric pharmaceutical 

10 agents. The solvent system comprises polyethylene glycol, an ionizing 

agent, and water. The ionizing agent functions by causing the partial 

ionization of the free pharmaceutical agent. U.S. Patent No. 6,383,515, U.S. 

Patent Application Publication No. 2002/0187195, and U.S. Patent 

Application Publication No. 2001/0007668 to Sawyer et al. discloses 

15 pharmaceutically acceptable solutions containing a medicament suitable for 

filling softgel capsules comprising a polymer such as polyethylene glycol 

and an acid salt of a compound having three or more carbon atoms, such as 

sodium propionate. The salt helps to ionize the medicament without relying 

on the use of strong acids or bases. U.S. Patent No. 6,689,382 to Berthel et 

20 al. describes a pharmaceutical formulation suitable for filling softgel 

capsules comprising (a) a therapeutically effective amount of a non-steroidal 

anti-inflammatory drug (NSAID); and (b) a solvent system comprising 40% 

to 60% by weight a polyoxyethylene ether, 15% to 35% by weight of 

glycerin and 15% to 35% by weight water. In cases where the NSAID has a 

25 carboxyl or an acidic functional group, the solvent system also includes 

hydroxide ions. U.S. Patent No. 5,505,961 to Shelley et al. describes a 

method for increasing the solubility of acetaminophen alone or in 

combination with other pharmaceutically active agents to form a clear 

solution for encapsulation into a softgel capsule. The method comprises 

30 solubilizing acetaminophen in a mixture of propylene glycol, polyethylene 

glycol, water, polyvinylpyrrolidone and sodium or potassium acetate. 
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The previously described methods all involve the conversion of the free 

pharmaceutical agent to the corresponding salt. In cases where the free 

pharmaceutical agent is acidic, the resulting anion can react with the polyethylene 

glycol in the fill to produce polyethylene glycol esters, thus reducing the amount of 

5 available pharmaceutical agent. 

There is a need for a solvent system containing a medicament, which can be 

encapsulated in a softgel capsule, wherein the formation of PEG esters is minimized. 

Therefore it is an object of the invention to provide a stable solvent system for 

pharmaceutical agents, which is suitable for encapsulation in a softgel capsule, 

10 wherein the formation of PEG esters is minimized. 

BRIEF SUMMARY OF THE INVENTION 

The present invention provides a softgel capsule according to Claim 1 and a 

use according to Claim 13. Liquid and semi-solid pharmaceutical compositions, which 

15 can be administered in liquid form or can be used for preparing capsules, are 

described herein. The acid present in the compositions of the invention causes partial 

de-ionization (neutralization) of naproxen sodium resulting in enhanced bioavailability 

as well as decreased amounts of polyethylene glycol (PEG) esters. Thus, hereinafter 

the acid maybe referred to as the deionizing agent. 

20 

25 

DETAILED DESCRIPTION OF THE INVENTION 

I. Composition 

A. Fill Materials 

1. Drugs to be Formulated 

In the present invention the fill material comprises naproxen sodium. Other 

formulations described herein may contain any therapeutic, diagnostic, prophylactic or 

nutraceutical agent. Exemplary agents include, but are not limited to, analeptic agents; 

analgesic agents; anesthetic agents; antiasthmatic agents; antiarthritic agents; 

anticancer agents; anticholinergic agents; anticonvulsant agents; antidepressant 

30 agents; antidiabetic agents; antidiarrheal agents; antiemetic agents; antihelminthic 

agents; antihistamines; antihyperlipidemic agents; antihypertensive agents; anti-

infective agents; anti-inflammatory 

35 
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agents; antimigraine agents; antineoplastic agents;· anti parkinson drugs; antipruritic 

agents; antipsychotic agents; antipyretic agents: antispasmodic agents; antitubercular 

agents; antiulcer agents; antiviral agents; anxiolytic agents; appetite suppressa'nts 

(anorexic c:1gen~~); attelltion.deficit disorqer and~att~ntic:>n defic;it hyperacfivity~disorder 
drugs; cardiovascular agents including calcium chanl1el blockers, a'ntianginal agents, 

c~ntral ner\lous . syste~ ("CNS") agents, .. beta-blockers a~d. antiarrhythmic agents; 

central 'nervous system stimulants; diuretics; genetic m~terials; ho~monolytics; 
hypnotics; hypogly~emic agents;· immunosuppressive agents; muscle.· relaxants; 

~arcotlc antagonists; nicotine; nutritional agents; parC)sympatholytics; peptide drugs; 

psychostimulants; · sedatives; sialagogues, steroids;. smoking cessation ·agents; 

sy~pathomimetics; tranquiliz~rs; vasodilators; beta-agonist;. arid tocolytic agents. 

Any drug that bears an acidic or .• a basic. functiOnal· group, to~ example, an 

amine, imine, imidazoyl, guanidine, piperidinyi, pyridinyl, quaternary ammonium, or 

oth~r basic group, or a carboxylic, phosph~ric,. phenolic, sulfuric, sulfonic or other 

15 ·.acidic group, can reactwiththe de-ionizing agent. . 

·Some other drugs that bear acidic or basic functional groups and thus may be 

converted to the corresponding salt for use in, the formulations described herein 

include, but are not limited tO, Acetaminophen, Acetylsalicylic·acid, Alendronic acid, 

Alosetron, ... Amantadine, Amlopidine, · Anagrelide, Argatroban, Atomoxetine, 

20 .. Atrovastatin, Azithromycin dehydrate, Balsalazide, .· B~omocriptan, Bupropion, 

Candesartan; Garboplatin, Ceftriaxone, Clavulonic acid, Clindamycin, Cimetadine, 

Dehydrocholic (acid), Dexmethylphenidate, Diclofenac, . Dicyclomine, Diflunisal, 

Diltiazem, Donepezil, Doxorubicin, Doxepin, Epirubicin~ Etodolic acid, Ethacrynic acid, 

Fenoprofen, Fluoxetine, Flurbiprofen, Furosemide, Gemfibrozil, Hydroxyzine, 
. . 

25 Ibuprofen, Imipramine, Indomethacin, Ketoprofen, . Levothyroxine, Maprolitline, 

30 

35 

Meclizine, Methadone, Methylphenidate, Minocycline, Mitoxantone, Moxifloxacin, 

Mycophenolic 
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acid, Niflumic acid, Ofloxacin, Ondansetron, Pantoprazole, Paroxetine, Pergolide, · 

Pramipexole, Phenytoin, Pravastain, Probenecid, Rabeprazole, Risedronic acid, 

Retinoic acid, Ropinirole, Selegiline, Sulindac, Ta~sulosin,Telmisertan, Terbinafine, 

Th~~phyline, Tiludronic~ Acid, Tinzaparin, Iicarcillin, Tometin, Valproic acid, Salicylic 

5 · acid, Sevelamer, Ziprasidone, · Zoledronic acid, · Acetophenazine, . Albuterol, 

Alrnotriptan, Amitriptyline, Amphetamine, Atracurium, Beclomethascme, Benztropine, 

Biperiden, Bosentan, .· Bromodiphenhydramine, Brompheniramine carbinoxamine; 

Caffeine, Capecitabine1 Carbergoline, Cetirizine, Chlocylizine, Chlorpheniramine, 

Chlorphenoxamine, Chlorpromazine,· Citalopram, Clavunate potassium, Cipr~floxacin, 
10 Clemastine, Clomiphene, Clonidine, · Clopidogrel, Codeine, Cyclizine; 

Cyclobenzaprine, Cyproheptadine, Delavirdine, · Diethylpropion, Divalproex, 

Desipramine, Dexmethylphenidate, Dexbrompheniramine, · Dexchlopheniramine, 

Dexchlor, Dextroamphetamine, Dexedrine, Dextromethorphan, Fiflunisal, Diphemanil 

methylsulphate, Diphenhydramine, Dolasetron, Doxylamine, Enoxaparin, Ergotamine~ 

15 Ertepenem,. Eprosartan, Escitalopram, .· Esomeprazole, Fenoldopam; Fentanyl, 

Fexofenadine, Flufenamic acid, Fluvastatin, Fluphenazine, Fluticas()ne, Fosinopril, 
. . . 

Frovatriptan, Gabapentin, . Galatamine, Gatifloxacin, . Gemcitabine, Haloperidol, 

Hyalurondate, Hydrocodone, Hydroxychloroquine, Hyoscyamine, lmatinib, lmipenem, · 

lpatropin, Lisinopril, Leuprolide, Levopropoxyphene, Losartan, Meclofenamic acid; 

20 Mefanamic. .· acid, Mesalamine, Mepenzolate, Meperidine, Mephentermine, 

Mesalimine, Mesoridazine, Metaproteranol, Metformin, Methdialazine, 

Methscopolamine, Methysergide, Metoprolol;. Metronidazole, Mibefradil, Montelukast, 

Morphine, Mometasone, Naratriptan, Nelfiriavir, Nortriptylene, Noscapine, Nylindrin, 
' . ·. . . 

Omeprazole, Orphenadrine, Oseltamhtir, · Oxybutynin, Papaverine, Pentazocine, 

25 . Phendimetrazine, Phentermine, Pioglitazone,. Pilocarpine, Prochloroperazine, 
. . . 

Pyrilamine, Quetapine, Ranitidine, Rivastigmine, Rosiglitazone, Salmetrol, Sertaline, 
. .. 

Sotalol, Sumatriptan, Tazobactam, Tacroli~us, Tamoxifen, Ticlopidine, Topiramate, 

Tolterodine, 

30 

35 
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Triptorelin, Triplennamine, Triprolidine, Tramadol, Trovofloxacin, Ursodiol, Promazine, 

Propoxyphene, Propanolol, Pseudoephedrine, Pyrilamine, Quinidine, Oxybate sodium, 

Sermorelin, Tacrolimus, Tegaseroid, Teriparatide, Tolterodine, Triptorelin pamoate, 

Scoplolamine, Venlafaxine, Zamivir, Aminocaproic acid, Aminosalicylic aCid, 

5 Hydromorphone, lsosuprine, Levorphanol, Melhalan, Nalidixic acid, and Para­

aminosalicylic acid. 

2. Deionizing Agent 

The fill material of the present invention comprises fumaric acid, maleic acid, 

tartaric acid, citric acid, malic acid, acetic acid, proprionic acid, pyruvic acid, butanoic acid 

10 or lactic acid in an amount of from 0.2 to 1.0 mole equivalents per mole of the naproxen 

sodium. These acids act as deionizing agents. 

The deionizing agent functions by causing partial deionization (neutralization) of 

the salt of the pharmaceutically active agent (in this invention naproxen sodium). As 

described herein when the active agent is the salt of a weak acid and a strong base, the 

15 deionizing agent is preferably a hydrogen ion species such as an acid as described above 

or when the active agent is the salt of a weak base and a strong acid, the deionizing agent 

is preferably a hydroxide ion species such as a metal hydroxide such as sodium hydroxide, 

potassium hydroxide, ammonium hydroxide, calcium hydroxide, aluminum hydroxide, and 

magnesium hydroxide. 

20 Additional acid or base can be added to adjust the pH of the fill composition. In a 

preferred embodiment, the pH of the fill composition is from about 2.5 to about 7.5. 

3. Excipients 

Formulations may be prepared using a pharmaceutically acceptable carrier 

composed of materials that are considered safe and effective and may be administered 

25 to an individual without causing undesirable biological side 

30 

35 
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effects or unwanted interactions. The carrier. is all components present __ in the . 

pharmaceutical formulation other than the active ingredient or ingredients. As 

gener~lly used herein ;'carrier'' includes, but is not limited.to, plasticizers, crystallization 

~ inhibi~()rs,' wetting~~gents, bulk_filling agents, solubilizers, bioavailability enhancersr 

5 solvents, pH;.;adjusting agents and combinations_ thereof. _ . . 

A mixture of polyethylene glycol and ~ater is used as a solvent for the naproxen 

sodium and the de~ionizing agent Polyethylene glycol is present in an amountfrom --
. .· . . 

about1 0% to about SO% by weight. Water is present in an a~ount from about _1% to 

. 18% by weight. The molecularweight of polyethylene glycol is between 300 and 1500._ 
. ,., ' · .. 

10 Other suita~le solvents described .herein include. surfactants and. copolymers of 

15 

polyethylene glycoL ·The ·fill material of the present invention also comprises a 

solubili:Zer selected from the group consisting of glycerin, polyvinylpyrrolidone (PVP) .. ., . . .. 

or propylene glycol (PPG) and combinations thereof. 

8. Shell Composition 

1.-Gelatin 

Gelatin is the product of the partial hydrolysis of collagen. Gelatin is classified 

as either Type A or Type B gelatin. Type A gelatin is derived from the acid hydrolysis _ 

of collagen- while Type B g~latin is derived from alkaline hydrolysis of collagen. 

20 Traditionally; bovine bones and skins have been llsed as raw materials for 

-· manufacturing Type A and Type B gelatin-_ while porcine skins have been used 
. .. . .. 

extensively for manufacturing Type A gelatin. lri general acid-processed gelatins form 

stronger gels than lime~ processed gelatins-of the same average molecular weight.- --

25 2. Other Shell Additives 

30 

35 

Other suitable shell additives ·_include plasticizers, opaCifiers, colorants, 

humectants, preservatives, flavorings, and buffering salts and acids. 

Plasticizers are chemical agents added to gelatin to make the material softer 

and more -flexible. Suitable plasticizers include glycerin, sorbitol 
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solutions which are mixtures of sorbitol and sorbitan, and other polyhydric 

alcohols such as propylene glycol and maltitol or combinations thereof. 

Opacifiers are used to opacify the capsule shell when the 

encapsulated active agents are light sensitive. Suitable opacifiers include 

5 titanium dioxide, zinc oxide, calcium carbonate and combinations thereof. 

Colorants can be used to for marketing and product 

identification/differentiation purposes. Suitable colorants include synthetic 

and natural dyes and combinations thereof. 

Humectants can be used to suppress the water activity of the softgel. 

10 Suitable humectants include glycerin and sorbitol, which are often 

components of the plasticizer composition. Due to the low water activity of 

dried, properly stored softgels, the greatest risk from microorganisms comes 

from molds and yeasts. For this reason, preservatives can be incorporated 

into the capsule shell. Suitable preservatives include alkyl esters of p-

15 hydroxy benzoic acid such as methyl, ethyl, propyl, butyl and heptyl 

(collectively known as "parabens") or combinations thereof. 

Flavorings can be used to mask unpleasant odors and tastes of fill 

formulations. Suitable flavorings include synthetic and natural flavorings. 

The use of flavorings can be problematic due to the presence of aldehydes 

20 which can cross-link gelatin. As a result, buffering salts and acids can be 

used in conjunction with flavorings that contain aldehydes in order to inhibit 

cross-linking ofthe gelatin. 

25 

II. Method of Making 

A. Fill Material 

The fill material is prepared by mixing the agent (such as a salt of the 

drug), the deionizing agent, water, and polyethylene glycol at a temperature 

of 50°C to 70°C. The resulting solution is encapsulated using the appropriate 

gel mass. The pharmaceutical agent is present in an amount from about 10% 

to about 50% by weight. The deionizing agent is present in an amount from 

30 about 0.2 to 1.0 mole per mole of the pharmaceutical agent. Water is present 

in an amount from about 1% to about 20% by weight and polyethylene 

glycol is present in amount from about 10% to about 80% by weight. 

8 



 
Petitioner - Catalent Pharma Solutions 

Ex. 1007a, Pg. 724 of 801

EP 06 737 018.9 DESCRIPTION (14.09.2006) 9-->10 

wo 2006/096580 PCT /US2006/007788 

Optionally, propylene glycol and/or polyvinylpyrrolidone are present in an 

amount from about 1% to about 10%. 

