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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 conside'ration 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 jui'isdictions,
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 fiied 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 appliéations, 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.
N

45055206_1.D0C 1 BAN 102
095161/00005.
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Titlé: “SOLVENT SYSTEM FOR ENHANCING THE SOLUBILITY OF PHARMACEUTICAL AGENTS”
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 day of March , 2005.

,\5@%&,/«

NachlaRPan Chidambaram
) e —

. jﬁl of A[zmz ( EZKZ”(AZQA )

County of Cn}I / &))"d

Then personally appeared the above named Nachiappan Chidambaram and

acknowledged the foregoing instrument to be his/her free act and deed, before me this
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WITNESS my hand and seal this_ o/ dayof ___ /Vlared, , 2005.
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Agqgeel A, Fatmi

Stz of Mot Gorotiin

County of _ AN de /,A b )

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

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 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 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 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 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
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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
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
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
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
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
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 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, 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 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
weakly acidic, basic or amphoteric active agents as well as decreased
amounts of polyethylene glycol (PEG) esters.

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
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
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
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
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.

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,
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,
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
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, 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 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, Imatinib, Imipenem, Ipatropin,
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, 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,
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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, Hydromorphone,
Isosuprine, Levorphanol, Melhalan, Nalidixic acid, and Para-aminosalicylic
acid.

2. 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 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-, 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, aluminum hydroxide, and magnesium hydroxide.

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, 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
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, polyvinyl pyrrolidone (PVP) or
propylene glycol (PPG) can be added to enhance the solubility of the drug
agent.

B. Shell Composition

i. 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 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-
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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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, 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.
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 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 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.

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

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
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.
The metering devices control the flow of gel into cooled (10-18°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

PEG 400 62.30

Water 7.40

10

Petitioner - Catalent Pharma Solutions
Ex. 1007a, Pg. 15 of 801



BAN 102

b 0 T e O

10

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

PEG 400 60.50

Water 7.40

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
PEG 400 63.52
Water 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

PEG 400 31.15

Water 7.40

PEG 600 31.15

11
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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

PEG 400 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
PEG 400 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

PEG 400 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 0.24-035M
Propylene glycol 2.00
PEG 600. q.s.

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

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 % (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

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
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.

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,

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.

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

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

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 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 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 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 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
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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.

5 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 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, 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 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
weakly acidic, basic or amphoteric active agents as well as decreased
amounts of polyethylene glycol (PEG) esters.

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
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
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
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
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.

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,
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,
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,
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
(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
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-, 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, aluminum hydroxide, and magnesium hydroxide.

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, polyvinyl pyrrolidone (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.
2. Other Shell Additives

Other suitable shell additives include plasticizers, opacifiers,
colorants, humectants, preservatives, flavorings, and buffering salts and
acids.

30 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 presehce 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.
II. Method of Making
A. Fill Material
25 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 polyvinyl pyrrolidone 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 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-
22°C). 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 (10-18°C), rotating
casting drums. Ribbons are formed as the cast gel masses set on contact with

the surface of the drums.

Petitioner - Catalent Pharma Solutions
Ex. 1007a, Pg. 34 of 801



WO 2006/096580 PCT/US2006/007788

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  Examplel. 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

PEG 400 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

PEG 400 60.50

Water 7.40

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

PEG 400 63.52

Water 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

PEG 400 31.15

Water 7.40

PEG 600 31.15

11
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ExampleS. Naproxen Sodium with Citric Acid as the Deionizing

Agent
Fill Material:

Ingredients % (by weight)

Naproxen Sodium 25.50

Citric Acid 4075

PVP 1.85

PEG 400 30.25

Water 7.40

PEG 600 30.25

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
PEG 400 30.25
Water 7.40
PEG 600 30.25

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

PEG 400 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 0.24-0.35M
Propylene glycol 2.00
PEG 600. g.s.

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

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 % (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

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
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.

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,

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) asalt 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
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 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

Petitioner - Catalent Pharma Solutions
Ex. 1007a, Pg. 42 of 801



WO 2006/096580 PCT/US2006/007788

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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SOLVENT SYSTEM FOR ENHANCING THE SOLUBILITY OF
PHARMACEUTICAL AGENTS |
FIELD OF THE INVENTION
This invention is in the field of fill materialsencapsulated in soft gelatin
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
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
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
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 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

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

45054234 l BAN 102
095161/5

Petitioner - Catalent Pharma Solutions
Ex. 1007a, Pg. 53 of 801



10

15

20

25

30

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 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 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 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 Berthel ef 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 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 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 available pharmaceutical agent.

There exists 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, 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
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 weakly acidic, basic or
amphoteric active agents as well as decreased amounts of polyethylene glycol
(PEQG) esters.

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

agents; antidiarrheal agents; antiemetic agents; antihelminthic agents;
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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
agents; anxiolytic agents; appetite suppressants (anorexic agents); attention
deficit disorder and attention deficit hyperactivity disorder drﬁgs; 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 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 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.

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, 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, Gemfibrozil, Hydroxyzine, Ibuprofen, Imipramine,
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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,
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,
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,
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
acid, Fluvastatin, Fluphenazine, Fluticasone, 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,
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,

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,
Quinidine, Oxybate sodium, Sermorelin, Tacrolimus, Tegaseroid, Teriparatide,
Tolterodine, Triptorelin pamoate, Scoplolarhine, Venlafaxine, Zamivir,
Aminocaproic acid, Aminosalicylic acid, Hydromorphone, Isosuprine,
Levorphanol, Melhalan, Nalidixic acid, and Para-aminosalicylic acid.

