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APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.

 
14/096346 09/22/2015 9138456 2832

210 7590 09/02/2015

MERCK
P 0 BOX 2000

RAHWAY, NJ 07065—0907

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)

(application filed on or after May 29, 2000)

The Patent Term Adjustment is 0 day(s). Any patent to issue from the above-identified application will include

an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that

determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information

Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the

Office of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee

payments should be directed to the Application Assistance Unit (AAU) of the Office of Data Management

(ODM) at (571)-272-4200.

APPLICANT(S) (Please see PAIR WEB site http://pairllsptogov for additional applicants):

Cubist Pharmaceuticals, lnc., Lexington, MA;
S andra O'Connor, Hudson. NH;

Sophie Sun, Lexington, MA;
Gaauri Naik, Cambiidge, MA;

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location

for business investment, innovation, and commercialization of new technologies. The USA offers tremendous

resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation

works to encourage and facilitate business investment. To learn more about why the USA is the best country in

the world to develop technology, manufacture products, and grow your business, visit SelectUSAgov.
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Receipt date: 01/06/2014 Application Number 14096346 14096346 ~ GAL]: 1676

Filing Date 2013-12-04

 

 

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

(Not for submission under 37 CFR 1.99)

First Named Inventor Sandra O'Connor

Art Unit | 4954: 1 6 7 6

 

 

Li Komatsu

Attorney Docket Number I 552815 (CPT—O11USDV)

Examiner Name
 

   
 

 

23 20110207658 2011-08-25 Kelleher, Thomas J.

:har'gc(5) EPPIICC] 03Connor et aI.
O ‘Jocum‘m "24 20120270772 2012—10—25 CUB'ST PHARMA '
M-CIi/ '

Z ZOI 5

25 20090197799 2009—08—01 Keith et al.

26 20020111311 2002—08-01 Govardhan et al.

27 200701 16729 2007—05—01

   
If you wish to add additional U.S. Published Application citation information please click the Add button. Add

FOREIGN PATENT DOCUMENTS REMOVE

Pages,Cqumns,Lines. . . . . Name of Patentee or

Examiner Cite Foreign Document Publication A Iicant of cited where Relevant
Initia|" No Number3 Date pp Passages or Relevant

Document Figures Appear

CUBIST

1 W02001l044274 A1 2001-06-21 PHARMACEUTICALS,
INC

CUBIST

2 W020011053330 A2 2001-07-26 PHARMACEUTICALS,
INC

INTRABIOTICS

3 WOZOOZ/055537 A1 2002—07—18 PHARMACEUTICALS,
INC.

CUBIST

4 WOZOOZIUSBBZQ A2 2002—07-25 PHARMACEUTICALS,
INC
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Receipt date: 01/00/2014 Application Number 14096346 14090346 ~ GAL]: 1070

Filing Date 2013-12-04

 

 

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

(Not for submission under 37 CFR 1.99)

First Named Inventor Sandra O'Connor

An Unit | 1954s 1. 5 76

 

  Li Komateu

Attorney Docket Number I 552815 (CPT—O11USDV)

Examiner Name
 
  
 

 

 

 

12 20060018934 2006—01-26 Vaya, Navin

13 20060024365 2006—02—02 Vaya, Navin

Leonobay et ai.
14 20060264513 2006—11-23 WWW

Change (5) aPPiieci
to I n n ‘ |

/M-C9E-/

5 29/201 5 15 20060269485 2006—11—30 Friedman, Doron

16 20070116729 2007—05—24 Palepu, Nageswara R.

17 20070191280 2007—08—16 Kelleher, Thomas

18 20080220441 2008—09—11 Birnbaum, Eva R.

19 20090197799 2009—08—06 Keith, Dennis

20 20100041589 2010-02-18 Keith, Dennis

FaiePu et ai.

21 20110124551 2011—05—26 EAGLE PHA ’

FaicPu et ai.

22 20110172167 2011—07—14 EAGLE PHARMA ,
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Receipt date: 01/06/2014 Application Number 14096346 14096346 ~ GAL]: 1676

Filing Date 2013-12-04

INFORMATION DISCLOSURE First Named Inventor Sandra O'Connor

STATEMENT BY APPLICANT Art Uni, iW 16 76
(Not for submrssmn under 37 CFR 1.99) .Examiner Name ‘ _ 3W L J. Koma ii 8 U

Attorney Docket Number |552815 (CPT—O11USDV)

(J angers a PHC Govardhan, et 31.
m amumcnt’ 1 20020111311 2002 08 15.. - - Cubist-Film
/M.L.li./ ’

5 29/2015

2 20020132762 2002-09-19 Borders, Donald B.

3 20030045484 2003-03-06 Keith, Dennis

4 20030045678 2003-03-06 Keith, Dennis

5 20040067878 2007-04-08 Hill, Jason

6 20040077601 2004—04—22 Adams, Sharlene

7 20040242467 2004—12-02 Borders, Donald B.

8 20050009747 2005—01—13 Kelleher, Thomas

9 20050196418 2005—09-08 Yu, Ruey J.

10 20060014674 2006—01—19 Keith, Dennis

11 20060018933 2006—01-26 Vaya, NaVin
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Doc description. Information Disclosure Statement (IDS) Filed us. Patent and Trademark Office; us. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.
 

 

 

 

 

      
 

 

 

 

 

 

 

 

 

    
 

 

 

Application Number 14096346

Filing Date 2013—12—04

INFORMATION DISCLOSURE First Named Inventor Sandra O'Connor

STATEMENT BY APPLICANT A11 Unit I as 1676(Not for submisswn under 37 CFR 1.99)

Examiner Name ‘ Li Biometsu

Attorney Docket Number |552815 (CPT—O11USDV)

U.S.PATENTS Remove

Examiner Cite Kind Name of Patentee or Applicant Pages,Columns,Lines where
. . ,, Patent Number Issue Date . Relevant Passages or RelevantInitial No Code1 of Cited Document .

Figures Appear

1 6696412 2004—02—24 Thomas J. Kelleher

borders, 6’: al.

6716962 2004-04-06 W
C ange<sj aPPficd
to document,

/IVICI:~/ borders: ct al.

5/19/1015 3 7138487 2006-11-21 “MW

Leone~bag, 61: al,

4 7279597 2007-10-09 W

Kelleher, 61: al.

5 8058238 2011-11-15 WW

6 8003673 2011-08-23 Alder et al.

If you wish to add additional US. Patent citation information please click the Add button. Add

U.S.PATENT APPLICATION PUBLICATIONS Remove

Examiner . Publication Kind Publication Name of Patentee or Applicant Pages,Columns,Lines where
. . * Cite No . Relevant Passages or RelevantInitial Number Code1 Date of Cited Document .

Figures Appear
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Receipt date: 01/06/2014

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

Application Number 1 4096346 14096346 ~ GAU: 1676 

Filing Date 2013-12-04 

First Named Inventor Sandra O'CONNOR 

     
 

_ _ Ait Unit 1.6 7g;
(Not for submissmn under 37 CFR 1.99)

Examiner Name L1, Kematsu

Attorney Docket Number |552815 (CPT—O11USDV)

U.S.PATENT APPLICATION PUBLICATIONS Remove

 
 
 

 

  

     
 

 

Examiner . Publication Kind Publication Name of Patentee or Applicant Pages,Columns,Lines where
. . ,, Cite No . Relevant Passages or RelevantInitial Number Code1 Date of Cited Document .

Figures Appear

1 20120149062 2012-02-16 Kelleher et al.

2 20100041589 2010-02-18 Keith et al.

3 20120270772 2012-07-10

4 20050027113 2005-02-03 Vivian Pak Woon Miao et al.

5 20070128694 2007—06-07 Baltz et al.

+12. c" 3 when‘C lo I all Kelleher ct al.t clocumcnt

/l\/l~C-l:~/ 6 20130280760 A1 2013-10-24 'eflbisf-Pl-rurmaeeH-tieale-Ine-
5 29/2015

If you wish to add additional U.S. Published Application citation information please click the Add button. Add

FOREIGN PATENT DOCUMENTS REMOVE

Name of Patentee or Pages,Cqumns,Lines
Examiner Cite Foreign Document Country Kind Publication A Iicant of cited where Relevant T5
|nitia|* No Number3 Code2 i Code4 Date pp Passages or RelevantDocument .

Figures Appear

1 WO 00018419 2000—04—06 Cubist Pharmaceuticals

2 WO 99027957 1999-06-10 Else 'mmune ReSponse
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Receipt date: 01/06/2014 Application Number 14096346 14096346 ~ GAL]: 1676
 

 

 

Filing Date 2013-12-04

INFORMATION DISCLOSURE First Named Inventor Sandra O'CONNOR

STATEMENT BY APPLICANT A” Unit l 16 76 (Not for submission under 37 CFR 1.99)  Examiner Name
 Li Komatsu

Attorney Docket Number I 552815 (CPT—O11USDV)

  
 

9 4482487 1984-11-13 Abbott et al,

 

10 4331594 1982-05-25 Hamill et al.

1 1 4439425 1984-03-27 Ta rcsay et al.

12 5336756 1994-08-09 Schwartz et al.

13 8431539 2013-04-30 Palepu et al.

 
Chang {5) applied
to cloc iment7

14 6696412 2004—02—24 Kelleher et al. 
15 8309061 2012-11-13

If you wish to add additional US. Patent citation information please click the Add button. Add

U.S.PATENT APPLICATION PUBLICATIONS Remove

. . . . . . . Pages,Cqumns,Lines where
Examiner . Publication Kind Publication Name of Patentee or Applicant

. . ,, Cite No . Relevant Passages or RelevantInitial Number Code1 Date of Cited Document
Figures Appear

   
 

If you wish to add additional U.S. Published Application citation information please click the Add button. Add
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Application Number 14096346

Filing Date 2013—12—04

INFORMATION DISCLOSURE First Named Inventor Sandra O'CONNOR

STATEMENT BY APPLICANT An Unit l as 1676(Not for submisswn under 37 CFR 1.99)
Examiner Name Li Koma: Su

Attorney Docket Number |552815 (CPT—O11USDV)

U.S.PATENTS Remove

Examiner Cite Kind Name of Patentee or Applicant Pages,Columns,Lines where
. . ,, Patent Number Issue Date . Relevant Passages or RelevantInitial No Code1 of Cited Document .

Figures Appear

1 6194383 2001—02—27 Hammann et al.

2 5955509 1999-09-21 Webber et al.

3 5629288 1997-05-13 Lattrell et al.

4 5387670 1995-02-07 Roy et al.

5 5271935 1993-12-21 Franco et al. kangeCS) applied

’5 document,

/ .KC/

6 4882164 1989-11-21 Ferro 6 10/2015

Hamill et al.
7 4331594 1982-05-25 W

8 8604164 2013—12—10 Kelleher et al.

If you wish to add additional US. Patent citation information please click the Add button. Add 
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UNITED STATES PATENT AND TRADEMARK OFFICE UVITET‘I STATES DEPAR'IWIFN'I‘ 0F COM—MERGE
United States Patent and Trademark Office
Addless. COMMISSTOVFR FOR PATENTSPO Box 1450

Alexandriay‘hjgnia 22313-1450wvmmsptogov
 

ATTY. DOCKET NOJTITLE APPLICATION NUMBER FILING OR 371(C) DATE FIRST NAB/[ED APPLICANT

14/096,346 12/04/2013 Sandra O'Connor 23961-US-DIV
CONFIRMATION NO. 2832

113613 POWER OF ATTORNEY NOTICE

Lathrop & Gage

l|||l|||||||||||||||||Illllllllllllllllllll||l|||||||l|||||||ll||l||||ll|l|ll|l||l||||llll00000007685923628 State Street

Boston, MA 02109-1775
Date Mailed: 08/14/2015

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 08/10/2015.

- The Power of Attorney to you in this application has been revoked by the assignee who has intervened as
provided by 37 CFR 3.71. Future correspondence will be mailed to the new address of record(37 CFR 1.33).

Questions about the contents of this notice and the

requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at

(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/LhiII/
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UNITED STATES PATENT AND TRADEMARK OFFICE UVTTET‘I STATES DEPARTWFNT 0F COM'MERCF}
United States Patent and Trademark Office
Address. COMMTSSTOVFR FOR PATENTSPO Box 1450 Alexandtia) Vugnia 22313-1450wvmmspto .gov

 

 
APPLICATION NUMBER FILING OR 371(C) DATE FIRST NAMED APPLICANT ATTY. DOCKET No./TITLE

14/096,346 12/04/2013 S andra O'Connor
CON FIRMATION NO. 2832

210 POA ACCEPTANCE LETTER
M E RCK

P 0 BOX 2000 l|||l|||||||||||||||||Illllllllllllllllllll|||l|||||||l||||||l|||l||||l||l||||||||||||l|||0000000768592 8
RAHWAY, NJ 07065-0907

Date Mailed: 08/14/2015

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 08/10/2015.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

Questions about the contents of this notice and the

requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at

(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/1hill/
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Electronic Patent Application Fee Transmittal

Filing Date: 04-Dec-2013

Title of Invention: LIPOPEPTIDE COMPOSITIONS AND RELATED METHODS

First Named Inventor/Applicant Name: Sandra O'Connor 

Filer: Dianne Pecoraro/Pia Paras—Sanjurjo

Attorney Docket Number: 552815: CPT—OHUSDV

Filed as Large Entity

Filing Fees for Utility under 35 USC111(a)

Sub-Total in

Description Quantity USD($) 

Basic Filing:

Miscellaneous-Filing: 

Petition:

Patent-Appeals-and-lnterference:

Post-AlIowance-and-Post-lssuance:
 

Utility Appl Issue Fee
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Sub-Total in

Description Quantity USD($) 

Extension-of—Time:

Miscellaneous:

Total in USD (5) 
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Electronic Acknowledgement Receipt 

23188623

Confirmation Number: 

Title of Invention: LIPOPEPTIDE COMPOSITIONS AND RELATED METHODS

 

First Named Inventor/Applicant Name: Sandra O'Connor

Customer Number: 113613

Filer Authorized By: Dianne Pecoraro 

Attorney Docket Number: 552815: CPT—011USDV

Filing Date: 04-DEC-2013

Time Stamp: 14:40:19

 
 

Application Type: Utility under 35 USC 111(a) 

Payment information:

Submitted with Payment

PaymentType Deposit Account 

Payment was successfully received in RAM $960

Deposit Account 132755

Authorized User PECORARO, DIANNE

The Director ofthe USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 
AMNEAL EX. 1002



AMNEAL EX. 1002

Charge any Additional Fees required under 37 CFR. Section 1.20 (Post Issuance fees)

 

File Listing:

Document Document Descri tion FileSize(Bytes)/ Multi Pages
Number P Message Digest Part /.zip (ifappl.)

416726

Issue Fee Payment (PTO-85B) 23961-Execlfee-12Aug2015.pdf dbSabdeeblieUIbdQUQfibllb laQSQUeb/IS
24c8bc

Information:

Fee Worksheet (SBOG) fee—info.pdf infimhfifiil Pf4r=hhfi§fi7l 77087f764df8P
SI06

Information: 

Total Files Size (in bytes)l 447182 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

lfa new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)—(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this

Acknowledgement Receipt will establish the filing date ofthe application.

National Stage of an International Application under 35 U.S.C. 371
Ifa timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office
lfa new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning

national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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PTOI’AEA/EICI iii-742)
Apprcved for use through 111'30/‘2014. OMB (3651x0035

U 8. Pete.It and Trademark OttiCa; U S DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995 no persons are reuuired to Iespend to a ceiiect:on of information unless it displays a vaiid OMB cantrei IIUIII‘oeI.

 PG‘WER 53F ATTGRNEY T9 PRQSECQTE APPLECATEQNS BEFQRE THE {ESPTQ

} i hereby {evoke all preVIous powers of attorney given In the app cation Iden tied in the atiac ed tatement
under 3? CFR 373’s.

i hereby appoint:

Practitienei's a I ated with Customer Number ‘ 0021 0

Registration

As attOIneyI's) or age-nits) to represent the undersigned before the United States Patent and'iradernark Ofiice (USPTO) in connection with
any and ail patent appIIcatEIOIs assignedwaniv to the undersIgned according It: the LJSPTO assignrnent-records or assignments documents
attached to this formin accordance with 37 CFR 3.73(9).

The address associated with Customer Number:

individual Name

Country

Telephone

Assignee Name and Addressr Cubist Pharmaceuticals LLC

2000 Galloping Hill Road
Kenilworth, New Jersey 07033

A cepy of this form, together with a statement under 3‘! CFR 3.73m) {Form PTOI’AEAI’QS or equivaient) is required to be
Filed in each application in which this form is used. The statement under 37 CFR 313(6) may be completed by one of
The ractitieners a ointed in this term and must identif the a iication in which this Power oi Attorne is to be filed

$EGNATURE of Assignee of Renard
The individual whose signature and litie is supplied iaetow is authorir d to act cm behatf of tt“

signature /Laura M. Ginkel, Reg. No. 51 ,737/

Tfiiephom 732-594-1932.........+.........

 
 

 
   

 

        
    

cotlection o. inimmaticr ecuir‘ed by . into is .equ ‘0‘ to 0 Ior Ietaih a bene by he put) w tail (and
by the USPTC plication. (-‘0nfide-1..I " I :l byas U .S.C. 152.. enmi 37 "FR 1 11 and1.14. s coilectioi' estimated to take 3 minutes 

to corriplete including game 9, pieoaring and 8'l)m 3. the completed applicatidn farm ‘IoIhe USPTO Time wiii vary {IepeIIIdirIg uooII the individua: case. Anycomments on the amoLrIt DI time. yau r LlilB t0 compIIete this term anti/Gr suggestionIs for reducing th ' urclen should hJ6 sent to the Chier"Information Ohicer.
US. Patent and Trademark Office, US. Department 01 Commerce, PO. Box 1450, Aiexandria. VA 2 .-1450.DO NOT SEND.EES OR COII’lFL ETED
FCIRMS 'I'ID Tl-iiS ADDRESS. SEND TO: Commissioner for Patents. PD. Box 1450, Aiexandria. VA 22313-1450.

  
 

it you need assistance In completing the form, call 130043109: ”SIS and select option 2,
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Privacy Act Statement

The Privacy Act of WW (PA... Q3~5Y§i requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingiy, pursuant to the
requirements of the Act, piease be advised that: (’i) the generai authority for the coilection of this information is 35
U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principai purpose for which the
information is used by the 1.1.8. Patent and Trademark Office is to process and/or examine your submission
reiated to a patent appiication or patent. if you do not furnish the requested infor ration, the US. Patent and
Trademark Office may not be abie to process and/or examine your submission, which may resuit in termination of
proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form wiil be subject to the foiiowing routine uses:

or

The information on this form wili be treated confidentially to the extent ailowed under the Freedom of
information Act (5 USC. 552) and the Privacy Act (5 U313 552a). Records from this system of records
may be disciosed to the Department of Justice to determine whether disciosure of these records is
required by the Freedom of information Act.

A record from this system of records may be disciosed, as a routine use, in the course of presenting
evidence to a court‘ magistrate, or administrative tribunal. inciuding disclosures to opposing counsei in
the course of settiement negotiations.

A record in this system of records may be disciosed‘ as a routine use. to a Member of Congress
submitting a request invoiving an individuai, to whom the record pertains, when the individuai has
requested assistance from the Member with respect to the subject matter of the record.

A record in this system of records may be disciosed, as a routine use, to a contractor of the Agency
having need for the information in order to perform a contract. Recipients of information shaii be required
to comply with the requirements of the Privacy Act of 18.74, as amended, pursuant to 5 USE. 5523(m).

A record related to an international Appiication filed under the Patent Cooperation Treaty in this system of
records may be disclosed) as a routine use, to the internationai Bureau of the Worid inteilectuai Property
Organization, pursuant to the Patent Cooperation Treaty.

A record in this system of records may be disciosed, as a routine use, to anotherfederai agency for
purposes of National Security review (35 USC. 181) and for review pursuant to the Atomic Energy Act
(42 USC. 218(c)}.

A record from this system of records may he disciosed, as a routine use, to the Administrator, General
Services, or his/her designee. during an inspection of records conducted by GSA as part of that agency’s
responsibiiity to recommend improvements in records management practices and programs, under
authority of 44 USS. 29134 and 2966. Such disciosure shali be made in accordance with the GSA
reguiations governing inspection of records for this purpose, and any other reievant (Le, GSA or
Commerce) directive. Such disciosure shall not be used to make determinations about individuais.

A record from this system of records maybe disciosed. as a routine use. to the pubiic after either
pubiication ot the application pursuant to 35 USS. 122(b) or issuance of a patent pursuant to 35 USS.
151. Further, a record may be disciosed, subject to the iimitations of ’37 CFR 1.14, as a routine use. to the
pubiic if the record was i'iied in an appiication which became abandoned or in which the proceedings were
terminated and which application is referenced by either a pubiished appiication. an application open to
pubiic inspection or an issued patent.

A record from this system of records may be disciosed. as a routine use. to a Federai, State, or local law
enforcement agency. if the USPTO becomes aware of a violation or potential vioiation oi" law or
reguiation.
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MERCK & CO., INC.

CERTIFICATION

I, Katie E. Fedosz, Senior Assistant Secretary of Merck & Co., Inc. (the

“Company”), a corporation duly organized and existing under the laws of the State of

New Jersey, United States of America, do hereby certify that the attached, presently in

full force and effect, is a true and correct copy of General Corporate Resolution #5,

Patent Matters, as amended and readopted the Board of Directors of said Company at

a meeting thereof duly called and held on July 22, 2015, at which a quorum of Directors

was present.

IN WITNESS WHEREOF, I have hereunto subscribed my signature and

affixed the seal of the Company this 22nd day of July, 2015.

Senior Assistant Secretgv:

(SEAL)

United States of America)

State of New Jersey ) SS

County of Hunterdon )

Subscribed and sworn to before me on this 22nd day of July, 2015.

42,291 Wflfi i WW1
Notary Public

SANDRA MARIE MCFADDEN
NOTARY PUBLIC, STATE OF NEW JERSEY
MY COMMISSION EXPIRES JANUARY 18, 2020
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Page 1 of 1
Amended 7/22/15

General Corporate Resolution #5

PATENT MATTERS

RESOLVED, that any of the following:

Kenneth C. Frazier — Chairman, President and Chief Executive Officer
Michael J. Holston — Executive Vice President and General Counsel

William Krovatin — Senior Vice President and Assistant General Counsel

Mark R. Daniel — Associate Vice President and Group Managing Counsel

Gerard M. Devlin, Jr. — Managing Counsel, IP Litigation

Catherine D. Fitch — Managing Counsel, Patents

Laura M. Ginkel — Managing Counsel, Patents

Sheldon O. Heber * Senior Counsel, Patents

J.J.L. Mestrom — Managing Counsel, lP Animal Health

Mary J. Morry — Senior Counsel, IP Litigation

lmmac Thampoe — Managing Counsel, Biologics

John C. Todaro — Managing Counsel, Patents

Anna L. Cocuzzo — Assistant Managing Counsel, Biologics
Gloria Fuentes —Assistant Managing Counsel, Biologics
James Horgan — Assistant Managing Counsel, European Patents

Cynthia A. Francisco — Director, Asset Management

are authorized to execute and to revoke on behalf of Merck & Co., Inc. and its affiliates

(including subsidiaries) the following documents relating to patent matters:

Powers of attorney as fully in law as may be necessary and proper in connection with

the acquisition, registration, maintenance and enforcement of patents and applications
for patents, including powers of attorney relating to the prosecution or defense of patent
rights before courts of law or other governmental tribunals, agencies or departments;
affidavits and declarations; and any other documents which are necessary and proper
for the acquisition, registration, maintenance, litigation and protection of patents.

 

 
Proprietary
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PTO/AlA/QB (08-12)
Approved for use through 01/31/2013. OMB 0651-0031

US. Patent and Trademark Office:U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of1995. no persons arereqUIred to respond to a collection of information unless it displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.7316)
Cubist Pharmaceuticals LLC

Application No./Patent No.: 14/096346 Filed/Issue Date: 12/04/2013

Titled: LIPOPEPTIDE COMPOSITIONS AND RELATED METHODS

Cubist Pharmaceuticals LLC ’ a Limited Liability Company

 
Applicant/Patent Owner:

  

 

 

(Name of Assignee) (Type of Assignee, e.g.. corporation, partnership, university, government agency, etc.)

states that, for the patent application/patent identified above, it is (choose one of options 1, 2, 3 or 4 below):

1. The assignee of the entire right, title, and interest.

2. D An assignee of less than the entire right, title, and interest (check applicable box):

|_| The extent (by percentage) of its ownership interest is %. Additional Statement(s) by the owners
holding the balance of the interest must be submitted to account for 100% of the ownership interest.

l:| There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire
right, title and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

3. I: The assignee of an undivided interest in the entirety (a complete assignment from one of the joint inventors was made).
The other parties, including inventors, who together own the entire right, title, and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

4. I: The recipient, via a court proceeding or the like (6.9., bankruptcy, probate), of an undivided interest in the entirety (a
complete transfer of ownership interest was made). The certified document(s) showing the transfer is attached.

The interest identified in option 1, 2 or 3 above (not option 4) is evidenced by either (choose m of options A or B below):

A. D An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in
the United States Patent and Trademark Office at Reel , Frame , or for which a copy
thereof is attached.