B. GelMass 

The main ingredients of the softgel capsule shell are gelatin, 

5 plasticizer, and purified water. Typical gel formulations contain (w/w) 40-

50% gelatin, 20-30% plasticizer, and 30-40% purified water. Most of the 

water is subsequently lost during capsule drying. The ingredients are 

combined to form a molten gelatin mass using either a cold melt or a hot 

melt process. The prepared gel masses are transferred to preheated, 

10 temperature-controlled, jacketed holding tanks where the gel mass is aged at 

50-60°C until used for encapsulation. 

1. Cold Melt Process 

The cold melt process involves mixing gelatin with plasticizer and 

chilled water and then transferring the mixture to a jacket-heated tank. 

15 Typically, gelatin is added to the plasticizer at ambient temperature (18-

220C). The mixture is cooked (57-95°C) under vacuum for 15-30 minutes to 

a homogeneous, deaerated gel mass. Additional shell additives can be added 

to the gel mass at any point during the gel manufacturing process or they 

may be incorporated into the finished gel mass using a high torque mixer. 

20 2. Hot Melt Process 

The hot melt process involves adding, under mild agitation, the 

gelatin to a preheated ( 60-80°C) mixture of plasticizer and water and stirring 

the blend until complete melting is achieved. While the hot melt process is 

faster than the cold melt process, it is less accurately controlled and more 

25 susceptible to foaming and dusting. 

C. Softgel Capsule 

Softgel capsules are typically produced using a rotary die 

encapsulation process. The gel mass is fed either by gravity or through 

positive displacement pumping to two heated ( 48-65°C) metering devices. 

3 0 The metering devices control the flow of gel into cooled ( 1 0-18°C), rotating 

casting drums. Ribbons are formed as the cast gel masses set on contact with 

the surface ofthe drums. 
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The ribbons are fed through a series of guide rolls and between 

injection wedges and the capsule-forming dies. A food-grade lubricant oil is 

applied onto the ribbons to reduce their tackiness and facilitate their transfer. 

Suitable lubricants include mineral oil, medium chain triglycerides, and 

5 soybean oil. Fill formulations are fed into the encapsulation machine by 

gravity. In the preferred embodiment, the softgels contain printing on the 

surface, optionally identifying the encapsulated agent and/or dosage. 

III. Method ofUse 

The softgels may be used to encapsulate a wide range of 

1 0 pharmaceutically active agents, nutritional agents and personal care products. 

Softgel capsules may be administered orally to a patient to deliver a 

pharmaceutically active agent. 

Examples 

In the following examples, the fill material can be prepared by 

15 mixing the salt of one or more pharmaceutically active agents, the deionizing 

agent, water and polyethylene glycol at a temperature of 50°C to 70°C. The 

resulting solution can be encapsulated in a softgel capsule using the 

appropriate gel mass. 

20 Example 1. Naproxen Sodium with Acetic Acid as the Deionizing 

Agent 

Fill Material: 

Ingredients % {by weight} 

Naproxen Sodium 25.50 

Acetic Acid 3.00 

PVP 1.85 

PEG400 62.30 

Water 7.40 

10 
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Example 2 ... Naproxen _·Sodium with Citric Aciq . as the . Deionizing Agent 

Fill Material: 

... : ... Jng&:edienf:! :- · ... ~- '-% fbv weight}. · ~--·· 
-~ 

Naproxen Sodium 25.50 
I 

Citric Acid-.- 4.75 
····--·· 

·PVP 1.85 I 

.· 

PEG400 60.50 I 

Water 7.40 
: .. 

Reference Example 3. Naproxen Sodium with Hydrochloric Acid as the· Deionizing 

Agent 

Fill Material: 
... --- --·-·----· ---

lnl!:edlents · .. ·A. aaweight} 
. 

Naproxen Sodium 25.50 

H)tdrochloric·Acid 4.72 

PVP 
... ·c: -··· 

1.85 
·. _.-. 

PE0400 63.52 
... --··· ··-- .... 

Water 7.40 
-----

Example 4. Naproxen Sodium with Acetic Acid as the_- Deionizing _Agent _ 

Fill Material: 
:.· .. -·-· -·- -

Ingredients % lbv weight}. 

Naproxen Sodium 25.50. 

Acetic Acid 3.00 
'. · .. · 

PVP 1.85 

PEG400 31.15 
.. 

Water 7.40 

···PBG600 31.15. 
! 

11 
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Example 5. Naproxen Sodium with Citric Acid as the Deionizing Agent 

Fill Material: 

. lil.gredieny ~ -~--- .. "~ . ~ ~ .. %~(bvweight)~ - ~· 
- -----

Naproxen Sodiu,m 25.50 

Citric Acid .. 4075 

PVP 1.85 

PEG400 30.25 

W~ter .7.40 

PE0600 30.25 
" 

Reference Example 6. Naproxem Sodium with Hydrochloric Acid as the Deionizing 

Agent 

' . 

· Fill Material: 

Ingredients o/., {b:t: weight}· 

. Naproxen Sodium 25.50 

Hydrochloric Acid .. 4072· 
~~ ----

·PVP· ··1.85 

PEG400 30.25 

Water 7.40 

PEG600 30.25 

Example 7. Naproxen Sodium with .. Lactic Acid as the Deionizing Agent 

Fill Material: · 

Ingredients. %~ (bi weight) 

Napro-x;en Sodium 
' 

27.50 

Lactic Acid 5.27 

Propylene Glycol·· 2.00 

PEG400 64.64 

Water 0.60 
. .. ~ ------------·- ~· ~ 

12 
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Example 8. Naproxen Sodium with Lactic Acid as the Deionizing 

Agent 

Fill Material: 

Ingredients % (by weight) 

Naproxen Sodium 25.00 

Lactic Acid 0.24-0.35 M 

Propylene glycol 2.00 

PEG600. q.s. 

5 Example 9. Naproxen Sodium with Lactic Acid as the Deionizing 

Agent 

Fill Material: 

Ingredients % (by weight) 

Naproxen Sodium 25.00 

Lactic Acid 5.00 

Propylene glycol 2.00 

PEG600 61.2 

PEG 1000 6.80 

Example 10. Naproxen Sodium with Lactic Acid as the Deionizing 

10 Agent 

Fill Material: 

Ingredients % (by weight) 

Naproxen Sodium 25.00 

Lactic acid 5.00 

Propylene glycol 2.00 

PEG600 51.00 

PEG 1000 17.00 

13 
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Example 11. Naproxen Sodium with Lactic Acid as the Deionizing 

Agent 

Fill Material: 

Ingredients % (by weight) 

Naproxen Sodium 25.00 

Lactic Acid 5.00 

Propylene glycol 2.00 

PEG600 34.00 

PEG 1000 34.00 

5 Example 12. Naproxen Sodium with Lactic Acid as the Deionizing 

Agent 

Fill Material: 

Ingredients % (by weight) 

Naproxen Sodium 25.00 

Lactic acid 5.00 

Propylene glycol 2.00 

PEG600 17.00 

PEG 1000 51.00 

It is understood that the disclosed invention is not limited to the 

14--> 15 

10 particular methodology, protocols, and reagents described as these may vary. 

It is also to be understood that the terminology used herein is for the purpose 

of describing particular embodiments only, and is not intended to limit the 

scope of the present invention which will be limited only by the appended 

claims. 

15 Unless defined otherwise, all technical and scientific terms used 

herein have the same meanings as commonly understood by one of skill in 

the art to which the disclosed invention belongs. Although any methods and 

materials similar or equivalent to those described herein can be used in the 

practice or testing of the present invention, the preferred methods, devices, 

20 and materials are as described. 

14 
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Nothing herein is to be construed 

as an admission that th'e invention is not entitled to antedate such disclosure by virtue 

of prior invention. 

15 
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CLAIMS 

1. A softgel capsule comprising a fill material wherein the fill material comprises 

(a) naproxen sodium; 

(b) fumaric acid, maleic acid, tartaric acid, citric acid, malic acid, acetic acid, 

proprionic acid, pyruvic acid, butanoic acid or lactic acid in an amount of from 0.2 to 1.0 mole 

equivalents per mole of the naproxen sodium; 

(c) polyethylene glycol; 

(d) water; and 

(e) a solubilizer selected from the group consisting of glycerin, polyvinylpyrrolidone, 

propylene glycol and combinations thereof. 

2. The capsule of claim 1 wherein (b) is citric acid or lactic acid. 

3. The capsule of claim 2 wherein (b) is lactic acid. 

4. The capsule of any one of the preceding claims wherein polyethylene glycol is present 

in an amount from 1 0% to 80% by weight. 

5. The capsule of any one of the preceding claims wherein the polyethylene glycol is one 

or more polyethylene glycols with a molecular weight between 300 and 1500. 

6. The capsule of any one of the preceding claims wherein water is present in an amount 

from 1% to 18% by weight. 

7. The capsule of any one of the preceding claims further comprising one or more 

excipients selected from the group consisting of plasticizers, crystallization inhibitors, wetting 

agents, bulk filling agents, solubilizers, bioavailability enhancers, solvents, dyes, preservatives, 

surfactants, and combinations thereof. 

8. The capsule of any one of the preceding claims wherein the solubilizer is present in 

amount from 1% to 1 0% by weight. 

9. The capsule of any one of the preceding claims wherein the fill material is liquid. 

1 0. A capsule of any of the preceding claims for use as a medicament. 
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·. . : .. . 
11 .. A method of making the capsule of claim 1 comprising 

(a) mixing components (a), (b), (c), (d)anc:i (~) as defined in claim 1; and 

(b) encapsulating the mixture in a softgel capsule. 

12. The method of claim 11, wherein step (a) is conducted at a temperature of from sooc 
to 70°C~ 

13. The use of· 

(a) 

(b) 

naproxen sodium; .. . . . . . 
. . 

fumaric acid, maleic acid, tartaric acid; citric ·acid, malic acid, acetic acid, 
. . : . .· .· -

proprionic acid, pyruvic acid,· butanoic acid or lactic acid in. an amount of from 0.2 to 1.0 mole 

equivalents per mole of the naproxen sodium; 

(c) polyethylene glycol; 

(d) water; and 

(e) a solubilizer selected from the group consisting of glycerin, polyvinylpyrrolidone, · 

propylene glycol and combinations thereof, 

in the manufacture of a medicament in the form of a capsule for administration of the naproxen 

sodium to a patient in need thereof. 
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SOLVENT SYSTEM FOR ENHANCING THE SOLUBILITY OF PHARMACEUTICAL 

AGENTS 

FIELD OF THE INVENTION. 

This invention is in the field of fill materials. encapsulated in soft gelatin 

capsules. 

BACKGROUND OF THE INVENTION. 
. . 

Filled one-piece soft gelatin cap~ules ("softgels") have been widely used for · .. 

years to encapsulate consumable materials such as vitamins and pharmaceuticals in 

a liquid vehicle or carrier. Because softgels have. properties which are quite different 

from two-piece hardshell capsules, softgelsare more capable of retaining a liquid fill 

material. 

Not all liquids may be enclosed in a softgel capsule. Liquids containing more 

than about 20% water by weight are generally not enclosed in softgels, because the 

water tends to dissolve the ·gelatin shell. Other so.lvents such as propylene glycol, 

glycerin, low molecular weight alcohols, ketones, acids, amines, and esters all tend to 

degrade or dissolve the gelatin shell to some extent. 

20 . Softgels are also somewhat sensitive to pH, and generally require a· pH in the 
. . . 

encapsulated liquid from about 2.5 to about 7.5. Highly acidic liquids may hydrolyze 

the gelatin, resulting in leaks, while. basic ·liquids may tan the gelatin, resulting in 

decreased solubility of the gelatin shell.. 

Pharmaceutical. liquids are usually enclosed in softgels as either viscous 

25 solutions or suspensions. Suspensions· are pharmaceutically less desirable because 

they can settle during manufacture, which leads to a less uniform product. In contrast, 

solutions provide the best liquid form for obtaining optimal "content uniformity" in a 

batch. Further, solutions typically provide a faster and more uniform absorption of an 

active agent than do suspensions ... 

30 Suitable softgel solutions, however, can be difficult to achieve. One constraint 

is size. Many pharmaceutical agents require volumes of solvent 

35 
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5 

too large to produce a softgel capsule small enough to be taken by patients. 

The solvent must also have sufficient solvating power to dissolve a large 

amount of the pharmaceutical agent to produce a concentrated solution and 

yet not dissolve, hydrolyze or tan the gelatin shell. 

Concentrated solutions of pharmaceutical agents for use in softgel 

capsules have been described. Most of these systems involve ionizing the 

free pharmaceutical agent in situ to the corresponding salt. For example, 

U.S. Patent No. 5,360,615 to Yu et al. discloses a solvent system for 

enhancing the solubility of acidic, basic, or amphoteric pharmaceutical 

10 agents. The solvent system comprises polyethylene glycol, an ionizing 

agent, and water. The ionizing agent functions by causing the partial 

ionization of the free pharmaceutical agent. U.S. Patent No. 6,383,515, U.S. 

Patent Application Publication No. 2002/0187195, and U.S. Patent 

Application Publication No. 2001/0007668 to Sawyer et al. discloses 

15 pharmaceutically acceptable solutions containing a medicament suitable for 

filling softgel capsules comprising a polymer such as polyethylene glycol 

and an acid salt of a compound having three or more carbon atoms, such as 

sodium propionate. The salt helps to ionize the medicament without relying 

on the use of strong acids or bases. U.S. Patent No. 6,689,382 to Berthel et 

20 al. describes a pharmaceutical formulation suitable for filling softgel 

capsules comprising (a) a therapeutically effective amount of a non-steroidal 

anti-inflammatory drug (NSAID); and (b) a solvent system comprising 40% 

to 60% by weight a polyoxyethylene ether, 15% to 35% by weight of 

glycerin and 15% to 35% by weight water. In cases where the NSAID has a 

25 carboxyl or an acidic functional group, the solvent system also includes 

hydroxide ions. U.S. Patent No. 5,505,961 to Shelley et al. describes a 

method for increasing the solubility of acetaminophen alone or in 

combination with other pharmaceutically active agents to form a clear 

solution for encapsulation into a softgel capsule. The method comprises 

30 solubilizing acetaminophen in a mixture of propylene glycol, polyethylene 

glycol, water, polyvinylpyrrolidone and sodium or potassium acetate. 
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The previously described methods all involve the conversion of the free 

pharmaceutical agent to the corresponding salt. In cases where the free 

pharmaceutical agent is acidic, the resulting anion can react with the polyethylene 

glycol in the fill to produce polyethylene glycol esters, thus reducing the amount of 

5 available pharmaceutical agent. 

There is a need for a solvent system containing a medicament, which can be 

encapsulated in a softgel capsule, wherein the formation of PEG esters is minimized. 

Therefore it is an object of the invention to provide a stable solvent system for 

pharmaceutical agents, which is suitable for encapsulation in a softgel capsule, 

10 wherein the formation of PEG esters is minimized. 

BRIEF SUMMARY OF THE INVENTION 

The present invention provides a softgel capsule according to Claim 1 and a 

use according to Claim 13. Liquid and semi-solid pharmaceutical compositions, which 

15 can be administered in liquid form or can be used for preparing capsules, are 

described herein. The acid present in the compositions of the invention causes partial 

de-ionization (neutralization) of naproxen sodium resulting in enhanced bioavailability 

as well as decreased amounts of polyethylene glycol (PEG) esters. Thus, hereinafter 

the acid maybe referred to as the deionizing agent. 