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
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-,
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,
aluminum hydroxide, and magnesium hydroxide.

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
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
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.
Poiyethylene 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 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.

b. Shell Composition

i. 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 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-processed gelatins of the same

average molecular weight.
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ii. 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
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,
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 Athe softgel.
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
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
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.
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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
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
present in amount from about 10% to about 80% by weight. Optionally,
propylene glycol and/or polyvinyl pyrrolidone 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,
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

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).
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.
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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
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
pumping to two heated (48-65°C) metering devices. The metering devices
control the flow of gel into cooled (10-18°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
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.

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

pharmaceutically active agent.
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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.

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
PEG 400 62.30
Water 7.40
10
Example2. 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
PEG 400 60.50
Water 7.40
15
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Example3. 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
PEG 400 63.52
Water 7.40
5 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
PEG 400 31.15
Water 7.40
PEG 600 31.15

10

15
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- Example S. Naproxen Sodium with Citric Acid as the Deionizing

Agent
Fill Material:
Ingredients % (by weight)
Naproxen Sodium 25.50
Citric Acid 4075
PVP 1.85
PEG 400 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
PEG 400 30.25
Water 7.40
PEG 600 30.25

10

15
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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

PEG 400 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 0.24-0.35M
Propylene- glycol 2.00
PEG 600. q.s.

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
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Example 10. 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 51.00

PEG 1000 17.00

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

PEG 600 34.00

PEG 1000 34.00

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
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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
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, and materials
are as described. Publications cited herein and the materials for which they are
cited are specifically incorporated by reference. Nothjng herein is to be
construed as an admission that the invention is not entitled to antedate such
disclosure by virtue of prior invention.

_ 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.
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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 10% by weight.
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10. A method of making the composition of claim 1 comprising

(a) mixing the salt of one or more pharmaceutically abtive agents, and the
deionizing agent at an appropriate temperature; and

(b) encapsulating the mixture in a softgel capsule.

11. The method of claim 10 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.
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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
2.5-17.5. 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.
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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, N

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 ¢laim 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 ¢laim 5 wherein polyethylene glycol is one or
more polyethylene glycols with a molecular weight between 300 and 1300.

8. The composition of ¢laim 1 further comprising water.

9. The composition of claim § wherein water is present in an amount
from about 1% to about 18% by weight.

10. The composition of ¢laim 1 further comprising one or more
excipients. *

11. The composition of claim 7 wherein the excipients are selecied
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 ¢laim 11 wherein the solubilizer is selected
from the group consisting of glycerin, polyvinylpyrrolidone, propylene
glyeol 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 ¢laims 1-13
comprising

(2) mixing the salt of one or more pharmaceutically active agents, and
the deionizing agent at an appropriate temperature; and )

(b) encapsulating the mixfure 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 50°C to about 70°C. x

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 sofigel capsule comprising a fill material wherein the fill
material comprises .

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

(b) a deionmizing 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 pr;Sent
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 fuxther 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 o
mote polyethylene glycols with a molecular weight between 300 and 1500,

26. The capsule of claim 19 further comprising water. A

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 ﬁlasticizers, 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 glycgl and
combinations thereof,

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

amount from about 1% to about 10% by weight.
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.
C CHAPTER 11
FEE CALCULATION SHEET
Annex to the Demand
For Imemational Preliminary Examining Awmhgrity use only
Inlernational T
application No.  PCT/US2006/007788
Applicant’s or agent’s
filpc roforence BAN 102 | Date stamp of the IPEA
Applicant
BANNER PHARMACAPS, INC,, et al.
CALCULATION OF PRESCRIEED FELS Y
1. Preliminary examination foe e | 1,595.00 EUR I P |
2. Handling fee (dpplicants from ceriain Siates are
entitled to a reduction of 75% of the handling fee.
Wherz‘edrhﬂ applicant ii {or alf dapp}}cané‘} ;rej iﬂ
entitled, the cmount to be emtered ot H is 23% of the
RGN 20,) e oA 129.00 EUR [H | .
3. Total of prescribed fees
Add the amounts ¢ntered at P and H
and enter total in the TOTAL boX ..menirmerieeceas 1,724.00 EUR
TOTAL
MODE OF PAYMENT
(Not all modes of payment may be availuable arall IPEAs) .
El authevization to charge deposit D cash
aceounit with the IPEA (see below)
D cheque L__l revenue stamps
E] postal money order D coupons
bank draft other (speeifyy):
D - Chec{ﬁ) fé?l,ow via DHL
Warldwida Express .
AUTHORIZATION TO CHARGE (OR CREDIT) DEPOSIT ACCOUNT
(This mode of payment may not be available at ell IPEAs)
IPEA/ EP
[ Autherization to charge the tatal fees indicated above, Deposit Account Mo,
[ (This check-box may be marked only if the conditions for Dme; 08 January 2007
deposit accpunts af the IFEA so parmiy) Authorizationto .
charge any deficiency or credit any overpayment in the Name: Michael J: TEI’E_!DEII'IE
total fees indicated above. ; 3
Signature:

Form PCT/IPEA/401 (Annex) (April 2006)
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PCT CHAPTER II
FEE CALCULATION SHEET
Annex to the Demand
For Imemational Preliminary Examining Awthgrity use only e
Intemational
application No. PCT/US2006/007788
licant® ;
gﬁp ré%:?etnu” agent sB AN 102 _ Date stamp of the IPEA
Applicant

BANNER PHARMACAPS, INC,, et al.