B. A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows:

1. From: Sandra 0‘ Connor, et al. To: Cubist Pharmaceuticals, Inc.
 

The document was recorded in the United States Patent and Trademark Office at

Reel 032543 , Frame 0011 . or for which a copy thereof is attached.

2_ From: Cubist Pharmaceuticals, Inc. To: Cubist Pharmaceuticals LLC
 

The document was recorded in the United States Patent and Trademark Office at

Reel 36283 , Frame 0189 , or for which a copy thereof is attached.

[Page 1 of 2]
This collection of information is required by37 CFR3.78(b). The information is required toobtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentialityis governed by35 U.S.C. 122and 37 CFR1.11 and1.14. Thiscollection is estimated to take 12 minutes to complete, including
gathering, preparing, and submittingthe completed application form to the USPTO Time will vary depending upon the individual case Any comments on the amount
of time you require to complete this form and/or suggestions for reducing this burden, should be sent tothe Chief Information Officer, US. Patent and Trademark
Office, US. Department of Commerce, PO. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESSSEND
TO: Commissioner ior Patents, P.O. Box 1450, Alexandria, VA 22313-1450

 
Ifyon need assistance in completing lheform, call I-800-PTO-9I99 and select option 2.
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PTO/AlA/QB (08-12)
Approved for use through 01/31/2013. OMB 0651-0031

US. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995. no persons are required to respond to a collection of information unless it displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.7316!

To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

 Additional documents in the chain of title are listed on a supplemental sheet( ).

As required by 37 CFR 3.73(c)(1)(i). the documentary evidence of the chain of title from the original owner to the
assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.

[NOTE: A separate copy (Le, a true copy of the original assignment document(s)) must be submitted to Assignment
Division in accordance with 37 CFR Part3, to record the assignment in the records of the USPTO. See MPEP 302.08]

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee.

/Laura M. Ginkel, Reg. No. 51,737/ August 10,2015
Signature Date

Laura M. Ginkel

Printed or Typed Name

 

Managing Counsel - Patents

Title or Registration Number
 

 
[Page 2 of 2]
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that yoube given certain informationin connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the
requirements of the Act, pleasebe advised that: (1) the general authority forthe collection of thisinformation is 35
U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and(3) the principal purpose fonNhich the
information isused by the US. Patent and Trademark Office is to process and/or examine your submission related
to a patent applicationor patent. If you do not furnish the requested information,the US. Patent and Trademark
Office may not be able to process and/or examineyour submission,which may result in termination of proceedings
or abandonment of the applicationor expiration of the patent.

The informationprovided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records
may be disclosed to the Department of Justice to determine whether disclosure of these records is
required by the Freedom of Information Act.
A record from this system of records may be disclosed, as a routine use, in the course of presenting
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the
course of settlement negotiations.
A record in this system of records may be disclosed, as a routine use, to a Member of Congress
submitting a request involving an individual, to whom the record pertains, when the individual has
requested assistance from the Member with respect to the subject matter of the record.
A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency
having need for the informationin order to perform a contract. Recipients of information shall be required
to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).
A record related to an InternationalApplication filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.
A record in this system of records may be disclosed, as a routine use, to another federal agency for
purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act
(42 U.S.C. 218(c)).
A record from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency’s
responsibility to recommend improvements in records management practices and programs, under
authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA
regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or
Commerce) directive. Such disclosure shall not be used to make determinations about individuals.
A record from this system of records may be disclosed, as a routine use, to the public after either
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C.
151. Further, arecord may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the
public if the record was filed in an application which became abandoned or in which the proceedings were
terminated and which application is referenced by either a published application, an application open to
public inspection or an issued patent.
A record from thissystem of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Electronic Acknowledgement Receipt 

23166622

Confirmation Number: 

Title of Invention: LIPOPEPTIDE COMPOSITIONS AND RELATED METHODS

 

First Named Inventor/Applicant Name: Sandra O'Connor

Customer Number: 113613

Filer Authorized By: Dianne Pecoraro 

Attorney Docket Number: 552815: CPT—011USDV

Filing Date: 04-DEC-2013

Time Stamp: 17:27:17

 
 

Application Type: Utility under 35 USC 111(a) 

Payment information:

Document Document Descri tion FileSize(Bytes)/ Multi Pages
Number P Message Digest Part /.zip (ifappl.)

142727
23961-

PostAIAPOA-10AugZO15-2.pdf 750db0cel359ddb30c1 e3775e6dl89304ba
{833

Power of Attorney 
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The page size in the PDF is too large. The pages should be 8.5 x 11 or A4. Ifthis PDF is submitted,the pages will be resized upon entry into the
Image File Wrapper and may affect subsequent processing 

Information:

. . . 121670
Assrgnee showmg of ownership per 37 23961DIV-

CFR 3.73 Statement373Csigned.pdf chl 829387868b23l46644b635cc5b4bbc
73333

Warnings:

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,

characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111
lfa new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)—(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

lfa timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/D0/EO/903 indicating acceptance of the application as a

national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

Ifa new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number

and ofthe International Filing Date (Form PCT/R0/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF CONEVIERCE
United States Patent and Trademark Office
Address: COMSIISSIONER FOR PATENTS

P.O. Box 1450
Alexandria. Virginia 2231371430www.uspto.gov

 
NOTICE OF ALLOWANCE AND FEE(S) DUE

_ EXAMINER

Lathrop & Gage KOMATsU, LIN
28 State Street

BMA 02109-1775
1676

DATE MAILED: 05/13/2015

APPLICATION NO. FILING DATE FIRST NAIVIED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

14/096,346 12/04/2013 Sandra O'Connor 552815: CPT-011USDV 2832
TITLE OF INVENTION: LIPOPEPTIDE COMPOSITIONS AND RELATED METHODS 

APPIN TYPE ENTITY STATUS ISSI IE FEE DIIE PIIEI IC ATION EEE DIIE PREV. PAID ISSITE EEE TOTAI FEE(S) DUE DATE DUE

nonprovisional UNDISCOUN TED $960 08/13/2015
 

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON TIIE MERITS IS CLOSED. TIIIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGIITS.
THIS APPLICATION IS SUBJECT TO WITHDRAVVAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORIVI
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW
DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS1s shown as SMALL or MICRO verify whether entitlement to that
entity status still applies.

If the ENTITY STATUSIs the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - EEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entityfees.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Eee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to
Mail Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.

Page 1 of 3
PTOL—85 (Rev. 02/11)
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: M_ail Mail Stop ISSUE FEECommissioner for Patents
P.0. Box 1450
Alexandria, Virginia 22313-1450

or m (571 )-273-2885

INSTRUCIIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
propriate. All further correspondence including the Patent advance orders and notification of maintenance fees will be mailed to the current correspondence address as
incated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" formaintenance fee notifications.

Note: A certificate of mailin can only be used for domestic mailings of the
Fee(s) Transmittal. This certi icate cannot be used for any other accompanying

CURRENT CORRESPONDENCE ADDRESS (Note: Uh: Block HUI any chime: of minim») aper_s. Each additional paper such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

Certificate of Mailing or Transmission
113513 7590 05/13/2013 I hereby certify that this Fee(s) Transmittal is being deposited with the Lnited

Lathrop & Gage States Postal Service with sufficient postage for first class mail in an envelope
28 St 1 St 1 addressed to the Mail Stop ISSUE FEE address above, or being facsimilea C I‘CC transmitted to the USPTO (571) 273—2885, on the date indicated below.
Boston, MA 02109-1775

 
 

APPLICATION 1\O. FILING DATE FIRST NMIED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

14/096.346 12/04/2013 Sandra O'Connor 552815: CPT7011USDV 2832

TITLE OF INVENTION: LIPOPEPTIDE COMPOSITIONS AND RELATED NIETHODS

APPLN TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE PREV. PA ) ISSI E FEE TOTAL FEE(S) DUE DATE DUE

 

 
   

 
nonprovisiona] UNDISCOUNTED $960 08/13/2015,

EXAMINER ART UNIT CLASS-SUB CLASS

KOMATSU, LI N 1676 514-021100

1. Change of correspondence address or indication of "Fee Address" (37
CF 1 1.363).

3 Chan e of correspondence address (or Change of CorrespondenceAddressoorm PTO/SB/122) attached.

3 ”Fee Address" indication (or ”Fee Address" Indication form
)TO/SB/47; Rev 03—02 or more recent) attached. Use of a Customer
Number is required.

3. ASSIGNEj I\AV1E AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

)LEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.
(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and S TATE OR COUNTRY)

2. For printing on the patent front page, list
(1) The names of up to 3 registered patent attorneys
or agents OR alternatively.

(2) The name of a single firm (having as a member a 2
registered attorney or agent) and the names of 11p to
2 registered patent attorneys or agents. If no name is
listed no name will be printed

w  
 

Please check the appropriate assignee category or categories (will not be printed on the patent) : D Individual D Corporation or other private group entity D Government

 
4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)

3 Issue Fee 3 A check is enclosed.

3 Publication Fee (No small entity discount permitted) 3 Payment by credit card. Form PTO—2038 is attached.
3 Advance Order 7 # of Copies jThe director is hereby authorized to charge the required fee(s), any deficiency, or credits anyoverpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)

3 Applicant certifying micro entity status. See 37 CFR 1.29 NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/ 15A and 15B), issuefee payment in the micro entity amount will not be accepted at the risk of application abandonment.

3 Applicant asserting small entity status. See 37 CFR 1.27 NOTE: If the application was previously under micro entity status, checking this box will be takento be a notification of loss of entitlement to micro entity status.
 
3 Applicant changing to regular undiscounted fee status. NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or microentity status, as applicable.

NOTE: This form must be signed in accordance with 37 CFR 131 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

  

  
Authorized Signature Date

Typed or printed name Registration No.

Page 2 of 3

PTOL-85 Part B (IO-l3) Approved for use through 10/31/2013. OMB 0651-0033 US. Patent and Trademark Office; US. DEPARTMENT OF COMMERCE
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF CONEVIERCE
United States Patent and Trademark Office
Addiess: COME/IISSION'ER FOR PATENTS

P.O. Box 1450
Alexandria. Virginia 2231371430www.mspto.gov

APPLICATION NO. FILING DATE FIRST NAIVIED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

 
 

14/096,346 12/04/2013 Sandra O'Connor 552815: CPT-011USDV 2832

—
113613 7590 [15/13/2013

Lathrop & Gage KOMATSU, LIN
28 State Street

BMA 02109-1775
1676

DATE MAILED: 05/13/2015

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)

(Applications filed on or after May 29, 2000)

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation With the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the

requirement that the Office provide a patent term adjustment determination with the notice of allowance. See

Revisions to Patent Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer

providing an initial patent term adjustment determination with the notice of allowance. The Office Will continue to

provide a patent term adjustment determination with the Issue Notification Letter that is mailed to applicant

approximately three weeks prior to the issue date of the patent, and Will include the patent term adjustment on the

patent. Any request for reconsideration of the patent term adjustment determination (or reinstatement of patent term

adjustment) should follow the process outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of

Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be

directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.

Page 3 of 3
PTOL—85 (Rev. 02/11)
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and
Budget approval before requesting most types of information from the public. When OMB approves an agency
request to collect information from the public, OMB (i) provides a valid OMB Control Number and expiration
date for the agency to display on the instrument that will be used to collect the information and (ii) requires the
agency to inform the public about the OMB Control Number’s legal significance in accordance with 5 CFR
1320.5(b).

The information collected by PTOL—85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary
depending upon the individual case. Any comments on the amount of time you require to complete this form
and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, PO. Box 1450, Alexandria, Virginia 22313-1450. DO NOT
SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, PO. Box

1450, Alexandria, Virginia 22313—1450. Under the Paperwork Reduction Act of 1995, no persons are required to
respond to a collection of information unless it displays a valid OMB control number.

Privacy Act Statement

The Privacy Act of 1974 (PL. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the
requirements of the Act, please be advised that: (1) the general authority for the collection of this information is
35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which
the information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission
related to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and
Trademark Office may not be able to process and/or examine your submission, which may result in termination of
proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:
1. The information on this form will be treated confidentially to the extent allowed under the Freedom of

Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records
may be disclosed to the Department of Justice to determine whether disclosure of these records is required
by the Freedom of Information Act.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of
settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance
from the Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having
need for the information in order to perform a contract. Recipients of information shall be required to
comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes
of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C.
218(c)).

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency's
responsibility to recommend improvements in records management practices and programs, under authority
of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations
governing inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive.
Such disclosure shall not be used to make determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication
of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a
record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the
record was filed in an application which became abandoned or in which the proceedings were terminated
and which application is referenced by either a published application, an application open to public
inspection or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Application No. Applicant(s)

 . . . . 14/096,346 O‘CONNOR ET AL.
Examiner-Initiated Interwew Summary _ _Examiner Art UnIt

LI NI KOMATSU 1676 

All participants (applicant, applicant’s representative, PTO personnel):

(1) L/ NI KOMA TSU. (3)Jana Lewis.

(2) Julie Ha . (4) .

Date of Interview: 22 April 2015.

Type: IZI Telephonic El Video Conference
I:I Personal [copy given to: I] applicant I:I applicant’s representative]

Exhibit shown or demonstration conducted: I:| Yes IZI No.
If Yes, brief description:

 

Issues Discussed D101 D112 D102 D103 IZOthers
(For each of the checked box(es) above, please describe below the issue and detailed description of the discussion)

Claim(s) discussed: 43-45 51 and 52.
 

Identification of prior art discussed:

Substance of Interview
(For each issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification of a
reference or a portion thereof, claim interpretation, proposed amendments, arguments of any applied references etc...)

The Examiner telephoned Applicant’s representative, Jana Lewis, to discuss amendments to put this application in
condition for allowance. Minor changes are needed for claims 43-45, 51 and 52. Authorization for an examiner's
amendment was given on the phone by applicant's representative.

Applicant recordation instructions: If is not necessary for applicant to provide a separate record of the substance of interview.

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of
the substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the
general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised.

I:I Attachment
/JULIE HN

Primary Examiner, Art Unit 1675

iLl NI KOMATSU/
Examiner, Art Unit 1676

  
 

U.S. Patent and Trademark Office

PTOL-413B (Rev. 8/11/2010) Interview Summary Paper No. 20150422
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Application No. Applicant(s)
14/096,346 O'CONNOR ET AL.
Examiner Art Unit AIA (First Inventor to
LI NI KOMATSU 1676 WE) Status

No

  
 

 

  
 

 
 
 

 
 

 
 

 
 
 

 
 
 
 
 
 
 
 
 

 

 
 

 
 
 

 
 

 
 
 
 

 
 

  
 

Notice of Allowability  
 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this app ication. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL—85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

 
1. IZI This communication is responsive to amendmentfiled on 4/10/2015.

El A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on
 

2. I] An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the restriction
requirement and election have been incorporated into this action.

3. IX The allowed claim(s) is/are 22 31.39 and 42-53. As a result of the allowed claim(s), you may be eligible to benefit from the Patent
Prosecution Highway program at a participating intellectual property office for the corresponding application. For more information,
please see htf :i/www.us tocov/ atentsiinit events/P h/index.'s ‘ or send an inquiry to PPeredbackgfiusgtooov .

 

 

4. I] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

Certified copies:

a) [I All b) [I Some *0) El None of the:

1. El Certified copies of the priority documents have been received.

2. El Certified copies of the priority documents have been received in Application No.

3. El Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE “MAILING DATE" of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. El CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.

El including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mai| Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheef(s) should be labeled as such in the header according to 37 CFR 1.1 21 (d).

6. El DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner’s comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)
1. I] Notice of References Cited (PTO-892) 5. IXI Examiner's Amendment/Comment

2. IX Information Disclosure Statements (PTO/SB/Os), 6. [Z Examiner‘s Statement of Reasons for Allowance
Paper No./Mai| Date 4/10/2015

3. El Examiner‘s Comment Regarding Requirement for Deposit 7. El Other .
of Biological Material

4. IX Interview Summary (PTO—413),
Paper No./Mai| Date 20150422.

/JUL|E HA/

Primary Examiner, Art Unit 1675
  

 
/L| NI KOMATSU/

Examiner, Art Unit 1676

 
 

U 8 Patent and Trademark Office

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mai| Date 20150413
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Application/Control Number: 14/096,346 Page 2

Art Unit: 1676

DETAILED ACTION

1. The present application is being examined under the pre—AIA first to invent provisions.

2. Amendment after Non-final office action filed on 4/10/2015 is acknowledged.

3. Claims 1-21, 23-30, 32-38, 40 and 41 have been cancelled.

4. New claims 43-53 have been added.

5. Claims 22, 31,39 and 42—53 are pending in this application.

6. Applicant elected without traverse of sucrose as species of excipient; a molar ratio of

daptomycin to the sugar of about 1 :1 .12 to about 1:21.32 as recited in claim 25 as species of molar ratio

of daptomycin to the sugar; a pH of 6.5—7.5 as recited in claim 37 as species of pH; a phosphate buffering

agent as species of buffering agent; and converting the aqueous daptomycin solution to a solid

pharmaceutical composition by lyophilization as recited in claim 40 as species of way to convert the

aqueous daptomycin solution to a solid pharmaceutical composition in the reply filed on 9/24/2014.

Restriction requirement was deemed proper and made FINAL in the previous office action. The

instant claims 22, 31, 39 and 42-53 are drawn to a solid pharmaceutical daptomycin composition

comprising daptomycin and sucrose. A search was conducted on the elected species, and this appears

to be free of prior art. A search was extended to the genus in claims 22, 50 and 53, and this too appears

to be free of prior art.

Withdrawn Objections and Rejections

7. Objection to the specification is hereby withdrawn in view of Applicant’s amendment to the

specification.

8. Objection to the drawings is hereby withdrawn in view of Applicant‘s amendment to the drawings.

9. Objection to claims 31 and 41 is hereby withdrawn in view of Applicant‘s amendment to the claim.

10. Rejection to claims 22-42 under 35 U.S.C. 101 is hereby withdrawn in view of Applicant's

amendment to the claim and Applicant’s persuasive arguments.

11. Rejection to claims 22-42 under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-AIA), second paragraph

is hereby withdrawn in view of Applicant's amendment to the claim.
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Art Unit: 1676

12. Rejection to claim 41 under 35 U.S.C. 112(d) or 35 U.S.C. 112 (pre-AIA), 4th paragraph is hereby

withdrawn in view of Applicant‘s cancellation of claim 41.

13. Rejection to claims 22-25, 27 and 32-42 under pre-AIA 35 U.S.C. 102(b) as being anticipated by

Inman et al (EP 0386951 A2, filed with IDS) is hereby withdrawn in view of Applicant‘s amendment to the

claim.

14. Rejection to claims 22—26 and 34—42 under pre—AIA 35 U.S.C. 102(b) as being anticipated by Wei

et al (CN 1616083 A, machine translation used, filed with IDS) is hereby withdrawn in view of Applicant's

amendment to the claim.

15. Rejection to claims 22—31 and 34—42 under pre—AIA 35 U.S.C. 103(a) as being unpatentable over

Wei et al (CN 1616083 A, machine translation used, filed with IDS) in view of Smales et al (Therapeutic

proteins, methods and protocols, Humana press, 2005, pages 287-292, filed with IDS) is hereby

withdrawn in view of Applicant's amendment to the claim and Applicant’s persuasive arguments.

16. Rejection to claims 22—25 and 27—42 under pre—AIA 35 U.S.C. 103(a) as being unpatentable over

Inman et al (EP 0386951 A2, filed with IDS) in view of Smales et al (Therapeutic proteins, methods and

protocols, Humana press, 2005, pages 287-292, filed with IDS) is hereby withdrawn in view of Applicant‘s

amendment to the claim and Applicant’s persuasive arguments.

Examiner's Amendment

17. An examiner's amendment to the record appears below. Should the changes and/or additions be

unacceptable to applicant, an amendment may be filed as provided by 37 CFR 1.312. To ensure

consideration of such an amendment, it MUST be submitted no later than the payment of the issue fee.

Authorization for this examiner’s amendment was given in telephone interviews with Jana Lewis

on 4/22/2015.

Claims 43-45, 51 and 52 have been amended as follows:
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43. (Currently Amended) The pharmaceutical product according to claim 42, wherein the

pharmaceutically acceptable diluent is selected from sterile water for injection, sterile sodium chloridefl

injection, or bacteriostatic water for injection.

44. (Currently Amended) The solid pharmaceutical daptomycin composition of claim 39, wherein

the buffering agent eemprises—is selected from the group consisting of phosphate, citrate, maleate,

carbonate, or a combination thereof;

45. (Currently Amended) The solid pharmaceutical daptomycin composition of claim 39, wherein

the buffering agent eemprisesis selected from the group consisting of sodium phosphate dibasic, sodium

citrate, sodium bicarbonate, histidine monohydrochloride, tris(hydroxymethyl)aminomethane, epmaleate,

or a combination thereof.

51. (Currently Amended) The solid pharmaceutical daptomycin composition of claim 50, wherein

the buffering agent eemprises—is selected from the group consisting of phosphate, citrate, maleate,

carbonate, or a combination thereof;

52. (Currently Amended) The solid pharmaceutical daptomycin composition of claim 50, wherein

the buffering agent eemprises—is selected from the group consisting of sodium phosphate dibasic, sodium

citrate, sodium bicarbonate, histidine monohydrochloride, tris(hydroxymethyl)aminomethane, er—maleate,

or a combination thereof.

Claims 22, 31, 39, 42, 46-50 and 53 as filed in the amendment filed on 4/10/2015.

Claims 22,31, 39 and 42-53 are allowed.

Reasons for Allowance

18. The following is an examiner’s statement of reasons for allowance:
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A solid pharmaceutical daptomycin composition comprising daptomycin and sucrose recited in

instant claims 22,31, 39 and 42—53 is free of prior art. The closest prior arts are Wei et al (CN 1616083

A, machine translation used, filed with IDS) and Smales et al (Therapeutic proteins, methods and

protocols, Humana press, 2005, pages 287-292, filed with IDS). Wei et al teach a solid pharmaceutical

daptomycin composition comprising 250 mg daptomycin and 100 mg lactose in a bottle obtained by

freeze—drying/lyophilization, and reconstituting the solid pharmaceutical daptomycin preparation

comprising 125 to 500 mg daptomycin in a pharmaceutically acceptable diluent such as 3 or 10 ml water

to obtain a reconstituted pharmaceutical daptomycin composition for intravenous administration, for

example, Abstract; claims 1—5; page 4, the 2nd paragraph; and pages 7—8, Embodiment 2. Smales et al

teach that therapeutic proteins/peptides can be stabilized by adding protein-stabilizers, such as sugar at

concentration of 10-100 mg/ml, in the process of formulation, and nonreducing disaccharides, such as

sucrose and trehalose, are the most potent and useful excipients to protect protein conformation in

aqueous solutions and freeze—dried solids, and sucrose has been widely used in various pharmaceutical

formulation, for example, page 288, Table 2; page 289, “3.2. Formulation Design”; and pages 290-291,

“3.3.2. Sugars”. However, Applicant has presented unexpected results of surprising rapid reconstitution

of solid daptomycin compositions comprising sucrose and increased chemical stability of such

composition (see pages 15-17 of Applicant’s Arguments/Remarks filed on 4/10/2015). These unexpected

results rebut any prima facie case of obviousness. Therefore, the solid pharmaceutical daptomycin

composition comprising daptomycin and sucrose recited in instant claims 22, 31, 39 and 42-53 is both

novel and unobvious over the prior arts of record, and the claimed composition is markedly different from

what exist in nature.

Any comments considered necessary by applicant must be submitted no later than the payment

of the issue fee and, to avoid processing delays, should preferably accompany the issue fee. Such

submissions should be clearly labeled “Comments on Statement of Reasons for Allowance.”

Conclusion

Claims 22, 31, 39 and 42—53 are allowed.
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Any inquiry concerning this communication or earlier communications from the examiner should

be directed to LI NI KOMATSU whose telephone number is (571)270—3534. The examiner can normally

be reached on Mon-Thurs 8-5pm EST.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s supervisor,

Karlheinz Skowronek can be reached on (571)272-9047. The fax phone number for the organization

where this application or proceeding is assigned is 571—273—8300.

Information regarding the status of an application may be obtained from the Patent Application

Information Retrieval (PAIR) system. Status information for published applications may be obtained from

either Private PAIR or Public PAIR. Status information for unpublished applications is available through

Private PAIR only. For more information about the PAIR system, see http://pair-direct.uspto.gov. Should

you have questions on access to the Private PAIR system, contact the Electronic Business Center (EBC)

at 866-217-9197 (toll-free). If you would like assistance from a USPTO Customer Service Representative

or access to the automated information system, call 800—786—9199 (IN USA OR CANADA) or 571—272—

1000.

/L. K./

Examiner, Art Unit 1676

/JULIE HA/

Primary Examiner, Art Unit 1675
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Application No. Applicant(s)

 . . . . 14/096,346 O‘CONNOR ET AL.
Examiner-Initiated Interwew Summary _ _Examiner Art UnIt

LI NI KOMATSU 1676 

All participants (applicant, applicant’s representative, PTO personnel):

(1) L/ NI KOMA TSU. (3)Jana Lewis.

(2) Julie Ha . (4) .

Date of Interview: 22 April 2015.