20 

25 

DETAILED DESCRIPTION OF THE INVENTION 

I. Composition 

A. Fill Materials 

1. Drugs to be Formulated 

In the present invention the fill material comprises naproxen sodium. Other 

formulations described herein may contain any therapeutic, diagnostic, prophylactic or 

nutraceutical agent. Exemplary agents include, but are not limited to, analeptic agents; 

analgesic agents; anesthetic agents; antiasthmatic agents; antiarthritic agents; 

anticancer agents; anticholinergic agents; anticonvulsant agents; antidepressant 

30 agents; antidiabetic agents; antidiarrheal agents; antiemetic agents; antihelminthic 

agents; antihistamines; antihyperlipidemic agents; antihypertensive agents; anti-

infective agents; anti-inflammatory 

35 
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agents; antimigraine agents; antineoplastic agents;· anti parkinson drugs; antipruritic 

agents; antipsychotic agents; antipyretic agents: antispasmodic agents; antitubercular 

agents; antiulcer agents; antiviral agents; anxiolytic agents; appetite suppressa'nts 

(anorexic c:1gen~~); attelltion.deficit disorqer and~att~ntic:>n defic;it hyperacfivity~disorder 
drugs; cardiovascular agents including calcium chanl1el blockers, a'ntianginal agents, 

c~ntral ner\lous . syste~ ("CNS") agents, .. beta-blockers a~d. antiarrhythmic agents; 

central 'nervous system stimulants; diuretics; genetic m~terials; ho~monolytics; 
hypnotics; hypogly~emic agents;· immunosuppressive agents; muscle.· relaxants; 

~arcotlc antagonists; nicotine; nutritional agents; parC)sympatholytics; peptide drugs; 

psychostimulants; · sedatives; sialagogues, steroids;. smoking cessation ·agents; 

sy~pathomimetics; tranquiliz~rs; vasodilators; beta-agonist;. arid tocolytic agents. 

Any drug that bears an acidic or .• a basic. functiOnal· group, to~ example, an 

amine, imine, imidazoyl, guanidine, piperidinyi, pyridinyl, quaternary ammonium, or 

oth~r basic group, or a carboxylic, phosph~ric,. phenolic, sulfuric, sulfonic or other 

15 ·.acidic group, can reactwiththe de-ionizing agent. . 

·Some other drugs that bear acidic or basic functional groups and thus may be 

converted to the corresponding salt for use in, the formulations described herein 

include, but are not limited tO, Acetaminophen, Acetylsalicylic·acid, Alendronic acid, 

Alosetron, ... Amantadine, Amlopidine, · Anagrelide, Argatroban, Atomoxetine, 

20 .. Atrovastatin, Azithromycin dehydrate, Balsalazide, .· B~omocriptan, Bupropion, 

Candesartan; Garboplatin, Ceftriaxone, Clavulonic acid, Clindamycin, Cimetadine, 

Dehydrocholic (acid), Dexmethylphenidate, Diclofenac, . Dicyclomine, Diflunisal, 

Diltiazem, Donepezil, Doxorubicin, Doxepin, Epirubicin~ Etodolic acid, Ethacrynic acid, 

Fenoprofen, Fluoxetine, Flurbiprofen, Furosemide, Gemfibrozil, Hydroxyzine, 
. . 

25 Ibuprofen, Imipramine, Indomethacin, Ketoprofen, . Levothyroxine, Maprolitline, 

30 

35 

Meclizine, Methadone, Methylphenidate, Minocycline, Mitoxantone, Moxifloxacin, 

Mycophenolic 
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acid, Niflumic acid, Ofloxacin, Ondansetron, Pantoprazole, Paroxetine, Pergolide, · 

Pramipexole, Phenytoin, Pravastain, Probenecid, Rabeprazole, Risedronic acid, 

Retinoic acid, Ropinirole, Selegiline, Sulindac, Ta~sulosin,Telmisertan, Terbinafine, 

Th~~phyline, Tiludronic~ Acid, Tinzaparin, Iicarcillin, Tometin, Valproic acid, Salicylic 

5 · acid, Sevelamer, Ziprasidone, · Zoledronic acid, · Acetophenazine, . Albuterol, 

Alrnotriptan, Amitriptyline, Amphetamine, Atracurium, Beclomethascme, Benztropine, 

Biperiden, Bosentan, .· Bromodiphenhydramine, Brompheniramine carbinoxamine; 

Caffeine, Capecitabine1 Carbergoline, Cetirizine, Chlocylizine, Chlorpheniramine, 

Chlorphenoxamine, Chlorpromazine,· Citalopram, Clavunate potassium, Cipr~floxacin, 
10 Clemastine, Clomiphene, Clonidine, · Clopidogrel, Codeine, Cyclizine; 

Cyclobenzaprine, Cyproheptadine, Delavirdine, · Diethylpropion, Divalproex, 

Desipramine, Dexmethylphenidate, Dexbrompheniramine, · Dexchlopheniramine, 

Dexchlor, Dextroamphetamine, Dexedrine, Dextromethorphan, Fiflunisal, Diphemanil 

methylsulphate, Diphenhydramine, Dolasetron, Doxylamine, Enoxaparin, Ergotamine~ 

15 Ertepenem,. Eprosartan, Escitalopram, .· Esomeprazole, Fenoldopam; Fentanyl, 

Fexofenadine, Flufenamic acid, Fluvastatin, Fluphenazine, Fluticas()ne, Fosinopril, 
. . . 

Frovatriptan, Gabapentin, . Galatamine, Gatifloxacin, . Gemcitabine, Haloperidol, 

Hyalurondate, Hydrocodone, Hydroxychloroquine, Hyoscyamine, lmatinib, lmipenem, · 

lpatropin, Lisinopril, Leuprolide, Levopropoxyphene, Losartan, Meclofenamic acid; 

20 Mefanamic. .· acid, Mesalamine, Mepenzolate, Meperidine, Mephentermine, 

Mesalimine, Mesoridazine, Metaproteranol, Metformin, Methdialazine, 

Methscopolamine, Methysergide, Metoprolol;. Metronidazole, Mibefradil, Montelukast, 

Morphine, Mometasone, Naratriptan, Nelfiriavir, Nortriptylene, Noscapine, Nylindrin, 
' . ·. . . 

Omeprazole, Orphenadrine, Oseltamhtir, · Oxybutynin, Papaverine, Pentazocine, 

25 . Phendimetrazine, Phentermine, Pioglitazone,. Pilocarpine, Prochloroperazine, 
. . . 

Pyrilamine, Quetapine, Ranitidine, Rivastigmine, Rosiglitazone, Salmetrol, Sertaline, 
. .. 

Sotalol, Sumatriptan, Tazobactam, Tacroli~us, Tamoxifen, Ticlopidine, Topiramate, 

Tolterodine, 

30 

35 
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Triptorelin, Triplennamine, Triprolidine, Tramadol, Trovofloxacin, Ursodiol, Promazine, 

Propoxyphene, Propanolol, Pseudoephedrine, Pyrilamine, Quinidine, Oxybate sodium, 

Sermorelin, Tacrolimus, Tegaseroid, Teriparatide, Tolterodine, Triptorelin pamoate, 

Scoplolamine, Venlafaxine, Zamivir, Aminocaproic acid, Aminosalicylic aCid, 

5 Hydromorphone, lsosuprine, Levorphanol, Melhalan, Nalidixic acid, and Para­

aminosalicylic acid. 

2. Deionizing Agent 

The fill material of the present invention comprises fumaric acid, maleic acid, 

tartaric acid, citric acid, malic acid, acetic acid, proprionic acid, pyruvic acid, butanoic acid 

10 or lactic acid in an amount of from 0.2 to 1.0 mole equivalents per mole of the naproxen 

sodium. These acids act as deionizing agents. 

The deionizing agent functions by causing partial deionization (neutralization) of 

the salt of the pharmaceutically active agent (in this invention naproxen sodium). As 

described herein when the active agent is the salt of a weak acid and a strong base, the 

15 deionizing agent is preferably a hydrogen ion species such as an acid as described above 

or when the active agent is the salt of a weak base and a strong acid, the deionizing agent 

is preferably a hydroxide ion species such as a metal hydroxide such as sodium hydroxide, 

potassium hydroxide, ammonium hydroxide, calcium hydroxide, aluminum hydroxide, and 

magnesium hydroxide. 

20 Additional acid or base can be added to adjust the pH of the fill composition. In a 

preferred embodiment, the pH of the fill composition is from about 2.5 to about 7.5. 

3. Excipients 

Formulations may be prepared using a pharmaceutically acceptable carrier 

composed of materials that are considered safe and effective and may be administered 

25 to an individual without causing undesirable biological side 

30 

35 
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effects or unwanted interactions. The carrier. is all components present __ in the . 

pharmaceutical formulation other than the active ingredient or ingredients. As 

gener~lly used herein ;'carrier'' includes, but is not limited.to, plasticizers, crystallization 

~ inhibi~()rs,' wetting~~gents, bulk_filling agents, solubilizers, bioavailability enhancersr 

5 solvents, pH;.;adjusting agents and combinations_ thereof. _ . . 

A mixture of polyethylene glycol and ~ater is used as a solvent for the naproxen 

sodium and the de~ionizing agent Polyethylene glycol is present in an amountfrom --
. .· . . 

about1 0% to about SO% by weight. Water is present in an a~ount from about _1% to 

. 18% by weight. The molecularweight of polyethylene glycol is between 300 and 1500._ 
. ,., ' · .. 

10 Other suita~le solvents described .herein include. surfactants and. copolymers of 

15 

polyethylene glycoL ·The ·fill material of the present invention also comprises a 

solubili:Zer selected from the group consisting of glycerin, polyvinylpyrrolidone (PVP) .. ., . . .. 

or propylene glycol (PPG) and combinations thereof. 

8. Shell Composition 

1.-Gelatin 

Gelatin is the product of the partial hydrolysis of collagen. Gelatin is classified 

as either Type A or Type B gelatin. Type A gelatin is derived from the acid hydrolysis _ 

of collagen- while Type B g~latin is derived from alkaline hydrolysis of collagen. 

20 Traditionally; bovine bones and skins have been llsed as raw materials for 

-· manufacturing Type A and Type B gelatin-_ while porcine skins have been used 
. .. . .. 

extensively for manufacturing Type A gelatin. lri general acid-processed gelatins form 

stronger gels than lime~ processed gelatins-of the same average molecular weight.- --

25 2. Other Shell Additives 

30 

35 

Other suitable shell additives ·_include plasticizers, opaCifiers, colorants, 

humectants, preservatives, flavorings, and buffering salts and acids. 

Plasticizers are chemical agents added to gelatin to make the material softer 

and more -flexible. Suitable plasticizers include glycerin, sorbitol 
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solutions which are mixtures of sorbitol and sorbitan, and other polyhydric 

alcohols such as propylene glycol and maltitol or combinations thereof. 

Opacifiers are used to opacify the capsule shell when the 

encapsulated active agents are light sensitive. Suitable opacifiers include 

5 titanium dioxide, zinc oxide, calcium carbonate and combinations thereof. 

Colorants can be used to for marketing and product 

identification/differentiation purposes. Suitable colorants include synthetic 

and natural dyes and combinations thereof. 

Humectants can be used to suppress the water activity of the softgel. 

10 Suitable humectants include glycerin and sorbitol, which are often 

components of the plasticizer composition. Due to the low water activity of 

dried, properly stored softgels, the greatest risk from microorganisms comes 

from molds and yeasts. For this reason, preservatives can be incorporated 

into the capsule shell. Suitable preservatives include alkyl esters of p-

15 hydroxy benzoic acid such as methyl, ethyl, propyl, butyl and heptyl 

(collectively known as "parabens") or combinations thereof. 

Flavorings can be used to mask unpleasant odors and tastes of fill 

formulations. Suitable flavorings include synthetic and natural flavorings. 

The use of flavorings can be problematic due to the presence of aldehydes 

20 which can cross-link gelatin. As a result, buffering salts and acids can be 

used in conjunction with flavorings that contain aldehydes in order to inhibit 

cross-linking ofthe gelatin. 

25 

II. Method of Making 

A. Fill Material 

The fill material is prepared by mixing the agent (such as a salt of the 

drug), the deionizing agent, water, and polyethylene glycol at a temperature 

of 50°C to 70°C. The resulting solution is encapsulated using the appropriate 

gel mass. The pharmaceutical agent is present in an amount from about 10% 

to about 50% by weight. The deionizing agent is present in an amount from 

30 about 0.2 to 1.0 mole per mole of the pharmaceutical agent. Water is present 

in an amount from about 1% to about 20% by weight and polyethylene 

glycol is present in amount from about 10% to about 80% by weight. 
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Optionally, propylene glycol and/or polyvinylpyrrolidone are present in an 

amount from about 1% to about 10%. 

B. GelMass 

The main ingredients of the softgel capsule shell are gelatin, 

5 plasticizer, and purified water. Typical gel formulations contain (w/w) 40-

50% gelatin, 20-30% plasticizer, and 30-40% purified water. Most of the 

water is subsequently lost during capsule drying. The ingredients are 

combined to form a molten gelatin mass using either a cold melt or a hot 

melt process. The prepared gel masses are transferred to preheated, 

10 temperature-controlled, jacketed holding tanks where the gel mass is aged at 

50-60°C until used for encapsulation. 

1. Cold Melt Process 

The cold melt process involves mixing gelatin with plasticizer and 

chilled water and then transferring the mixture to a jacket-heated tank. 

15 Typically, gelatin is added to the plasticizer at ambient temperature (18-

220C). The mixture is cooked (57-95°C) under vacuum for 15-30 minutes to 

a homogeneous, deaerated gel mass. Additional shell additives can be added 

to the gel mass at any point during the gel manufacturing process or they 

may be incorporated into the finished gel mass using a high torque mixer. 

20 2. Hot Melt Process 

The hot melt process involves adding, under mild agitation, the 

gelatin to a preheated ( 60-80°C) mixture of plasticizer and water and stirring 

the blend until complete melting is achieved. While the hot melt process is 

faster than the cold melt process, it is less accurately controlled and more 

25 susceptible to foaming and dusting. 

C. Softgel Capsule 

Softgel capsules are typically produced using a rotary die 

encapsulation process. The gel mass is fed either by gravity or through 

positive displacement pumping to two heated ( 48-65°C) metering devices. 

3 0 The metering devices control the flow of gel into cooled ( 1 0-18°C), rotating 

casting drums. Ribbons are formed as the cast gel masses set on contact with 

the surface ofthe drums. 
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The ribbons are fed through a series of guide rolls and between 

injection wedges and the capsule-forming dies. A food-grade lubricant oil is 

applied onto the ribbons to reduce their tackiness and facilitate their transfer. 

Suitable lubricants include mineral oil, medium chain triglycerides, and 

5 soybean oil. Fill formulations are fed into the encapsulation machine by 

gravity. In the preferred embodiment, the softgels contain printing on the 

surface, optionally identifying the encapsulated agent and/or dosage. 

III. Method ofUse 

The softgels may be used to encapsulate a wide range of 

1 0 pharmaceutically active agents, nutritional agents and personal care products. 

Softgel capsules may be administered orally to a patient to deliver a 

pharmaceutically active agent. 

Examples 

In the following examples, the fill material can be prepared by 

15 mixing the salt of one or more pharmaceutically active agents, the deionizing 

agent, water and polyethylene glycol at a temperature of 50°C to 70°C. The 

resulting solution can be encapsulated in a softgel capsule using the 

appropriate gel mass. 

20 Example 1. Naproxen Sodium with Acetic Acid as the Deionizing 

Agent 

Fill Material: 

Ingredients % {by weight} 

Naproxen Sodium 25.50 

Acetic Acid 3.00 

PVP 1.85 

PEG400 62.30 

Water 7.40 

10 
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Example 2 ... Naproxen _·Sodium with Citric Aciq . as the . Deionizing Agent 

Fill Material: 

... : ... Jng&:edienf:! :- · ... ~- '-% fbv weight}. · ~--·· 
-~ 

Naproxen Sodium 25.50 
I 

Citric Acid-.- 4.75 
····--·· 

·PVP 1.85 I 

.· 

PEG400 60.50 I 

Water 7.40 
: .. 