CALCULATION OF PRESCRIBED FELS

1. Prelimingry examination oo . imeceeccercrcecnnisis I 1,695.00 EUR m

2. Hondling fee (dpplicanss from certain States are
entitled 10 a reduction of 75% of the handling fee.
Where the applicant i¢ (or all applicants are) so

m:'.g%ij?ffm 10 be entered at H is 25% of the L 129.00 EUR I'H_l

3. Total of prescribed fees
Add the amounts cntered at P and H
and enter total in the TOTAL BOX ..ov.vvuvveeressees e 1,724.00 EUR
TOTAL
MODE OF PAYMENT

{Not all modes of payment may be available at alf IPEAs)

D suthorization to charge deposit D cash
L

account with the IPEA (sec below)

D cheque

revente stamps
D postal money order D COUPONS -
bank draft other (specify):
. X ShealTs how via DHL

Worldwide Express

AUTHORIZATION TO CHARGE (OR CREDIT) DEPOSIT ACCOUNT
(This mode qf payment may not be available at all IPEAs)

IPEA/ EP
(] Authorization to charge the total fees indicated above, Deposit Account No.:
[ (This check-boxmay be marked only if the conditions for pxe: 08 January 2007
depositaccounts of the IPEA sopermif) Authorizationto .
charge any deficiency or ceeditany overpayment in the Name: _Michael J. Terapane_

total fees indicated above. M f \
Signature: w

Form PCY/TPEA/401 (Anncx) (April 2006) See Notes to the fee calculation shaer
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The demand must be filed divectly with the competent International Preliminary Expmining duthority or, if two ar more Authovities ave competent,
with the orie chosen by the applicant. The full name or two-letter code of that Authority may be indicated by the applicant on the line below:

IFEA/ EP
PCT CHAPTER II
DEMAND
under Article 31 of the Patent Cooperation Treaty:
The underzigned requests that the international application specified below be the subject of
international preliminary examination according to the Patent Cooperation Treaty.
For International Preliminary Examining Authority use anly
-EP 08-01-2007
Idenrification of IPEA Date of receipt of DEMAND
Applicant’s or agent’s filc reference

Box No,I  IDENTIFICATION OF THE INTERNATIONAL AFPPLICATION

BAN 102

International application No.

PCT/US2006/007788

International filing date (daw/month/vear)
06 March 2006
(06.03.06)

(Earliest} Priority datc (day/month/vear)
08 March 2005
(08.03.05)

Title of invention

SOLVENT SYSTEM FOR ENHANCING THE SOLUBILITY OF PHARMACEUTICAL AGENTS

Box No.II APPLICANT(S)

BANNER PHARMACAPS, INC.
4125 Premier Drive

High Point, North Carolina 27265
United Siates of America

Name and address; (Family nome followed by given e for a legal ent ! afficial designadi
e e e oy | il desigaton

Telephone No.
(336) 812-3442

Facsitnile N

(336) 81 2-7054

Teleprinter No.

Applicant’ sregistration No. with the Qffice

State (that is, country) of nationality:
us

State (that is, country) of residence:
us

CHIDAMBARAM, Nachiappan

4001 River Pointe Place, Apartiment 3D
High Point, North Carolina 27265
United States of America

Name and address: (Fambly name follmwed by given neene; for a legal eniity, fill offictal designation. The addess naust inchide postal code and nane of couniry,)

State (that is, courtry) of nationality:

IN

Stata (that is, country) of residence:

US

FATMI, Ageel A.

3808 Camden Falls Court
Greensboro, North Carolina 27410
United States of America

Name and address: (Family name followed by given rame; for a lagel entity, fill afficial designadon. The address must inchude posial cods and rame of comtry )

State (that i5, country) of nationality:

us

State (that 75, counrry) of residence:
us

I:l Futther applicants are indicated on 4 contitation sheet.

Form PCT/IPEA/401 (first sheet) (April 2006)
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International application Ne.

2
SheetNo. . 4 PCT/US2006/007788
Box No, IIT AGENT OR COMMON REPRESENTATIVE; OF ADDRESS FOR CORRESPONDENCE

The following person is IZ] agent D COMmMON representative
and El has been appointed earlier and reprasents the applicant(s) also for intemational preliminary examination
D is hereby appointed and any carlier appointment of (an) agent(s)/common representative is hereby revoked

[ ] ishereby appointed, specifically for the procedure befure the International Preliminary Examining Authority, in addition to
the agent(s)/common representative appointed eaglier

Name and address: gfamiclf name followed Sy given name; for a fegal entity, full official designation. | Tolophone No,
]

he cddress must include postal cods and name of country) (404) 879-2156
PABST, Patrea L., MONHEIT, Rivka D., and TERAPANE, Facsimile No.
Michael J., all of (404) 879-2160
Pabst Patent Group LLP ‘Peleprinter No.

400 Colony Square, Suite 1200
1201 Peachtree Street Apent’srepisiration No. with the Office
Atlanta. Georaia 30361 31,284, 48,731, 57,633

D Address for correspondence: Mark this check-box where no agent or common representative is/has been appointed and the
space above 18 used instead 1o indicate a special address to which correspondence should be sent,

Box No. IV BASIS FOR INTERNATIONAL PRELIMINARY EXAMINATION

Statement concerning amendments: #

1. The applicant wishes the intemational preliminary examination to start on the basis of:
|___l The international application as originally filed
the description ag originally filed

as amended under Article 34

the claims as originally filed
as amended under Article 19 (topether with any accompanying statement)

as amended under Article 34

O RO O

the drawings as originally filed

D as amended under Article 34

D The applicant wishes any amendment to the claims under Article 19 to be considered as reversed.