Type: IZI Telephonic El Video Conference
I:I Personal [copy given to: I] applicant I:I applicant’s representative]

Exhibit shown or demonstration conducted: I:| Yes IZI No.
If Yes, brief description:

 

Issues Discussed D101 D112 D102 D103 IZOthers
(For each of the checked box(es) above, please describe below the issue and detailed description of the discussion)

Claim(s) discussed: 43-45 51 and 52.
 

Identification of prior art discussed:

Substance of Interview
(For each issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification of a
reference or a portion thereof, claim interpretation, proposed amendments, arguments of any applied references etc...)

The Examiner telephoned Applicant’s representative, Jana Lewis, to discuss amendments to put this application in
condition for allowance. Minor changes are needed for claims 43-45, 51 and 52. Authorization for an examiner's
amendment was given on the phone by applicant's representative.

Applicant recordation instructions: If is not necessary for applicant to provide a separate record of the substance of interview.

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of
the substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the
general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised.

I:I Attachment
/JULIE HN

Primary Examiner, Art Unit 1675

iLl NI KOMATSU/
Examiner, Art Unit 1676
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Application/Control No. Applicant(s)/Patent Under Reexamination

Issue Classification 14096346 O'CONNOR ET AL.

Ll NI KOMATSU 1676

A61K ' '_“““ 12 F 2013-01-01

 

 
A61 K 0019 | 2013-01-01

A61 K 08 A 2013-01—01

A61 K 19 | 2013-01—01

A61 K 00 A 2013-01-01

A61 K 26 | 2013-01-01

A61 K 00 A 2013-01-01

A61 K 10 | 2013-01—01

007K 02 A 2013-01-01   
Version

 
/L| NI KOMATSU/

ExaminerArt Unit 1676 05104201 5 Total Claims Allowed:
1 5

(Assistant Examiner) (Date)
/JULIE HA/

Primary Examiner.Ait Unit 1675 05/05/2015 O.G. Print Claim(s) O.G. Print Figure

(Primary Examiner) (Date) 1 None
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Issue Classification 14096346 O'CONNOR ET AL.
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US ORIGINAL CLASSIFICATION INTERNATIONAL CLASSIFICATION
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7/50 (2006-01-01) I...-
 

CROSS REFERENCE(S)

SUBCLASS (ONE SUBCLASS PER BLOCK)
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/L| NI KOMATSU/

Examiner.Art Unit 1676 05104201 5 Total Claims Allowed:
1 5

(Assistant Examiner) (Date)
/JULIE HA/

Primary Examiner.Art Unit 1675 05/05/2015 O.G. Print Claim(s) O.G. Print Figure

(Primary Examiner) (Date) 1 None
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Application/Control No. Applicant(s)/Patent Under Reexamination

Issue Classification 14096346 O'CONNOR ET AL.

Ll NI KOMATSU 1676

El Claims renumbered in the same order as presented by applicant [I [I T.D El Fl.1.47

Final Original Final Original Final Original Final Original Final Original Final Original Final Original Final Original
1 22

/L| NI KOMATSU/

Examiner.Art Unit 1676 05104201 5 Total Claims Allowed:

 

 
 
 

 
 
 

 
 

 
 
 

 
 
 

         

1 5
(Assistant Examiner) (Date)
/JULIE HA/

Primary Examiner.Ait Unit 1675 05/05/2015 O.G. Print Claim(s) O.G. Print Figure 
(Primary Examiner) (Date) 1 None
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System in accordance with § ?_6(a)(4)_ 9 Attorney Docket No. c111—02/02 US / 552815

Dated: April 10 2015
Electronic Signature for Brian C. Trinque, Ph.D., Esq.:
Brian C. Trinque/ 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of: Examiner: Komatsu, Li N.
Sandra O’Connor et a1.

Application No.: 14/096,346 Art Unit: 1676

Filed: December 4, 2013 Conf. N0.: 2832

For: LIPOPEPTIDE COMPOSITIONS AND RELATED METHODS

RESPONSE TO OFFICE ACTION
 

MS Amendment

PO. Box 1450

Alexandria, VA 22313-1450

Dear Colleague:

This communication is responsive to the Non-Final Office Action having a

mailing date of December 10, 2014 for the referenced application. Applicants herein

petition for a one-month extension of time.

Amendments to the Specification begin on page 2 of this paper;

Amendments to the Figures begin on page 6 of this paper;

Amendments to the Claims begin on page 7 of this paper; and

Remarks begin on page 10 of this paper.
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AMENDMENTS TO THE SPECIFICATION

Please amend the paragraphs at page 6, line 18 through page 7, line 5 of the

application as filed as follows:

194%}er is the chemical structure of daptomycin.

FigurcLZM is the chemical structure of anhydro-daptomycin.

WM is the chemical structure of the beta-isomer of daptomycin.

Figure—4w is the chemical structure of the lactone hydrolysis product of daptomycin.

WFIGS. SA-SE show Table 6 which lists listingexamples of preferred
 

daptomycin compositions. These compositions were prepared as liquid solutions, then

lyophilized to provide solid pharmaceutical daptomycin preparations that reconstitute in an

aqueous pharmaceutical diluent within less than 2 minutes (including compositions that

reconstitute in less than 1 minute). In Table 6, “Recon time” refers to the time required for about

500 mg the lyophilized daptomycin composition described in the “Formulation (solid state)”

column to dissolve in 10 mL of 0.9% aqueous sodium chloride at room temperature (about 25

degrees C).

Figureé—isFIGS. 6A and 6B show Table 7. which lists listing—examples of other

daptomycin compositions. These compositions were prepared as liquid solutions, then

lyophilized to provide solid pharmaceutical lipopeptide preparations that reconstitute in an

aqueous pharmaceutical diluent within 2 minutes or more. In Table 7, “Recon time” refers to the

time required for about 500 mg the lyophilized daptomycin solution to dissolve in 10 mL of

0.9% aqueous sodium chloride at room temperature (about 25 degrees C).

Figurfi—isFIGS. 7A-7H show Table 8 which lists listing—examples of daptomycin
 

compositions containing a sugar.

FigureS—isFIGS. 8A-8C show Table 9. which shows skewing—the percent change in total

daptomycin purity measured and calculated for various daptomycin formulations according to

Example 4.
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Please amend the paragraph at page 11, line 21 through page 12, line 2 of the

application as filed as follows:

Unexpectedly, combining daptomycin with one or more non-reducing sugars (e.g.,

Wuehalose, sucrose and mannitol) in a solid pharmaceutical preparation enhanced the

chemical stability of daptomycin in both solid and reconstituted liquid phases. Daptomycin

chemical stabilities were measured by comparing measurements of total daptomycin purity from

multiple solid samples stored under known time periods (e.g., up to 12 months) under known

conditions (e.g., constant temperatures). The daptomycin total purity for each sample was

measured by high performance liquid chromatography (HPLC) (using parameters in Table 3)

according to Example 4. In addition, the amount of daptomycin (Figure 1) in the reconstituted

daptomycin solution was measured relative to the amount of substances selected from the group

consisting of the anhydro—daptomycin (Figure 2), the beta—isomer of daptomycin (Figure 3) and

the lactone hydrolysis product of daptomycin (Figure 4). Similarly, to determine daptomycin

chemical stability in the reconstituted daptomycin solution, the HPLC measurement and

calculation of daptomycin purity in the reconstituted daptomycin solution was repeated

according to Example 4 at various time intervals up to 14 days after preparing the reconstituted

daptomycin solution.

Please amend the paragraph at page 16, line 31 to page 17, line 11 of the application

as filed as follows:

According to the package insert for daptomycin for injection sold under the trademark

GU—BlGI—N® CUBICIN® (i.e., daptomycin without glycine or a sugar):

“The contents of a GU—BTGINCUBICIN® 500 mg vial should be reconstituted using
aseptic technique as follows:

Note: To minimize foaming, AVOID vigorous agitation or shaking of the vial during or
after reconstitution.

1. Remove the polypropylene flip-off cap from the GU—BlGI—NCUBICIN® vial to expose
the central portion of the rubber stopper.

2. Slowly transfer 10 mL of 0.9% sodium chloride injection through the center of the

rubber stopper into the GU—BlGI—NCUBICIN® Vial, pointing the transfer needle toward the
wall of the vial.

3. Ensure that the entire GU—BlGI—NCUBICIN® product is wetted by gently rotating the
vial.

4. Allow the product to stand undisturbed for 10 minutes.

5. Gently rotate or swirl the vial contents for a few minutes, as needed, to obtain a

completely reconstituted solution.”
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U.S. Patent Application No.: 14/096,346 Docket No. C111-02/02 US / 552815

Please amend the paragraphs at page 32, line 30 through page 33, line 16 of the

application as filed as follows:

Other compositions include a powder, pharmaceutical composition comprising

daptomycin and at least one excipient selected from sorbitol, mannitol, sucrose, glycine,

trehalose, lactose, maltose, fructose and dextrose.

The composition of [[claim]]specific embodiment 1 comprising:

a. 500 mg daptomycin;

b. 714.3 mg sucrose; and

C. 35.5 mg sodium phosphate dibasic

wherein the composition is compounded at a pH of about 7.

The composition of [[claim]]specific embodiment 1 comprising:

a. 500 mg daptomycin;

b. 476.2 mg sucrose;

c. 142.9 mg mannitol; and

d. 35.5 mg sodium phosphate dibasic

wherein the composition is compounded at a pH of about 7.

The composition of [[claim]]specific embodiment 1 comprising:

a. 500 mg daptomycin;

b. 476.2 mg sucrose;

C. 285.8 mg mannitol; and

d. 35.5 mg sodium phosphate dibasic

wherein the composition is compounded at a pH of about 7.

Please amend the paragraphs at page 36, lines 5-28 of the application as filed as

follows:

In another aspect of the invention is provided a method for preparing compositions of

[[claim]]specific embodiment 1 that are compounded with a buffer, for example at pH 7. This

process comprises the steps of

a. supplying a daptomycin preparation

b. adding a pH adjuster to obtain a solution of about pH 4.7-6.0;

0. adding a buffering agent;
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d. adding at least one excipient selected from sorbitol, mannitol, sucrose, glycine,

trehalose, lactose, maltose, fructose and dextrose;

e. adding a pH adjuster to obtain a pH of about 7.0

f. diluting the bulk solution With sWFI

g. filtering the solution of step f; and

h. converting the composition to a powder form to obtain the solid daptomycin

composition.

In another aspect of the invention is provided a method for preparing compositions of

[[claim]]specific embodiment 1 that are compounded With a buffer, for example at pH 7. This

process comprises the steps of

a. supplying a daptomycin preparation

b. adding a pH adjuster to obtain a solution of about pH 4.7—6.0;

0. adding a buffering agent;

d. adding at least one excipient selected from sorbitol, mannitol, sucrose, glycine,

trehalose, lactose, maltose, fructose and dextrose;

FD
adding a pH adjuster to obtain a pH of about 7.0

["1 diluting the bulk solution with sWFI

filtering the solution of step f; andg.

h. converting the composition to a powder form to obtain the composition of

[[claim] ] specific embodiment 1.
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AMENDMENT TO THE FIGURES

Applicants respectfully submit herewith Replacement Figures 1-8 in accordance With

37 CFR1.121 and l.84(u)(l).
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AMENDMENTS TO THE CLAIMS

1-21. (Canceled)

22. (Currently Amended) A solid pharmaceutical daptomycin compo sition. wherein

said composition is prepared by lyophilizing an aqueous daptomycin solution comprising

daptomycin and sucroseat least eneexcipient selected frem glycineand a sugar, whereinan

mmmmef09%aqueeuswdiufiecmwdembsstha35mmfiem254egre%

G.

 

  

 

  

23-30. (Canceled)

31. (Currently Amended) [[he]]T_he solid pharmaceutical daptomycin composition of

claim ELDOH, wherein the molar ratio of daptomycin to sucrose is about 1:1.12 to about 1:8.98.

32-38. (Canceled)

39. (Currently Amended) The solid pharmaceutical daptomycin composition of claim

Q[[34]], wherein the aqueous daptomycin solution further comprises a buffering agent.

40. (Canceled)

41. (Canceled)

42. (Previously Presented) A pharmaceutical product comprising the solid

pharmaceutical daptomycin composition of claim 22 and a pharmaceutically acceptable diluent.

43. (New) The pharmaceutical product according to claim 42 wherein the pharmaceutically

acceptable diluent is selected from sterile water for injection, sterile sodium chloride injection, or

bacterio static water for injection.
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44. (New) The solid pharmaceutical daptomycin composition of claim 39, wherein

the buffering agent comprises phosphate, citrate, maleate, carbonate, or a combination thereof

45. (New) The solid pharmaceutical daptomycin composition of claim 39, wherein

the buffering agent comprises sodium phosphate dibasic, sodium citrate, sodium bicarbonate,

histidine monohydrochloride, tris(hydroxymethyl)aminomethane, or maleate.

46. (New) The solid pharmaceutical daptomycin composition of claim 39, wherein

the buffering agent is sodium phosphate dibasic.

47. (New) The solid pharmaceutical daptomycin composition of claim 22, wherein

the aqueous daptomycin solution has a pH of about 4.5 to about 8.0.

48. (New) The solid pharmaceutical daptomycin composition of claim 47, wherein

the aqueous daptomycin solution has a pH of about 6.5 to about 7.5.

49. (New) The solid pharmaceutical daptomycin composition of claim 48, wherein

the aqueous daptomycin solution has a pH of about 7.0.

50. (New) A solid pharmaceutical daptomycin composition, wherein the solid

pharmaceutical daptomycin composition is prepared by a process comprising:

a. forming an aqueous solution comprising daptomycin, wherein the aqueous

solution has a pH of about 4.5 to about 5.0;

b. adding a buffering agent to the aqueous solution of daptomycin;

c. dissolving sucrose in the aqueous solution of daptomycin to form a buffered

daptomycin sucrose formulation;

d. adjusting the pH of the buffered daptomycin sucrose formulation to about 6.5 to

about 7.5; and

e. converting the buffered daptomycin sugar formulation to the solid pharmaceutical

daptomycin composition.

AMNEAL EX. 1002



AMNEAL EX. 1002

US. Patent Application No.: 14/096,346 Docket No. C111-02/02 US / 552815

51. (New) The solid pharmaceutical daptomycin composition of claim 50, wherein

the buffering agent comprises phosphate, citrate. maleate, carbonate, or a combination thereof

52. (New) The solid pharmaceutical daptomycin composition of claim 50, wherein

the buffering agent comprises sodium phosphate dibasic, sodium citrate, sodium bicarbonate,

histidine monohydrochloride, tris(hydroxymethyl)aminomethane, or maleate.

53. (New) A solid pharmaceutical daptomycin composition, wherein the solid

pharmaceutical daptomycin composition is prepared by a process comprising:

a. dissolving sucrose in an aqueous solution comprising daptomycin to form a

daptomycin sucrose formulation;

b. adjusting the pH of the daptomycin sucrose formulation to about 6.5 to about 7.5;

and

c. converting the daptomycin sugar formulation to the solid pharmaceutical

daptomycin composition.
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REMARKS

Status of the claims

Prior to entry of the instant amendments, claims 22-42 were pending in the instant

application. Applicants herein amend claims 22, 31, and 39, and cancel claims 23-30, 32-38, 40,

and 41. Claims 43-53 have been added. Therefore, upon entry of the instant amendments,

claims 22, 31, 39, and 42-53 will be pending in the instant application.

Claim 22 has been amended to specify that the solid pharmaceutical daptomycin

composition is prepared by lyophilizing an aqueous daptomycin solution comprising daptomycin

and sucrose. Claims 31 and 39 have been amended to depend from claim 22. Support for these

amendments to the claims can be found at least, for example, at page 3, line 31 through page 4,

line 3; page 5, lines 15-17; and Table 6 (Figure 5) of the application as filed.

New claim 43 specifies diluents for the pharmaceutical product. Support for new claim

43 can be found at least, for example, at page 10, lines 27—28 of the application as filed. New

claims 44—46, 51, and 52 specify the buffering agent of the solid pharmaceutical daptomycin

composition. Support for new claims 44-46, 51, and 52 can be found at least, for example, at

page 8, lines 9-10 and page 8, lines 13-17. New claims 47-49 specify the pH of the aqueous

daptomycin solution. Support for new claims 47-49 can be found at least, for example, at page

5, lines 25-28. New claims 50 and 53 specify a process for preparing the solid pharmaceutical

daptomycin composition. Support for new claims 50 and 53 can be found at least, for example,

at page 4, lines 11—24 and page 5, lines 18—19.

The foregoing claim amendments have been made solely for the purpose of expediting

prosecution of the present application. No new matter is added. Applicants reserve the right to

pursue the subject matter of the present claims prior to being amended herein in this application

or in another related application. Entry and consideration of these amendments are respectfully

requested.

Examiner Interview

Applicants thank the Examiner and the Examiner’ s supervisor for the interview of March

31, 2015, during which this application was discussed.
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Ob iections

According to the Examiner, the use of trademark should be properly referred to in the

specification. Solelyfor the purpose of expediting prosecution of the present application,

Applicants have amended the specification in accordance with the Examiner’s comments.

Applicants therefore request reconsideration and withdrawal of this objection.

Applicants here amend the specification to correct minor informalities including updates

to the Brief Description of the Drawings, a redundant “sucrose” in the recitation on page 11,

lines 21-22, and references to claim 1 in the specification.

Applicants submit herewith a replacement set of drawings. Figures 1, 2 and 4 are

objected to as allegedly being unclear as to “what ‘5’ in the figures is referring to” (page 3 of

the Office Action). Applicants note that the 5 is merely a line number. Solelyfor the

purpose of expediting prosecution of the present application, Applicants have removed the

number “5” from the figures 1, 2 and 4. Applicants therefore request reconsideration and

withdrawal of this objection.

Amendments to the specification and drawings are in compliance with 37 CFR §121.

In particular, Figures 5A-5E. 6A, 6B, 7A-7H, and 8A-8C are properly labeled in accordance

with 37 CFR 1.84(u)(1).

Claim 31 is objected to for a typographical error. Applicants have amended the claim to

correct this clear clerical error. Applicants therefore request reconsideration and withdrawal of

this objection.

Claim 41 is objected to for the use of the term “containing.” Solelyfor the purpose of

expediting prosecution of the present application, Applicants have canceled claim 41.

Applicants therefore request reconsideration and withdrawal of this objection.

Rejection under 35 U.S.C. § 101

Claims 22-42 have been rejected under 35 U.S.C. § 101 as allegedly not being directed to

 

patent-eligible subject-matter. Applicants respectfully disagree. The instant claims are directed

toward a solid pharmaceutical daptomycin composition containing daptomycin and sucrose.

According to the “2014 Interim Guidance on Patent Subject Matter Eligibility,” “the markedly

different characteristics analysis should be applied to the resultant nature-based combination,

rather than its component parts” (Federal Register, Vol. 79, No. 241, p. 74623, December 2014).

11
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Each individual component of the claimed composition may exist in nature (e.g., daptomycin and

sucrose), but a composition comprising a combination of these components, let alone a solid

pharmaceutical composition, does not exist in nature. Therefore, the combination should be

analyzed for markedly different characteristics.

“Markedly different characteristics can be expressed as the product’s structure, function,

and/or other properties” (Federal Register, Vol. 79, N0. 241, p. 74623, December 2014). The

physical characteristics of Applicants’ claimed composition comprising daptomycin in a solid

form are stiucturally different from the naturally-occurring daptomycin. In nature, daptomycin

can be derived from the fermentation product of the microorgainism Streptomyces roseosporns,

but daptomycin does not exist in a solid form in the microorganism. Furthermore, the claimed

solid pharmaceutical daptomycin compositions have different functional characteristics (e.g.,

increased chemical stability, as described below) as compared to the naturally—occurring

daptomycin. These differences rise to the level of a marked difference, and accordingly the

claimed daptomycin composition is not a “product of nature” exception as described in the

“Nature-Based Products” examples accompanying the “2014 Interim Guidance on Patent Subject

Matter Eligibility” (e.g., claim 2 of Example 4 “Purified Proteins”). Thus, the claimed invention

qualifies as eligible subject-matter.

Accordingly, Applicants respectfully request reconsideration and withdrawal of the

rejection of claims under 35 U.S.C. § 101.

Rejection under 35 U.S.C. § 112 (112

Claims 22—42 have been rejected under 35 U.S.C. § 112 ‘112 as allegedly being indefinite.

 

Specifically, the Examiner takes the position that “the speed of dissolving the solid

pharmaceutical daptomycin composition depends on many conditions, such as the physical form

of the solid, the type of mixing involved and many others” (page 9 of the Office Action).

Applicants respectfully disagree, and take the position that dissolution is dependent on the

physiochemical properties of the compound and the type of diluent. However, solelyfor the

purpose of expediting prosecution of the present application, this phrase has been removed from

the claims. Claim 22, as amended, is a product-by-process claim, which specifies a solid

pharmaceutical daptomycin composition comprising certain components (sucrose), wherein the

composition is prepared by a particular process (lyophilization). Based on the application as

12
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filed, a person of ordinary skill in the art could easily interpret the metes and bounds of claim 22

so as to understand how to avoid infringement (MPEP § 2173.02(II)).

Applicants therefore respectfully request reconsideration and withdrawal of the rejection

of claims under 35 U.S.C. § 112 ‘][2.

Rejection under 35 U.S.C. § 112 914
 

Claim 41 is rejected as allegedly being of improper dependent form. Specifically, the

Office Action alleges that claim 41 recites an inherent property and fails to further limit the

subject matter of claim 22 (page 10 of the Office Action). Applicants respectfully disagree.

However, solely for the purpose of expediting prosecution of the present application, claim 41

has been canceled. Applicants therefore request reconsideration and withdrawal of this rejection.

Rejections under 35 U.S.C. § 102(b)

Claims 22-25, 27, and 32-42

Claims 22-25, 27, and 32-42 have been rejected under 35 U.S.C. § 102(b) as being

 

anticipated by Inman et al. (EP 0386951 A2; hereinafter referred to as “Inman”). Applicants

respectfully disagree. However, solelyfor the purpose of expedited prosecution, independent

claim 22 has been amended to specify a solid pharmaceutical daptomycin composition prepared

by lyophilizing an aqueous daptomycin solution comprising sucrose.

In contrast, Inman discloses a liquid formulation with greater buffer capacity for

daptomycin in order to solve the problem of daptomycin degradation in solution. Inman fails to

disclose preparing solid pharmaceutical formulations, the subject-matter of Applicants’ claims.

In addition, Inman discloses buffered solutions of dextrose, not sucrose, as required by the

instant claims. Thus, Inman fails to recite each and every limitation of Applicants’ claimed

invention.

Claims 23-25, 27, 32-38, 40, and 41 have been canceled, and claims 31, 39, 42, and new

claims 42-53 also specify these patentable limitations.

In view of the foregoing, Applicants respectfully request withdrawal of the rejection of

claims under 35 U.S.C. § 102(b).

13
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Claims 22-26 and 34-42

Claims 22-26 and 34-42 have been rejected under 35 U.S.C. § 102(b) as being anticipated

by Wei et al. CN 1616083A; hereinafter referred to as “Wei”). Applicants respectfully disagree.

However, solely for the purpose of expedited prosecution, independent claim 22 has been

amended to specify a solid pharmaceutical daptomycin composition prepared by lyophilizing an

aqueous daptomycin solution comprising sucrose.

In contrast, Wei does not teach the use of sucrose, as specified in the instant claims.

Thus, Wei fails to recite each and every limitation of Applicants” claimed invention. Claims 23-

26, 34-38, 40, and 41 have been canceled, and instant claims 31, 39, and 42 also specify the

patentable limitations discussed above.

Applicants therefore respectfully request withdrawal of the rejection of claims under 35

U.S.C. § 102(b).

Rejections under 35 U.S.C. § 103(a)

Claims 22-3] and 34-42

Claims 22-31 and 34-42 have been rejected under 35 U.S.C. § 103(a) as allegedly being

 

obvious in view of Wei and Smales et a1. (Therapeutic Proteins: Methods and Protocols, Humana

Press, 2005, 287—292; hereinafter referred to as “Smales”). Specifically, the Office Action

alleges that Wei teaches “a solid pharmaceutical daptomycin composition comprising 250 mg

daptomycin and 100 mg lactose in a bottle obtained by freeze-drying/lyophilization’7 (page 15 of

the Office Action). The Office Action further alleges that Smales teaches that “therapeutic

proteins/peptides can be stabilized by adding protein-stabilizers. such as sugar” and that sucrose

and trehalose are “the most potent and useful excipients to protect protein conformation in

aqueous solutions and freeze-dried solids” (page 16 of the Office Action).

Applicants respectfully disagree. Applicants respectfully point out that, to support an

obviousness rejection, MPEP 2141.02 requires consideration of the “invention and prior art

references as a whole.” According MPEP 2143(I)(A), a proper, post-KSR obviousness

determination still requires the Office to show “that all the claimed elements were known in the

prior art and one skilled in the art could have combined the elements as claimed by known

methods with no change in their respective functions.” KSR, 550 U.S. at 416, 82 USPQ2d at

1395; Sakraida v. AG Pro, Inc, 425 US. 273, 282, 189 USPQ 449, 453 (1976); Anderson ’s-
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Black Rock, Inc. v. Pavement Salvage C0., 396 U.S. 57, 62-63, 163 USPQ 673, 675 (1969);

GreatAtl. & P. Tea Co. v. Supermarket Equip. Corp, 340 U.S. 147, 152, 87 USPQ 303, 306

(1950). Applicants submit that it is well-settled law that an obviousness rejection requires at

least a suggestion of all the claim elements. For the reasons set forth below, Applicants

respectfully submit that a primafaeie case of obviou sness has not been established by the Office

Action for the present claims.