Reference Example 3. Naproxen Sodium with Hydrochloric Acid as the· Deionizing 

Agent 

Fill Material: 
... --- --·-·----· ---

lnl!:edlents · .. ·A. aaweight} 
. 

Naproxen Sodium 25.50 

H)tdrochloric·Acid 4.72 

PVP 
... ·c: -··· 

1.85 
·. _.-. 

PE0400 63.52 
... --··· ··-- .... 

Water 7.40 
-----

Example 4. Naproxen Sodium with Acetic Acid as the_- Deionizing _Agent _ 

Fill Material: 
:.· .. -·-· -·- -

Ingredients % lbv weight}. 

Naproxen Sodium 25.50. 

Acetic Acid 3.00 
'. · .. · 

PVP 1.85 

PEG400 31.15 
.. 

Water 7.40 

···PBG600 31.15. 
! 

11 
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Example 5. Naproxen Sodium with Citric Acid as the Deionizing Agent 

Fill Material: 

. lil.gredieny ~ -~--- .. "~ . ~ ~ .. %~(bvweight)~ - ~· 
- -----

Naproxen Sodiu,m 25.50 

Citric Acid .. 4075 

PVP 1.85 

PEG400 30.25 

W~ter .7.40 

PE0600 30.25 
" 

Reference Example 6. Naproxem Sodium with Hydrochloric Acid as the Deionizing 

Agent 

' . 

· Fill Material: 

Ingredients o/., {b:t: weight}· 

. Naproxen Sodium 25.50 

Hydrochloric Acid .. 4072· 
~~ ----

·PVP· ··1.85 

PEG400 30.25 

Water 7.40 

PEG600 30.25 

Example 7. Naproxen Sodium with .. Lactic Acid as the Deionizing Agent 

Fill Material: · 

Ingredients. %~ (bi weight) 

Napro-x;en Sodium 
' 

27.50 

Lactic Acid 5.27 

Propylene Glycol·· 2.00 

PEG400 64.64 

Water 0.60 
. .. ~ ------------·- ~· ~ 

12 
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Example 8. Naproxen Sodium with Lactic Acid as the Deionizing 

Agent 

Fill Material: 

Ingredients % (by weight) 

Naproxen Sodium 25.00 

Lactic Acid 0.24-0.35 M 

Propylene glycol 2.00 

PEG600. q.s. 

5 Example 9. Naproxen Sodium with Lactic Acid as the Deionizing 

Agent 

Fill Material: 

Ingredients % (by weight) 

Naproxen Sodium 25.00 

Lactic Acid 5.00 

Propylene glycol 2.00 

PEG600 61.2 

PEG 1000 6.80 

Example 10. Naproxen Sodium with Lactic Acid as the Deionizing 

10 Agent 

Fill Material: 

Ingredients % (by weight) 

Naproxen Sodium 25.00 

Lactic acid 5.00 

Propylene glycol 2.00 

PEG600 51.00 

PEG 1000 17.00 

13 
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Example 11. Naproxen Sodium with Lactic Acid as the Deionizing 

Agent 

Fill Material: 

Ingredients % (by weight) 

Naproxen Sodium 25.00 

Lactic Acid 5.00 

Propylene glycol 2.00 

PEG600 34.00 

PEG 1000 34.00 

5 Example 12. Naproxen Sodium with Lactic Acid as the Deionizing 

Agent 

Fill Material: 

Ingredients % (by weight) 

Naproxen Sodium 25.00 

Lactic acid 5.00 

Propylene glycol 2.00 

PEG600 17.00 

PEG 1000 51.00 

It is understood that the disclosed invention is not limited to the 

14--> 15 

10 particular methodology, protocols, and reagents described as these may vary. 

It is also to be understood that the terminology used herein is for the purpose 

of describing particular embodiments only, and is not intended to limit the 

scope of the present invention which will be limited only by the appended 

claims. 

15 Unless defined otherwise, all technical and scientific terms used 

herein have the same meanings as commonly understood by one of skill in 

the art to which the disclosed invention belongs. Although any methods and 

materials similar or equivalent to those described herein can be used in the 

practice or testing of the present invention, the preferred methods, devices, 

20 and materials are as described. Publications eiteel hewin mtd the matctiats 

14 
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Nothing herein is to be construed 

as an admission that th'e invention is not entitled to antedate such disclosure by virtue 

of prior invention. 

15 
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CLAIMS 

1. A softgel capsule comprising a fill material wherein the fill material comprises 

(a) naproxen sodium; 

(b) fumaric acid, maleic acid, tartaric acid, citric acid, malic acid, acetic acid, 

proprionic acid, pyruvic acid, butanoic acid or lactic acid in an amount of from 0.2 to 1.0 mole 

equivalents per mole of the naproxen sodium; 

(c) polyethylene glycol; 

(d) water; and 

(e) a solubilizer selected from the group consisting of glycerin, polyvinylpyrrolidone, 

propylene glycol and combinations thereof. 

2. The capsule of claim 1 wherein (b) is citric acid or lactic acid. 

3. The capsule of claim 2 wherein (b) is lactic acid. 

4. The capsule of any one of the preceding claims wherein polyethylene glycol is present 

in an amount from 1 0% to 80% by weight. 

5. The capsule of any one of the preceding claims wherein the polyethylene glycol is one 

or more polyethylene glycols with a molecular weight between 300 and 1500. 

6. The capsule of any one of the preceding claims wherein water is present in an amount 

from 1% to 18% by weight. 

7. The capsule of any one of the preceding claims further comprising one or more 

excipients selected from the group consisting of plasticizers, crystallization inhibitors, wetting 

agents, bulk filling agents, solubilizers, bioavailability enhancers, solvents, dyes, preservatives, 

surfactants, and combinations thereof. 

8. The capsule of any one of the preceding claims wherein the solubilizer is present in 

amount from 1% to 1 0% by weight. 

9. The capsule of any one of the preceding claims wherein the fill material is liquid. 

1 0. A capsule of any of the preceding claims for use as a medicament. 
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·. . : .. . 
11 .. A method of making the capsule of claim 1 comprising 

(a) mixing components (a), (b), (c), (d)anc:i (~) as defined in claim 1; and 

(b) encapsulating the mixture in a softgel capsule. 

12. The method of claim 11, wherein step (a) is conducted at a temperature of from sooc 
to 70°C~ 

13. The use of· 

(a) 

(b) 

naproxen sodium; .. . . . . . 
. . 

fumaric acid, maleic acid, tartaric acid; citric ·acid, malic acid, acetic acid, 
. . : . .· .· -

proprionic acid, pyruvic acid,· butanoic acid or lactic acid in. an amount of from 0.2 to 1.0 mole 

equivalents per mole of the naproxen sodium; 

(c) polyethylene glycol; 

(d) water; and 

(e) a solubilizer selected from the group consisting of glycerin, polyvinylpyrrolidone, · 

propylene glycol and combinations thereof, 

in the manufacture of a medicament in the form of a capsule for administration of the naproxen 

sodium to a patient in need thereof. 
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Example 11. Naproxen Sodium with Lactic Acid as the Deionizing Agent 

Fill Material: 

Ingredients % lbv weight} 

Naproxen Sodium 25.00 

Lactic Acid 5.00 

Propylene glycol 2.00 

PEG600 34.00 

PEG 1000 34.00 

Example 12. Naproxen Sodium with Lactic Acid as the Deionizing Agent 

Fill Material: 

Ine;redients ~ .. (bv weight) 

Naproxen Sodimu 25.00 

Lactic acid 5.00 

Propylene glycol 2.00 

PEG600 17.00 

PEG 1000 51.00 

It is understood that the disclosed invention is not limited to the particular methodology, 

protocols, and reagents described as these may vary. It is also to be understood that 

the terminology used herein is for the purpose of describing particular embodiments 

15 only, and is not intended to limit the scope of the present invention which will be limited 

only by the appended claims. 

Unless defined otherwise, all technical and scientific terms used herein have 

the same meanings as commonly understood by one of skill in the art to which the 

20 disclosed invention belongs. Although any methods and materials similar or equivalent 

to those described herein can be used in the practice or testing of the present 

invention, the preferred methods, devices, and materials are as described. 
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Example 11. Naproxen Sodium with Lactic Acid as the Deionizing Agent 

Fill Material: 

In2redients % (bv wemht) 

Naproxen Sodium 25.00 

Lactic Acid 5.00 

P:ropylene glycol 2,00 

PEG600 34.00 

PEG 1000 34.00 

Example 12. Naproxen Sodium with Lactic Acid as the Deionizing Agent 

Fill Material: 

Ingredients % Qri weight} 

Naproxen Sodium 25.00 

Lactic acid 5.00 

Propylene glycol 2.00 

PEG600 17.00 

PEG 1000 51.00 

It is understood that the disclosed invention is not limited to the particular methodology, 

protocols, and reagents described as these may vary. It is also to be understood that 

the terminology used herein is for the purpose of describing particular embodiments 

15 only, and is not intended to limit the scope of the present invention which will be limited 

only by the appended claims. 

Unless defined otherwise, all technical and scientific terms used herein have 

the same meanings as commonly understood by one of skill in the art to which the 

20 disclosed invention belongs. Although any methods and materials similar or equivalent 

to those described herein can be used in the practice or testing of the present 

invention, the preferred methods, devices, and materials are as described. 

Publications cited herein and the materials 

14 
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for \Vhich they are cited are specifically incorporated. Nothing herein is to be construed 

as an admission that the invention is not entitled to antedate such disclosure by virtue 

of prior invention. 
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made by the examiner. 
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INFORMATION 
according to applicant's waiver of right to 
receive a further communication under Rule 71 (3) EPC 

_j 

Application No. 

06 737 018.9 - 1466 
I 

Ref. 

PABCA!P38814EP 

Applicant 

Banner Life Sciences, LLC 

Information under Rule 71 (3) EPC 

1. Intention to grant 

I 

Date 

European Patent Office 
80298 MUNICH 
GERMANY 
Tel: +49 89 2399 0 
Fax: +49 89 2399 4465 

Formalities Officer 
Name: Stark, Saskia 
Tel: +49 89 2399- 4764 
or call 
+31 (0)70 340 45 00 

05.08.2016 

The examining division intends to grant a European patent on the basis of the above application, with the text 
and drawings and the related bibliographic data as indicated below. 

A copy of the relevant documents is enclosed. 

1.1 In the text for the Contracting States: 
AT BE BG CH CY CZ DE DK EE ES Fl FR GB GR HU IE IS IT Ll LT LU LV MC NL PL PT ROSE Sl SK TR 

Description, Pages 

2, 8-10, 13 

1 , 3-7, 11, 12 

14 

Claims, Numbers 

11-13 

1-10 

as published 

received on 08-05-2015 with letter of 

filed in electronic form on 

received on 08-05-2015 with letter of 

filed in electronic form on 

08-05-2015 

30-06-2016 

08-05-2015 

17-03-2016 

With the following amendments to the above-mentioned documents according to your request dated 
30-06-2016: (2) 

Description, Pages 

Comments 

DESCRIPTION 

EPO Form 2004W 07.15TRI 

Delete Previous: 15 
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Date 05.08.2016 Sheet 2 Application No.: 06 737 018.9 

Page 15: (PAGE DELETED) -text deleted by applicant 

1.2 Bibliographic data 

The title of the invention in the three official languages of the European Patent Office, the international patent 
classification, the designated contracting states, the registered name(s) of the applicant(s) and the other 
bibliographic data are shown on EPO Form 2056 (enclosed). 

2. Consent to the applicant's waiver of the right to receive a further communication under Rule 71(3) EPC 

Following the communication under Rule 71 (3) EPC of 23.05.2016, the applicant indicated to the EPO that he 
wished to waive his right to receive a further communication under Rule 71 (3) EPC. 

By indicating this wish and by fulfilling the requirements concerning the payment of the fees under Rule 71 (3) 
EPC and, where applicable, Rule 71 (4) EPC, as well as the filing of the translations of the claims under Rule 
71 (3) EPC, the applicant is deemed to have approved the grant of the patent as amended or corrected and to 
have verified the bibliographic data (see Notice from the EPO dated 8 June 2015, OJ EPO 2015, A52). 

The examining division gives its consent to the amendments or corrections requested by the applicant on 
30.06.2016 and, since there is agreement as to the text to be granted and all the formal requirements 
mentioned above have been met, to the waiver indicated by the applicant. 

Once the patent has been granted, no errors remaining in the text of the patent as approved can be corrected 
under Rule 140 EPC. 

3. Further procedure 

3.1 Since the conditions for consent to the waiver have been met, the decision to grant the European patent will 
be issued and the mention of the grant of the patent published in the European Patent Bulletin. 

Note on payment of the renewal fee 

If a renewal fee becomes due before the next possible date for publication of the mention of the grant of the 
European patent, publication will be effected only after the renewal fee and any additional fee have been paid 
(Rule 71a(4) EPC). 

Under Article 86(2) EPC, the obligation to pay renewal fees to the European Patent Office terminates with the 
payment of the renewal fee due in respect of the year in which the mention of the grant of the European patent 
is published. 

Note on payment of the designation fee(s) 

If the designation fee(s) become(s) due after the information under Rule 71 (3) EPC has been published, the 
mention of the grant of the European patent will not be published until these fees have been paid (Rule 71 a(3) 
EPC). 

3.2 After publication, the European patent specification can be downloaded free of charge from the EPO 
publication server https://data.epo.orq/publication-server or ordered from the Vienna sub-office upon payment 
of a fee (OJ EPO 2005, 126). 

EPO Form 2004W 07.15TRI 
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Examining Division: 

Chairman: 
2nd Examiner: 
1st Examiner: 

Stark, Saskia 
For the Examining Division 
Tel. No.: +49 89 2399- 4764 

Sheet 3 

Borst, Markus 
Paul Soto, Raquel 
Buttner, Ulf 

Enclosures: Text intended for grant 

EPO Form 2056 
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Application No.: 06 737 018.9 
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Europ3isches 
Patentamt 

European 
Patent Office 

Office europeen 
des brevets 

Application No.: 

IV .2. Patent classification 

06 737 018.9 

European Patent Office 
80298 MUNICH 
GERMANY 
Tel: +49 89 2399 o 
Fax: +49 89 2399 4465 

The classification indicated on the published patent application remains unchanged. It is as follows: 

INV. A61 K9/48 

IV .3. Title of the invention 

The title indicated on the published patent application remains unchanged. It reads as follows: 

LOSUNGSMITTELSYSTEM ZUR ERHOHUNG DER LOSLICHKEIT 
PHARMAZEUTISCHER WIRKSTOFFE 

SOLVENT SYSTEM FOR ENHANCING THE SOLUBILITY OF PHARMACEUTICAL 
AGENTS 

SYSTEME DE SOLVANT DESTINE A AMELIORER LA SOLUBILITE DES AGENTS 
PHARMACEUTIQUES 

IV.4. Documentation 

.01.~/.1.~ .... 
Date 

l ~ 1()(01 
s!·:\~~ 
Chairman 

Enclosure(s): 

EPO Form 2035.4 (Sheet 1) 12.07TRI 

L~ soe:~/! ..... 
1st examiner 

Paul Soto, Raquel 
2nd examiner 
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EuroptHsches 
Patentamt 

European 
Patent Office 

Office europeen 
des brevets 

European Patent Office 
80298 MUNICH 
GERMANY 
Tel: +49 89 2399 0 
Fax: +49 89 2399 4465 

Annex to EPO Form 2004, Communication pursuant to Rule 71(3) EPC 

Bibliographical data of European patent application No. 06 737 018.9 

For the intended grant of the European patent, the bibliographical data are set out below, for information: 

Title of invention: 

Classification: 

Date of filing: 

Priority claimed: 

Contracting States* 
for which fees have 
been paid: 

Extension States* 
for which fees have 
been paid: 

Validation States* 
for which fees have 
been paid: 

Applicant(s)**: 

lnventor(s): 

- U)SUNGSMITTELSYSTEM ZUR ERHOHUNG DER LOSLICHKEIT 
PHARMAZEUTISCHER WIRKSTOFFE 

- SOLVENT SYSTEM FOR ENHANCING THE SOLUBILITY OF 
PHARMACEUTICAL AGENTS 

- SYSTEME DE SOLVANT DESTINE A AMELIORER LA SOLUBILITE 
DES AGENTS PHARMACEUTIQUES 

I NV. A61 K9148 

06.03.2006 

US I 08.03.2005 I USP659679 

AT BE BG CH CY CZ DE DK EE ES Fl FR GB GR HU IE IS IT Ll LT LU LV MC 
NL PL PT RO SE Sl SK TR 

Banner Life Sciences, LLC 
4125 Premier Drive 
High Point, North Carolina 27265 
us 

CHIDAMBARAM, Nachiappan 
841 0 Handcart Circle 
Sandy, Utah 84070 
us 

FATMI, Aqeel 
3809 Camden Falls Court 
Greensboro, North Carolina 27410 
us 

*) If the time limit for the payment of designation fees according to Rule 39(1) EPC has not yet 
expired and the applicant has not withdrawn any designation, all Contracting 
States£xtension StatesNalidation States are currently still deemed to be designated. 