. I:l Whers the IPEA wishes to starl the international preliminary examination at the same time as the international search in
accordance with Rule 69.1(b), the applicant requests the IPEA to postpene the start of the international preliminary
examination until the expiration of the applicable time limit under Bule 69.1(d).

4. I:‘ The applicant cxpressly wishes the international preliminary examination to start earlier than at the expiration of the
applicable time limit under Rale 34bis.1(2).

e

Where no check-box is marked, international preliminary examination will start on the basis of the intermational application
a5 oripinally filed or, where a copy of amendments to the claims under Article 19 and/or amendments of the international application
under Article 34 arc received by the International Preliminary Examining Awthority before it has begun to draw up a written opinion
or the international preliminary examination report, a8 g0 amended.

Language for the purposes of international preliminary examination: .. .EthSh

|Z| which is the language in which the international application was filed

|:| which is the language of a translation {urnished for the purposes of international search

l:l which is the language of publication of the International application

D which is the language of the translation (to be) furnished for the purposes of international preliminary examination

Box No.V ELECTION OF STATES

The filing of this demand constitutes the elcction of all Contracting States which are designated and arc bound by Chapter II of the
BCT.

Form PCT/IPEA/401 (second sheet) (April 2006) See Notes to the demand form
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International application No,
Sheet No. . .3
PCT/US2006/007788
Box No. VI CHECK LIST
The demand is accompanizd by the following elements, in the language refemmed to in For International Prcliminary
Box No. IV, for the purposes of international preliminary examination: Examining Authority use only
received not received
1. tanslation of international application : shests |:| ]
2. amendments under Article 34 : 3 sheets D O
3. copy (or, where required, translation) of
amendments under Article 19 : sheets l:l I:l
4, copy {or, whers required, translation) of
statement under Article 19 : sheets ] ]
3. lerter : 4 shects D 1
6. other (specify) : cheetz EI D

The demand is also accompanied by the item(s) marked below:

1.[s¢q fee calculation sheet 5.[] statement explaining lack of signature
2.[] original separate power of attorney 6.[] sequence listing in electronic form
3. D original general power of attormey 7. D tables in electronic form rclated to 4

scquence listing
4.[] copy of general power of attomey;

reference number, 1f any: & EI ather (spacify):

Box Neo. VII SIGNATURE OF AFFLICANT, AGENT OR COMMON REFRESENTATIVE
Next to each signature, indicare the rome of the person sigrning and the copacity inwhich the person signs (if such capacily is not obvious from reading the demand),

W

For Intarnatipnal Preliminary Examining Authority use only

Michael J. Terapane
(Agent for Applicants)

1. Date of actual receipt of DEMAND: 08-01-2007

T

. Adjusted date of roceipt of demand due
to CORRECTIONS under Rule 60.1(b):

3. I"_—l The date of reccipt of the demand is AFTER the 6. D The date of reccipt of the demand is AFTER the
epiration of 19 months from the priority date and expiration ofthe time limitunder Rulc 54bis.1(g) and
item 4 or 5, below, does not apply. ftem 7 or 8, below, does not apply.

[:I The applicant has been informed accordingly. 7. D The date of receipt of the demand is WITHIN the time
limit under Rule 545is.1(a) as extended by virtue of

4. |:| The date of receipt of the demand 1s WITHIN the titne Rule $0.5.

Limit‘nfw ?Ignfhssfg%m the prioriy date as extendod g I:l Although the date of receipt of the demand 15 allet the
v virme of Rule 80.5. . pugh the date of receipt of the demand i

5. [] Althoughthe date of receipt of the demand is after the expiration of the time limit under Rule 544is.1(a), the

expiration of 19 months from the priority date, the delay in arrival is EXCUSED pursuant to Rule 82,

delay in arrival is EXCUSED pursuant to Ruls 82,

For International Bureau use only

Demand received from IPEA on:

Form PCT/IPEA/401 (Jast sheet) (April 2006} See Notes to the demand form
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IN THE INTERNATIONAL PRELIMINARY EXAMINING
AUTHORITY/EP

Applicant: Banner Pharmacaps, Ine,

International
Application No: PCT/UIS2006/007788

International
Filing Date: 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 Opiniog
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 etrors and to
delete extraneous spaces. Claim 1 was amended to delete the space between
element () and (b). Claims 3 and 21 were amended to delete the spacf:
between “an” and “amount”, Claims 6 and 24 were amended to include a
period at the end of the ¢laim. 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 dver
U.8. Patent No. 5,360,615 to Yu et al. (D1); WO 95/31979 to R.P. Scherer
(D2); U.S. Patent Application Publication No. 2001/007668 to Sawyer e al.
(D3); and U.S. Patent No. 5,484,606 to Dhabhar et ai. (D4). Applicants
respectfully traverse these rejections.

45072866 BAN 102 PCT
095161/19
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D1

D1 describes a solvent system for solubilizing an agidic, basic, or
amphoteric pharmaceutical agent (abstract). The solvent system contaiys
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
iomizing agent is a hydroxide ion species. D1 does not disclose a
pharmaceutical composition containing the salt of one or more )
pharmaceutically active agents and a deionizing agent. The agents described
in D1 are the free acid or free base, not salts, Moreover, the agents described
in D1 are combined with an agent, which ionizes the active agent. In
conirast, 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, D1 discloses the
use of an ionizing agent which functions by causing the partial ionization of
the free pharmaceutical agent. In Example VIII, D1 suggests that the |
hydrochloric acid reacts with the secondary amine in diclofenac to form an
ammonivum ion. HCl in this context is an ionizing agent, not a deionizing
agent,