The instant claims specify a solid pharmaceutical daptomycin composition prepared by

lyophilizing an aqueous daptomycin solution comprising sucrose. In contrast, the Examiner has

stated that Wei teaches “a solid pharmaceutical daptomycin composition comprising 250 mg

daptomycin and 100 mg lactose in a bottle obtained by freeze-drying/lyophilization" (page 15 of

the Office Action).

As discussed above, Wei does not disclose the use of sucrose, as specified in the instant

claims. In addition, Wei does not teach the surprising stabilizing effect of sucrose on solid

daptomycin as discovered by the instant inventors, as shown in Table 4 on pages 25-26 and in

Table 9 (Figure 8) of the application as filed. For example, as shown in Table 4, combining 15-

20% sucrose with daptomycin in a lyophilized composition increases daptomycin chemical

stability by about 78-96% (page 26, lines 11-13 of the specification as filed). As noted by the

Examiner, Wei teaches a composition comprising daptomycin and lactose (page 15 of the Office

Action). In Table 4 of the instant application, Applicants provided data that demonstrated that

combining 20% lactose with daptomycin in a lyophilized composition decreases daptomycin

chemical stability. In addition, Table 9 (Figure 8) shows that sucrose increases the chemical

stability of solid daptomycin compositions over time at elevated temperatures. Thus, Wei does

not teach or suggest the surprising benefit associated with sucrose. As Wei is silent regarding

any rationale for excipient selection, one of ordinary skill in the art would not be motivated to

substitute sucrose as an excipient based on Wei.

Smales does not make up for the deficiencies in the teachings of Wei. The Office Action

alleges that Smales teaches that “therapeutic proteins/peptides can be stabilized by adding

protein-stabilizers” (page 16 of the Office Action). Applicants respectfully submit that Smales

relates to preserving a protein’s three-dimensional structure in order to retain biological activity.

For example, Smales discloses that “various saccharides (sugars) protect the conformation of

proteins in aqueous solutions and during freeze—drying” (see page 290). The purpose of sugars

15
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as taught by Smales is to act as stabilizers during lyophilization, but the purpose of sucrose as

claimed by Applicants is to act as stabilizers during long term storage. Smales teaches

techniques to prevent proteins from denaturing during freezing or lyophilizing. The average

protein length is estimated being about 300 amino acids, with the lower limit of about 40-50

amino acids, so that the protein can fold into three-dimensional structures and perform

biochemical functions (see, e.g., http://www.sciencedaily.com/articles/p/protein_structure.htm).

In contrast, daptomycin is a cyclic peptide of only 13 amino acids, and has a molecular weight of

about 1.7 kDa. One of ordinary skill in the art would therefore appreciate that daptomycin is not

a protein, and would not be concerned with retaining the “three-dimensional” structure of

daptomycin. Daptomycin has no complexed higher-order structure. Thus, one of ordinary skill

in the art would not be motivated to apply techniques for retaining three-dimensional protein

structures to daptomycin, at least in view of the significant difference between a protein and

daptomycin.

In addition, neither Wei nor Smales, alone or in combination, teach or suggest the

surprising rapid reconstitution of solid daptomycin compositions comprising sucrose. Prior to

the present disclosure, a 500 mg vial of lyophilized daptomycin for injection (CUBICIN®)

powder, which is prepared from a daptomycin solution with no sugar, is combined with 10 mL

of 0.9% aqueous sodium chloride and allowed to stand for 10 minutes (or more). (See section

2.5 of the CUBICIN® label, as shown on page 16, line 31 through page 17, line 11 of the

specification as filed). See also the conference poster and accompanying abstract cited as

reference 1 0f the Non-Patent Literature Documents in the Information Disclosure Statement

submitted on January 6, 2014 [Sun et al., “Development of an Improved Daptomycin Drug

Product: Immediate Reconstitution, Room Temperature Product Stability and Reconstitution

Stability,” AAPS 2011, Poster No. T3328], which discloses that the average reconstitution time

for a 500 mg vial of lyophilized daptomycin for injection (CUBICIN®) powder is about 15

minutes. In contrast, the presently claimed compositions, which are “prepared by lyophilizing an

aqueous daptomycin solution comprising daptomycin and sucrose,” have much shorter

reconstitution times. As shown in Tables 6 (Figure 5) and 7 (Figure 6) of the application as filed,

compositions comprising 500 mg daptomycin prepared from daptomycin solutions comprising

sucrose reconstitute in less than 2 minutes, with most reconstituting in less than 1 minute (e.g.,

16
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compositions 4, 6, 13, 17, and 19). Composition 00 (daptomycin without a sugar) has a
 

reconstitution time of 5 minutes.

For at least the foregoing reasons, the combination of Wei and Smales does not teach or

suggest all elements of the instant claims. It is Applicants’ position that any arrival at the instant

claims using the cited references is the result of improper hindsight reconstruction. (“It is well

established that an obvious analysis that relies on the applicant’s own disclosure rather than the

prior art reference is improper as being based upon an impermissible hindsight

reconstruction.” In re Duel, 51 F.3d 1551, 1558 (Fed. Cir. 1995)). Furthermore, as discussed

above, neither Wei nor Smales predict the enhanced daptomycin chemical stability in

compositions comprising sucrose, or the rapid reconstitution of daptomycin solid compositions,

as demonstrated in the instant application. Applicants therefore request reconsideration and

withdrawal of this rejection of the claims.

Claims 22 -25 and 27-42

Claims 22-25 and 27-42 are rejected under 35 U.S.C. § 103(a) as allegedly being obvious

over Inman in view of Smales. According to the Office Action, Inman teaches “a solid

pharmaceutical daptomycin composition comprising 150 mg daptomycin and 50 mg mannitol

obtained by freeze—drying/lyophilization” (page 19 of the Office Action). The Office Action also

alleges that “[the] difference between [Inman] and the instant claims. . . is that [Inman] does not

teach sucrose or trehalose as excipient” (page 20 of the Office Action). The Office Action cites

Smales to cure this deficiency, further alleging that Smales teaches that “therapeutic

proteins/peptides can be stabilized by adding protein-stabilizers. such as sugar” and that sucrose

and trehalose are “the most potent and useful excipients to protect protein conformation in

aqueous solutions and freeze-dried solids” (page 20 of the Office Action). Applicants

respectfully disagree, at least for the following reasons.

Inman focuses on daptomycin degradation caused by dextrose. For example, Inman

discloses that “daptomycin, when dissolved in a 5% dextrose solution, undergoes 15-20%

degradation in 24 h at 25°C” (see page 2, lines 37-40). As such, Inman is directed toward

stabilizing daptomycin solutions comprising dextrose, not sucrose, with a buffer to allow for

storage with less degradation. The buffered dextrose formulations of Inman also may contain

excipients such as tonicity modifiers, preservatives, and mannitol.
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In contrast, the present claims are based on, inter alia, the advantageous combination of

daptomycin and sucrose. Sucrose is not taught or suggested by Inman. All of the example

liquid daptomycin formulations of Inman contain dextrose because 5% dextrose is a common

diluent for antibiotics (Inman, page 3, lines 39-40). Inman provides no motivation to substitute

sucrose for dextrose.

In addition, Inman discloses liquid daptomycin formulations. Inman does not teach any

solid daptomycin compositions, let alone solid compositions comprising sucrose, as is currently

claimed.

Furthermore, Inman does not teach or suggest the surprising stabilizing effect that

sucrose has on daptomycin as shown in Tables 4 and 9 of the application as filed. As described

above, Applicants have demonstrated that, surprisingly, the presently claimed solid

compositions, which comprise sucrose, provide daptomycin compositions with significantly

enhanced chemical stability of solid daptomycin compositions over time. Such a surprising

result is not predicted based on the teachings of Inman.

As described above, Smales does not predict, or even relate to, the presently claimed

compositions. Smales teaches techniques to prevent proteins from denaturing during freezing or

lyophilizing processes. However, one of ordinary skill in the art would not be motivated to apply

techniques for retaining three—dimensional protein structures to daptomycin, at least in view of

the significant difference between a protein and daptomycin. Accordingly, Smales fails to

remedy the deficiencies in the teachings of Inman.

In addition, Smales does not disclose or teach the rapid reconstitution of daptomycin

solid compositions, which was discovered by the Applicants. Smales also does not teach or

suggest the surprising stabilizing effect of sucrose on daptomycin in solid compositions.

For at least the foregoing reasons, the combination of Inman and Smales does not teach

or suggest all elements of the instant claims. Applicants therefore respectfully request

reconsideration and withdrawal of this rejection.
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CONCLUSION

In View of the remarks herein, reconsideration and withdrawal of all rejections, and

allowance of the instant application with all pending claims are respectfully solicited. If a

telephone conversation with Applicants’ attorney would help expedite the prosecution of the

above-identified application, the Examiner is urged to call Applicants’ attorney at 857-300-

4003.

No fees are believed to be due, other than the fee for the one-month extension of time.

However, the Director is hereby authorized to charge the fees which should have been filed

herewith (or with any paper hereafter filed in this application by this firm) to our Deposit

Account No. 12-0600, under Order No. 552815: CPT-011USDV.

Dated: April 10, 2015 Respectfully submitted,

Electronic signature: /Brian C. Tringue/

Brian C. Trinque, Ph.D., Esq.

Registration N0.: 56,593
LATHROP & GAGE LLP

28 State Street, Suite 0700

Boston, Massachusetts 02109

857-300-4003 (Tel)

857-300-4001 (Fax)

Attorney/Agent For Applicants
Customer No: 113613
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(54) Title: STABLE PHARMACEUTICAL COMPOSITION OF BDNF

(57) Abstract

A stable pharmaceutical composition of brain derived neurotrophic factor (BDNF) in the form of an aqueous solution or lyophilized
one being suitable for a long-term storage, which contains a surfactant, especially nonionic surfactant (e.g., Tween 80) of 0.001 to 10 %,
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DESCRIPTION

STABLE PHARMACEUTICAL COMPOSITION OF BDNF

TECHNICAL FIELD

The present invention relates to a pharmaceutical composition containing

a brain derived neurotrophic factor (BDNF) in the form of an aqueous solution

or a lyophilized one, the latter being prepared by lyophilizing said aqueous

solution composition.

BACKGROUND ART

Nerve cells of veriebrala need a certain group of polypeptides, called a

neurotrophic factor, for their survival. As one of the neurotrophic factors. a

brain derived neurotrophic factor (BDNF) has been known. BDNF has first

been isolated from porcine brain by Barde. Y.E. et a1. (cf., The EMBO Journal, 5,

549-553 (1982)), and thereafter BDNF genes of pig, human and mouse have

been cloned in 1989 whereby it has been confirmed that it has a primary

structure consisting of 119 amino acids (cf., Leibrock, J. et al., Nature, 341, 149

(1989)). Recently, a lot of attentions have been given to BDNF because BDNF

is considered to act a very important role in the central nervous system.

BDNF is a polypeptide exhibiting various pharmacological activities in

the nervous system. and die pharmacological activities thereof have been

disclosed in Seitai no Kagaku (Science of Living body). 43 (6). 616-625 (1992).

Besides, BDNF has been expected to be useful as an agent for treatment of

various diseases such as amyotrophic lateral sclerosis (ALS). anticancer agent-
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intoxicated neuropathy, diabetic neuropathy, retinal pigment degeneration,

glaucoma, Huntington‘s chorea, Parkinson disease, Alzheimer’s disease, terminal

cancer ache, depression, obesity, etc., based on the pharmacological activities

thereof (cf., USP 5180820, Seitai no Kagaku, 43 (6), pages 616-625, (1992)).

A compound to be used as a medicament is usually required to be stable

without changing of activity thereof with time under conventional storage

conditions when formulated in a form of a conventional pharmaceutical

composition. Especially, highly purified polypeptides such as BDNF have many

problems to be solved in order to be kept stably for a long time. For example,

when keeping BDNF in the form of a solution in a conventional physiological

saline solution. BDNF has a tendency to aggregate even by storage for several

days to dozens of days, which is a very serious problem. The aggregate of

BDNF is known to cause immune toxicity to the living body. so that the

prevention of the production of BDNF aggregate is very important. Besides,

denatured and/or polymerized BDNF are often produced as well. Hitherto, there

has been no report on effective ways to solve these serious problems of BDNF.

In general, when a compound of a low molecular weight is unstable in

the form of an aqueous solution, the solution is usually tried to be lyophilized

for stabilization. However, polypeptides are known not to be stable during the

lyophilization procedures (cf., Tanpakushitsu, Kakusan, Koso (i.e., Protein,

Nucleic Acid, Enzyme). 37 (9), 15l7 (1992)), Besides, the conventional

stabilizers exhibit their stabilization effects in an aqueous solution of a

polypeptide by supporting hydration between a water molecule and a

polypeptide. Therefore. these stabilizers cannot exhibit their stabilization effects
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in a lyophilized composition in many cases because no water molecule exists

therein (cf, Tanpakushitsu, Kalcusan, Koso (i.c., Protein, Nucleic Acid, Enzyme),

37 (9). 1517 (1992)). Hitherto, it has not been known at all a lyophilized

pharmaceutical composition of BDNF, and any skilled person in the an cannot

imagine the physicochemical and biological stability of the lyophilized

pharmaceutical composition of BDNF.

DISCLOSURE OF INVENTION

When keeping BDNF at a low temperature or room temperature for

several days to dozens of days, BDNF aggregates, shows varied properties, and

denatured andJor polymerized BDNF are produced. Thus, the physicochemical

stability of BDNF is low so that BDNF cannot be kept for a long time. The

instability has prohibited from the development of BDNF as a medicament for

human or for other animals in the form of a pharmaceutical preparation such as

an injection preparation.

Under the above-mentioned circumstances, the present inventors hav:

intensively studied to develop a pharmaceutical composition of BDNF, and

have found that the addition of a surfactant is quite effective for stabilization of

BDNF. and have accomplished the present invention.

That is, the present invention provides a stable pharmaceutical

composition of a brain derived neurotrophic factor (BDNF), which comprises as

an active ingredient a BDNF and as a stabilizer a surfactant, preferably a

nonionic surfactant, and optionally a salt andfor a buffering agent, and further

optionally an additional stabilizer such as an amino acid and a sugar alcohol,

which may be in the form of an aqueous solution, or in a lyophilized form.
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The present invention provides also a method for stabilizing a BDNF in a

pharmaceutical composition by incorporating a surfactant as a stabilizer into the

composition and optionally further adding a salt and/or a buffering agent and

further optionally adding an additional stabilizer such as an amino acid and a

5 sugar alcohol.

Embodiments of the composition of the present invention are exemplified

below.

(1) A stable pharmaceutical composition, which comprises a BDNF

and a surfactant.

10 (2) The pharmaceutical composition according to (l ), wherein the

surfactant is a nonionic surfactant.

(3) The pharmaceutical composition according to (2), wherein the

nonionic surfactant is Tween 80.

(4) The pharmaceutical composition according to (3). wherein the

15 Tween 80 is contained in an amount of 0.001 % (wlv) to 10 % (wlv).

(5) The pharmaceutical composition according to (l). which further

comprises a salt.

(6) The pharmaceutical composition according to (5). wherein the salt

is sodium chloride.

20 (7) The pharmaceutical composition according to (l), which further

comprises a buffering agent.

(8) The pharmaceutical composition according to (7), wherein the

buffering agent is a phosphate buffer.

(9) The pharmaceutical composition according to (l), which has a pH
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value in the range of 5.5 to 7.5.

(10) The pharmaceutical composition according to (1). which is in the

form of a lyophilized composition.

(11) The pharmaceutical composition according to (10), which further

comprises an additional stabilizer.

(12) The pharmaceutical composition according to (l 1), wherein the

additional stabilizer is a member selected from an amino acid and a sugar alcohol,

or a combination thereof.

(13) The pharmaceutical composition according to (12), wherein the

amino acid is glycine, and the sugar alcohol is mannitol.

(14) The pharmaceutical composition according to (11), wherein the

additional stabilizer is contained in the range of 0.1 to 10 % by weight to the

weight of BDNF.

(15) A lyophilized pharmaceutical composition of BDNF which

contains as a stabilizer Tween 80 and as an additional stabilizer mannitol in the

total amount of from 0.01 % (w/v) to 10 % (w/v). based on the whole weight of

the composition reconstituted.

The BDNF used in the present invention may be any one of any animal

origins, such as mouse, pig. or human, and can be prepared by various processes.

When a BDNF isolated from animal tissues is used in the present invention, it

may be purified to such a degree that it can be used as a medicament (cf, The

EMBO Journal, 5, 549-553 (1982)). Alternatively. a BDNF can be obtained by

culturing a primary culture cell or an established cell line which can produce

BDNF, and isolating from the culture broth thereof (e.g., culture supernatant,
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cultured cells). Moreover, there may be used a recombinant BDNF which can

be obtained by a conventional gene engineering technique, egg... by inserting a

gene coding for BDNF into a suitable vector, transforming a suitable host with

the recombinant vector, and isolating from the culture supernatant of the

resulting transformant (of, Proc. Natl. Acad. Sci. USA, 88, 961 (1991); Biochem.

Biophys. Res. Commun, 186, 1553 (1992)), which is suitable for production of

BDNF of uniform property in a large scale. The host cells to be used in the

above process is not critical, and may be any conventional host cells which

have been used in gene engineering technique, for example, Escherichia coli,

Bacillus subtilis, yeasts, vegetable cells or animal cells.

A modified protein of BDNF can be obtained by addition, substitution,

deletion or removal of a part of amino acid sequence of a natural BDNF by a

gene engineering technique. Any modified protein of BDNF thus obtained is

also included in the BDNF to be used in the present invention even though a

part of the amino acid sequence thereof is deleted, or substituted by other amino

acid, or inserted thereto a part of other amino acid sequence. or bonded with

one or more amino acids at the N-terminus andJor C-terminus, as long as said

modified protein of BDNF shows the biological activities of the same quality as

those of BDNF, i.c., the biological activities on the nerve cells, such as an

activity of survival of nerve cells, activity of extending neurodendrite. activity

of promoting the production of neurotransmitter. That is, in addition to mature

BDNFs, Met-BDNF having a methionine at the N-terminus of BDNF, etc. can be

used in the present composition as long as it shows the neurotrophic activities

of the same quality as those of natural BDNFs.
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The “surfactant" used in the present invention means any

pharmaceutically acceptable surfactant which is useful in medicaments for

human, or for other animals, and includes, for example, a nonionic surfactant.

The most preferable surfactant is Tween 80 (Polysorbate 80 = polyoxyethylene

sorbitan mono-oleate), or Tween 20 (Polysorbate 20 = polyoxyethylene

sorbitan mono-laurate), Pluronic F-6B (2 a polyoxyethylcnc polyoxypropylene

glycol). polyethylene glycol, etc. The surfactant is added to the pharmaceutical

composition of the present invention in an amount of from 0.001 to 10 % by

weight, preferably in an amount of from 0.001 to 0.1 % by weight. to the weight

of water in the aqueous composition.

The “salt” may be a pharmaceutically acceptable salt which is useful in

medicaments for human, or for other animals, and includes, for example, sodium

chloride. Sodium chloride is used in order to keep the osmotic pressure of the

present pharmaceutical composition suitable for an injection preparation,

especially in an amount of 150 to 300 mM by which the injection preparation

shows an osmotic pressure ratio of 1 to 2.

The "buffering agent" means a buffering agent which is added to the

composition in order to adjust the pH value in a solution preparation or in a

lyophilized preparation, in the latter preparation, the p11 when reconstituted

The representative buffering agent is, for example, phosphate buffer. Tris buffer

and citrate buffer. The buffering agent adjusts the pH value of the solution so

that the stability of BDNF is maintained. The pH value of the present

composition is not critical, but it is preferably in the range of 5.5 to 7.5. BDNF is

hydrolyzed under acidic conditions to produce many fragments derived from
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BDNF, and is further de-amidaled or hydrolyzed under basic conditions. The

final concentration of the buffering agent in the composition is in the range of 1

mM to 100 mM.

The “additional stabilizer" includes, for example, amino acids such as

glycine or sugar alcohols such as mannitol, and these additional stabilizers may

be used together. When prepared the pharmaceutical composition of BDNF

with adding the additional stabilizer, the storage stability of BDNF in the

preparation is further improved, The additional stabilizer, for example, glycine or

mannitol, is added in an amount of from 0.0] to 100 times by weight, more

preferably 0.1 to 10 times by weight, of the weight of BDNF. Glycine and/or

mannitol can be used in a solution composition of the present invention, but can

show more excellent stabilization effects in the lyophilized composition of the

present invention. These amino acid and sugar alcohol may be used

individually, but preferably in combination.

The “lyophilized composition“ of the present invention can be prepared

by subjecting a solution composition of BDNF to lyophilization by a

conventional lyophilization, or freeze—drying technique. For example, BDNF is

dissolved in a suitable aqueous solvent such as a distilled water for injection, a

buffer solution, a physiological saline solution, etc., and thereto is added a

stabilizer, a buffering agent, or a salt, if necessary, and the solution thus obtained

is sterilized by filtration through a filter, and then lyophilized to give a

lyophilized composition of the present invention.

The compositions of the present invention may additionally contain a

conventional additive which is usually used for pharmaceutical preparations, for
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example, a solubilizer, antioxidant, anaesthetic agent, isotonic agent, etc. The

lyophilizing method is, for example. a method consisting of three steps: a step of

freezing a solution under atmospheric pressure. a primary drying step of

sublimation of a free water which is not adsorbed by or bound to a solute under

reduced pressure, and a secondary drying step of removing water adsorbed by

or bound to a solute (cf., Pharm. Tech. Japan, 8(1), 75-87 (1992)). BDNF to be

contained in the composition can be kept very stably during the procedures of

preparing the composition of the present invention, such as dissolving in a

solvent, freeze-drying thereof, as well as reconstituting a lyophilized

composition.

The content of BDNF in the compositions may be varied depending on

the kinds of diseases to be cured. or the administration route thereof.

The pharrn aceutical composition of BDNF of the present invention may

be filled in a vial by putting in a vial, fulfilling with nitrogen gas, and then

sealing the vial. When the vial is fulfilled with nitrogen gas, BDNF contained

therein is prevented from denature and hence can be kept more stably.

BEST MODE FOR CARRYING OUT THE INVENTION

The present invention is illustrated in more detail by the following

Examples, but should not be construed to be limited thereto.

Example 1 (Effects of surfactant 1)

ta tat CCBCC

S l . C . . 1

BDNF was dissolved in 10 mM phosphate buffer (pH 7.0, 150 mM

sodium chloride) to give an aqueous BDNF solution (20 mg/ml). The solution
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thus obtained was put into vials aseptically to give a solution composition of

BDNF containing no surfactant.

P aratio ' " fBD w‘t asu t esent

Solution Composition 1 1

BDNF was dissolved in 10 mM phosphate buffer (pH 7.0, 150 mM

sodium chloride, 0.0] % Tween 80) to give an aqueous BDNF solution (20

mg/ml). The solution thus obtained was put into vials aseptically to give a

solution composition of BDNF containing a surfactant.

Experiment 1

Using Reference Solution Composition 1 and Present Solution

Composition 1, the inhibitory effect of a surfactant on the production of

aggregates was tested. The compositions were kept at 25°C at a vibration of 5

cm x 75 strokes/min. The period (days) till the production of aggregates was

determined by visual observation. The results are shown in Table. i. From the

resulting data, it is proved that the addition of Tween 80 inhibited the

production of aggregates of BDNF in a solution composition.

Table 1

Effects of Tween 80 on the production of aggregates of BDNF (n=5)

  
 

   
 

Concentration of

Tween 80 (%)
Period for the production ‘

of aggregate (days)
 
  

Reference Solution

Composition 1 10 

   

 

Present Solution

Composition 1 

Example 2 (Effects of surfactant 2)

Fr ation fa oluti " w' uta urfactant cc e
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Solution Composition 21

BDNF was dissolved in 10 mM phOSphate buffer (pH 7.0, 150 mM

sodium chloride) to give an aqueous BDNF solution (0.1 trig/ml) The solution

thus obtained was put into vials aseptically to give a solution composition of

BDNF containing no surfactant.

Preparation of a solution composition ofBDNF with a surfactant tPresent

Sglutign Composition 21

BDNF was dissolved in 10 mM phosphate buffer (pH 7.0, 150 mM

sodium chloride, 0.01 % Tween 80) to give an aqueous BDNF solution (0.1

mg/ml). The solution thus obtained was put into Vials aseptically to give a

solution composition of BDNF containing a surfactant.