EPO Form 2056 (Sheet1) 14.07TRI 
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EuroptHsches 
Patentamt 

European 
Patent Office 

Office europeen 
des brevets 

European Patent Office 
80298 MUNICH 
GERMANY 
Tel: +49 89 2399 0 
Fax: +49 89 2399 4465 

See also Rule 71 a(3) EPC and, if applicable, the above Note to users of the automatic debiting 
procedure. 

**) If two or more applicants have designated different Contracting States, this is indicated here. 

EPO Form 2056 (Sheet2) 14.07TRI 
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Europiilsches 
Patentamt 

European 
Patent Office 

Office europCen 
des brevets 

European patent application No. 06737018.9 

After communication under Rule 71 (3) EPC (IGRA) but before decision to grant {EPO Form 2006A) 

Q{ Request for amendments/corrections of documents (IGRE coded) dated .. ~.Q,Q.9..~.0.l9 ..... 

fX WAIVER of right to receive a new communication under Rule 71 (3) EPC (IGRE03 coded) 

Note 1: If the request is treated when the decision to grant (EPO Form 2006A) has already been handed over 
to the EPO postal service, it is to be submitted to the examining division with EPO Form 2051. 

Note 2: If the request concerns only the title(s) and/or classification, it is to be submitted to the examining 
division with EPO Form 2034. 

~ Third-party observations under Article 115 EPC (TIPA coded) dated .............................. Continue with point 2. 

Note: If the observations are treated when the decision to grant (EPO Form 2006A) has already been handed 
over to the EPO postal service, they must no longer be submitted to the examining division. 

1. Finding 

2. 

• 

~ The request was received within the IGRA period. 

D The request was received after expiry of the IGRA period. The applicant failed to reply in time (ADWI 
situation) but further processing has been requested. 

D The request was received after having already paid fees and submitted translations of 
claims in due time. The decision to grant (EPO Form 2006A) has not yet been handed over to the EPO 
postal service. 

To the examining division 

Please decide below whether the requested amendments/corrections are allowable or whether the third-party 
observations are relevant. 

Date: 01.07.2016 Formalities Officer: Brell, Eva 
----~-------------

3. To the formalities officer 

3.1 jr"consent is given to the amendments/corrections requested. 

D Non-waiver case: A new communication under Rule 71 (3) EPC (IGRA) is to be issued (IGRA06=blank). 

D WAIVER case, but the examining division does not completely agree to the request of the applicant 
(IGRA06=No). A new communication under Rule 71(3) EPC (IGRA) is to be issued . 

.$1 WAIVER case: The examining division completely agrees to the request of the applicant (IGRAOS=Yes). 
Consent is given to the waiver if the formal requirements concerning payment of fees and filing of claims 
translations are also fulfilled. If this is not the case, a new communication under Rule 71 (3) EPC (IGRA) is 
to be issued. 

3.2 D Following a telephone conversation agreement has been reached. A new communication under Rule 71 (3) 
EPC (IGRA) is to be issued. Attached EPO Form 2036 (telephone consultation) is to be enclosed with it. 

'1/2' Form 2092C 07.15 
' 

·o1-o7-2of6. 
, . EB50263 
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3.3 D Not all or none of the amendments/corrections can be allowed. Examination proceedings are to be resumed. 

• 

D Attached communication is to be despatched with EPO Form 2001 (EXRE) I 2909 (INBA). 

D Attached EPO Form 2036 (telephone consultation) is to be despatched with EPO Form 2049 (EXRE). 

D Attached summons to oral proceedings is to be despatched with EPO Form 2008 (ORAL). 
(Note for examiner: At least one communication under Rule 71 (1 )(2) EPC must have been sent before 
summons to oral proceedings can be sent.) 

D Attached reasoned refusal is to be despatched with EPO Form 2007 (REFU). 
(Note for examiner: At least one communication under Rule 71(1)(2) EPC must have been sent and the 
applicant's rights according to Articles 113(1) and 116 EPC must have been met before a refusal can be 
sent.) 
D The communication under Rule 71 (3) EPC was based upon an auxiliary request. Since the applicant 

maintains the main or higher ranking request which is not allowable, the application is to be refused 
(Art. 97(2) EPC). 

D The applicant has expressed disapproval. Since there is no text on which to base a decision, the 
application is to be refused (Art. 113(2) EPC; see T 237/96 and Guidelines C-V, 4.9) 
(Note for examiner: Standard clause N17C will be used.) 

D The applicant has not overcome the objections raised in the communication under Rule 71 (3) EPC. 
The reasons for non-compliance with the EPC have already been communicated to him. The 
application is to be refused. 

3.4 D Observations by a third party (Art. 115 EPC) 

D The observations under Article 115 EPC give no cause for amendment of the documents. 
Note: TIPA04 is to be coded (to release RPUB). 

0 Examination proceedings are to be resumed. Attached communication is to be despatched. 
Note: A fictitious IGRE is to be coded. If necessary, an explanation is to be sent to the applicant. 

ining Division 

L~egal Member 

,"'-'"'-:\ Form 2092C 07 15 
2/2' . 

' ---· .... --- .. ~- . ;::, 
01-07-2016· 
.... E85026J 
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SOLVENT SYSTEM FOR ENHANCING THE SOLUBILITY OF PHARMACEUTICAL 

AGENTS 

FIELD OF THE INVENTION. 

This invention is in the field of fill materials. encapsulated in soft gelatin 

capsules. 

BACKGROUND OF THE INVENTION. 
. . 

Filled one-piece soft gelatin cap~ules ("softgels") have been widely used for · .. 

years to encapsulate consumable materials such as vitamins and pharmaceuticals in 

a liquid vehicle or carrier. Because softgels have. properties which are quite different 

from two-piece hardshell capsules, softgelsare more capable of retaining a liquid fill 

material. 

Not all liquids may be enclosed in a softgel capsule. Liquids containing more 

than about 20% water by weight are generally not enclosed in softgels, because the 

water tends to dissolve the ·gelatin shell. Other so.lvents such as propylene glycol, 

glycerin, low molecular weight alcohols, ketones, acids, amines, and esters all tend to 

degrade or dissolve the gelatin shell to some extent. 

20 . Softgels are also somewhat sensitive to pH, and generally require a· pH in the 
. . . 

encapsulated liquid from about 2.5 to about 7.5. Highly acidic liquids may hydrolyze 

the gelatin, resulting in leaks, while. basic ·liquids may tan the gelatin, resulting in 

decreased solubility of the gelatin shell.. 

Pharmaceutical. liquids are usually enclosed in softgels as either viscous 

25 solutions or suspensions. Suspensions· are pharmaceutically less desirable because 

they can settle during manufacture, which leads to a less uniform product. In contrast, 

solutions provide the best liquid form for obtaining optimal "content uniformity" in a 

batch. Further, solutions typically provide a faster and more uniform absorption of an 

active agent than do suspensions ... 

30 Suitable softgel solutions, however, can be difficult to achieve. One constraint 

is size. Many pharmaceutical agents require volumes of solvent 

35 
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5 

too large to produce a softgel capsule small enough to be taken by patients. 

The solvent must also have sufficient solvating power to dissolve a large 

amount of the pharmaceutical agent to produce a concentrated solution and 

yet not dissolve, hydrolyze or tan the gelatin shell. 

Concentrated solutions of pharmaceutical agents for use in softgel 

capsules have been described. Most of these systems involve ionizing the 

free pharmaceutical agent in situ to the corresponding salt. For example, 

U.S. Patent No. 5,360,615 to Yu et al. discloses a solvent system for 

enhancing the solubility of acidic, basic, or amphoteric pharmaceutical 

10 agents. The solvent system comprises polyethylene glycol, an ionizing 

agent, and water. The ionizing agent functions by causing the partial 

ionization of the free pharmaceutical agent. U.S. Patent No. 6,383,515, U.S. 

Patent Application Publication No. 2002/0187195, and U.S. Patent 

Application Publication No. 2001/0007668 to Sawyer et al. discloses 

15 pharmaceutically acceptable solutions containing a medicament suitable for 

filling softgel capsules comprising a polymer such as polyethylene glycol 

and an acid salt of a compound having three or more carbon atoms, such as 

sodium propionate. The salt helps to ionize the medicament without relying 

on the use of strong acids or bases. U.S. Patent No. 6,689,382 to Berthel et 

20 al. describes a pharmaceutical formulation suitable for filling softgel 

capsules comprising (a) a therapeutically effective amount of a non-steroidal 

anti-inflammatory drug (NSAID); and (b) a solvent system comprising 40% 

to 60% by weight a polyoxyethylene ether, 15% to 35% by weight of 

glycerin and 15% to 35% by weight water. In cases where the NSAID has a 

25 carboxyl or an acidic functional group, the solvent system also includes 

hydroxide ions. U.S. Patent No. 5,505,961 to Shelley et al. describes a 

method for increasing the solubility of acetaminophen alone or in 

combination with other pharmaceutically active agents to form a clear 

solution for encapsulation into a softgel capsule. The method comprises 

30 solubilizing acetaminophen in a mixture of propylene glycol, polyethylene 

glycol, water, polyvinylpyrrolidone and sodium or potassium acetate. 
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The previously described methods all involve the conversion of the free 

pharmaceutical agent to the corresponding salt. In cases where the free 

pharmaceutical agent is acidic, the resulting anion can react with the polyethylene 

glycol in the fill to produce polyethylene glycol esters, thus reducing the amount of 

5 available pharmaceutical agent. 

There is a need for a solvent system containing a medicament, which can be 

encapsulated in a softgel capsule, wherein the formation of PEG esters is minimized. 

Therefore it is an object of the invention to provide a stable solvent system for 

pharmaceutical agents, which is suitable for encapsulation in a softgel capsule, 

10 wherein the formation of PEG esters is minimized. 

BRIEF SUMMARY OF THE INVENTION 

The present invention provides a softgel capsule according to Claim 1 and a 

use according to Claim 13. Liquid and semi-solid pharmaceutical compositions, which 

15 can be administered in liquid form or can be used for preparing capsules, are 

described herein. The acid present in the compositions of the invention causes partial 

de-ionization (neutralization) of naproxen sodium resulting in enhanced bioavailability 

as well as decreased amounts of polyethylene glycol (PEG) esters. Thus, hereinafter 

the acid maybe referred to as the deionizing agent. 

20 

25 

DETAILED DESCRIPTION OF THE INVENTION 

I. Composition 

A. Fill Materials 

1. Drugs to be Formulated 

In the present invention the fill material comprises naproxen sodium. Other 

formulations described herein may contain any therapeutic, diagnostic, prophylactic or 

nutraceutical agent. Exemplary agents include, but are not limited to, analeptic agents; 

analgesic agents; anesthetic agents; antiasthmatic agents; antiarthritic agents; 

anticancer agents; anticholinergic agents; anticonvulsant agents; antidepressant 

30 agents; antidiabetic agents; antidiarrheal agents; antiemetic agents; antihelminthic 

agents; antihistamines; antihyperlipidemic agents; antihypertensive agents; anti-

infective agents; anti-inflammatory 

35 
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agents; antimigraine agents; antineoplastic agents;· anti parkinson drugs; antipruritic 

agents; antipsychotic agents; antipyretic agents: antispasmodic agents; antitubercular 

agents; antiulcer agents; antiviral agents; anxiolytic agents; appetite suppressa'nts 

(anorexic c:1gen~~); attelltion.deficit disorqer and~att~ntic:>n defic;it hyperacfivity~disorder 
drugs; cardiovascular agents including calcium chanl1el blockers, a'ntianginal agents, 

c~ntral ner\lous . syste~ ("CNS") agents, .. beta-blockers a~d. antiarrhythmic agents; 

central 'nervous system stimulants; diuretics; genetic m~terials; ho~monolytics; 
hypnotics; hypogly~emic agents;· immunosuppressive agents; muscle.· relaxants; 

~arcotlc antagonists; nicotine; nutritional agents; parC)sympatholytics; peptide drugs; 

psychostimulants; · sedatives; sialagogues, steroids;. smoking cessation ·agents; 

sy~pathomimetics; tranquiliz~rs; vasodilators; beta-agonist;. arid tocolytic agents. 

Any drug that bears an acidic or .• a basic. functiOnal· group, to~ example, an 

amine, imine, imidazoyl, guanidine, piperidinyi, pyridinyl, quaternary ammonium, or 

oth~r basic group, or a carboxylic, phosph~ric,. phenolic, sulfuric, sulfonic or other 

15 ·.acidic group, can reactwiththe de-ionizing agent. . 

·Some other drugs that bear acidic or basic functional groups and thus may be 

converted to the corresponding salt for use in, the formulations described herein 

include, but are not limited tO, Acetaminophen, Acetylsalicylic·acid, Alendronic acid, 

Alosetron, ... Amantadine, Amlopidine, · Anagrelide, Argatroban, Atomoxetine, 

20 .. Atrovastatin, Azithromycin dehydrate, Balsalazide, .· B~omocriptan, Bupropion, 

Candesartan; Garboplatin, Ceftriaxone, Clavulonic acid, Clindamycin, Cimetadine, 

Dehydrocholic (acid), Dexmethylphenidate, Diclofenac, . Dicyclomine, Diflunisal, 

Diltiazem, Donepezil, Doxorubicin, Doxepin, Epirubicin~ Etodolic acid, Ethacrynic acid, 

Fenoprofen, Fluoxetine, Flurbiprofen, Furosemide, Gemfibrozil, Hydroxyzine, 
. . 