D1 is concerned with ionizing the pharmaceutically active agent in
order to prepare highly concentrated solutions. In conirast, the problem to be
solved in the present application is reducing the formation of active ag;nb
polyethylene glycol esters. One of ordinary skill in the art would not be
motivated to modify D1 to arrive at the claimed compositions. Accordingly,
¢laim 1-31 are novel and inventive over D1.

n2

D2 describes methods and compositions for preparing liquid mixfures
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 lonizing agent, D2 does not disclose or suggest a

45072866 BAN 102 PCT
095151/19
2
Received at the EPO on Jan 08, 2007 20:31:02. Page 3 of 12 Petitioner - Catalent Pharma Solutions

Ex. 1007a, Pg. 83 of 801



JAN. 82007 2:24pM PABST PATENT GROUP NC. 9466 P, ¢4

composition containing a salt of a pharmaceutically 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 pharmaceutically acceptable sclutions 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 sodium 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
pharmaceutically active agent and a deionizing agent. Example 17 describes
a formulation containing naproxen sodium and potassium hydroxide,
However, this formulation does not describe a deionizing agent. In order to
deionize sodium 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 arxive at the claimed compositions.
Accordingly, claims 1-31 are novel and inventive over D3.

D4

D4 describes a process for reducing precipitation of insoluble
phammaceutically 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 phammaceutically active
agent and a deionizing agent. The examples deseribe formulations
containing acetaminophen combined with other active agents such as
pseudoephedrine HC, 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 formulations described in D4 do not contain a strong bas\e such

as sodium hydroxide.

45072866 BAN 102 PCT
093181/1%
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LY

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 jnventive over D4.

Respectfully submitted,
LY

Michael J. Terapane, Ph.D.
Reg. No. 57,633

Date: Japuary 8, 2007 .

Pabst Patent Group LLP

400 Colony Square, Suite 1200
1201 Peachtree Sireet

Atlanta, GA 30309

(404) 879-2151

(404) 879-2160 (Fax)
LY
LY
LY
Y
435072866 BAN 102 PCT
095161/19
4
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IN THE INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY
FOR THE PATENT COOPERATION TREATY

Applicants: BANNER PHARMACAPS, INC.

International '

Application No.: PCT/US2006/007788 EPO fzhfunich

International 24 Jan. 2007

Filing Date: 06 March 2006

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.

2

eg. No. 31,284

Attorney for Applicant
Date: 22 January 2007 '
PABST PATENT GROUP LLP
400 Colony Square, Suite 1200
1201 Peachtree Street S
Atlanta, Georgia 30361 &
(404) 879-2151 @

(404) 879-2160 Telefax : @@@ @
(2

45073366v1

095161-00019
BAN 102 PCT
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From the

PATENT COOPERATION TREATY

INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY PCT

To:

1201

PABST, Patrea L.
PABST Patent Group LLP
400 Colony Square, Suite 1200

Atlanta, Georgia 30361
ETATS-UNIS D' AMERIQUE (PCT Rules 59.3(e) and 61.1(b), first sentence

NOTIFICATION OF RECEIPT
OF DEMAND BY COMPETENT INTERNATIONAL
Peachtree Street PRELIMINARY EXAMINING AUTHORITY

and Administrative Instructions, Section 601(a))

Date of mailing

(day/monthjyear) 09-02-2007

Applicant’s or agent’s file reference

IMPORTANT NOTIFICATION

BAN 102
International application No. International filing date (day/month/year) Priority date (day/month/year)
PCT/US2006,/007788 06/03/2006 08/03/2005
Applicant

BANNER PHARMACAPS, INC. et al.

1. The applicant is hereby netified 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:

2. This date of receipt is:

08/01/2007

m the actual date of receipt of the demand by this Authority (Rule 61.1(b)).
D 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.

|:| (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.
s Pate
.?5\69\\9 nre”lf
N s
Name and mailing address of the IPEA/ Authorized officer < ’5_0
o
European Patent Office 2 0 E
D-80298 Munich > F
6§§ Tel. (+49-89) 2399-0, Tx: 523656 epmu d OBERHAUSER A S % 5
Fax: (+49-89) 2399-4465 ® 3
Tel. (+49-89) 2399-8139 % S
Form PCT/IPEA /402 (April 2002; reprint January 2004) (06/02/2007) %, 2>
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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

PCT

NOTIFICATION CONCERNING
DOCUMENTS TRANSMITTED

Date of mailing

(day/month/year) 09-02-2007

International application No:

1. demand (Rule 61.1(a)).

.

other documents (specify):

PCT/US2006/007788

This International Preliminary Examination Authority transmits herewith the following documents:

2. |:| copy of the international preliminary examination report and its annexes (Rule 71.1).

.50\‘95 Paten{e”]l
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>
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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
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PATENT COOPERATION TREATY PCT/US2006/007788

From the INTERNATIONAL BUREAU

PCT

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 |:| was

was not

made before the expiration of 19 months from the priority date (PCT Article 39(1)(a)).

The International Bureau of WIPO Authorized officer

34, chemin des Colombettes i icki _FH
1211 Geneva 20, Switzerland Athina Nickitas-Etienne

Facsimile No. +41 22 338 82 70 Facsimile No. +41 22 338 82 70
Form PCT/IB/331 (January 2004)
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European Patent Office Europiisches European_ Office européen
80298 MUNICH Patentamt Patent Office des brevets
GERMANY

Tel.: +49 892399 - 0

Fax: +49 89 2399 - 4465

ohST Pasactal IR

PABST PATENT GROUP LLP
1201 PEACHTREE STREET
Suite 1200 .
Atlanta, Georgia 30361 EPO Customer Services
ETATS-UNIS D’AMERIQUE Tel.: +31 (0)70 340 45 00
Date
18.07.07
Reference Application No./Patent No.