Experiment 2

Using Reference Solution Composition 2 and Present Solution

Composition 2. the inhibitory effect of a surfactant on the adsorption of BDNF

onto the vessel was tested. The concentration of BDNF was determined by

absorption spectrophotometry immediately after and before the BDNF solution

was put into a glass vial. and the amount of BDNF adsorbed onto the glass vial

was calculated. The results are shown in Table 2. From the results, it is proved

that the addition of Tween 80 reduced the adsorption amount of BDNF onto

the glass vial in a solution composition.
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Table 2

Effects of Tween 80 on the adsorption of BDNF onto the glass surface

 
 
  

 

  

 
  

Adsorbed BDNF on

the surface of glass vial

(uglcmz)

 
 

Concentration of

Tween 80 (%)
 

 

 
 

 
  

Reference Solution
Composition 1

Present Solution

Composition 2

Example 3 (Effects of pH)

Pre ation of a solu ion com osition of BDNF Present Solution Com osition 3 

BDNF was dissolved in 10 mM phosphate buffer (pH 7.0, 150 mM

sodium chloride, 0.01 % Tween 80) to give an aqueous BDNF solution (5

rug/ml). The pH value of the aqueous BDNF solution thus obtained was

adjusted with lN HCl or 1N NaOl—l to six degrees of pH 4, 5, 6, 7, 8 or 9. The

solutions thus obtained was put into vials aseptically to give a solution

composition of BDNF.

Pre arationo a1 0 iliz osition D F Prese tL ilized

Qomposition 31

BDNF was dissolved in 10 mM phosphate buffer (pH 7.0, 150 mM

sodium chloride, 0.01 % Tween 80) to give an aqueous BDNF solution (20

mg/ml). The solution thus obtained was put into vials aseptically, and

lyophilized under the conditions as shown in Table 3 to give a lyophilized

BDNF composition. In Table 3, the mark —) means that the temperature was

changed.
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Table 3

Lyophilization conditions

Freezing step Primary drying step i Secondary drying step
, t , ,

T631381“: j 5 —) —40

 

  0 ‘o—azo 20
24 1

-40 l —40 ——)O
  
 

 
 
 

  
 

Experiment 3

Using Present Solution Composition 3 and Present Lyophilized

Composition 3, the effects of pH value on the storage stability of BDNF was

studied. The compositions obtained above were kept at 25°C or 40C for three

months, and the contents of BDNF, polymerized BDNF and denatured BDNF

were determined by the methods mentioned hereinbelow. As shown in Table 4.

the content of BDNF was reduced under basic conditions, but slightly reduced

under acidic conditions. The polymerized BDNF was hardly produced under

acidic conditions, but increased under basic conditions. On the other hand, the

content of the denatured BDNF was more increased under acidic conditions

than under basic conditions.

Methgd for determining the BDNF content:

BDNF was diluted to 2 mg/ml, and the concentration thereof was

determined by reverse phase chromatography under the following conditions.

Column: VYDAC214BTPC4

Solvent: Solution A: 0.1 % aqueous trifluoroacetic acid solution
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Solution B: 0.1 % lrifluoroacetic acid solution in acetonitrilc

Graduation conditions:

The concentration (%) of Solution B was 26, 35, 35, 90, 26 and 26 at a

time (minutes) of 0, 36, 42, 46, 47, 66, respectively.

5 Detection: 215 nm

Flow rate: 1.0 nil/min.

Temperature: 60°C

Apply: 25 u]

Method for determining the polymerizedzdenatu red BDNF:

10 Method fg: determining the BDNE content:

BDNF was diluted to 2 mg/ml, and the concentration thereof was

determined by gel filtration chromatography under the following conditions.

Column: SUPERDEX75HR

Solvent: 300 mM sodium phosphate, 500 mM sodium chloride, 5 %

15 n-propanol, pH 6

Detection: 215 nm

Flow rate: 0.6 ml/min.

Apply: 10 til
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Table 4

Effects of pH value on the BDNF stability

 
 Tem- Storage

pprature period
( C) (month) 

 
 

 

 

Content * of
BDNF

('70)

*1 The ratio to the total peak area.

 

 

Content * of

polymerized
BDNF

(‘70)

0.00

 

PCT[JPN/01 746

Content "‘ of
denatured

‘ BDNF

; W?)
0.0

  
Example 4 (Stability during the lyophilization procedures, and effects of the

composition forms)

Preparation of a solution composition of BDNF (Present Solution Composition 4)

BDNF was dissolved in 10 mM phosphate buffer (pl-l 7.0, 150 mM

sodium chloride, 0.01 % Tween 80) to give an aqueous BDNF solution (5

mg/ml). The solution thus obtained was put into vials aseptically. and the vials

were fulfilled with nitrogen gas, and then sealed to give a solution composition

of BDNF.

Pre aratio fal o hilized co

Composition 4!

osition of F PresentL o hilized
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BDNF was dissolved in 10 mM phosphate buffer (pH 7.0, 150 mM

sodium chloride, 0.01 % Tween 80) to give an aqueous BDNF solution (5

mg/ml). The solution thus obtained was put into vials aseptically, and

lyophilized under the conditions as shown in Table 3 to give a lyophilized

composition of BDNF. The vials were fulfilled with nitrogen gas and were

sealed.

Ezmn‘mentfi

In order to study the stability of BDNF during the lyophilization

procedures, the content of BDNF and the biological activities thereof were

determined in a solution composition of BDNF before the lyophilization

procedures in Example 4, and in re-dissolved aqueous solution of the

lyophilized composition by the method as mentioned hereinbelow. The results

are shown in Table 5. The significant changes were not recognized before and

after the lyophilization procedures, by which it is proved that BDNF is stable

during the lyophilization procedures and the re-dissolving step thereafter, and

that BDNF can be formulated into a form of a lyophilized c0mposition.

Method for determining the biological activities of BDNF:

The biological activities of BDNF were determined based on the cell

proliferation potency of BAP-trkB cells when treated with BDNF. Said BAP-

trch cells were prepared by introducing a trkB gene (a BDNF receptor) into

lL3-dependent pre-B cells (cf., Cell, 41, 727-734, July 1985) in the same manner

as described in US. Patent 5.622.862.
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Table 5

Stability of BDNF during the lyophilization procedures

Content of
BDNFBiological activities

(9’0)(specific activity: it 10*1 TU/mg)

Present Solution Composition 4 ‘ 1.33i-O.21
Immediately after re-dissolution of
Present Ly0pl1ilized Composition 4 1.61:0.30

Elm

In order to study the differences in the storage stability between the

solution composition and the lyophilized composition of BDNF, the BDNF

contents in the compositions prepared in Example 4 were determined

immediately after the preparation thereof, or after three—month storage at 25°C,

or 40°C. The results are shown in Table 6. In the lyophilized composition, the

content of polymerized BDNF was slightly higher than that in the solution

composition. but the content of BDNF per se is higher, and the content of the

denatured BDNF was lower, than that in the solution composition.
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Table 6

Effects of the composition forms on the stability of BDNF

Storage BDNF Content of Content of
Temperature period polymerized denaturedFormulation ( C) (month) °°’“e"‘(%’ BDNF(%) BDNF(%)

Solution

Composition 4

Present

Lyophilized
composition 4

  
Example 5 (Effects of surfactant 5)

Pre arm" n f l ’lizedc m iti nofBDNFw'th actant esent

Lyophilized Composition 5)

A lyophilized composition of BDNF was prepared by the same method as

in Example 4 to give Present Lyophilized Composition 5

Preparatioo of a lyophilized composition of BDNF without a surfactant

tEeIerence Lyophilized Composition 5};

BDNF was dissolved in 10 mM phosphate buffer (pH 7.0. 150 mM

sodium chloride) to give an aqueous BDNF solution (5 trig/ml). The solution

thus obtained was put into vials aseptically, and lyophilized under the same

conditions as shown in Table 3 to give a lyophilized composition of BDNF. The

vials were fulfilled with nitrogen gas and sealed.

Experiment 6

In order to study the effects of a surfactant on the appearance of the re-

dissolved solution of a lyophilized composition, Reference Lyophilized

Composition 5 and Present Lyophilized Composition 5 were dissolved in

AMNEAL EX. 1002



AMNEAL EX. 1002

10

15

20

W0 97/45135 PCT/”97101746

19

purified water, and the appearance of these solutions was visually observed.

The results are shown in Table 7. When reconstituting Present Lyophilized

Composition 5, the solution was clear, while the solution of Reference

Lyophilized Composition 5 wherein no surfactant was added was turbid after

the dissolution thereof

Table 7

Effects of surfactant on the appearance of

re—dissolved solution of the lyophilized composition

Present Lyophilized

Composition 5

Reference Lyophilized
Composition 5

Example 6 (Effects of stabilizer on the stability of the lyophilized composition

of BDNF)

Preparation of a lyophilized comppsitign pf BDNF with a surfactant {Present

Lyophilized Composition 6A}

A lyophilized composition of BDNF was prepared by the same method as

 

 

i Appearance of the
rc-dissolved solution   
  

 
 

 
 

 
 Clear

0.01 % ’7
Not added Turbidl

 

   

in Example 4 to give Present Lyophilized Composition 6A.

Preparatipn pf a lyophilized composition of BDNF wimgut a surfactant (Present

Lyophilized Composition QB)

BDNF was dissolved in 10 mM phosphate buffer (pl-l 7.0, 150 mM

sodium chloride, 0.01 % Tween 80) to give an aqueous BDNF solution (5

mg/ml). To the solution was added mannitol so that the final concentration of

mannitol was 10 mg/ml. The aqueous solution of BDNF mus obtained was put

into vials aseptically, and lyophilized under the same conditions as shown in
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Table 3 to give a lyophilizcd composition of BDNF. The vials were fulfilled with

nitrogen gas and sealed.

e aration hilizedc m iti n wit u t Pr

L o hilized m s'tion 6C

BDNF was dissolved in 10 mM phosphate buffer (pH 7.0, 150 mM

sodium chloride. 0.01 % Tween 80) to give an aqueous BDNF solution (5

mg/ml). To the solution was added glycine so that the final concentration of

glycine is 10 mglml. The aqueous solution thus obtained was put into vials

aseptically, and lyophilized under the conditions as shown in Table 3 to give a

lyophilized composition of BDNF. The vials were fulfilled with nitrogen gas

and sealed.

Experiment 7

Using Present Lyophilized Compositions 6A, 6B and 6C. the content of

BDNF was determined immediately after the preparation. or after one-month

storage at 40°C. The results are shown in Table 8. In addition. using Present

Lyophilized Compositions 6A and 6B, the content of BDNF was also

determined immediately after the preparation, or after three—month storage at

25"C or 40"C. The results are shown in Table 9. The compositions containing a

stabilizer showed a higher stability than the composition containing no

stabilizer.
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Table 8

Effects of stabilizer in Lyophilized Compositions 1

Stabili ; ”r raturc Stora e eriod Comer“ 0fzer ‘ empe g p B DNF
Present 91.98

Lyophilized Not added
Composition 6A 78.69
 

 Present

Lyophjlized
Composition 6B

Present

Lyophilized
Composition 6C

 
 

   
   

  
Note: In Composition 6A. 6B and 6C used in this experiment, the vials

were not fulfilled with nitrogen gas.

Table 9

Effects of stabilizer in Lyophilized Compositions 2

 
  
 
 

Stabilizer ture (C)

l _
Not added I 25

 

 
  
  
 

  

 

 
Present

Composition
6A

Present

Composition
GB

 
|40

Tempera—    

 
 
   

Content of

polymer-
ized BDNF

(‘70)

0.07

0.34

1.66  
0.37

  

 ‘ <%> 

 

Content of
denatured
BDNF

0.0

0.0 

INDUSTRIAL APPLICATION

The pharmaceutical composition of BDNF of the present invention can

maintain BDNF stable for a long time by adding thereto a surfactant. The

present compositions of BDNF show the following effects:
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(1) prevention of the production of turbidness or aggregations of

BDNF in a pharmaceutical solution composition of BDNF of the present

invention, during the storage thereof;

(2) prevention of the production of turbidness or aggregations of

BDNF, when dissolving a lyophilized pharmaceutical composition of BDNF of

the present invention;

(3) prevention of the adsorption of BDNF onto a surface of a glass or

resin vessel therefor; and

(4) reservation of the biological activities of BDNF.

The pharmaceutical composition of BDNF containing a salt as an isotonic

agent, a buffering agent for keeping an optimal pH value. or containing both of

these salt and buffering agent may be in the form of a pharmaceutical

composition being suitable for clinical use. The stability of BDNF contained in

the pharmaceutical solution composition of the present invention is more

improved when lyophilized.

The lyophilized pharmaceutical composition of BDNF of the present

invention additionally containing as an additional stabilizer an amino acid

and/or a sugar alcohol is more stable. Especially, the lyophilizcd composition of

BDNF containing glycine as an amino acid and/or mannitol as a sugar alcohol is

the most stable composition.
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CLAIMS

1. A stable pharmaceutical composition of a brain derived

neurotrophic factor (BDNF), which comprises a BDNF and a surfactant in

admixture of a conventional pharmaceutically acceptable carrier or diluent.

2. The pharmaceutical composition according to claim 1, wherein the

surfactant is a nonionic surfactant.

3. The pharmaceutical composition according to claim 2, wherein the

nonionic surfactant is Tween 80.

4. The pharmaceutical composition according to claim 3, wherein

Tween 80 is contained in an amount of 0.001 % (w/v) to 10 % (w/v).

5. The pharmaceutical composition according to claim 1, which

further comprises a salt.

5. The pharmaceutical composition according to claim 5, wherein the

salt is sodium chloride.

7. The pharmaceutical composition according to claim 1, which

further comprises a buffering agent.

8. The pharmaceutical composition according to claim 7, wherein the

buffering agent is a phosphate buffer.

9. The pharmaceutical composition according to claim 1, which has a

pH value in the range of 5.5 to 7.5.

10. The pharmaceutical composition according to claim 1, which is in

the form of a lyophilized composition,

11. The pharmaceutical composition according to claim 10, which
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further comprises an additional stabilizer.

12. The pharmaceutical composition according to claim 11, wherein

the additional stabilizer is a member selected from an amino acid and a sugar

alcohol, or a combination thereof.

13. The pharmaceutical composition according to claim 12, wherein

the amino acid is glycine. and the sugar alcohol is mannitol.

14. The pharmaceutical composition according to claim 11. wherein

the additional stabilizer is contained in the range of 0.1 to 10 % by weight to the

weight of BDNF.

15. A lyophilized pharmaceutical composition of BDNF which

contains as a stabilizer Tween 80 and as an additional stabilizer mannitol in the

total amount of from 0.01 % (w/v) and 10 % (w/v), based on the whole weight

when reconstituted in an aqueous medium.

16. A method for stabilizing a BDNF in a pharmaceutical composition,

which comprises incorporating a surfactant into a pharmaceutical composition

of a BDNF.

17. The method according to claim 16. wherein the surfactant is a

nonionic surfactant.

18. The method according to claim 16, wherein the pharmaceutical

composition of a BDNF comprises further a salt and/or a buffering agent.

19. The method according to claim 16. wherein the pharmaceutical

composition is in the form of a lyophilized composition.

20. The method according to claim 19, which further comprises adding

an additional stabilizer selected from an amino acid, a sugar alcohol, or a

combination thereof.
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(54) FREEZE-DRIED PREPARATION CONTAINING INTERLEUKIN-ll

(57)Abstract:
PROBLEM TO BE SOLVED: To provide a stable freeze—dried preparation containing
IL (interleukin)-1 1, without having such an anxiety that the freeze-dried preparation
becomes cloudy when redissolved.
SOLUTION: A method for preventing the freeze-dried preparation from becoming
cloudy when redissolved comprises adding a nonionic surfactant to a preparation
solution for the freeze-dried preparation and/0r adding saccharides thereto for dealing
with various problems of the freeze-dried preparation containing the IL-1 1, particularly,
a problem of becoming cloudy when redissolved, namely, solubility (turbidity) of the
preparation when reconstructed. The method solves the problem that the freeze—dried
preparation containing the IL-ll becomes cloudy when redissolved, and further is
effective for stabilizing the preparation.
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* NOTICES *

JP0 and lNPlT are not responsible for any damages caused by the use of this
translation.

l.This document has been translated by computer. So the translation may not reflect the
original precisely.
2. **** shows the word which can not be translated.

3. In the drawings. any words are not translated.

 
[Claim(s)]
[Claim 1]

It is a nebula prevention method at the time of remelting of lyophilized products
introducing at least 1 chosen from the following as a means to improve the solubility of
the interleukin 11, in a manufacturing process of interleukin 11 content lyophilized
products containing the interleukin 11 and a buffer.
1) Add a nonionic surfactant to a prepared solution.
2) Add sugars to a prepared solution.
[Claim 2]

It is a nebula prevention method at the time of remelting of the lyophilized products
according to claim 1 whose nonionic surfactant is a polyoxy sorbitan fatty acid ester.
[Claim 3]

It is a nebula prevention method at the time of remelting 01' the lyophilized products
according to claim 1 or 2 whose nonionic surfactant is polysorbate 80.
[Claim 4]

It is a nebula prevention method at the time of remelting of the lyophilized products
according to claim 3 whose concentration of polysorbate 80 is about 0.0001 % by
weight thru/or 0.01 % by weight among a solution at the time of preparation.
[Claim 5]

It is a nebula prevention method at the time of remelting of the lyophilized products
according to claim 1 whose sugars are purified sucrose and/or lactose.
[Claim 6]
It is a nebula prevention method at the time of remelting of the lyophilized products
according to claim 1 to 5 whose buffers are sodium phosphate and/or histidine.
[Claim 7]
A manufacturing method of interleukin 11 content lyophilized products which contain a
method of a description in any 1 item of Claims 1-6.
[Claim 8]
Interleukin 11 content lyophilized products prepared by a manufacturing method of
Claim 7.

[Claim 9]

A freeze—drying medicinal composition for parenteral administration which contains 1
type thru/or 2 type of sugars chosen from the interleukin 11, a glycine, a buffer and
polyoxyethylene sorbitan fatty acid ester and/or purified sucrose, and lactose.
[Claim 10]

The freeze-drying medicinal composition for parenteral administration according to

claim 9 whose polyalkylene glycol of fatty alcoholis polysorbate 80.

[Detailed Description of the Invention]
[Field of the Invention]

AMNEAL EX. 1002



AMNEAL EX. 1002

[JR2005—060377,A]
3/13

[0001]
The present invention relates to the interleukin 11 (it is described as IL-ll below)
content lyophilized products in which the nebula prevention method of interleukin 11
content lyophilized products and the prevention from nebula at the time of remelting
were attained.

[Background of the Invention]
[0002]
Bioactive protein is used at various places as drugs.
There are a various interferon and hematogenous factor, tPA, urokinase, various CSFs,
and various interleukin (IL).

As for pharmaceutical preparation, when these are parenterally prescribed for the patient,
it is common to be liquids-and-solutions-ized at the time of administration. Bioactive
protein is lacking in preservation stability, and difficulty exists plentifully
liquid—preparations—izing. generally the prepared pharmaceutical preparation is
freeze-dried -- business -- the time -- a solution -- liquefying -- having -- parenteral
administration -- making -- having .
In lyophilized products, it is made by examination of various stabilizing agents and
Concomitant use of useful protein and a surfactant (Patent document 2), There is a
report of mixing (Patent document 3) of IL-12 and a surfactant, addition (Patent
document 4) of the nonreducing sugar of IL-6, addition (Patent document 5) of the
various sugars to G—CSF, addition (Patent document 6) of the water-soluble heterocyclic
compound to a human growth hormone, etc. /\ Patent document 2, and 3 and 4 make
problem active deterioration evasion of protein of a description to each.
A Patent document 5 and 6 make evasion of irreversible floc generation problem.

[0003]
IL-ll which is bioactive protein is the protein produced by a recombinant gene
manipulation method.
Various hemopoiesis and an immune function are stimulated.
Genetics Institute (expression Wyeth). The pharmaceutical preparation "Neu mega
(product name)" which consists of recombinant Homo sapiens IL-ll (rhIL- l l) which is
a proline deletion object of an amino terminal is developed, It provides for the medical
spot by adaptation of "prevention of the serious thrombocytopenia seen after the bone
marrow prevention chemotherapy in a non-myelogenous malignant tumor, and
improvement in evasion of a platelet transfusion." This pharmaceutical preparation is
the lyophilized products described in a Patent document 1.
IL-11 is contained in 5mg [ ml ] /, and lOmM (pH 7.0) and a glycine are contained for
sodium phosphate 300 mM as concentration after pharmaceutical preparation remelting.

[0004]
[Patent document 1] The International—Publication W0 95/No. 28951 gazette
(correspondence U.S. Pat. No. 6,270,757 gazette)
[Patent document 2] JP,2001-192343,A
[Patent document 3] JP,2002—275197,/\
[Patent document 4] JP,H8—502722,A
[Patent document 5] JP,H8-504784,A
[Patent document 6] JP,H10—265404,A

[Description of the Invention]
[Problem to be solved by the invention]
[0005]

There is the problem given to the present invention in providing the stable lyophilized
products which contain IL-ll which does not cause the nebula prevention method at the
time of remelting of IL-11 content lyophilized products, and the prevention from nebula
at the time of remelting so that it may explain in full detail below.
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As for IL-11, it is desirable to pharmaceutical-preparation—ize in the form of the liquid
preparations for injection conventionally made advantageous in various meanings into
an aqueous solution since it is comparatively stable in the pH range of neutral vicinity.
However, since it hydrolyzes depending on temperature, in liquid preparations, the
mothball of a period demanded practically is difficult and cannot but consider it as
lyophilized products in practice. In order to consider it as lyophilized products, IL-ll
solution was cooled to urgency to less than —30 degree C, the supercooling of the
solution was broken and frozen, and nebula was observed in passing away after that by
the general freeze drying process to dry at the time of remelting.
Generally, becoming refractory to some freeze-dried cakes, and becoming cloudy in it
when remelting, is observed by some bioactive protein content lyophilized products. In
order to remelt and prepare the lyophilized products of bioactive protein on the occasion
of a clinical use using water for injection, remelting promptly needs mixing of a foreign
matter, etc. in that case so that the existence of the abnormalities of pharmaceutical
preparation can be checked easily. Therefore, even if transient, lyophilized products
which produce the nebula at the time of remelting should be hard to be treated at the
clinical spot, and a method of preventing the nebula at the time of such remelting was
desired.

[Means for solving problem]
[0006]

The inventor receives the problem of the nebula at the time of remelting of IL-ll
content lyophilized products, i.e., the solubility at the time of reconstruction, (turbidity),
as a result of repeating examination variously for business solutions, such as the
above-mentioned passing away nebula, By adding adding a nonionic surfactant to a
prepared solution, and/or sugars, it found out that the problem of nebula is solved at the
time of remelting of IL-11 content lyophilized products, that solubility improves, and
that the stability of pharmaceutical preparation had an effect, and the present invention
was completed.
[0007]
That is, the present invention consists of the followings.
1. It is a nebula prevention method at the time of remelting of the lyophilized products
introducing at least 1 chosen from the following as a means to improve the solubility of
the interleukin 1 l, in the manufacturing process of the interleukin 1 1 content
lyophilized products containing the interleukin 11 and a buffer.
1) Add a nonionic surfactant to a prepared solution.
2) Add sugars to a prepared solution.
2. It is a nebula prevention method at the time of remelting of the lyophilized products
of the description to the above 1 whose nonionic surfactant is a polyoxy sorbitan fatty
acid ester.

3. It is a nebula prevention method at the time of remelting of the lyophilized products
of the above 1 whose nonionic surfactant is polysorbate 80, or the description to 2.
4. It is a nebula prevention method at the time of remelting of the lyophilized products
of the description to the above 3 whose concentration of polysorbate 80 is about
0.000] % by weight thru/or 0.01 % by weight among the solution at the time of
preparation.
5. It is a nebula prevention method at the time of remelting of the lyophilized products
of the description to the above 1 whose sugars are purified sucrose and/or lactose.
6. It is a nebula prevention method at the time of remelting of the lyophilized products
of the description to the above 1 thru/or 5 whose buffers are sodium phosphate and/or
histidine.