25 Ibuprofen, Imipramine, Indomethacin, Ketoprofen, . Levothyroxine, Maprolitline, 

30 

35 

Meclizine, Methadone, Methylphenidate, Minocycline, Mitoxantone, Moxifloxacin, 

Mycophenolic 
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acid, Niflumic acid, Ofloxacin, Ondansetron, Pantoprazole, Paroxetine, Pergolide, · 

Pramipexole, Phenytoin, Pravastain, Probenecid, Rabeprazole, Risedronic acid, 

Retinoic acid, Ropinirole, Selegiline, Sulindac, Ta~sulosin,Telmisertan, Terbinafine, 

Th~~phyline, Tiludronic~ Acid, Tinzaparin, Iicarcillin, Tometin, Valproic acid, Salicylic 

5 · acid, Sevelamer, Ziprasidone, · Zoledronic acid, · Acetophenazine, . Albuterol, 

Alrnotriptan, Amitriptyline, Amphetamine, Atracurium, Beclomethascme, Benztropine, 

Biperiden, Bosentan, .· Bromodiphenhydramine, Brompheniramine carbinoxamine; 

Caffeine, Capecitabine1 Carbergoline, Cetirizine, Chlocylizine, Chlorpheniramine, 

Chlorphenoxamine, Chlorpromazine,· Citalopram, Clavunate potassium, Cipr~floxacin, 
10 Clemastine, Clomiphene, Clonidine, · Clopidogrel, Codeine, Cyclizine; 

Cyclobenzaprine, Cyproheptadine, Delavirdine, · Diethylpropion, Divalproex, 

Desipramine, Dexmethylphenidate, Dexbrompheniramine, · Dexchlopheniramine, 

Dexchlor, Dextroamphetamine, Dexedrine, Dextromethorphan, Fiflunisal, Diphemanil 

methylsulphate, Diphenhydramine, Dolasetron, Doxylamine, Enoxaparin, Ergotamine~ 

15 Ertepenem,. Eprosartan, Escitalopram, .· Esomeprazole, Fenoldopam; Fentanyl, 

Fexofenadine, Flufenamic acid, Fluvastatin, Fluphenazine, Fluticas()ne, Fosinopril, 
. . . 

Frovatriptan, Gabapentin, . Galatamine, Gatifloxacin, . Gemcitabine, Haloperidol, 

Hyalurondate, Hydrocodone, Hydroxychloroquine, Hyoscyamine, lmatinib, lmipenem, · 

lpatropin, Lisinopril, Leuprolide, Levopropoxyphene, Losartan, Meclofenamic acid; 

20 Mefanamic. .· acid, Mesalamine, Mepenzolate, Meperidine, Mephentermine, 

Mesalimine, Mesoridazine, Metaproteranol, Metformin, Methdialazine, 

Methscopolamine, Methysergide, Metoprolol;. Metronidazole, Mibefradil, Montelukast, 

Morphine, Mometasone, Naratriptan, Nelfiriavir, Nortriptylene, Noscapine, Nylindrin, 
' . ·. . . 

Omeprazole, Orphenadrine, Oseltamhtir, · Oxybutynin, Papaverine, Pentazocine, 

25 . Phendimetrazine, Phentermine, Pioglitazone,. Pilocarpine, Prochloroperazine, 
. . . 

Pyrilamine, Quetapine, Ranitidine, Rivastigmine, Rosiglitazone, Salmetrol, Sertaline, 
. .. 

Sotalol, Sumatriptan, Tazobactam, Tacroli~us, Tamoxifen, Ticlopidine, Topiramate, 

Tolterodine, 

30 

35 
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Triptorelin, Triplennamine, Triprolidine, Tramadol, Trovofloxacin, Ursodiol, Promazine, 

Propoxyphene, Propanolol, Pseudoephedrine, Pyrilamine, Quinidine, Oxybate sodium, 

Sermorelin, Tacrolimus, Tegaseroid, Teriparatide, Tolterodine, Triptorelin pamoate, 

Scoplolamine, Venlafaxine, Zamivir, Aminocaproic acid, Aminosalicylic aCid, 

5 Hydromorphone, lsosuprine, Levorphanol, Melhalan, Nalidixic acid, and Para­

aminosalicylic acid. 

2. Deionizing Agent 

The fill material of the present invention comprises fumaric acid, maleic acid, 

tartaric acid, citric acid, malic acid, acetic acid, proprionic acid, pyruvic acid, butanoic acid 

10 or lactic acid in an amount of from 0.2 to 1.0 mole equivalents per mole of the naproxen 

sodium. These acids act as deionizing agents. 

The deionizing agent functions by causing partial deionization (neutralization) of 

the salt of the pharmaceutically active agent (in this invention naproxen sodium). As 

described herein when the active agent is the salt of a weak acid and a strong base, the 

15 deionizing agent is preferably a hydrogen ion species such as an acid as described above 

or when the active agent is the salt of a weak base and a strong acid, the deionizing agent 

is preferably a hydroxide ion species such as a metal hydroxide such as sodium hydroxide, 

potassium hydroxide, ammonium hydroxide, calcium hydroxide, aluminum hydroxide, and 

magnesium hydroxide. 

20 Additional acid or base can be added to adjust the pH of the fill composition. In a 

preferred embodiment, the pH of the fill composition is from about 2.5 to about 7.5. 

3. Excipients 

Formulations may be prepared using a pharmaceutically acceptable carrier 

composed of materials that are considered safe and effective and may be administered 

25 to an individual without causing undesirable biological side 

30 

35 
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effects or unwanted interactions. The carrier. is all components present __ in the . 

pharmaceutical formulation other than the active ingredient or ingredients. As 

gener~lly used herein ;'carrier'' includes, but is not limited.to, plasticizers, crystallization 

~ inhibi~()rs,' wetting~~gents, bulk_filling agents, solubilizers, bioavailability enhancersr 

5 solvents, pH;.;adjusting agents and combinations_ thereof. _ . . 

A mixture of polyethylene glycol and ~ater is used as a solvent for the naproxen 

sodium and the de~ionizing agent Polyethylene glycol is present in an amountfrom --
. .· . . 

about1 0% to about SO% by weight. Water is present in an a~ount from about _1% to 

. 18% by weight. The molecularweight of polyethylene glycol is between 300 and 1500._ 
. ,., ' · .. 

10 Other suita~le solvents described .herein include. surfactants and. copolymers of 

15 

polyethylene glycoL ·The ·fill material of the present invention also comprises a 

solubili:Zer selected from the group consisting of glycerin, polyvinylpyrrolidone (PVP) .. ., . . .. 

or propylene glycol (PPG) and combinations thereof. 

8. Shell Composition 

1.-Gelatin 

Gelatin is the product of the partial hydrolysis of collagen. Gelatin is classified 

as either Type A or Type B gelatin. Type A gelatin is derived from the acid hydrolysis _ 

of collagen- while Type B g~latin is derived from alkaline hydrolysis of collagen. 

20 Traditionally; bovine bones and skins have been llsed as raw materials for 

-· manufacturing Type A and Type B gelatin-_ while porcine skins have been used 
. .. . .. 

extensively for manufacturing Type A gelatin. lri general acid-processed gelatins form 

stronger gels than lime~ processed gelatins-of the same average molecular weight.- --

25 2. Other Shell Additives 

30 

35 

Other suitable shell additives ·_include plasticizers, opaCifiers, colorants, 

humectants, preservatives, flavorings, and buffering salts and acids. 

Plasticizers are chemical agents added to gelatin to make the material softer 

and more -flexible. Suitable plasticizers include glycerin, sorbitol 
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solutions which are mixtures of sorbitol and sorbitan, and other polyhydric 

alcohols such as propylene glycol and maltitol or combinations thereof. 

Opacifiers are used to opacify the capsule shell when the 

encapsulated active agents are light sensitive. Suitable opacifiers include 

5 titanium dioxide, zinc oxide, calcium carbonate and combinations thereof. 

Colorants can be used to for marketing and product 

identification/differentiation purposes. Suitable colorants include synthetic 

and natural dyes and combinations thereof. 

Humectants can be used to suppress the water activity of the softgel. 

10 Suitable humectants include glycerin and sorbitol, which are often 

components of the plasticizer composition. Due to the low water activity of 

dried, properly stored softgels, the greatest risk from microorganisms comes 

from molds and yeasts. For this reason, preservatives can be incorporated 

into the capsule shell. Suitable preservatives include alkyl esters of p-

15 hydroxy benzoic acid such as methyl, ethyl, propyl, butyl and heptyl 

(collectively known as "parabens") or combinations thereof. 

Flavorings can be used to mask unpleasant odors and tastes of fill 

formulations. Suitable flavorings include synthetic and natural flavorings. 

The use of flavorings can be problematic due to the presence of aldehydes 

20 which can cross-link gelatin. As a result, buffering salts and acids can be 

used in conjunction with flavorings that contain aldehydes in order to inhibit 

cross-linking ofthe gelatin. 

25 

II. Method of Making 

A. Fill Material 

The fill material is prepared by mixing the agent (such as a salt of the 

drug), the deionizing agent, water, and polyethylene glycol at a temperature 

of 50°C to 70°C. The resulting solution is encapsulated using the appropriate 

gel mass. The pharmaceutical agent is present in an amount from about 10% 

to about 50% by weight. The deionizing agent is present in an amount from 

30 about 0.2 to 1.0 mole per mole of the pharmaceutical agent. Water is present 

in an amount from about 1% to about 20% by weight and polyethylene 

glycol is present in amount from about 10% to about 80% by weight. 
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Optionally, propylene glycol and/or polyvinylpyrrolidone are present in an 

amount from about 1% to about 10%. 

B. GelMass 

The main ingredients of the softgel capsule shell are gelatin, 

5 plasticizer, and purified water. Typical gel formulations contain (w/w) 40-

50% gelatin, 20-30% plasticizer, and 30-40% purified water. Most of the 

water is subsequently lost during capsule drying. The ingredients are 

combined to form a molten gelatin mass using either a cold melt or a hot 

melt process. The prepared gel masses are transferred to preheated, 

10 temperature-controlled, jacketed holding tanks where the gel mass is aged at 

50-60°C until used for encapsulation. 

1. Cold Melt Process 

The cold melt process involves mixing gelatin with plasticizer and 

chilled water and then transferring the mixture to a jacket-heated tank. 

15 Typically, gelatin is added to the plasticizer at ambient temperature (18-

220C). The mixture is cooked (57-95°C) under vacuum for 15-30 minutes to 

a homogeneous, deaerated gel mass. Additional shell additives can be added 

to the gel mass at any point during the gel manufacturing process or they 

may be incorporated into the finished gel mass using a high torque mixer. 

20 2. Hot Melt Process 

The hot melt process involves adding, under mild agitation, the 

gelatin to a preheated ( 60-80°C) mixture of plasticizer and water and stirring 

the blend until complete melting is achieved. While the hot melt process is 

faster than the cold melt process, it is less accurately controlled and more 

25 susceptible to foaming and dusting. 

C. Softgel Capsule 

Softgel capsules are typically produced using a rotary die 

encapsulation process. The gel mass is fed either by gravity or through 

positive displacement pumping to two heated ( 48-65°C) metering devices. 

3 0 The metering devices control the flow of gel into cooled ( 1 0-18°C), rotating 

casting drums. Ribbons are formed as the cast gel masses set on contact with 

the surface ofthe drums. 
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The ribbons are fed through a series of guide rolls and between 

injection wedges and the capsule-forming dies. A food-grade lubricant oil is 

applied onto the ribbons to reduce their tackiness and facilitate their transfer. 

Suitable lubricants include mineral oil, medium chain triglycerides, and 

5 soybean oil. Fill formulations are fed into the encapsulation machine by 

gravity. In the preferred embodiment, the softgels contain printing on the 

surface, optionally identifying the encapsulated agent and/or dosage. 

III. Method ofUse 

The softgels may be used to encapsulate a wide range of 

1 0 pharmaceutically active agents, nutritional agents and personal care products. 

Softgel capsules may be administered orally to a patient to deliver a 

pharmaceutically active agent. 

Examples 

In the following examples, the fill material can be prepared by 

15 mixing the salt of one or more pharmaceutically active agents, the deionizing 

agent, water and polyethylene glycol at a temperature of 50°C to 70°C. The 

resulting solution can be encapsulated in a softgel capsule using the 

appropriate gel mass. 

20 Example 1. Naproxen Sodium with Acetic Acid as the Deionizing 

Agent 

Fill Material: 

Ingredients % {by weight} 

Naproxen Sodium 25.50 

Acetic Acid 3.00 

PVP 1.85 

PEG400 62.30 

Water 7.40 

10 
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Example 2 ... Naproxen _·Sodium with Citric Aciq . as the . Deionizing Agent 

Fill Material: 

... : ... Jng&:edienf:! :- · ... ~- '-% fbv weight}. · ~--·· 
-~ 

Naproxen Sodium 25.50 
I 

Citric Acid-.- 4.75 
····--·· 

·PVP 1.85 I 

.· 

PEG400 60.50 I 

Water 7.40 
: .. 

Reference Example 3. Naproxen Sodium with Hydrochloric Acid as the· Deionizing 

Agent 

Fill Material: 
... --- --·-·----· ---

lnl!:edlents · .. ·A. aaweight} 
. 

Naproxen Sodium 25.50 

H)tdrochloric·Acid 4.72 

PVP 
... ·c: -··· 

1.85 
·. _.-. 

PE0400 63.52 
... --··· ··-- .... 

Water 7.40 
-----

Example 4. Naproxen Sodium with Acetic Acid as the_- Deionizing _Agent _ 

Fill Material: 
:.· .. -·-· -·- -

Ingredients % lbv weight}. 

Naproxen Sodium 25.50. 

Acetic Acid 3.00 
'. · .. · 

PVP 1.85 

PEG400 31.15 
.. 

Water 7.40 

···PBG600 31.15. 
! 

11 
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Example 5. Naproxen Sodium with Citric Acid as the Deionizing Agent 

Fill Material: 

. lil.gredieny ~ -~--- .. "~ . ~ ~ .. %~(bvweight)~ - ~· 
- -----

Naproxen Sodiu,m 25.50 

Citric Acid .. 4075 

PVP 1.85 

PEG400 30.25 

W~ter .7.40 

PE0600 30.25 
" 

Reference Example 6. Naproxem Sodium with Hydrochloric Acid as the Deionizing 

Agent 

' . 

· Fill Material: 

Ingredients o/., {b:t: weight}· 

. Naproxen Sodium 25.50 

Hydrochloric Acid .. 4072· 
~~ ----

·PVP· ··1.85 

PEG400 30.25 

Water 7.40 

PEG600 30.25 

Example 7. Naproxen Sodium with .. Lactic Acid as the Deionizing Agent 

Fill Material: · 

Ingredients. %~ (bi weight) 

Napro-x;en Sodium 
' 

27.50 

Lactic Acid 5.27 

Propylene Glycol·· 2.00 

PEG400 64.64 

Water 0.60 
. .. ~ ------------·- ~· ~ 

12 
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Example 8. Naproxen Sodium with Lactic Acid as the Deionizing 

Agent 

Fill Material: 

Ingredients % (by weight) 

Naproxen Sodium 25.00 

Lactic Acid 0.24-0.35 M 

Propylene glycol 2.00 

PEG600. q.s. 

5 Example 9. Naproxen Sodium with Lactic Acid as the Deionizing 

Agent 

Fill Material: 

Ingredients % (by weight) 

Naproxen Sodium 25.00 

Lactic Acid 5.00 

Propylene glycol 2.00 

PEG600 61.2 

PEG 1000 6.80 

Example 10. Naproxen Sodium with Lactic Acid as the Deionizing 

10 Agent 

Fill Material: 

Ingredients % (by weight) 

Naproxen Sodium 25.00 

Lactic acid 5.00 

Propylene glycol 2.00 

PEG600 51.00 

PEG 1000 17.00 

13 
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Example 11. Naproxen Sodium with Lactic Acid as the Deionizing Agent 

Fill Material: 

Ingredients % (by weight} 

Naproxen Sodium 25.00 

Lactic Acid 5.00 

Propylene glycol 2.00 

PEG600 34.00 

PEG 1000 34.00 

Example 12. Naproxen Sodium with Lactic Acid as the Deionizing Agent 

Fill Material: 

Ine;redients ~ .. C!rl ;weight) 

Naproxen Sodimu 25.00 

Lactic acid 5.00 

Propylene glycol 2.00 

PEG600 17.00 

PEG 1000 51.00 

It is understood that the disclosed invention is not limited to the particular methodology, 

protocols, and reagents described as these may vary. It is also to be understood that 

the terminology used herein is for the purpose of describing particular embodiments 

15 only, and is not intended to limit the scope of the present invention which will be limited 

only by the appended claims. 