06737018.9 - 2123 PCT/US2006007788

Applicant/Proprietor
Banner Pharmacaps Inc.

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 desighated 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 EPQO). This however is hot compulsory.

EPO Form 1201 02.07 Petitioner - Catalent Pharma Solutions
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Date Sheet 2 Application No. 06737018.9

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 designhated 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. 108(1) EPC).
This loss of rights is deemed not to have occurred if the translation is then filed within a
two-month grace petriod as from notification of an EPO communication, provided a surcharge is
paid at the same time (R. 108(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).

) 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. 107(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. 107(1)(f) EPC).

€) Pay the third-year renewal fee if it falls due before expiry of the 31-month time limit (R. 107(1)-
(9) 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. 108(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. 108(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. 110(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. 110(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.
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7. For more details about time limits and procedural acts before the EPO as desighated 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.european-patent-office.org

Receiving Section
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PATENT COOPERATION TREATY

PCT

INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY
(Chapter Il of the Patent Cooperation Treaty)

(PCT Article 36 and Rule 70)

Applicant's or agent's file reference

BF:N 102 ’ FOR FURTHER ACTION See Form PCTIPEA46
International application No. International filing date (day/month/ear) Priority date (day/month/ear)
PCTAS2006/007788 06.03.2006 08.03.2005

International Patent Classification (IPC) or national classification and IPC

INV. A61K9/48

Applicant
Banner Pharmacaps, Inc.

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.

This REPORT consists of a total of 5 sheets, including this cover sheet.
This report is also accompanied by ANNEXES, comprising:
a. X sent to the applicant and to the International Bureau) a total of 3 sheets, as follows:

K sheets of the description, claims and/or drawings which have been amended and are the basis of this report

andlor sheets containing rectifications authorized by this Authority (see Rule 70.16 and Section 607 of the
Administrative Instructions).

[1 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. | and the
Supplemental Box.

b. O (sent to the International Bureau only) a total of (indicate type and number of slectronic 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:

Box No. | Basis of the report
Box No. Il Priority
Box No. Il Non-establishment of opinion with regard to novelty, inventive step and industrial applicability

Box No. IV Lack of unity of invention

Box No. V Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial
applicability; citations and explanations supporting such statement

Box No. VI Certain documents cited

Box No. VIl Certain defects in the international application

o000 XOOOKX

Box No. VIII  Certain observations on the international application

Date of submission of the demand Date of completion of this report

2007-01-08 20.07.2007
Name and mailing address of the international Authorized officer .
preliminary examining authority: e,

European Patent Office

) D-80298 Munich Biittner, UIf 0))
_@ Tel. +49 89 2399 - 0 Tx: 523656 epmu d %,

Fax: +49 89 2399 - 4465 Telephone No. +49 89 2399-7841 %

%
Yosng 200 "

Form PCTAPEA/409 (Cover Sheet) (April 2005)
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PCT

INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY
(Chapter Il of the Patent Cooperation Treaty)

(PCT Article 36 and Rule 70)

Applicant's or agent's file reference

BF:N 102 ’ FOR FURTHER ACTION See Form PCTIPEA46
International application No. International filing date (day/month/ear) Priority date (day/month/ear)
PCTAS2006/007788 06.03.2006 08.03.2005

International Patent Classification (IPC) or national classification and IPC

INV. A61K9/48

Applicant
Banner Pharmacaps, Inc.

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.

This REPORT consists of a total of 5 sheets, including this cover sheet.
This report is also accompanied by ANNEXES, comprising:
a. X sent to the applicant and to the International Bureau) a total of 3 sheets, as follows:

K sheets of the description, claims and/or drawings which have been amended and are the basis of this report

andlor sheets containing rectifications authorized by this Authority (see Rule 70.16 and Section 607 of the
Administrative Instructions).

[1 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. | and the
Supplemental Box.

b. O (sent to the International Bureau only) a total of (indicate type and number of slectronic 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:

Box No. | Basis of the report
Box No. Il Priority
Box No. Il Non-establishment of opinion with regard to novelty, inventive step and industrial applicability

Box No. IV Lack of unity of invention

Box No. V Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial
applicability; citations and explanations supporting such statement

Box No. VI Certain documents cited

Box No. VIl Certain defects in the international application

o000 XOOOKX

Box No. VIII  Certain observations on the international application

Date of submission of the demand Date of completion of this report

2007-01-08 20.07.2007
Name and mailing address of the international Authorized officer .
preliminary examining authority: e,

European Patent Office
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INTERNATIONAL PRELIMINARY REPORT International application No.
ON PATENTABILITY PCTAUS2006/007788

Box No.| Basis of the report

1.

With regard to the language, this report is based on
X the international application in the language in which it was filed

[1 a translation of the international application into , which is the language
of a translation furnished for the purposes of:
L1 international search (under Rules 12.3(a) and 23.1(b))
U publication of the international application (under Rule 12.4(a))
Ol 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

[1 asequence listing and/or any related table(s) - see Supplemental Box Relating to Sequence Listing

. O The amendments have resulted in the cancellation of:

L1 the description, pages

O the claims, Nos.

U the drawings, sheetsfigs

L1 the sequence listing (specify):

L1 any table(s) related to sequence listing (specify):

L1 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)).

L1 the description, pages

L the claims, Nos.