7. Manufacturing method of interleukin 11 content lyophilized products which contain
method of description in any 1 of the above 1 thru/or 6.
8. Interleukin 11 content lyophilized products prepared by manufacturing method of the
above 7.
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9. Freeze-drying medicinal composition for parenteral administration which contains 1
type thru/or 2 type of sugars chosen from INTAROIKIN 11, glycine, buffer and
polyoxyethylene sorbitan fatty acid ester and/or purified sucrose, and lactose.
10. The freeze-drying medicinal composition for parenteral administration of nine
aforementioned description whose polyalkylene glycol of fatty alcohol is polysorbate 80.
[0008]

The present invention is the IL—ll content lyophilized products and the freeze—drying
medicinal composition for parenteral administration adding adding a nonionic surfactant
to the prepared solution at the time of the IL-ll content lyophilized-products
manufacture which contains lL-ll and a buffer at least, and/or sugars.
As IL—l l in the present invention, it may be the change object acquired by natural origin
or gene modification technology, and they may be those modification objects (for
example, chemical modification object by a polyethylene glycol etc). These may be
used as a monomer or may be used as a polymer of homo or hetero.
[0009]
As for IL-11 chosen as optimal mode of the present invention, the protein of a
description is mentioned, for example to US,5,215,895,B, US,5,270,181,B, and
US,5,292,646,B. The protein obtained with the protein or the above—mentioned
combination synthesized by the protein produced by the recombinant gene manipulation
method, the protein refined from the cell source which produces IL-11, or the chemical
method is included, Recombinant Homo sapiens lL-ll (rhlL-l l) which is a proline
deletion object of an amino terminal can be especially chosen as a preferable thing. If it
is IL-ll which can attain the object of this invention, it is also possible to choose other
things.
the inside of this Description —— IL—ll —— the arrangement of not only naturally occurring
type IL—ll but naturally occurring type IL—ll -- or -- or -- some amino acid sequences
include substitution, deletion and/, or the inserted arrangement -- IL-ll -- being active
(hematopoiesis) -- the shown protein is meant.
[00 10]
By the present invention, as for the concentration at the time of front [ freeze-drying ]
preparation of IL-1 1, it is preferable to be adjusted to the concentration of 0.1 thru/or
20mg/ml, and it is adjusted [ ml ] more to optimum in 3 thru/or 8mg /still more
preferably 1 thru/or 10mg/ml. It is also possible to choose the stabili7ing agent of each
protein or/, and a solubilizing agent, and to add in the achievement range of each
purpose effect by request. For example, in the case of IL-1 1, the protein concentration at
the time of front [ freeze—drying ] preparation has a preferable range from 0.1mg/ml to
20.0mg/ml, and is [ ml ] about 5mg/ml most preferably 10mg /from ml in 1mg /. as a
solubilizing agent -- amino acid -- a glycine is added preferably, the optimum
concentration has a preferable range from 100mM to 400mM, and 350mM from
150mM and about 300 mM(s) are more preferably the most preferable.
[001 l ]
By the present invention, a buffer means stabilizer of the pH of an aqueous solution and
what is generally used in the field of medicine manufacture can be chosen.
In pharmaceutical—preparation—izing of IL—l 1, it is also possible to choose the phosphate
buffer solution containing sodium phosphate. In this case, addition of a stabilizing agent
is required because of the-object-of—this-invention achievement. It is also possible as
other buffers histidine, tris buffers, and to pass and to choose Pes buffer solution etc.
Using combining sodium phosphate and histidine is also possible.
The concentration at the time of front [ freeze-drying ] preparation of a suitable buffer is
the range of 5mM to 40mM, and is about 10 thru/or 20mM especially preferably 7
thru/or 30 mM more preferably. When choosing IL—11 and using sodium phosphate, it is
the range of 5mM to 40mM, and lOmM is preferable, when it is histidine, it is the range
of 5mM to 40mM, and about 20 mM(s) are preferable.
[00 12]
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The present invention makes it main means to add adding a nonionic surfactant to the
prepared solution at the time of lyophilized-products manufacture, and/or sugars.
Freeze—drying stocks a drug solution filled product in a freeze—drying warehouse, and
settles it on a shelf. Next, the shelf of a freeze-drying warehouse is cooled at less than
-30 degree C, and a filled product is frozen. Decompress after freezing and the inside of
a freeze-drying warehouse, raise a temperature on tray to the temperature which a filled
product does not dissolve, moisture is made to sublimate, and primary drying is
performed. Then, secondary drying is performed by raising a temperature on tray and
removing attached groundwater.
In order to manufacture such lyophilized products, in the present invention, the means
chosen from the following technique can be introduced specifically.
1) Add a nonionic surfactant to a prepared solution.
2) Add sugars to a prepared solution.
3) Crystallize a buffer.
4) Pretreat by temperature-conditions-ization (-20 degree C thru/or 0 degree C) before
lyophilization treatment.
As mentioned above, introducing at least 1 chosen provides a nebula prevention method
at the time of remelting of lyophilized products.
[00 13 ]
Adding a nonionic surfactant to a prepared solution by the present invention means
adding a nonionic surfactant in the aqueous solution (prepared solution) used when
preparing before the lyophilization treatment of IL—l l.
The surfactant in which ionicity, such as polyoxyethylene alkyl ether, polyoxyethylene
alkyl phenyl ether, and polyoxyethylene sorbitan fatty acid ester, is not shown can be
chosen as the nonionic surfactant used for the present invention. Polyoxyethylene
sorbitan fatty acid ester can be chosen preferably, and more preferably, it is polysorbate
80 and the polysorbate 20, is polysorbate 80 still more preferably, and is polysorbate 80
of vegetable origin most preferably. The nonionic surfactant of the present invention
can also be blended combining 1 type or 2 type or more.
[00 14]
The concentration of a nonionic surfactant in the present invention is about 0.0001 % by
weight among a solution. Or 0.01% by weight of ranges are 0.0005 thru/or 0.001 % by
weight preferable still more preferably. When this concentration is thinner than
0.0001 % by weight, we are anxious about producing nebula at the time of remelting of
a freeze-dried cake. When higher than 0.01 % by weight, we are anxious about the
increase in an oxidant in the pharmaceutical preparation resulting from the specific
promotion of oxidation of protein with the impurity or change object (degradation
thing) in a nonionic surfactant. Therefore, the concentration of the nonionic surfactant in
the present invention can be determined by choosing the concentration by which we are
not anxious about the increase in the oxidant of IL—1 1, for example. The nonionic
surfactant of the present invention also has the effect of improving the remelting nature
of a freeze-dried cake.

[00 15 J

Adding sugars to a prepared solution by the present invention means adding sugars in
the aqueous solution (prepared solution) used when preparing before the lyophilization
treatment of IL-11. As these sugars, sugar-alcohol, such as disaccharides, such as
monosaceharides, such as glucose, xylose, galactose, and fructose, lactose, malt sugar,
purified sucrose, and sucrose, mannitol, sorbitol, xylitol, and inositol, etc. are mentioned
specifically. Preferably, they are purified sucrose and lactose. The sugars of the present
invention can also be blended combining 1 type or 2 type or more. The sugars of the
present invention also have the function of the improvement effect of the stability of the
pharmaceutical preparation containing IL-11 and the freeze-dried cake at the time of
remelting of a collapsibility improvement.
[00 16]
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In the present invention, as for the concentration of the sugars to add, 0.1 thru/or 50 %
by weight are preferable, and 0.5 thru/or 5 % by weight are still more preferable. This
concentration is 0.1. When thinner than the weight %, we are anxious about proteinic
potency deterioration and the increase in a related substance. When deeper than 50 % by
weight, we are anxious about the deposit of sugars etc.
In the combination of IL-1 1, by choosing a glycine, a buffer and a nonionic surfactant,
and/or sugars, Become possible to attain the the—object—of—this—invention effect, and as a
buffer A phosphoric acid buffer, It is polyoxyethylene sorbitan fatty acid ester
(preferably) as sodium phosphate and a nonionic surfactant preferably. It is polysorbate
80 and the polysorbate 20, and it is polysorbate 80 still more preferably and it is
possible to attain the further effect by choosing purified sucrose and/or lactose as the
polysorbate 80 of vegetable origin and sugars most preferably.
[00 17]

The present invention is choosing the above technique and a means to avoid that the
surface of IL-11 at the time of lyophilization treatment becomes canal-like is provided.
As a means to avoid that the surface of IL-11 at the time of lyophilization treatment
becomes canal-like besides the present invention, there being the method of controlling
freeze—drying conditions, and crystallizing one buffer specifically, or pretreating under
temperature conditions (-20 degree C thru/or 0 degree C) before 2 lyophilization
treatment -- it is mentioned by carrying out. Of course, it is also possible to adopt these
two or more simultaneously and to apply them.
[0018]
The medicinal preparation for parenteral which introduces the means of a nebula
prevention method in this way at the time of remelting of lyophilized products, and is
manufactured will not be restricted especially if it is dosage forms permitted usually in
medicine manufacture. in addition -- the freeze-drying conditions at the time of
manufacture of lyophilized products remove the conditions related to pretreatment
conditions -- the very thing -- publicly known conditions can be set up suitably.
[00 19]
An example of the manufacturing method of IL— 11 lyophilized products of the present
invention is as follows. Liquid is prepared by mixing the aqueous solution which
contains protein at high concentration, and the buffer solution for dilution which mixed
and dissolved a glycine, a nonionic surfactant, sugars, etc. so that it might become the
last request concentration. A container is filled up with the prepared liquid and it is
made to freeze below -30 degrees C. Then, it can decompress and the lyophilized
products 01' the present invention can be prepared by making it dry.
[0020]
The excipient (for example, a solubilizing agent, a preservative, stabilizer, an emulsifier,
a soothing agent, an isotonizing agent, a buffer, an excipient, colorant, a thickening
agent) usually added by the medicinal composition for parenteral can also be blended
with the medicinal composition for parenteral of the IL-ll content lyophilized products
of the present invention. For example, L-arginine and cyclodextrin are mentioned as a
solubilizing agent. Sodium benzoate, methyl parahydroxybenzoate, etc. are mentioned
as a preservative. Lecithin etc. are mentioned as an emulsifier. Benzyl alcohol,
chlorobutanol, etc. are mentioned as a soothing agent. Sodium chloride etc. are
mentioned as an isotonizing agent. The malt sugar etc. for which an excipient is used
also as sugars of the present invention are mentioned. Hyaluronic acid etc. are
mentioned as a thickening agent.
[Effect of the Invention]
[0021]

In the present invention, the IL—11 content lyophilized products which have good
remelting nature when remelting lyophilized products were provided, and improvement
in the convenience in the clinical spot of IL- 11 content lyophilized products was
attained. The IL-ll content lyophilized products of the present invention show the
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outstanding stability in solution states or a freeze-drying state. In particular, in a
freeze-drying state, room temperature preservation is possible and lyophilized products
show the outstanding remelting nature and the nebula preventive effect at the time of
remelting further.
[Best Mode of Carrying Out the Invention]
[0022]

Although the present invention is described in an working example, a reference example,
the example of an experiment, etc. below, the present invention is not limited to these.
[0023]

It describes about the test method used in the working example below. The test method
1 was used for measurement of turbidity.
Turbidity evaluation of the remelting liquid by the [test-method 1] spectrometry
Water for injection (1.2 mL) is injected into the lyophilized products as for which 5 mg
contains IL—ll as turbidity evaluation of remelting liquid, and the absorbance in 0D650
nm of the remelting liquid after 3, 5, and a 7-minute lapse is measured. It referred to two
news described below about the turbidity valuation method of the solution by
spectrometry.
(1) Drugs research 26 (4) Examination about the turbidity valuation method in the
clarity—and-color-of—solution examination of 223-230 "(1955) drugs"
(2) J. Pharm. Sci. Tech. and 48 (2) 64-70 "(1994) A turbidimetric method to determine
visual appearance of protein solutions"
[Test method 2] Check of the related substance by SDS—PAGE (argentation)
Let the dimer and decomposition product by a covalent bond be a measuring object as a
check of the related substance by SDS-PAGE (argentation). Gel uses the
polyacrylamide gel (large gel format) which has the acrylamide concentration
inclination of 10 thru/or 20 %. Sample 50 mug is added on each lane, and bottom
migration of 45-mA constant current is performed. It dyes according to an attachment
description, using an argentation kit (2D-argentation reagent and the "first" and II,
Daiichi Pure Chemicals make) in dyeing. Only qualitative evaluation by check visually
is performed about evaluation.
[0024]

A fixed quantity (RP-HPLC) of the amount of related substances by the [test-method 3]
high—speed liquid chromatography
Use a fixed quantity [ the amount of related substances by high-speed liquid
chromatography ], and let a decomposition product, Metl22 oxidant, and the change
object of the polymer by a covalent bond be measuring objects. It examines by liquid
chromatography about 100 muL of the solution as for which 0.65 mg contains IL-11 on
the following conditions. The area percentage of peak areas other than IL-11 is
measured for a peak area by automatic integration.
Detector: Ultraviolet absorptiometer
Column: Fill up the stainless steel tube of the about 4.6 inner diameter mm, and length
about 10 cm with styrene divinylbenzene copolymer for liquid chromatographs of 10
micrometer.

Column temperature: Constant temperature near 25 degree C.
Mobile phase A: The solution which added water to trifluoroacetic acid 1.0 g, and was
set to 1000 mL.

Mobile phase B: The solution which added acetonitrile 800 mL for liquid
chromatographs, and water to trifluoroacetic acid 1.0 g, and was set to 1000 mL.
Liquid sending of a mobile phase: The mixture ratio of the mobile phase A and the
mobile phase B is changed as follows, and it is concentration gradient control.
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[0025]
[Table l]

Elfin“; fifillfiA (9‘6) flflfiB (96)

 ODIEHE (fi‘)

0 ~ 2 70 30

2~12 "IO—'50 (JO—>50

12~37 50—D36 50—>fi4

37 ~ 38 36 64

Flow rate: Per minute 0.5 mL

[0026]

A fixed quantity (SE—HPLC) of the abundant body weight by the [test—method 4]
high-speed liquid chromatography
Use a fixed quantity [ abundant body weight ] and let the polymer by the noncovalent
bond and a covalent bond be a measuring object. It examines by liquid chromatography
about 50 muL of the solution as for which 0.6 mg contains IL—11 on the following
conditions The area percentage of the peak area in which retention time is smaller than
IL-11 is measured for a peak area by automatic integration.
Detector: Ultraviolet absorptiometer
Column: Fill up the stainless steel tube of the about 7.8 inner diameter mm, and length
about 30 cm with the porous silica gel for liquid chromatographs of 5 micrometer.
Column temperature: Constant temperature near 4 degree C.
Mobile phase: The solution which melted glycine 7.5 mg, sodium chloride 29.2 g, and
2-morpholino ethane-sulfonic-acid 9.75 g in water 750 mL, added the sodium hydroxide
test solution, adjusted p11 to 6.0, added water, and was set to 1000 mL.
Flow rate: Adjust so that the retention time of IL-11 may become about 9 minutes.
[0027]
As stabilizer, the pharmaceutical preparation of the working examples 1 thru/or 9 and
the comparative examples 1 and 2 was prepared, and the nonionic surfactant and the
addition effect of sugars were checked.
[Work example 1]
[0028]
The sample solution which added the sugars described in Table 2 on the basis of IL- 11
concentration 5 mg/mL, sodium phosphate buffer solution concentration 10 mM, and
glycine concentration 300 mM was prepared.
[Work example 2]
[0029]

The sample solution was adjusted like the working example 1 except the sugars
described in Table 2.

[Work example 3]
[0030]

The sample solution was adjusted like the working example 1 except the sugars
described in Table 2.

[003 l ]

(Comparative example 1)
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The sample solution was adjusted like the working example 1 except not adding sugars.
[Table 2]

J:E'i': anagram)
as;

TE:§§¢EW9 

5°C/ 5"C/ 40°C/

3%)?! GEE 3E}?!

  

 

 

 

 

 

 

        
[0032]

the sample solution of the working examples 1-3 and the comparative example 1 -- after
sterile filtration and the bottom of a non-fairy ring boundary -- every [ 1 mL 1 -- the vial
bottle which carried out sterilization treatment previously was filled up, a capping
blockade was performed after freeze—drying, and present invention pharmaceutical
preparation was obtained. Present invention pharmaceutical preparation and comparison
pharmaceutical preparation were saved at 5 degrees C and 40 degrees C, and the
comparative examination was carried out about stability. A test result is shown in Table
2. So that clearly also from Table 2 in the sugar additive—free pharmaceutical
preparation of a comparative example, By the pharmaceutical preparation of sugar
addition of the working example 1 thru/or 3, the preventive effect was especially
accepted under the elevated—temperature (40 degrees C) condition to the increase in
abundant body weight and decline in a potency survival rate having been accepted
notably about the upward tendency of abundant body weight, and the deterioration
tendency of the potency survival rate. In particular in the pharmaceutical preparation
which added purified sucrose of the working example 3, a clear change of abundant
body weight and a potency survival rate was not accepted on which preservation
conditions. Therefore, it can say that present invention pharmaceutical preparation is
very extremely stable pharmaceutical preparation.
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[Work example 4]
[0033]

The sample solution which lluctuated the addition amount of the purified sucrose
described in Table 3 on the basis of IL-11 concentration 5 mg/mL, sodium phosphate
buffer solution concentration 10 mM, and glycine concentration 300 mM and
polysorbate 80 was prepared.
[Work example 5]
[0034]
The sample solution was adjusted like the working example 4 except having fluctuated
the addition amount of the purified sucrose described in Table 3, and polysorbate 80.
[Work example 6]
[0035]
The sample solution was adjusted like the working example 4 except having fluctuated
the addition amount 01' the purified sucrose described in Table 3, and polysorbate 80.
[Work example 7]
[0036]

The sample solution was adjusted like the working example 4 except having fluctuated
the addition amount of the purified sucrose described in Table 3, and polysorbate 80.
[0037]
(Comparative example 2)
The sample solution was adjusted like the working example 4 except not having added
purified sucrose and polysorbate 80.

 

 

  
 
 
 
  
  
 
 
 
 

[Table 3]

.. . 1.31 : Efimgiwfi)_ 1\' ‘ 111 ‘ n

1322121013 33110-1; FT r34 : ZEHSEM)
J: (:30) [E3531 191434 40"0/1 a 40DC/3g' Fl Fl

1.50 1.53 1.701.25 V 0.0010 1%
Tim” 4 u u 2.45 2.01 2.55

1.50 1.50 ———U U

$155121 5 1.25 A 0.0005 A 2.57 2.05 m
1.57 2.22 3.54

11302012 3.43 4.30 4.00

$135151] 6 1.25 % 1'57 "55 "—2.51 2.03 m

$111551 7 7 0.0010 % 1'59 2'23 "—3.45 4.40 m

     
 

---: Don‘t measure.

[0038]

the sample solution of the working examples 4—7 and the comparative example 2 —— after
sterile filtration and the bottom of a non-fairy ring boundary -- every [ 1 mL ] -- the vial
bottle which carried out sterilization treatment previously was filled up, a capping
blockade was performed after freeze—drying. and present invention pharmaceutical
preparation was obtained. Present invention pharmaceutical preparation and comparison
pharmaceutical preparation were saved at 40 degrees C, and the comparative
examination was carried out about stability. A test result is shown in Table 3 and Eg._l___-
Fig.3.A test sample for chemical analysis is 50 mug/Lane. By the purified sucrose
content pharmaceutical preparation (working examples 4 thru/or 6) of the present
invention, the increase was not accepted to be also the amount of related substances
abundant body weight to the related substance and the polymer increasing under an
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elevated-temperature (40 degrees C) condition in purified sucrose of a comparative
example, and polysorbate 80 additive-free pharmaceutical preparation (comparative
example 2) so that clearly from Table 3. Although the remarkable increase in a covalent
bond type dimer (SDS-Stable Dimer) and the increase in a low-molecular-weight
decomposition product were accepted by the comparative example also from Fig. -
Fig.3, in present invention pharmaceutical preparation, the covalent bond type dimer
was the degree which only one band increased slightly. Therefore, it can say that present
invention pharmaceutical preparation is very extremely stable pharmaceutical
preparation. The meaning of each lane in E1gif- Fig.3 is as in the following table 4.
[Table 4]

Lane 1 Lane 2 Lane 3 Lane 4 Lane 5 Lane 6  
ttfifill z
(Bfih‘ifil

 ifififill 4
(51111611?)

$1150“ 6
(BEREIE)

$0510] 7
(1311 Stalk?)

$3010] 5
(13%] 115E)

IL’11
Egufifi 

1:11.321?! 2
(40“C/1
EH)

$111210“ 4
(4 [PC/2

E)

$115014
(40°C/1
EH)

$102700 6
(-1 0°C/1
EH )

$110007
(40°C /1
EH )

£35111 5
(40°C/1
EH )  ttfifill 2

(550316?)  
[Work examp
[003 9]

113511912
(4 [PC/3
EH )

le 8]

 $115011 4
(135 2151.25

$521191 4
(40°C/3
EH )

    

The sample solution which lluctuated the addition amount of the purilied sucrose
described in Table 5 on the basis of IL-11 concentration 5 mg/mL, sodium phosphate
buffer solution concentration 10 mM, and glycine concentration 300 mM and
polysorbate 80 was adjusted.
[Work examp
[0040]

le 9]

The sample solution was adjusted like the working example 8 except having fluctuated
the addition amount of polysorbate 80 described in Table 5.

 

 
 

 

 

 

 

 

 

[0041]
[Table 5]

1534910 #:0me r517:
m 1 00:51: "0610.133651] nm)

(EEW EEW 331i 5%: Mia
$31591 1.25 % 0.0010 % 2.007 0.205 0.005

4

331115.01 1.25 % 0.0005 96 2.013 0.208 0.006
5

$115121 1.25 90 0.0002 % “013 0._00 0.000
8

iffifiu 1.25 % 0.0001 % 2.012 0.209 0.008
9

[my] — — 2.062 0. 238 0.023
2

gm] 1.25 % 7 :033 0.218 0.012
6

$5515“ 7 0.0010 % 2.017 0.210 0.007
7
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the sample solution of the working examples 4-9 and the comparative example 2 --
sterile environmental Shimo after sterile filtration —— every [ 1 mL ] —— the vial bottle
which carried out sterilization treatment previously was filled up, an after-freeze-drying
capping blockade was performed, and present invention pharmaceutical preparation was
obtained. The comparative examination was carried out about the reinelting nature by
the water for injection of present invention pharmaceutical preparation and comparison
pharmaceutical preparation. A test result is shown in Table 5. The pharmaceutical
preparation of the comparative example showed the low absorbance (namely, low
turbidity or high Clarity) by the present invention pharmaceutical preparation prepared
in the working example to the comparatively high absorbance (namely, high turbidity or
low clarity) having been shown.
[Brief Description of the Drawings]

[0042])

test [ of a sample ]. and a 40 degree-C [ /] one-month preservation sample.
5Drawing 2 ilt is an analysis result of SDS-PAGE (argentation) of the time of the start of

test [ of a sample ], and a 40 degree—C [ /] one—month preservation sample.

 
[Brief Description of the Drawings]
[00421._________._______1_____

test [ of a sample ]. and a 40 degree-C [ /] one-month preservation sample.
iDrawing;J 2§1t is an analysis result of SDS-PAGE (argentation) of the time of the start of

test [ of a sample ], and a 40 degree—C [ /] one—month preservation sample.

test [ of a sample ]. and a 40 degree-C [ /] one-month preservation sample.
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(57) Abstract: Disclosed is an HGF preparation containing HGE and purified sucrose. This HGF preparation is characterized in
that it remains stable even when stored for a long time.
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ABSTRACT

The present invention relates to an HGF preparation

comprising HGF and purified sucrose. The HGF preparation is

Characterized by being stable even after a long-term storage.

24
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DESCRIPTION

HGF PREPARAT I ON

TECHNI CAL FI ELD

{0001]

The present invention relates to an HGF (Hepatic Growth

Factor)—containing preparation.

BACKGROUND ART

[0002]

HGF is a physiologically active peptide discovered by

Nakamura et al, having the most potent mitogenic activity

against mature hepatocytes (see, for example, .Non—patent

Document 1), and its mass production has become possible by

bioengineering techniques in recent years (see, for example,

Non—patent Document 2). This HGF is expected as a therapeutic

orpreventiveagentfornotonlyhepatitisandhepaticcirrhosis

but also nephritis, cancers, etc., and is further expected in

the application as a suppressant for adverse reactions to

anti—cancer agents and as a wound-healing agent.

Among HGF preparations, an aqueous preparation of HGF

containing albumin, human serum, gelatin, sorbitol, mannitol,

xylitol, etc., as a stabilizer for HGF is disclosed in Patent

Document 1. However, the above—mentioned aqueous HGF

preparation has a defect that aggregation, turbidity and

gelation occur during storage, as well as a problem of low

physicochemical stability due to aggregates formation,

resulting in reduction of the biological activity of HGF.

[0003]
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In order to solve these problems, a freeze—dried

preparation wherein arginine, lysine, histidine, glutamine,

proline, glutamic acid, aspartic acid, etc. are contained as

a stabilizer for HGE' is disclosed in Patent Document 2 . Further,

in Patent Document 3, a freeze—dried preparation wherein

glycine, alanine, sorbitol, mannitol, dextran sulfate, etc.,

are added as a stabilizer to HGF is disclosed.

Although the above-mentioned freeze—dried preparations

can attain stabilization of HGF to some extent, an HGF

preparation with a still more sufficient stabilization.effect

has been demanded.

[Patent Document 1] PCT International Publication WO

90/10651 Pamphlet

[Patent Document 2] PCT International Publication WO

00/72873 Pamphlet

[Patent Document 3] Japanese Patent Application

Laid—Open (JP—A) No. 9—25241

[Non—patent Document 1] Biochem. Biophys. Res. Commun.,

l22, 1450, 1984

[Non—patent Document 2] Nature, 342, 440, 1989.

DISCLOSURE OF THE INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION 

[0004]

It is an object of the present invention to provide a more

stable HGF preparation when.stored for a long term as compared

with the conventional HGF preparation.

 MEANS FOR SOLVING THE PROBLEMS

[0005]

The inventors of the invention conducted various studies
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toachievetheforegoingproblems. Asaaresult,theyfoundthat

astableHGFpreparationwasobtainedbyaddingpurifiedsucrose

to HGF so that the formation of HGF aggregates was suppressed.

Studies based on the above findings were further made to

complete the invention.