Unless defined otherwise, all technical and scientific terms used herein have 

the same meanings as commonly understood by one of skill in the art to which the 

20 disclosed invention belongs. Although any methods and materials similar or equivalent 

to those described herein can be used in the practice or testing of the present 

invention, the preferred methods, devices, and materials are as described. 

14 
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CLAIMS 

1. A softgel capsule comprising a fill material wherein the fill material comprises 

(a) naproxen sodium; 

(b) fumaric acid, maleic acid, tartaric acid, citric acid, malic acid, acetic acid, 

proprionic acid, pyruvic acid, butanoic acid or lactic acid in an amount of from 0.2 to 1.0 mole 

equivalents per mole of the naproxen sodium; 

(c) polyethylene glycol; 

(d) water; and 

(e) a solubilizer selected from the group consisting of glycerin, polyvinylpyrrolidone, 

propylene glycol and combinations thereof. 

2. The capsule of claim 1 wherein (b) is citric acid or lactic acid. 

3. The capsule of claim 2 wherein (b) is lactic acid. 

4. The capsule of any one of the preceding claims wherein polyethylene glycol is present 

in an amount from 1 0% to 80% by weight. 

5. The capsule of any one of the preceding claims wherein the polyethylene glycol is one 

or more polyethylene glycols with a molecular weight between 300 and 1500. 

6. The capsule of any one of the preceding claims wherein water is present in an amount 

from 1% to 18% by weight. 

7. The capsule of any one of the preceding claims further comprising one or more 

excipients selected from the group consisting of plasticizers, crystallization inhibitors, wetting 

agents, bulk filling agents, solubilizers, bioavailability enhancers, solvents, dyes, preservatives, 

surfactants, and combinations thereof. 

8. The capsule of any one of the preceding claims wherein the solubilizer is present in 

amount from 1% to 1 0% by weight. 

9. The capsule of any one of the preceding claims wherein the fill material is liquid. 

1 0. A capsule of any of the preceding claims for use as a medicament. 
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·. . : .. . 
11 .. A method of making the capsule of claim 1 comprising 

(a) mixing components (a), (b), (c), (d)anc:i (~) as defined in claim 1; and 

(b) encapsulating the mixture in a softgel capsule. 

12. The method of claim 11, wherein step (a) is conducted at a temperature of from sooc 
to 70°C~ 

13. The use of· 

(a) 

(b) 

naproxen sodium; .. . . . . . 
. . 

fumaric acid, maleic acid, tartaric acid; citric ·acid, malic acid, acetic acid, 
. . : . .· .· -

proprionic acid, pyruvic acid,· butanoic acid or lactic acid in. an amount of from 0.2 to 1.0 mole 

equivalents per mole of the naproxen sodium; 

(c) polyethylene glycol; 

(d) water; and 

(e) a solubilizer selected from the group consisting of glycerin, polyvinylpyrrolidone, · 

propylene glycol and combinations thereof, 

in the manufacture of a medicament in the form of a capsule for administration of the naproxen 

sodium to a patient in need thereof. 



 
Petitioner - Catalent Pharma Solutions 

Ex. 1007a, Pg. 783 of 801

5 

10 

15 

EP 06 737 018.9 DESCRIPTION (08.05.2015) 1--72 

SOLVENT SYSTEM FOR ENHANCING THE SOLUBILITY OF PHARMACEUTICAL 

AGENTS 

FIELD OF THE INVENTION. 

This invention is in the field of fill materials. encapsulated in soft gelatin 

capsules. 

BACKGROUND OF THE INVENTION. 
. . 

Filled one-piece soft gelatin cap~ules ("softgels") have been widely used for · .. 

years to encapsulate consumable materials such as vitamins and pharmaceuticals in 

a liquid vehicle or carrier. Because softgels have. properties which are quite different 

from two-piece hardshell capsules, softgelsare more capable of retaining a liquid fill 

material. 

Not all liquids may be enclosed in a softgel capsule. Liquids containing more 

than about 20% water by weight are generally not enclosed in softgels, because the 

water tends to dissolve the ·gelatin shell. Other so.lvents such as propylene glycol, 

glycerin, low molecular weight alcohols, ketones, acids, amines, and esters all tend to 

degrade or dissolve the gelatin shell to some extent. 

20 . Softgels are also somewhat sensitive to pH, and generally require a· pH in the 
. . . 

encapsulated liquid from about 2.5 to about 7.5. Highly acidic liquids may hydrolyze 

the gelatin, resulting in leaks, while. basic ·liquids may tan the gelatin, resulting in 

decreased solubility of the gelatin shell.. 

Pharmaceutical. liquids are usually enclosed in softgels as either viscous 

25 solutions or suspensions. Suspensions· are pharmaceutically less desirable because 

they can settle during manufacture, which leads to a less uniform product. In contrast, 

solutions provide the best liquid form for obtaining optimal "content uniformity" in a 

batch. Further, solutions typically provide a faster and more uniform absorption of an 

active agent than do suspensions ... 

30 Suitable softgel solutions, however, can be difficult to achieve. One constraint 

is size. Many pharmaceutical agents require volumes of solvent 

35 
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5 

too large to produce a softgel capsule small enough to be taken by patients. 

The solvent must also have sufficient solvating power to dissolve a large 

amount of the pharmaceutical agent to produce a concentrated solution and 

yet not dissolve, hydrolyze or tan the gelatin shell. 

Concentrated solutions of pharmaceutical agents for use in softgel 

capsules have been described. Most of these systems involve ionizing the 

free pharmaceutical agent in situ to the corresponding salt. For example, 

U.S. Patent No. 5,360,615 to Yu et al. discloses a solvent system for 

enhancing the solubility of acidic, basic, or amphoteric pharmaceutical 

10 agents. The solvent system comprises polyethylene glycol, an ionizing 

agent, and water. The ionizing agent functions by causing the partial 

ionization of the free pharmaceutical agent. U.S. Patent No. 6,383,515, U.S. 

Patent Application Publication No. 2002/0187195, and U.S. Patent 

Application Publication No. 2001/0007668 to Sawyer et al. discloses 

15 pharmaceutically acceptable solutions containing a medicament suitable for 

filling softgel capsules comprising a polymer such as polyethylene glycol 

and an acid salt of a compound having three or more carbon atoms, such as 

sodium propionate. The salt helps to ionize the medicament without relying 

on the use of strong acids or bases. U.S. Patent No. 6,689,382 to Berthel et 

20 al. describes a pharmaceutical formulation suitable for filling softgel 

capsules comprising (a) a therapeutically effective amount of a non-steroidal 

anti-inflammatory drug (NSAID); and (b) a solvent system comprising 40% 

to 60% by weight a polyoxyethylene ether, 15% to 35% by weight of 

glycerin and 15% to 35% by weight water. In cases where the NSAID has a 

25 carboxyl or an acidic functional group, the solvent system also includes 

hydroxide ions. U.S. Patent No. 5,505,961 to Shelley et al. describes a 

method for increasing the solubility of acetaminophen alone or in 

combination with other pharmaceutically active agents to form a clear 

solution for encapsulation into a softgel capsule. The method comprises 

30 solubilizing acetaminophen in a mixture of propylene glycol, polyethylene 

glycol, water, polyvinylpyrrolidone and sodium or potassium acetate. 
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The previously described methods all involve the conversion of the free 

pharmaceutical agent to the corresponding salt. In cases where the free 

pharmaceutical agent is acidic, the resulting anion can react with the polyethylene 

glycol in the fill to produce polyethylene glycol esters, thus reducing the amount of 

5 available pharmaceutical agent. 

There is a need for a solvent system containing a medicament, which can be 

encapsulated in a softgel capsule, wherein the formation of PEG esters is minimized. 

Therefore it is an object of the invention to provide a stable solvent system for 

pharmaceutical agents, which is suitable for encapsulation in a softgel capsule, 

10 wherein the formation of PEG esters is minimized. 

BRIEF SUMMARY OF THE INVENTION 

The present invention provides a softgel capsule according to Claim 1 and a 

use according to Claim 13. Liquid and semi-solid pharmaceutical compositions, which 

15 can be administered in liquid form or can be used for preparing capsules, are 

described herein. The acid present in the compositions of the invention causes partial 

de-ionization (neutralization) of naproxen sodium resulting in enhanced bioavailability 

as well as decreased amounts of polyethylene glycol (PEG) esters. Thus, hereinafter 

the acid maybe referred to as the deionizing agent. 

20 

25 

DETAILED DESCRIPTION OF THE INVENTION 

I. Composition 

A. Fill Materials 

1. Drugs to be Formulated 

In the present invention the fill material comprises naproxen sodium. Other 

formulations described herein may contain any therapeutic, diagnostic, prophylactic or 

nutraceutical agent. Exemplary agents include, but are not limited to, analeptic agents; 

analgesic agents; anesthetic agents; antiasthmatic agents; antiarthritic agents; 

anticancer agents; anticholinergic agents; anticonvulsant agents; antidepressant 

30 agents; antidiabetic agents; antidiarrheal agents; antiemetic agents; antihelminthic 

agents; antihistamines; antihyperlipidemic agents; antihypertensive agents; anti-

infective agents; anti-inflammatory 

35 
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agents; antimigraine agents; antineoplastic agents;· anti parkinson drugs; antipruritic 

agents; antipsychotic agents; antipyretic agents: antispasmodic agents; antitubercular 

agents; antiulcer agents; antiviral agents; anxiolytic agents; appetite suppressa'nts 

(anorexic c:1gen~~); attelltion.deficit disorqer and~att~ntic:>n defic;it hyperacfivity~disorder 
drugs; cardiovascular agents including calcium chanl1el blockers, a'ntianginal agents, 

c~ntral ner\lous . syste~ ("CNS") agents, .. beta-blockers a~d. antiarrhythmic agents; 

central 'nervous system stimulants; diuretics; genetic m~terials; ho~monolytics; 
hypnotics; hypogly~emic agents;· immunosuppressive agents; muscle.· relaxants; 

~arcotlc antagonists; nicotine; nutritional agents; parC)sympatholytics; peptide drugs; 

psychostimulants; · sedatives; sialagogues, steroids;. smoking cessation ·agents; 

sy~pathomimetics; tranquiliz~rs; vasodilators; beta-agonist;. arid tocolytic agents. 

Any drug that bears an acidic or .• a basic. functiOnal· group, to~ example, an 

amine, imine, imidazoyl, guanidine, piperidinyi, pyridinyl, quaternary ammonium, or 

oth~r basic group, or a carboxylic, phosph~ric,. phenolic, sulfuric, sulfonic or other 

15 ·.acidic group, can reactwiththe de-ionizing agent. . 

·Some other drugs that bear acidic or basic functional groups and thus may be 

converted to the corresponding salt for use in, the formulations described herein 

include, but are not limited tO, Acetaminophen, Acetylsalicylic·acid, Alendronic acid, 

Alosetron, ... Amantadine, Amlopidine, · Anagrelide, Argatroban, Atomoxetine, 

20 .. Atrovastatin, Azithromycin dehydrate, Balsalazide, .· B~omocriptan, Bupropion, 

Candesartan; Garboplatin, Ceftriaxone, Clavulonic acid, Clindamycin, Cimetadine, 

Dehydrocholic (acid), Dexmethylphenidate, Diclofenac, . Dicyclomine, Diflunisal, 

Diltiazem, Donepezil, Doxorubicin, Doxepin, Epirubicin~ Etodolic acid, Ethacrynic acid, 

Fenoprofen, Fluoxetine, Flurbiprofen, Furosemide, Gemfibrozil, Hydroxyzine, 
. . 

25 Ibuprofen, Imipramine, Indomethacin, Ketoprofen, . Levothyroxine, Maprolitline, 

30 

35 

Meclizine, Methadone, Methylphenidate, Minocycline, Mitoxantone, Moxifloxacin, 

Mycophenolic 
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acid, Niflumic acid, Ofloxacin, Ondansetron, Pantoprazole, Paroxetine, Pergolide, · 

Pramipexole, Phenytoin, Pravastain, Probenecid, Rabeprazole, Risedronic acid, 

Retinoic acid, Ropinirole, Selegiline, Sulindac, Ta~sulosin,Telmisertan, Terbinafine, 

Th~~phyline, Tiludronic~ Acid, Tinzaparin, Iicarcillin, Tometin, Valproic acid, Salicylic 

5 · acid, Sevelamer, Ziprasidone, · Zoledronic acid, · Acetophenazine, . Albuterol, 

Alrnotriptan, Amitriptyline, Amphetamine, Atracurium, Beclomethascme, Benztropine, 

Biperiden, Bosentan, .· Bromodiphenhydramine, Brompheniramine carbinoxamine; 

Caffeine, Capecitabine1 Carbergoline, Cetirizine, Chlocylizine, Chlorpheniramine, 

Chlorphenoxamine, Chlorpromazine,· Citalopram, Clavunate potassium, Cipr~floxacin, 
10 Clemastine, Clomiphene, Clonidine, · Clopidogrel, Codeine, Cyclizine; 

Cyclobenzaprine, Cyproheptadine, Delavirdine, · Diethylpropion, Divalproex, 

Desipramine, Dexmethylphenidate, Dexbrompheniramine, · Dexchlopheniramine, 

Dexchlor, Dextroamphetamine, Dexedrine, Dextromethorphan, Fiflunisal, Diphemanil 

methylsulphate, Diphenhydramine, Dolasetron, Doxylamine, Enoxaparin, Ergotamine~ 

15 Ertepenem,. Eprosartan, Escitalopram, .· Esomeprazole, Fenoldopam; Fentanyl, 

Fexofenadine, Flufenamic acid, Fluvastatin, Fluphenazine, Fluticas()ne, Fosinopril, 
. . . 

Frovatriptan, Gabapentin, . Galatamine, Gatifloxacin, . Gemcitabine, Haloperidol, 

Hyalurondate, Hydrocodone, Hydroxychloroquine, Hyoscyamine, lmatinib, lmipenem, · 

lpatropin, Lisinopril, Leuprolide, Levopropoxyphene, Losartan, Meclofenamic acid; 

20 Mefanamic. .· acid, Mesalamine, Mepenzolate, Meperidine, Mephentermine, 

Mesalimine, Mesoridazine, Metaproteranol, Metformin, Methdialazine, 

Methscopolamine, Methysergide, Metoprolol;. Metronidazole, Mibefradil, Montelukast, 

Morphine, Mometasone, Naratriptan, Nelfiriavir, Nortriptylene, Noscapine, Nylindrin, 
' . ·. . . 

Omeprazole, Orphenadrine, Oseltamhtir, · Oxybutynin, Papaverine, Pentazocine, 

25 . Phendimetrazine, Phentermine, Pioglitazone,. Pilocarpine, Prochloroperazine, 
. . . 

Pyrilamine, Quetapine, Ranitidine, Rivastigmine, Rosiglitazone, Salmetrol, Sertaline, 
. .. 

Sotalol, Sumatriptan, Tazobactam, Tacroli~us, Tamoxifen, Ticlopidine, Topiramate, 

Tolterodine, 

30 
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Triptorelin, Triplennamine, Triprolidine, Tramadol, Trovofloxacin, Ursodiol, Promazine, 

Propoxyphene, Propanolol, Pseudoephedrine, Pyrilamine, Quinidine, Oxybate sodium, 

Sermorelin, Tacrolimus, Tegaseroid, Teriparatide, Tolterodine, Triptorelin pamoate, 

Scoplolamine, Venlafaxine, Zamivir, Aminocaproic acid, Aminosalicylic aCid, 

5 Hydromorphone, lsosuprine, Levorphanol, Melhalan, Nalidixic acid, and Para­

aminosalicylic acid. 