U the drawings, sheetsfigs

O the sequence listing (specify):

L1 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 (April 2005)
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INTERNATIONAL PRELIMINARY REPORT International application No.
ON PATENTABILITY PCTAUS2006/007788

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 1-31

Inventive step (1S) Yes: Claims

No: Claims 1-31
Industrial applicability (1A) Yes: Claims 1-31

No: Claims

2. Citations and explanations (Rule 70.7):

see separate sheet
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INTERNATIONAL PRELIMINARY REPORT International application No.
ON PATENTABILITY PCTAUS2006/007788

Box No.| Basis of the report

1.

With regard to the language, this report is based on
X the international application in the language in which it was filed

[1 a translation of the international application into , which is the language
of a translation furnished for the purposes of:
L1 international search (under Rules 12.3(a) and 23.1(b))
U publication of the international application (under Rule 12.4(a))
Ol 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

[1 asequence listing and/or any related table(s) - see Supplemental Box Relating to Sequence Listing

. O The amendments have resulted in the cancellation of:

L1 the description, pages

O the claims, Nos.

U the drawings, sheetsfigs

L1 the sequence listing (specify):

L1 any table(s) related to sequence listing (specify):

L1 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)).

L1 the description, pages

L the claims, Nos.

U the drawings, sheetsfigs

O the sequence listing (specify):

L1 any table(s) related to sequence listing (specify):

* If item 4 applies, some or all of these sheets may be marked "superseded."
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INTERNATIONAL PRELIMINARY REPORT International application No.
ON PATENTABILITY PCTAUS2006/007788

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 1-31

Inventive step (1S) Yes: Claims

No: Claims 1-31
Industrial applicability (1A) Yes: Claims 1-31

No: Claims

2. Citations and explanations (Rule 70.7):

see separate sheet
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INTERNATIONAL PRELIMINARY International application No.
REPORT ON PATENTABILITY
(SEPARATE SHEET) PCT/US2006/007788

Re Item V
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:

D1: US-A-5360 615 (YU ET AL) 1 November 1994 (1994-11-01) cited in the
application

D2: WO 95/31979 A (R.P. SCHERER INTERNATIONAL CORPORATION;
SHELLEY, RICKEY, S; WEI, YOUCH) 30 November 1995 (1995-11-30)

D3: US 2001/007668 A1 (SAWYER MARYJEAN ET AL) 12 July 2001 (2001-07-12)

D4: US-A-5 484 606 (DHABHAR ET AL) 16 January 1996 (1996-01-16)

D5: US-A-5912 011 (MAKINO ET AL) 15 June 1999 (1999-06-15)

D6: 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, . 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 International application No.
REPORT ON PATENTABILITY
(SEPARATE SHEET) PCT/US2006/007788

D1 discloses a composition comprising diclofenac sodium, 0.2 mole equivalent
hydrogen ions, PEG 600 and 7 % water.

D2 discloses Ketoprofen potassium 0.1 mole equivalent hydroxide ions, PEG 400,
propylenglycol and 5 % water.

D3 discloses Naproxen sodium, 0.7 mole equivalent hydroxide ions, PEG 300.

D4 discloses a composition comprising pseudoephedrine HCIl and Acetaminophen
which releases hydrogen ions, PEG propylenglycol and water.

2.) Evenif 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, |. 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.
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INTERNATIONAL PRELIMINARY International application No.
REPORT ON PATENTABILITY
(SEPARATE SHEET) PCT/US2006/007788

Re Item V
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:

D1: US-A-5360 615 (YU ET AL) 1 November 1994 (1994-11-01) cited in the
application

D2: WO 95/31979 A (R.P. SCHERER INTERNATIONAL CORPORATION;
SHELLEY, RICKEY, S; WEI, YOUCH) 30 November 1995 (1995-11-30)

D3: US 2001/007668 A1 (SAWYER MARYJEAN ET AL) 12 July 2001 (2001-07-12)

D4: US-A-5 484 606 (DHABHAR ET AL) 16 January 1996 (1996-01-16)

D5: US-A-5912 011 (MAKINO ET AL) 15 June 1999 (1999-06-15)

D6: 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, . 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.
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INTERNATIONAL PRELIMINARY International application No.
REPORT ON PATENTABILITY
(SEPARATE SHEET) PCT/US2006/007788

D1 discloses a composition comprising diclofenac sodium, 0.2 mole equivalent
hydrogen ions, PEG 600 and 7 % water.

D2 discloses Ketoprofen potassium 0.1 mole equivalent hydroxide ions, PEG 400,
propylenglycol and 5 % water.

D3 discloses Naproxen sodium, 0.7 mole equivalent hydroxide ions, PEG 300.

D4 discloses a composition comprising pseudoephedrine HCIl and Acetaminophen
which releases hydrogen ions, PEG propylenglycol and water.

2.) Evenif 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, |. 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.
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We claim;

1. A pharmaceutical composition comprising *

(2) 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 ¢laim 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 1300.

8. The composition of ¢laim 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 ¢laim 1 further comprising one or more
excipients. h

11. The composition of claim 7 wherein the excipients are selected
from the group consisting of plasticizets, crystallization inhibitors, wetting
agents, bulk filling agents, solubilizers, bicavailability enhancers, solvents,
pH-adjusting agents, dyes, preservatives, solvents, surfactants, and

combinations thereof, .

16
;';.11,‘,:,Ved at the EPO on Jan 08, 2007 20:31 :02. P2 AMENDED SHEET

8/01/2007

Petitioner - Catalent Pharma Solufions”
Ex. 1007a, Pg. 103 of 801



M0 ANAT AL 94PN ATE
ot ovomraogy 4 PABST FATENT 6708 s N0, 9435

U82006007788

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

(2) 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 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 N
(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 pr;sent
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.
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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 ot
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 i)lasﬁcizers, 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 glycc‘ﬂ and
combinations thereof.