[0006]

Namely, the invention relates to:

[1] an HGF preparation comprising HGF and purified

sucrose,

[2] the HGF preparation according to the above item [1],

whereinthepurifiedsucrosecontentis0.0ltx>9partsbyweight

based on 1 part by weight of HGF,

[3] the HGF preparation according to the above item [1]

or [2], further comprising a neutral amino acid,

[4] the HGF preparation.according to the above item [3],

wherein the neutral amino acid is alanine,

[5] the HGE‘preparation according to any one of the above

items [1] to [4], further comprising a buffer,

[6] the HGF preparation according to the above item [5],

wherein the buffer is a citric acid salt,

[7] the HGE‘preparation according to any one of the above

items [1] to [6], further comprising sodium chloride,

[8] the HGF preparation according to the above item [1]

or[2],furthercomprisingarmutralaminoacid,sodiumchloride,

a buffer and a surfactant, in addition to HGF and purified

sucrose,

[9] the HGF preparation according to the above item.[8],

whereintheneutralaminoacidisalanine,thebufferiszacitrh:

acid salt, and the surfactant is a Polysorbate,
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[10] the HGF preparation according to any one of the above

items [1] to [9], which is a freeze—dried preparation,

[ll] a stabilization method of HGF, which comprises

suppressing the formation of HGF aggregates by adding purified

sucrose to HGF, and

[12] the stabilizationlnethod.according'to the above item

[11], wherein the addition amount of purified sucrose is 0.01

to 9 parts by weight based on 1 part by weight of HGF.

EFFECT OF THE INVENTION

[0007]

The HGF preparation of the invention has a more stable

effect even after a long—term storage as compared with the

conventional HGF preparations.

BEST MODE FOR CARRYING OUT THE INVENTION 

[0008]

The invention relates to an HGF preparation comprising

HGF and purified sucrose.

[0009]

The active ingredient HGF prepared by various processes

can be used in the present invention if it is purified enough

to be used as a medicine. Further, HGF used in the invention

may be a deletion type of HGF, which lacks five amino acid

residues (referred to as dLeHGF).

VariousnethodsareknownforpreparingHGF. Forexample,

HGF can.be obtained by extraction and.purification fronlorgans

(e.g.liver,spleen,lung,bonenmrrow,brain,kidney,placenta,

etc.), blood.cells (e.g. platelets, leukocytes, etc.), plasma,

and.serunlof mammals including rat, cow, horse, sheep, and the

like. Also, HGF can be obtained by cultivating primary culture

4
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cells or cell lines capable of producing HGF, followed by

isolation and purification from the culture (e.g. culture

supernatant, cultured cells, etc.). Further, a recombinant

HGF can also be obtained according to a gene technology by

integrating a gene encoding HGF into an appropriate vector,

inserting the vector into a proper host cell to give a

transformant, and separating the desired recombinant HGF from

the culture of the transformant (see, for example, Nature, 342,

440, 1989). The above—mentioned host cells are not

particularly limited, and various host cells conventionally

used in gene technologies, such as Escherichia coli, Bacillus

subtilis, yeasts, filamentous fungi, and plant or animal cells
 

can be used.

[0010]

Morespecifically,thenethodofextractingandpurifying

HGF from biological tissues comprises, for example,

administering carbon tetrachloride to rats intraperitoneally,

removing the liver from the rats with hepatitis, grinding it,

and purifying' HGF by" the conventional protein purifying

technique, such as gel column chromatography on S—Sepharose or

heparin—Sepharose, and HPLC and the like. In addition, by use

of a gene recombinant technique, an animal cell (e.g. Chinese

hamster ovary (CHO) cells, mouse C127 cells, monkey COS cells,

etc.) is transformed by an expression vector, wherein a gene

encoding the amino acid sequence of human HGF is inserted into

a vector such as bovine papilloma virus DNA, and HGF can be

obtained from the culture supernatant of the transformants.

[0011]

The purified sucrose for use in the present invention is

AMNEAL EX. 1002
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one which is listed in Japanese Pharmacopoeia, Fourteenth

Edition, Part II, and it can be used preferably as a stabilizer.

The addition amount of the purified sucrose is preferably 0.01

to 9 parts by weight, especially preferably 0.1 to 5 parts by

weight, based on 1 part by weight of HGF. The lower limit of

the addition amount of the purified sucrose is more preferably

0.5 part by weight based on 1 part by weight of HGF. The upper

limit of the addition amount of the purified sucrose is more

preferably 4 parts by weight, still more preferably 3 parts by

weight, and especially preferably 2 parts by weight, based on

1 part by weight of HGF.

[0012]

Although the preparation of this invention may take

various dosage forms (for example, liquid preparations, solid

preparations, capsules, creams, sprays, etc ), an aqueous

preparation,afreeze—driedpreparationandthelikecontaining

generallyHGFaseuiactiveingredientandpurifiedsucrosealone

or a conventional additive (carrier, etc.) in addition to them

are preferable, and in particular, a freeze—dried preparation

is preferable.

[0013]

Regarding the HGF preparations of the invention, an

aqueous preparation can be prepared through the formation of

anaqueoussolutioncontainingHGFandpurifiedsucrose. Also,

a freeze—dried preparation of HGF can be prepared by

freeze—drying said aqueous solution in a conventional

freeze—drying method. The purified sucrose content in the

aforementioned aqueous solution is 0.1% or more by weight,

preferably 0.5% or more by weight, and is 9% or less by weight,

6
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preferably 5% or less by weight, more preferably 4% or less by

weight, still more preferably 3% or less by weight, especially

preferably 2% or less by weight. The purified sucrose content

in the freeze-dried preparation is preferably 10 to 80% by

weight and especially preferably 20 to 60% by weight. For

example, the freeze—dried preparation can be prepared by

dissolving HGF in a suitable solvent (e.g. sterilized water,

distilled water for injection, buffer, physiological saline,

etc.); adding purified sucrose to the solution to a

concentration.of preferably 0.1 to 5% by weight and especially

preferably 0.5 to 2% by weight; optionally adding stabilizers,

buffers, surfactants, sodium chloride, etc., other than

purified sucrose; sterilizing the solution through filtration

with a filter or the like; filling the solution in a vial or

ampoule; and freezeedrying the solution. It is preferable to

use a sterilization filter with a pore size of 0.22 pm or less.

The sterilization filter includes, for example, DURAPORE

(Registered.trade mark, manufactured by Nihon.Millipore K.K.)

and. SARTOPORE 2 (Registered. trade mark, manufactured. by

Sartorius AG.). An example of the freeze— drying methods

includes, for example, a method comprising three unit

operations: a freezing step for chilling and freezing under

atmosphericpressure,apmimarydryingstepforsublimatingand

drying free water not restrained by a solute under reduced

pressure, and a secondary drying step for removing adsorbed

water or crystal water intrinsic to the solute. The chilling

temperature in the freezing step is preferably —60 to —40°C,

the temperature in the primary drying step is preferably -50

to 0°C, and the temperature in the secondary drying step is

7
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preferably 4 to 40°C. The vacuum pressure is preferably 0.1

to 1.5 Pa, and in particular, preferably 0.5 to 1.2 Pa. After

thefreeze—dryingoperation,thepressurei11thedryingchamber

is recovered. The method for the pressure recovery' is

preferably atnethod.of introducing a sterilized.air or an inert

gas (e.g. sterile nitrogen gas, sterile helium gas) into the

chamber to return the pressure back to about 70 to 100 kPa,

preferably about 80 to 95 kPa (primary pressure recovery) and

thentotheatmosphericpressure(secondarypressurerecovery).

Capping for vials is preferably carried.out after the primary

pressure recovery.

[0014]

Purified sucrose alone may be used as the stabilizer.

However, purified sucrose may be preferably used in combination

widnaconventionalstabilizersuchasaminoacids(e.g.glycine,

alanine, arginine, lysine, histidine, etc.), polysaccharides

(e.g.heparin,dextransulfate,etc.),andsugaralcohols(e.g.

sorbitol, mannitol, etc.). Among these stabilizers, amino

acids are preferable, and in particular, neutral amino acids

sudnasglycineandalaninearepreferableamongtheaminoacids.

Theamountofeachofthesestabilizerstobeaddedisnotlimited

except for purified sucrose, and when the neutral amino acid

such as glycine and alanine is used, its addition amount is

preferably 0.01 to 50 parts by weight, and more preferably 0.1

to 20 parts by weight based on 1 part by weight of purified

sucrose.

Stability of HGF can be more improved by combination use

of purified sucrose with a conventional stabilizer including

a neutral amino acid, when.compared to the case where purified

8
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sucrose alone is used as a stabilizer.

[0015]

The buffer used_in the invention includes, for example,

a phosphoric acid buffer, a Citric acid buffer, and the like.

The buffer has an action of adjusting the pH of an aqueous

solution after redissolution of the freeze—dried preparation,

and.maintaining the solubility of HGF. It is preferable to use

abufferwhichenablestonmintainthegflioftheaqueoussolution

at 4.5 to 6.5 after redissolution of the freeze-dried

preparation. A preferable buffer is a citric acid buffer and

especiallysodiumcitratebuffer. Thiscitricacidbufferalso

contributes to the stabilization of HGF in the aqueous solution

obtained upon redissolution of the freeze—dried preparation.

It is desirable to adjust the concentration of the buffer to

be added, within the range of l to 100 mM in the aqueous solution

immediately before the freeze—drying operation for the

production of freeze—dried preparations.

[0016]

Surfactants used in the invention include, for example,

Polysorbate 20, Polysorbate 80, Pluronic F—68, polyethylene

glycols, etc., and two or more kinds thereof may be used in

 

combination. An especially preferred surfactant is

Polysorbate—based surfactants, including particularly

Polysorbate 80. Although HGF is easy to be adsorbed on the

surface of the materials of the container made of glass or resins,

the adsorption of HGF onto the container after redissolution

of the freeze—dried preparation, can be prevented by the

addition of such.a surfactant. As for the addition amount of

the surfactant, the concentration of the aqueous solution just

9
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before freeze—drying operation in the production of

freeze-dried preparations is preferably 0.001 to 2.0% by

weight.

[0017]

Sodiunlchloride has an action tOInaintain the solubility

of HGF. That is, for example, in the case of the recombinant

HGF used in the Examples, addition of sodium chloride makes it

possible to increase the solubility of HGF. Particularly, a

remarkableimprovementiJ1thesolubilitywlftherecombinantHGF

is observed at a concentration of 300 mM or more of sodium

chloride. Although the addition amount of sodium chloride

receives a restriction by an osmotic pressure ratio, an amount

showing the osmotic pressure ratio of injectable solutions

generally used may be good. It is desirable to use an addition

amount of sodium chloride reaching an osmotic pressure ratio

of 1 to 3, which is an acceptable osmotic pressure ratio of

injections forInedical use in humans or animals. Usuallyy when

a freeze—dried.preparation is manufactured, the concentration

of sodium chloride in an aqueous solution just prior to its

freeze—drying operation is preferably in the range of 150 to

1000 mM.

[0018]

The preparation of the invention may include other

additives necessary for formulating preparations, such as

solubilizers, antioxidants, soothing agents, isotonic agents,

and the like.

[0019]

The preparation obtained above in accordance with the

invention, e.g. a freeze—dried preparation, is dissolved in

10
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distilled_water for injection so that the concentration of HGF

in use is in the range of 0.1 to 40 mg/mL, and the solution can

be served as an injectable solution. In addition, an external

preparation, such as creams, sprays, etc., containing the

freezeedried preparation may be formulated.

EXAMPLES

[0020]

The following Examples further illustrate the present

inventionbutarenottobecnnstruedtolimitthescopethereof.

In the Examples of the invention, a five amino acid deletion

type of HGF was used. as HGF. The area percentage (%)

(hereinafter referred to as aggregates content (%)) of the HGF

aggregates was determined.according to the following equation

1 using measured values which were quantitatively analyzed by

high performance liquid chromatography (HPLC).

[0021]

Equation 1

AA
Aggregates content (%) = ———-—-—-—-—-—-—— x 100

AM+AA

In the equation, AM is the peak area of HGF and AA is the

peak area of HGF aggregates.

[0022]

(Conditions for HPLC)

Column: Gel filtration column (Trade name: Superdex 200

10/300, manufactured by Amersham Biosciences)

Mobility' phase: sodiunl chloride 58.44 g, trisodium

Citrate dihydrate 2 . 94 g, and Polysorbate 80 0.1 g are dissolved

in water to make up to 1L, which is served as Solution A. Sodium

chloride 58.44 g, citric acid monohydrate 2.10 g, and

11
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Polysorbate 80 0.1 g are dissolved in water to make up to 1L,

which is served as Solution B. Solution B is added to Solution

A and the pH is adjusted to 6.0. The mixed.solution is filtered

with a 0.45 um filter (Trade name: Millicup—HV; pore size: 0.45

um, manufactured.by Millipore Corp.) and degassed prior to its

use. The solution is stored at room temperature and used within

two weeks.

Column temperature: 25°C

Flow rate: 0.5 mL/min

Injection amount of sample: 25 uL

Analysis time: 60 minutes

Detector: absorption spectrophotometer

Detection wave length: 280 nm

Sample cooler: 5 minutes

A.molecular weight marker is dissolved in one vial of Gel

Filtration Standard (Catalogue Numberw 151—1901, manufactured

by Bio—Rad Laboratories, Inc.) with water (500 uL), and the

solution is filtered through.a filtration filter (Trade name:

Ultrafree—MC, pore size: 0.45 um, manufactured by Millipore

Corp.) for use in clarification of test solutions in small

quantities, stored at 2 to 8°C, and used within 3 months.

[0023]

The buffer solution for dilution used in the following

 
ExamplesandTestExampleswaspreparedinthefollowingnanner.

(Preparation of buffer solution for dilution)

Sodium chloride 1.1688 g, trisodium citrate dihydrate

2.94 g and Polysorbate 80 0.3 g were dissolved in ultra pure

water to make up to a total volume of 1L, and the solution was

served as Solution A. Sodium chloride 1.1688 g, citric acid

12
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monohydrate 2.10 g, and Polysorbate 80 0.3 g were dissolved in

ultra_pure water (prepared bylising an apparatus for ultra pure

water production; Trade name: MilliQtSradient, manufactured by

MilliPore Corp.; hereinafter the same) to make up to 1L, which

was served as Solution B. Solution B was added to Solution A

and the pH was adjusted to 6.0. The solution was served as a

buffer for dilution (1).

Sodiumchloride17.53g,trisodiumcitratedihydrate2.94

g, and Polysorbate 80 0.1 g were dissolved in ultra pure water

to make up to a total volume of 1L, which was served.as Solution

C. Sodium chloride 17.53 g, citric acid monohydrate 2.10 g,

and Polysorbate 80 0.1 g were dissolved.in ultra pure water to

make up to a total volume of 1L, which was served as Solution

1 D. Solution D was added to Solution C, and the pH of the solution

was adjusted to 6.0. This solution was served.as a buffer for

dilution (2).

[0024]

 
Example 1

The five amino acids—deleted type of HGF (hereinafter,

simply referred to as HGF) was added to a buffer for dilution

(1)sothatHGFconcentrationbecametobeZUng/ml,andpurified

sucrose was then added thereto to a concentration of 0.5% by

weight,therebytoobtainsolutionswiththecomponentsasshown

in Table 1 below.

13
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Table l. 

 

  
 
  
 

Component Concentration 

10 mg/ml

Trisodium citrate dihydrate

Sodium chloride   
0.03% by weight 

Polysorbate 8O  
 

   Purified sucrose 0.5% by weight

Each (2 mL) of the solutions obtained above was

aseptically subdivided.into a vial (¢23 x 43 mm). The vial was

semi—capped with a rubber stopper, arrayed on a tray, placed

in a freeze—dryer (Triomaster; manufactured by Kyowa Vacuum

Engineering Ltd.) and then freeze—dried under the conditions

as shown in Table 2 below. The arrow symbol “—9” in the table

shows that the temperatures was changed.

14
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Afterfreeze—dryingoperation,asterilenitrogengaswas

introduced into the chamber of Triomaster to recover the

pressure (chamber pressure: 88.0 kPa; primary pressure

recovery), and each of the vials was fully'capped.with a rubber

stopper. After that, the pressure in the chamber of Triomaster

was recovered to the atmospheric pressure with a sterile

nitrogen gas (secondary pressure recovery), and vials were

taken out, immediately followed.by capping with a stopper. In

this manner, freeze-dried.preparations of HGF according to the

invention were obtained.

The purified sucrose content in the freeze—dried

preparation is 0.5 part by weight based on 1 part by weight of

HGF, and is 26.3% by weight to the freeze-dried preparation.

[0025]

Example 2

A freeze—dried preparation of HGF was obtained in a manner

similar to Example 1, except that the concentraticniof purified

sucrose to be added was 1.0% by weight.

The purified sucrose content in the freeze—dried

preparation.of HGF of the invention is 1 part by weight based

on 1 part by weight of HGF and is 41.7% by weight to the

freeze—dried preparation of HGF.

[0026]

Example 3

A freeze—dried preparation of HGF was obtained in a manner

similar‘to Example 1, except that the concentration of purified

sucrose to be added was 2.0% by weight.

The purified sucrose content in the freeze—dried

preparation of HGF is 2 parts by weight based on 1 part by weight

16
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of HGF and is 58.8% by weight to the freeze—dried preparation

Of HGF.

[0027]

Example 4

Afreeze—driedpreparationofIfiflrwasobtainedj11ananner

similar to Example 1, except that purified.sucrose and alanine

were added at a concentration of 1.0% by weight and 5 mg/mL,

respectively.

The purified sucrose content in the freeze—dried

preparation of HGF is 1 part by weight based on 1 part by weight

of HGF and is 34.5% by weight to the freeze—dried preparation

of HGF.

[0028]

Comparative Example 1

Afreeze—driedpreparatimnofHGFwasobtainedj11amanner

similar to Example 1, except that alanine was added as an

additive at a concentration of 20 mg/mL in place of purified

sucrose.

[0029]

Comparative Example 2

AfreezeedriedpreparationofIkfllwasobtainedj11ananner

similartoExampleZL exceptthatpurifiedsucrosewasnotadded

(hereinafter referred to as a basic formulation).

[0030]

 
Test Example 1

The freeze-dried preparations described in the above

Examples and Comparative Examples were stored at 50°C and

sampled after one week. Each of the samples was diluted with

a buffer for dilution (2) so that the concentration of the

17
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protein was 5 mg/mL. Each sample was quantified using HPLC,

and the content (%) of HGF aggregates was calculated according

to the above equation 1 . The results are shown in Table 3 below.

18
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As apparent from Table 3, in an HGF preparation of the

basic formulation-ppurified sucrose and.anIKH?preparation.of

the basic formulation + purified sucrose + alanine according

to the present invention, the content of HGF aggregates was

suppressed more significantly, when compared with an HGF

preparation of the basic formulation or the basic formulation

+ alanine.

[0031]

Test Example 2

HGF was added to a buffer solution for dilution (20mM

citric acid buffer solution, 1M sodium chloride, Polysorbate

80 0.01% by weight) to a concentration of 10 mg/L, and sample

solutions 1 to 5 (50 uL each) were prepared in such a manner

that purified sucrose was added to a concentration of 0% by

weight, 1% by weight , 5% by weight, 10% by weight or 20% by weight.

Each sample solution was frozen for about 24 hours until

measurement. Each of the frozen sample solutions was

redissolved, and molecular weight (about 84 kDa) distribution

of HGF was then measured by the dynamic light scattering (DLS)

method. Dyna—Pro (manufactured by Protein—Solution Co.) for

exclusive use of protein solutions was used as the measurement

device. The measurement temperature was set to 4°C. A buffer

(50 “L each) for dilution not containing HGF was used as the

background. The degree of polydispersity (Pd%) of HGF

molecular weights in each of the sample solutions is shown in

Table 4.

20
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Table 4

Purified sucrose

(% by weight) 

Sample

solution 1

Sample

solution 2

 
 

Sample

solution 3

Sample

solution

Sample

 
solution 5

 
  

As apparent from Table 4, in the sample solutions 2 and

3 wherein.purified sucrose was added to a concentration of 1%

by weight and 5% by weight, respectively, Pd% value was very

small and the molecular weight distribution of HGF was found

to be a single distribution (monomodal distribution). In the

samplesolutionsl,4,and5,thepeakoftheHGanlecularweight

was broad, suggesting that HGFs having different molecular

weights were contained in such sample solutions. Moreover, in

the sample solutions 4 and 5, another peak appeared in the high

molecular side, and in the sample solution 5, a peak showing

that a large amount of lower molecular weight substances were

contained therein was observed.

[0032]

INDUSTRIAL APPLICABILITY

HGF preparations useful as drugs and. excellent in

storability can be provided in accordance with the invention.

21
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CLAIMS

1. An HGF preparation comprising HGF and purified

sucrose.

2. The HGE'preparation.according to clain11, wherein.the

purified sucrose content is 0.01 to 9 parts by weight based on

1 part by weight of HGF.

3. The HGF preparation according to claim 1 or 2, further

comprising a neutral amino acid.

4. The HGF‘preparation.according to clain13, wherein the

neutral amino acid is alanine.

5. The HGF preparation according to any one of claims

1 to 4, further comprising a buffer.

6. The HGF;preparation.according to clain15, wherein the

buffer is a Citric acid salt.

7. The HGF preparation according to any one of claims

1 to 6, further comprising sodium chloride.

8. The HGF preparation according to claim 1 or 2 , further

comprising a neutral amino acid, sodium chloride, a buffer and

a surfactant, in addition to HGF and purified sucrose.

9. The HGF‘preparation according to clain18, wherein the

neutral amino acid is alanine, the buffer‘is a(:itric acid salt,

and the surfactant is a Polysorbate.

10. The HGF preparation according to any one of claims

1 to 9, which is a freeze—dried preparation.

11. A stabilization method of HGF, which comprises

suppressing the formation.of HGF aggregates by adding purified

sucrose to HGF.

12. The stabilization method according to claim 11,

22
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wherein the addition amount of purified sucrose is 0.01 to 9

parts by weight based on 1 part by weight of HGF.
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1
TITLE

FIBRONECTIN-CONTAINING OPHTHALMIC SOLUTION, METHOD OF
MANUFACTURE OF AN OPHTHALMIC SOLUTION, METHOD OF PRESERVING
AN OPHTHAIMC SOLUTION, AND METHODS OF TREATMENT OF
OPHTHALMIC WOUNDS

FIELD OF THE INVENTION

This invention relates to a stable and soluble

multi-dose ophthalmic solution containing fibronectin, an amino

acid, a sugar, and a lower alkyl p—hydroxybenzoate preservative

and to a method of treatment of ophthalmic wounds employing the

ophthalmic solution. This invention further relates to a

process for preparing fibronectin for ophthalmic use. This

invention further relates to a method for inhibiting bacterial

growth in an ophthalmic solution while preserving the cellular

adhesion and wound healing properties of fibronectin.

BACKGROUND OF THE INVENTION

Fibronectin is useful in therapeutic treatment because

of the role that it plays in cellular adhesion, blood

coagulation, malignant transformation, reticuloendothelial

system function, and embryonic differentiation. Fibronectin’s

role in cellular adhesion and in promoting epithelial cell

outgrowth makes it desirable for treatment of ophthalmic wounds,

particularly corneal disorders. other growth factors have also

been identified as being useful as healing accelerators for

treatment of ophthalmic wounds. For example, recombinant human

epithelial growth factor has been shown to accelerate corneal

re-epithelialization following abrasive injury or alkali burn

injury (Stern et al., "The Effects of Human Recombinant

Epidermal Growth Factor on Epihelial Wound Healing", in Healing

Processes in the Cornea, 69—75 (C.E. Crosson and H.E. Kaufman,

eds.) (1989). Similarly, fibroblast growth factor has also been
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reported to stimulate corneal healing (Countois, Y. et al., 181

c. R. Soc. Biol., 491 (1987)). Numerous other growth promoting

substances have also been identified (e.g., interleukin 6,

platelet-derived growth factor, etc.) and may be useful in ,

accelerating ophthalmic wound healing. Ophthalmic wounds can be m,»

caused in many ways, for example, by puncture, physical trauma,

acid splash, surgical incisions, chemical burns, or lacerations.

It is believed that fibronectin promotes the migration of

epithelial cells over the wound surface and promotes binding of

the epithelial cells to the wound surface to provide a permanent

closure of the wound. This process may stimulate.the production

of endogenous growth factors, such as fibroblast growth factors.
To treat an ophthalmic wound with fibronectin, the

fibronectin should be applied by means of an ophthalmic

solution. Multi-dose ophthalmic solutions to be used by a

single user are the typical mode of applying ophthalmic

solutions. One problem in using fibronectin arises from U.S.

Federal Food and Drug Agency ("FDA") regulations which require

the addition of a preservative to inhibit bacterial growth in a

multi-dose ophthalmic solution.

Benzalkonium chloride is the most commonly used

preservative in ophthalmic solutions, but it cannot be used with
fibronectin because it inhibits the wound healing activity of

the fibronectin. Chlorobutanol and phenylethyl alcohol are

accepted alternative preservatives in ophthalmic solutions, but

they also cannot be used with fibronectin. Chlorobutanol is

hydrolyzed in a neutral pH solution. Phenylethyl alcohol cannot

be used because it inhibits fibronectin's wound healing
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activity. Similarly, preservatives made from sodium

dehydroacetate or cetylpyridinium dichloride inhibit the wound

healing activity of fibronectin. Thimerosal does not inhibit

fibronectin's wound healing activity but thimerosal's mercury

content and the toxicity problems associated with mercury make

it unsuitable for use as a preservative in an ophthalmic

solution.