2. Deionizing Agent 

The fill material of the present invention comprises fumaric acid, maleic acid, 

tartaric acid, citric acid, malic acid, acetic acid, proprionic acid, pyruvic acid, butanoic acid 

10 or lactic acid in an amount of from 0.2 to 1.0 mole equivalents per mole of the naproxen 

sodium. These acids act as deionizing agents. 

The deionizing agent functions by causing partial deionization (neutralization) of 

the salt of the pharmaceutically active agent (in this invention naproxen sodium). As 

described herein when the active agent is the salt of a weak acid and a strong base, the 

15 deionizing agent is preferably a hydrogen ion species such as an acid as described above 

or when the active agent is the salt of a weak base and a strong acid, the deionizing agent 

is preferably a hydroxide ion species such as a metal hydroxide such as sodium hydroxide, 

potassium hydroxide, ammonium hydroxide, calcium hydroxide, aluminum hydroxide, and 

magnesium hydroxide. 

20 Additional acid or base can be added to adjust the pH of the fill composition. In a 

preferred embodiment, the pH of the fill composition is from about 2.5 to about 7.5. 

3. Excipients 

Formulations may be prepared using a pharmaceutically acceptable carrier 

composed of materials that are considered safe and effective and may be administered 

25 to an individual without causing undesirable biological side 

30 

35 
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effects or unwanted interactions. The carrier. is all components present __ in the . 

pharmaceutical formulation other than the active ingredient or ingredients. As 

gener~lly used herein ;'carrier'' includes, but is not limited.to, plasticizers, crystallization 

~ inhibi~()rs,' wetting~~gents, bulk_filling agents, solubilizers, bioavailability enhancersr 

5 solvents, pH;.;adjusting agents and combinations_ thereof. _ . . 

A mixture of polyethylene glycol and ~ater is used as a solvent for the naproxen 

sodium and the de~ionizing agent Polyethylene glycol is present in an amountfrom --
. .· . . 

about1 0% to about SO% by weight. Water is present in an a~ount from about _1% to 

. 18% by weight. The molecularweight of polyethylene glycol is between 300 and 1500._ 
. ,., ' · .. 

10 Other suita~le solvents described .herein include. surfactants and. copolymers of 

15 

polyethylene glycoL ·The ·fill material of the present invention also comprises a 

solubili:Zer selected from the group consisting of glycerin, polyvinylpyrrolidone (PVP) .. ., . . .. 

or propylene glycol (PPG) and combinations thereof. 

8. Shell Composition 

1.-Gelatin 

Gelatin is the product of the partial hydrolysis of collagen. Gelatin is classified 

as either Type A or Type B gelatin. Type A gelatin is derived from the acid hydrolysis _ 

of collagen- while Type B g~latin is derived from alkaline hydrolysis of collagen. 

20 Traditionally; bovine bones and skins have been llsed as raw materials for 

-· manufacturing Type A and Type B gelatin-_ while porcine skins have been used 
. .. . .. 

extensively for manufacturing Type A gelatin. lri general acid-processed gelatins form 

stronger gels than lime~ processed gelatins-of the same average molecular weight.- --

25 2. Other Shell Additives 

30 

35 

Other suitable shell additives ·_include plasticizers, opaCifiers, colorants, 

humectants, preservatives, flavorings, and buffering salts and acids. 

Plasticizers are chemical agents added to gelatin to make the material softer 

and more -flexible. Suitable plasticizers include glycerin, sorbitol 
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solutions which are mixtures of sorbitol and sorbitan, and other polyhydric 

alcohols such as propylene glycol and maltitol or combinations thereof. 

Opacifiers are used to opacify the capsule shell when the 

encapsulated active agents are light sensitive. Suitable opacifiers include 

5 titanium dioxide, zinc oxide, calcium carbonate and combinations thereof. 

Colorants can be used to for marketing and product 

identification/differentiation purposes. Suitable colorants include synthetic 

and natural dyes and combinations thereof. 

Humectants can be used to suppress the water activity of the softgel. 

10 Suitable humectants include glycerin and sorbitol, which are often 

components of the plasticizer composition. Due to the low water activity of 

dried, properly stored softgels, the greatest risk from microorganisms comes 

from molds and yeasts. For this reason, preservatives can be incorporated 

into the capsule shell. Suitable preservatives include alkyl esters of p-

15 hydroxy benzoic acid such as methyl, ethyl, propyl, butyl and heptyl 

(collectively known as "parabens") or combinations thereof. 

Flavorings can be used to mask unpleasant odors and tastes of fill 

formulations. Suitable flavorings include synthetic and natural flavorings. 

The use of flavorings can be problematic due to the presence of aldehydes 

20 which can cross-link gelatin. As a result, buffering salts and acids can be 

used in conjunction with flavorings that contain aldehydes in order to inhibit 

cross-linking ofthe gelatin. 

25 

II. Method of Making 

A. Fill Material 

The fill material is prepared by mixing the agent (such as a salt of the 

drug), the deionizing agent, water, and polyethylene glycol at a temperature 

of 50°C to 70°C. The resulting solution is encapsulated using the appropriate 

gel mass. The pharmaceutical agent is present in an amount from about 10% 

to about 50% by weight. The deionizing agent is present in an amount from 

30 about 0.2 to 1.0 mole per mole of the pharmaceutical agent. Water is present 

in an amount from about 1% to about 20% by weight and polyethylene 

glycol is present in amount from about 10% to about 80% by weight. 
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Optionally, propylene glycol and/or polyvinylpyrrolidone are present in an 

amount from about 1% to about 10%. 

B. GelMass 

The main ingredients of the softgel capsule shell are gelatin, 

5 plasticizer, and purified water. Typical gel formulations contain (w/w) 40-

50% gelatin, 20-30% plasticizer, and 30-40% purified water. Most of the 

water is subsequently lost during capsule drying. The ingredients are 

combined to form a molten gelatin mass using either a cold melt or a hot 

melt process. The prepared gel masses are transferred to preheated, 

10 temperature-controlled, jacketed holding tanks where the gel mass is aged at 

50-60°C until used for encapsulation. 

1. Cold Melt Process 

The cold melt process involves mixing gelatin with plasticizer and 

chilled water and then transferring the mixture to a jacket-heated tank. 

15 Typically, gelatin is added to the plasticizer at ambient temperature (18-

220C). The mixture is cooked (57-95°C) under vacuum for 15-30 minutes to 

a homogeneous, deaerated gel mass. Additional shell additives can be added 

to the gel mass at any point during the gel manufacturing process or they 

may be incorporated into the finished gel mass using a high torque mixer. 

20 2. Hot Melt Process 

The hot melt process involves adding, under mild agitation, the 

gelatin to a preheated ( 60-80°C) mixture of plasticizer and water and stirring 

the blend until complete melting is achieved. While the hot melt process is 

faster than the cold melt process, it is less accurately controlled and more 

25 susceptible to foaming and dusting. 

C. Softgel Capsule 

Softgel capsules are typically produced using a rotary die 

encapsulation process. The gel mass is fed either by gravity or through 

positive displacement pumping to two heated ( 48-65°C) metering devices. 

3 0 The metering devices control the flow of gel into cooled ( 1 0-18°C), rotating 

casting drums. Ribbons are formed as the cast gel masses set on contact with 

the surface ofthe drums. 
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The ribbons are fed through a series of guide rolls and between 

injection wedges and the capsule-forming dies. A food-grade lubricant oil is 

applied onto the ribbons to reduce their tackiness and facilitate their transfer. 

Suitable lubricants include mineral oil, medium chain triglycerides, and 

5 soybean oil. Fill formulations are fed into the encapsulation machine by 

gravity. In the preferred embodiment, the softgels contain printing on the 

surface, optionally identifying the encapsulated agent and/or dosage. 

III. Method ofUse 

The softgels may be used to encapsulate a wide range of 

1 0 pharmaceutically active agents, nutritional agents and personal care products. 

Softgel capsules may be administered orally to a patient to deliver a 

pharmaceutically active agent. 

Examples 

In the following examples, the fill material can be prepared by 

15 mixing the salt of one or more pharmaceutically active agents, the deionizing 

agent, water and polyethylene glycol at a temperature of 50°C to 70°C. The 

resulting solution can be encapsulated in a softgel capsule using the 

appropriate gel mass. 

20 Example 1. Naproxen Sodium with Acetic Acid as the Deionizing 

Agent 

Fill Material: 

Ingredients % {by weight} 

Naproxen Sodium 25.50 

Acetic Acid 3.00 

PVP 1.85 

PEG400 62.30 

Water 7.40 

10 
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Example 2 ... Naproxen _·Sodium with Citric Aciq . as the . Deionizing Agent 

Fill Material: 

... : ... Jng&:edienf:! :- · ... ~- '-% fbv weight}. · ~--·· 
-~ 

Naproxen Sodium 25.50 
I 

Citric Acid-.- 4.75 
····--·· 

·PVP 1.85 I 

.· 

PEG400 60.50 I 

Water 7.40 
: .. 

Reference Example 3. Naproxen Sodium with Hydrochloric Acid as the· Deionizing 

Agent 

Fill Material: 
... --- --·-·----· ---

lnl!:edlents · .. ·A. aaweight} 
. 

Naproxen Sodium 25.50 

H)tdrochloric·Acid 4.72 

PVP 
... ·c: -··· 

1.85 
·. _.-. 

PE0400 63.52 
... --··· ··-- .... 

Water 7.40 
-----

Example 4. Naproxen Sodium with Acetic Acid as the_- Deionizing _Agent _ 

Fill Material: 
:.· .. -·-· -·- -

Ingredients % lbv weight}. 

Naproxen Sodium 25.50. 

Acetic Acid 3.00 
'. · .. · 

PVP 1.85 

PEG400 31.15 
.. 

Water 7.40 

···PBG600 31.15. 
! 

11 
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Example 5. Naproxen Sodium with Citric Acid as the Deionizing Agent 

Fill Material: 

. lil.gredieny ~ -~--- .. "~ . ~ ~ .. %~(bvweight)~ - ~· 
- -----

Naproxen Sodiu,m 25.50 

Citric Acid .. 4075 

PVP 1.85 

PEG400 30.25 

W~ter .7.40 

PE0600 30.25 
" 

Reference Example 6. Naproxem Sodium with Hydrochloric Acid as the Deionizing 

Agent 

' . 

· Fill Material: 

Ingredients o/., {b:t: weight}· 

. Naproxen Sodium 25.50 

Hydrochloric Acid .. 4072· 
~~ ----

·PVP· ··1.85 

PEG400 30.25 

Water 7.40 

PEG600 30.25 

Example 7. Naproxen Sodium with .. Lactic Acid as the Deionizing Agent 

Fill Material: · 

Ingredients. %~ (bi weight) 

Napro-x;en Sodium 
' 

27.50 

Lactic Acid 5.27 

Propylene Glycol·· 2.00 

PEG400 64.64 

Water 0.60 
. .. ~ ------------·- ~· ~ 

12 
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Example 8. Naproxen Sodium with Lactic Acid as the Deionizing 

Agent 

Fill Material: 

Ingredients % (by weight) 

Naproxen Sodium 25.00 

Lactic Acid 0.24-0.35 M 

Propylene glycol 2.00 

PEG600. q.s. 

5 Example 9. Naproxen Sodium with Lactic Acid as the Deionizing 

Agent 

Fill Material: 

Ingredients % (by weight) 

Naproxen Sodium 25.00 

Lactic Acid 5.00 

Propylene glycol 2.00 

PEG600 61.2 

PEG 1000 6.80 

Example 10. Naproxen Sodium with Lactic Acid as the Deionizing 

10 Agent 

Fill Material: 

Ingredients % (by weight) 

Naproxen Sodium 25.00 

Lactic acid 5.00 

Propylene glycol 2.00 

PEG600 51.00 

PEG 1000 17.00 

13 
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Example 11. Naproxen Sodium with Lactic Acid as the Deionizing Agent 

Fill Material: 

Ingredients % (by weight} 

Naproxen Sodium 25.00 

Lactic Acid 5.00 

Propylene glycol 2.00 

PEG600 34.00 

PEG 1000 34.00 

Example 12. Naproxen Sodium with Lactic Acid as the Deionizing Agent 

Fill Material: 

Ine;redients ~ .. C!rl ;weight) 

Naproxen Sodimu 25.00 

Lactic acid 5.00 

Propylene glycol 2.00 

PEG600 17.00 

PEG 1000 51.00 

It is understood that the disclosed invention is not limited to the particular methodology, 

protocols, and reagents described as these may vary. It is also to be understood that 

the terminology used herein is for the purpose of describing particular embodiments 

15 only, and is not intended to limit the scope of the present invention which will be limited 

only by the appended claims. 

Unless defined otherwise, all technical and scientific terms used herein have 

the same meanings as commonly understood by one of skill in the art to which the 

20 disclosed invention belongs. Although any methods and materials similar or equivalent 

to those described herein can be used in the practice or testing of the present 

invention, the preferred methods, devices, and materials are as described. 

14 
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CLAIMS 

1. A softgel capsule comprising a fill material wherein the fill material comprises 

(a) naproxen sodium; 

(b) fumaric acid, maleic acid, tartaric acid, citric acid, malic acid, acetic acid, 

proprionic acid, pyruvic acid, butanoic acid or lactic acid in an amount of from 0.2 to 1.0 mole 

equivalents per mole of the naproxen sodium; 

(c) polyethylene glycol; 

(d) water; and 

(e) a solubilizer selected from the group consisting of glycerin, polyvinylpyrrolidone, 

propylene glycol and combinations thereof. 

2. The capsule of claim 1 wherein (b) is citric acid or lactic acid. 

3. The capsule of claim 2 wherein (b) is lactic acid. 

4. The capsule of any one of the preceding claims wherein polyethylene glycol is present 

in an amount from 1 0% to 80% by weight. 

5. The capsule of any one of the preceding claims wherein the polyethylene glycol is one 

or more polyethylene glycols with a molecular weight between 300 and 1500. 

6. The capsule of any one of the preceding claims wherein water is present in an amount 

from 1% to 18% by weight. 

7. The capsule of any one of the preceding claims further comprising one or more 

excipients selected from the group consisting of plasticizers, crystallization inhibitors, wetting 

agents, bulk filling agents, solubilizers, bioavailability enhancers, solvents, dyes, preservatives, 

surfactants, and combinations thereof. 

8. The capsule of any one of the preceding claims wherein the solubilizer is present in 

amount from 1% to 1 0% by weight. 

9. The capsule of any one of the preceding claims wherein the fill material is liquid. 

1 0. A capsule of any of the preceding claims for use as a medicament. 
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·. . : .. . 
11 .. A method of making the capsule of claim 1 comprising 

(a) mixing components (a), (b), (c), (d)anc:i (~) as defined in claim 1; and 

(b) encapsulating the mixture in a softgel capsule. 

12. The method of claim 11, wherein step (a) is conducted at a temperature of from sooc 
to 70°C~ 

13. The use of· 

(a) 

(b) 

naproxen sodium; .. . . . . . 
. . 

fumaric acid, maleic acid, tartaric acid; citric ·acid, malic acid, acetic acid, 
. . : . .· .· -

proprionic acid, pyruvic acid,· butanoic acid or lactic acid in. an amount of from 0.2 to 1.0 mole 

equivalents per mole of the naproxen sodium; 

(c) polyethylene glycol; 

(d) water; and 

(e) a solubilizer selected from the group consisting of glycerin, polyvinylpyrrolidone, · 

propylene glycol and combinations thereof, 

in the manufacture of a medicament in the form of a capsule for administration of the naproxen 

sodium to a patient in need thereof. 
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