31. The capsule of claim 29 wherein the solubilizer is present in
amount from about 1% to about 10% by weight.
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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. N

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 3 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 ¢laim 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 ¢laim 1 further comprising one or more
excipients. h

11. The composition of claim 7 wherein the excipients are selected
from the group consisting of plasticizets, crystallization inhibitors, wetting
agents, bulk filling agents, solubilizers, bioavailability enhancers, solvents,
pH-adjusting agents, dyes, preservatives, solvents, surfactants, and

combinations thereof. .

16
‘e1 ved at the EPO on Jan 08, 2007 20:31:02. P2 AMENDED SHEET

08/01/2007
Petitioner - Catalent Pharma Solutions R
Ex. 1007a, Pg. 108 of 801




NO. 94860
US?2

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 ¢laim 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 § wherein water is present in an amount
from about 1% to about 18% by weigh.

10. The composition of claim 1 further comptising 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
amount from about 1% to about 10% by weight.

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

(2) 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 50°C to about 70°C. N

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 sofigel capsule comprising a fill material wherein the fill
material comprises N

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

(b) a deiomizing 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 pr;Sent
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.
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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 ot
more polyethylene glycols with a molecular weight between 300 and 1500,

26. The capsule of claim 19 further comprising water. A

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 glyc;l 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
¢Ej§:ved at the EPO on Jan 08, 2007 20:31:02. Pa AMENDED SHEET

S S o Petitioner - Catalent Pharma Solutions

Ex. 1007a, Pg. 111 of 801



PATENT COOPERATION TREATY

PCT

INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY

(Chapter Il of the Patent Cooperation Treaty)

(PCT Article 36 and Rule 70)

Applicant's or agent's file reference

BAN 102

FOR FURTHER ACTION

See Form PCTAPEA/416

International application No.

PCTAS2006/007788

International filing date (dayfnonth4ear)
06.03.2006

Priority date (day/month4ear)
08.03.2005

INV. A61K9/48

International Patent Classification (IPC) or national classification and IPC

Applicant
Banner Pharmacaps, Inc.

Administrative Instructions).

Supplemental Box.

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.

This REPORT consists of a total of 5 sheets, including this cover sheet.
3.  This report is also accompanied by ANNEXES, comprising:
a. X sent to the applicant and to the International Bureau) a total of 3 sheets, as follows:

X sheets of the description, claims and/or drawings which have been amended and are the basis of this report
and/for sheets containing rectifications authorized by this Authority (see Rule 70.16 and Section 607 of the

[0 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. | and the

b. 0 (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:

X Box No. | Basis of the report

O BoxNo.Il  Priority

[0 Box No. Il Non-establishment of opinion with regard to novelty, inventive step and industrial applicability

O BoxNo.IV Lack of unity of invention

X Box No.V Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial
applicability; citations and explanations supporting such statement

[0 BoxNo.VI Certain documents cited

[0 Box No. Vil Certain defects in the international application

[0 Box No. Vilt Certain observations on the international application

Date of submission of the demand

2007-01-08

Date of completion of this report

20.07.2007

Name and mailing address of the international
preliminary examining authority:
European Patent Office
D-80298 Munich
Q Tel. +49 89 2399 - 0 Tx: 523656 epmu d
Fax: +49 89 2399 - 4465

Authorized officer

Pate
G e,

S %
Bdttner, UIlf % 0) H

Ly &
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INTERNATIONAL PRELIMINARY REPORT International application No.
ON PATENTABILITY PCTAS2006/007788

Box No.1 Basis of the report

1. With regard to the language, this report is based on
& the international application in the language in which it was filed

O atranslation of the international application into , which is the language
of a translation furnished for the purposes of:
O international search (under Rules 12.3(a) and 23.1(b))
O publication of the international application (under Rule 12.4(a))
O 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

O asequence listing and/or any related table(s) - see Supplemental Box Relating to Sequence Listing

3. 0 The amendments have resulted in the cancellation of:

O the description, pages

O the claims, Nos.

O the drawings, sheetsfigs

O the sequence listing (specify):

O 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)).

O the description, pages

O the claims, Nos.

O the drawings, sheetsfigs

O the sequence listing (specify):

O any table(s) related to sequence listing (specify):

* If item 4 applies, some or all of these sheets may be marked "superseded."”
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INTERNATIONAL PRELIMINARY REPORT International application No.
ON PATENTABILITY PCTAUS2006/007788

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 1-31

Inventive step (IS) Yes: Claims

No: Claims 1-31
Industrial applicability (1A) Yes: Claims 1-31

No: Claims

2. Citations and explanations (Rule 70.7):

see separate sheet
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INTERNATIONAL PRELIMINARY International application No.
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(SEPARATE SHEET) PCT/US2006/007788

Re ltem V
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:

D1: US-A-5360 615 (YU ET AL) 1 November 1994 (1994-11-01) cited in the
application

D2: WO 95/31979 A (R.P. SCHERER INTERNATIONAL CORPORATION;
SHELLEY, RICKEY, S; WEI, YOUCH) 30 November 1995 (1995-11-30)

D3: US 2001/007668 A1 (SAWYER MARYJEAN ET AL) 12 July 2001 (2001-07-12)

D4: US-A-5 484 606 (DHABHAR ET AL) 16 January 1996 (1996-01-16)

D5: US-A-5912 011 (MAKINO ET AL) 15 June 1999 (1999-06-15)

D6: 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.
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