A second difficulty in using fibronectin in ophthalmic

settings are problems related to the poor solubility and

stabiity of fibronectin in an aqueous solution. Because of

fibronectin’s poor storage stability in solution it is a

standard practice to lyophilize a solution of fibronectin with a

stabilizing agent, usually a neutral amino acid, monosaccharide,

disaccharide, or sugar alcohol. A solvent is added to the

lyophilized fibronectin just before use. The disadvantage of

this method is that the dissolving of the lyophilized

preparation in the solvent, typically water, takes a long time

and the resulting solution is often turbid because of fibrous

insoluble matter.

One method to address this lyophilization problem has

been disclosed in ohmura U.5. Patent No. 4,565,651. In the

ohmura patent, prior to lyophilization, both albumin and at

least one stabilizer selected from neutral amino acids,

monosaccharides, disaccharides, and sugar alcohols are added to

a fibronectin-containing aqueous solution which is then

lyophilized. According to Ohmura, when his lyophilized

fibronectin is dissolved in water, the dissolution time is

rapid, with little or no turbidity. For an ophthalmic
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solution, however, the lyophilized fibronectin_of Ohmura may

prove unacceptable because of the presence of an additional

protein, albumin. Albumin renders preservatives less effective
A.

and may also interfere with the function of fibronectin.

Additionally, the lyophilized fibronectin prOduced by the method

of the Ohmura patent tends to cake up and then does not dissolve

easily.

SUMMARY OF THE INVENTION

The present invention provides a stable and readily

soluble multi-dose ophthalmic solution containing fibronectin

and an anti-microbial preservative.

The present invention further provides a stable and

readily soluble single-dose ophthalmic solution containing

fibronectin.

The present invention further provides anti-microbial

preservatives which do not interfere with the properties of

wound healing accelerants.

The present invention also provides a method for

treatment of ophthalmic wounds by administering to the wound an

ophthalmic solution containing virally sterilized, heterologous

fibronectin.

The present invention also provides a process for

preparing fibronectin for ophthalmic use comprising lyophilizing

an aqueous solution free of albumin and comprising fibronectin
m.“

as the only protein.

Another advantage of this process is that a

lyophilized fibronectin is produced that is free of unnecessary
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proteins and that, when dissolved, provides a solution that is

stable and soluble.

The present invention provides a multi-dose ophthalmic

solution containing fibronectin together with a preservative to

inhibit bacterial growth.

The present invention enables one to avail oneself of

the wound healing activity of virally sterilized, heterologous

fibronectin for the treatment of ophthalmic wounds.

The present invention provides an opthalmic solution

containing fibronectin in which most, if not virtually all, of

the viruses contained therein are inactivated or removed, and in

which the structure, function, and activity of fibronectin are

maintained.

The present invention also provides a method of

obtaining a non-turbid fibronectin solution from lyophilized

fibronectin, comprising adding to an aqueous fibronectin

solution a sugar and an amino acid, the amount of sugar and the

amount of amino acid being sufficient to prevent turbidity when

the solution is lyophilized and thereafter dissolved in an

aqueous solvent.

The present invention also provides a method for

inhibiting bacterial growth while preserving the cellular

adhesion and wound healing properties of fibronectin in an

ophthalmic solution comprising adding a lower alkyl

p-hydroxybenzoate preservative to an ophthalmic solution

comprising fibronectin, an amino acid, and a sugar.
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DETAILED DESCRIPTION OF THE INVENTION

In the process of the invention, an aqueous solution

free of albumin and containing fibronectin, an amino acid, and a

sugar, is lyophilized under vacuum. Prior to lyophilization,

the fibronectin is present in an amount from 0.25 to 30 mg/ml,

preferably 3 mg/ml.

The amino acid may be a water-soluble hydrophilic

amino acid such as serine, histidine, alanine, lysine, or

glycine. Glycine is the preferred amino acid. The

concentration of amino acid in the aqueous solution to be

lyophilized is from 0.005 to 1.5 M, preferably 0.12 M.
The.sugar may be a monosaccharide such as glucose, a

disaccharide such as sucrose or galactose, a trisaccharide such

as a raffinose, a polysaccharide such as dextran, or sugar

derivatives such as sorbitol or mannitol, or a combination

thereof. Sucrose is the preferred sugar. The concentration of

sugar in the aqueous solution to be lyophilized is from 0.005 to

1.5 M, preferably 0.30 M.

It is most preferred to add a combination of glycine

and sucrose to the aqueous solution of fibronectin to be,

lyophilized. The glycine is present in the solution to he

lyophilized in a concentration of from 0.005 to 1.5 M,

preferably 0.12 M, and the sucrose is present in the solution in

a concentration of from 0.005 to 1.5 M, preferably 0.30 M.

It is preferred to utilize an aqueous solution

containing fibronectin which has been treated to inactivate the

lipid-enveloped viruses present in the starting biological

material. U.S. Patent No. 4,841,023, and the references
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incorporated therein, describe a suitable method for the

disruption of lipid-containing viruses. Additionally, efficient

virus removal occurs with gelatin sepharose chromatography

(Horowitz and Chang in Fibronectin, 441-455 (Deane F. Mosher

ed.) (1989)).

When the lyophilization is complete, the flask is

sealed under vacuum. It is preferred when lyophilization is

complete to introduce nitrogen and seal the flask under nitrogen

or another non-reactive gas. The solubility of the lyophilized

fibronectin is improved when it has been sealed in this manner.

The lyophilized.fibronectin obtained from this process

is employed in making the ophthalmic solution of the present

invention. It is understood that fibronectin obtained by other

methods may also be used in the ophthalmic solution of the

present invention.

In one embodiment of the invention, the ophthalmic

solution comprises fibronectin, an amino acid, a sugar and a

solvent. The fibronectin is present in a concentration from

0.25 mg/ml to 10 mg/ml, preferably 1 mg/ml. The amino acid is

glycine, serine, histidine, alanine, lysine or other water—

soluble hydrophilic amino acids, and mixtures thereof,

preferably glycine, and is present in a concentration of from

0.005 to 0.5 M, preferably 0.04 M. The sugar is a

monosaccharide such as glucose, a disaccharide such as sucrose

or galaotose, a trisaccharide such as a raffinose, a

polysaccharide such as dextran, or sugar derivatives such as

sorbitol or mannitol, or a combination thereof, preferably

sucrose, and is present in a concentration of from 0.005 to 0.5
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M, preferably 0.1 M. It is most preferred that the amino acid

he glycine and the sugar be sucrose. The solvent may be sterile

water, U.S.P. Grade Purified water, or a neutral physiological

buffer, such as phosphate buffered saline ("PBS"). It is

preferred to use U.S.P. water as the solvent.

Sodium chloride may optionally be added to the

ophthalmic solution in a concentration from 0.01 to 0.2 M, and

is preferably 0.087 M.

In another embodiment, the ophthalmic solution also

contains a preservative. The preservative is a lower alkyl

p-hydroxybenzoate which is commonly referred to as "Parabens" or

by the designation “PB". Preferred lower alkyl

p-hydroxybenzoate preservatives are methyl p-hydroxybenzoate

("methyl paraben"), ethyl p—hydroxybenzoate ("ethyl paraben"),

propyl p-hydroxybenzoate ("propyl paraben"), butyl

p-hydroxybenzoate ("butyl paraben"), and mixtures thereof. The

preservative is desirably in the form of an aqueous solution at

a concentration from 0.002 to 0.25% (w/v). The water used in»

the aqueous solution may be U.S.P. Grade Purified Water, sterile

water, or water purified by conventional techniques.

It is preferred to add two of the lower alkyl

p—hydroxybenzoate preservatives to the ophthalmic solution. The

preferred combinations of preservatives are:

1. Ethyl p-hydroxybenzoate in a concentration from

0.005 to 0.17% (w/v), preferably 0.02% (w/v), and butyl

p—hydroxybenzoate in a concentration from 0.002 to 0.021% (w/v),

preferably 0.01% (w/v); or
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2. Methyl p-hydroxybenzoate in a concentration from

0.012 to 0.25% (w/v), preferably 0.038% (w/v), and

propyl p-hydroxybenzoate in a concentration from 0.005 to

0.05% (w/v), preferably 0.015% (w/v).

In another embodiment, a potentiating agent is added

in order to improve the efficacy of the preservative or

preservatives in the ophthalmic solution. The potentiating

agent is preferably ethylenediaminetetraacetic acid ("EDTA") or

a salt thereof, preferably disodium ethylenediaminetetraacetate

or disodium dihydrate ethylenediaminetetraacetate

(NaZCmHMOgNz‘ZI-IZO) . The preferred potentiating agent is disodium

dihydrate ethylenediaminetetraacetate. The potentiating agent

is added to the ophthalmic solution in a concentration from

0.005 to 0.1% (w/v). When disodium dihydrate EDTA is used, the

concentration is preferably 0.01% (w/v).

Ophthalmic wounds, and in particular, corneal

disorders may be treated by administering the ophthalmic

solution of the present invention in an amount effective to

treat the wound and to promote wound healing. The amount of the

ophthalmic solution that will be required for the treatment will

depend upon the nature and scope of the ophthalmic wound.

Suggested dosages are one drop applied to the eye four times per

day during waking hours up to eight weeks or 56 days.

The invention is further illustrated by the following

examples:
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mag;

A. FORMULATION OF FIBRONECTIN EYE DROPS

Virus inactivated purified fibronectin (Horowitz and

Chang, in F'bronectin, 441-455 (Deane F. Mosher ed.) (1989)) in

PBS is formulated to produce a 1.0 ml solution containing 3.0 mg

fibronectin, 0.30 M sucrose, 0.12 M glycine, 0.262 M sodium

chloride and 0.03 M sodium phosphate buffer, pH 7.4

An aliquot of purified fibronectin containing 3 mg

fibronectin is added to 0.339 gm of a 1.0 M sucrose solution,

0.300 gm of a solution containing 0.09 M sodium phosphate

buffer, 0.715 M sodium chloride, 0.4 H glycine, pH 7.4 and

sufficient PBS (0.01 M sodium phosphate buffer, 0.12 M sodium

chloride, pH 7.4) to bring the mixture to 1.039 gm or 1.0 ml.

The mixture is filtered using a Pall, nylon, 0.2

microanilter (Pall Corp., NY, NY) and 1 ml filled into sterile,

6 ml glass vials. A sterile 20 mm, siliconized, 890 grey butyl

lyophilization split stopper (West Corp.) is inserted partway

into the vial neck and the vials placed into a stainless steel-

covered ly0philization box. The vials are frozen at 950° to

—70°C prior to ly0philization.

Following lyophilization, the fibronectin is dissolved

with 3 m1 of sterile U.S.P. Grade Purified water containing

0.02% ethyl paraben, 0.01% butyl paraben and 0.01% disodium

dihydrate ethylenediaminetetraacetate.

B. LYOPHILIZATION OF FIBRONECTIN EYE DROPS

'The formulated, vialed fibronectin is frozen at —50°

to -70°C. The lyophilization initiates with the shelf

temperature at s -45°C and the chamber at a pressure of s 100
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microns mercury. The fibronectin is held at these conditions

for approximately 2 hours after which the shelf temperature is

raised to between —20° and —10°C with the pressure at < 100

microns. When the product temperature begins to rise, the shelf

temperature is raised to 10°C above the product temperature. As

the product temperature rises the shelf temperature is raised to

maintain a constant 10°C differential between the two. The

pressure is maintained at < 100 microns.

After the product temperature reaches a final

temperature of 20° to 35°C the shelf temperature is held to

maintain the final temperature. The product is held at the

final temperature for 20.5 to 45.5 hours at a pressure of < 100

microns.

Lyophilization is terminated by stoppering under a

pressure of < 100 microns, or after backfilling with nitrogen

gas to a pressure of approximately one inch of water.

The moisture content typically is between 0.3 and

3% (w/v).

Example 2

Preparation of Fibronectin-Containing
Ophthalmic Solution

An ophthalmic solution was prepared in accordance with

the following procedure. The solution was prepared by combining

fibronectin lyophilized according to Example 1 with 3 ml of a

sterile solution containing 0.01% butyl p-hydroxybenzoate, 0.02%

propyl p—hydroxybenzoate, and 0.01% disodium dihydrate

ethylenediaminetetraacetic acid (NafihpfififoZHgJ) in U.S.P. Grade

Purified Water. The solution is provided from an eyedropper
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bottle. The procedure is as follows: ‘ lI‘he stopper is removed

from the vial containing the lyophilized fibronectin; the

eyedropper bottle cap is unscrewed; the vial is snapped onto the

top of the eyedropper bottle; the solution is added to the

5 fibronectin vial by inverting; the solution is swirled if

necessary; the solution is reinverted.into the eyedropper

bottle; the fibronectin vial is removed from the top of the

eyedropper bottle; the eyedropper bottle cap is screwed on

tightly; the final solution is swirled gently to ensure a

10 homogeneous solution. A fully soluble solution is typically

reached in 5 1 minute. The final ophthalmic solution contains

the following components in the quantities indicated:

Component Quantity

Fibronectin 1 mg/ml

15 Sodium Phosphate Buffer 0.01 M
(pH 7.4)

Sucrose 0.1 H

Glycine 0.04 M

Sodium Chloride 0.087 M

20 VButyl p—hydroxybenzoate 0.01%

Ethyl p-hydroxybenzoate 0.02%

Disodium dihydrate 0.01%
ethylenediaminetetraacetic acid

When the ophthalmic solution is intended for the

25 individual use of one patient, the solution may be packaged in

sterile multiple-dose containers which are sealed and made

tamper-proof.
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Example 3

Effect of Parabens Preservative on Cell

Binding Activity of Fibronectin

An ophthalmic solution with a fibronectin

5 concentration of 1.197 mg/ml was prepared in phosphate buffered

saline ("PBS") with the Parabens preservative being a

combination of 0.05% methyl p-hydroxybenzoate and 0.015% propyl

p-hydroxybenzoate (Sample 1). A second ophthalmic solution with

a fibronectin concentration of 1.197 mg/ml was prepared in PBS

10 without adding a preservative (Sample 2). Samples 1 and 2 were

allowed to stand at room temperature for seven days.

A fibronectin standard of 1.0 mg fibronectin/ml in PBS

was diluted in triplicate with PBS (NaCl 8,000 mg, KCl 200 mg,

NazHPO4 1,150 mg, KH2P04 200 mg in 1 liter of double distilled

15 water, pH 7.3) to make dilution series of 5,000 to 0.078 ug/ml

of fibronectin standard. Sample 1 and 2 were each diluted in

triplicate with PBS to make dilution series for each sample of

5.000 to 0.078 ug/ml of fibronectin.

The cell binding activity of fibronectin was measured

20 using a BHK cell attachment assay in accordance with the

following procedure. A 96-well microplate was precoated with

200 ul of 3% BSA (30 mg/ml of BSA in PBS) at 37°C for 2 hours

and rinsed twice with 100 ul of PBS. Fifty (50) ul of each

dilution of the reference fibronectin and the test samples

25 (Sample 1 and Sample 2) were transferred into separate wells of

the 96-well microplate. The plate was incubated at 37°C for 60

minutes and the dilutions discarded by aspiration. One hundred

(100) ul of 3% BSA were added into each well and the plate
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incubated for 60 minutes at 37°C. During this incubation, a BHK

cell suspension was prepared as follows: BHK cells, cultured in

RPMI-1640 media containing 10% fetal bovine serum, were scraped

from a tissue culture plate with a cell scraper and centrifuged ,

at 1,000 rpm for 7 minutes. The cell plate was suspended in

serum free RPMI-164O media (RMPI-1640 supplemented with 20 mM

HEPES) and centrifuged at 1,000 rpm for 7 minutes. This step

was then repeated, to further wash the BHK cells.’ The washed

BHK cells were resuSpended in serum free RPMI-1640 media and a

single cell suspension generated by pipetting. The cell number

was adjusted to 2 x 106 cells/m1 with serum free RPMI-1640. The

96—well plate was then rinsed twice with 100 ul PBS. Fifty (50)

ul of the BHK cell suspension were added to each separate well

of the 96-well plate. The plate was incubated at 37°C in a 5%

cozincubator for 90 minutes. The cell suspension was discarded

by aspiration and the plate rinsed with 100 ul of saline. Fifty

(50) ul of E-MEM medium (Eagle’s MEM supplemented with 5% FBS)
were added into each well of the assay plate. Fifty (50) ul of

Neutral Red solution was added into each well of the assay

plate. (The Neutral Red solution was prepared.by adding 2 ml of
1m HEPES and 10 ml of 1% neutral to 88 mls of E-MEM medium just

prior to use). The plate was incubated at 37° in a 5% C02

incubator for 60 minutes. The plate was rinsed twice with 100

ul of saline and 200 ul of Neutral Red Extraction Buffer (0.05 M

solution phosphate monobasic in 50% EtOH) was added to each well I

of the plate. The plate was left standing at room temperature

overnight and the absorbance of each well was then read

spectrophotometrically at 546 nm.
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The fibronectin content in mg/ml of each dilution of

the dilution series for Sample 1 and Sample 2 was determined in

comparison to the reference fibronectin standard. The data

obtained was used to calculate the relative potencies of sample

1 and Sample 2 against the fibronectin sample by parallel line

assay. The cell binding activity for each test, the mean, and

the standard deviation (S.D.) are presented below in Table I.

TABLE I

_____—________._—__————————————~—-

Test 1 Test 2 Test 3 Mean S.D.
__________________________________________________________________

Sample 1 1.229 1.198 1.257 1.228 0.030

Sample 2 1.182 1.133 1.140 1.152 0.027_—___—___—__—__———-———-——

There was no significant difference in the cell

binding activity of Sample 1 and Sample 2 as shown by the

results in Table I. This demonstrates that the Parabens

preservative did not affect the cell binding activity of

fibronectin in an ophthalmic solution.

Example 4

Effect of Different Parabens Preservatives

on Cell Binding Activity of Fibronectin

An ophthalmic solution was prepared according to the

procedure of Example 2, except that the Parabens preservative

was a combination of 0.02% ethyl p-hydroxybenzoate and 0.01%

butyl p-hydroxybenzoate, and the concentration of disodium

ethylenediaminetetraacetate (in sterile water) was 0.05%

(Sample 1). Sample 1 was divided into four parts (Samples 1A,
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13, 1C, and 1D). Sample 1A was stored at 4°C for 7 days.

Sample 1B was stored at 4°C for 14 days. Sample 1C was stored

at 37°C for 7 days. Sample ID was stored at 37°C for 14 days.

A second ophthalmic solution was prepared according to

the procedure of Example 2, except that the ParabenS'

preservative was a combination of 0.038% methyl

p-hydroxybenzoate and 0.015% propyl p-hydroxybenzoate, and the

concentration of disodium ethylenediaminetetraacetate (in

sterile water) was 0.05% (Sample 2). Sample 2 was divided into

four parts (Samples 2A, 28, 2C and 2D). Sample 2A was stored at

4°C for 7 days. Sample 23 was stored at 4°C for 14 days.

Sample 20 was stored at 37°C for 7 days. Sample 2D was stored

at 37°C for 14 days.

The cell binding activity of fibronectin was measured

using a standard BHK cell attachment assay in accordance with

the procedure described in Example 3. A fibronectin standard of

1.0 mg fibronectin/ml of PBS, stored at -80°C, was diluted with

PBS to make a control dilution series of 5.000 to 0.078 ug/ml of

fibronectin standard. On day 7, Samples 1A and 1c and Samples

2A and 2c were each diluted with PBS to make a dilution series

for each sample of 5.000 to 0.078 ug/ml of sample. The SEX cell

attachment assay was performed on each dilution series for

Samples 1A and 1C, Samples 2A and 2c, and the fibronectin

standard and the fibronectin content in mg/ml of each dilution

was determined. On day 14, the dilution series procedures and

the BER cell attachment assays were performed on the dilution

series for Samples 1B and 1D, Samples ZB and 2D, and the

fibronectin standard. The data obtained was then used to
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calculate by parallel line assay the relative potencies of

Samples lA-D and Samples 2A-D against the fibronectin standard.

The assay was repeated four more times for each sample. Table

II below presents the cell binding activity results of these

assays as an average of the five assays and the standard

deviation (1 S.D.).

 

TABLE II

Sample # Storage # Days Storage Fibronectin Activity
(°C) (mg/ml) (’15)

Control -80 ( - ) 1.090i0.72 100.0i6.6

1A 4 7 V 7 1.02710.025 94.2iZ.3

1B 4 14 l.131i0.045 103.8:4.l

1C 37 7 1.08310.053 99.4:4.9

1D 37 14 l.05910.024 97.2:2.2

2A 4 7 1.094i0.027 100.4:2.5

28 4 14 1.094i0.036 100.413.3

2C 37 7 1.158i0.048 106.2i4.4

2D 37 . 14 1.09010.069 100.016.3

There was no significant difference in the cell

binding activity of Sample 1 and Sample 2, whether stored for 7

days or 14 days, or stored at room temperature or under

refrigeration, as shown by the results in Table II. This

demonstrates that Parabens preservatives together with disodium

7ethylenediaminetetratacetic acid did not affect the cell binding

activity or stability of fibronectin in ophthalmic solutions.
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Example 5

Effect of Parabens Preservative 0n
Gelatin Binding Activity of Fibronectin

An ophthalmic solution with a fibronectin

concentration of 1.0 mg/ml was prepared in PBS, with the

Parabens preservative being a combination 0.05% methyl

p-hydroxybenzoate and 0.015% propyl p-hydroxybenzoate (sample

1). A second ophthalmic solution with a fibronectin

concentration of 1.0 mg/ml was prepared in PBS without adding a

preservative (Sample 2). Samples 1 and 2 were allowed to stand

at room temperature for seven days.

The gelatin binding activity of fibronectin was

measured by gelatin-Sepharose affinity chromatography. First,

Sample 1 was subjected onto a GPc-HPLC system (Asahipak GS 710,

BioRad 402T HRLC system), the Parabens preservative eliminated,

and protein fractions collected. Sample 2 was similarly

subjected onto a GPC-HPLC system and protein fractions.

collected. The collected protein fractions of Sample 1 and

Sample 2 were respectively subjected to gelatin-Sepharose

chromatography, specifically the gelatin-Sepharose in HRS/5,

BioRad 402T, Affinity Chromatography system. The gelatin

binding activity of fibronectin was determined by measuring

retention time in minutes and the elution peak area of

fibronectin. The elution peak area was measured

spectrophotometrically at a wavelength of 280nm. The gelatin

binding activity results are presented below in Table III.
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TABLE III

Retention Time (min) Elution Peak Area

(280nm)

Sample 1 42.92 345.357

Sample 2 42.97 342.332
______'__——__—____————————-——-—-——-

There was no significant difference in the gelatin

binding activity of Sample 1 and Sample 2, as shown by the

results in Table III. This demonstrates that the Parabens

preservative did not affect the gelatin binding activity of

fibronectin in an ophthalmic solution.

Example 6

Effect of Parabens Preservative 0n

Bacteria Binding Activity of Fibronectin

An ophthalmic solution with a fibronectin

concentration of 1.0 mg/ml was prepared in PBS, with the

Parabens preservative being a combination of 0.05% methyl

p-hydroxybenzoate and 0.015% propyl p-hydroxybenzoate (Sample

1). A second ophthalmic solution with a fibronectin

concentration of 1.0 mg/ml was prepared in PBS without adding a

preservative (Sample 2). Samples 1 and 2 were allowed to stand

at room temperature for seven days.

The bacteria binding activity of fibronectin was

measured by observing the agglutination after incubation of the

ophthalmic solution with a heat-treated Staphylococcus aureus

solution. The S. aureus solution was prepared by diluting S.

aureus in PBS to a concentration of approximately 1 X 109
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cells/ml, then heating the solution to 100°C for 10 minutes.

Samples 1 and 2 were diluted with PBS to make a dilution series

for each sample from 1,000 to 0.2 ug/ml. Using a 24-well

microtiter cell culture assay plate, 500 ul of each dilution of

sample 1 and Sample 2 were dispensed into individual wells in

the assay plate. Subsequently into each well, 50 ul of S.

aureus solution was added. At room temperature, the solutions

were repeatedly mixed by gently shaking the assay plate every 5

minutes up to one hour. The presence or absence of an

agglutinating clump of fibronectin and S. aureus bacteria was

observed and noted for each dilution of each test sample. The

bacteria binding activity results are presented below in

TABLE IV.

TABLE IV

Concentration of Sample 1 Sample 2
Fibronectin in Sample

(uglml) __ _ _____________________________————

1, 000 ++ ++
500 ++ ++
200 ++ ++
100 ++ ++
50 ++ ++
20 ++ ++
10 + +

5 + +
2 + +
1 i i

0.5 - -
0.2 - -
0.1 - _

0 - _

+ : Intense clumping

: Clumping
: Weak clumping

No clumping
Il+++

h-
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clumping by fibronectin for both samples was observed

when the concentration of fibronectin exceeded 1 ug/ml. No

differences in the bacteria-binding activity were observed

between Sample 1 and Sample 2 as shown by the results in Table

IV. This demonstrates that the Parabens preservative did not

affect the bacteria-binding activity of fibronectin in an

ophthalmic solution.

EXQE2L§_Z

Minimum Inhibitory Concentration of Parabens Preservatives

Ophthalmic solutions were prepared in accordance with

the procedure of Example 2 with the following variables

indicated in the tables below. The type and concentration of

Parabens preservative was varied. The Parabens preservatives

used were methyl paraben ("Mp"), propyl paraben ("Pp"), ethyl

paraben ("Ep") , and butyl paraben ("Bp") . Disodium

ethylenediaminetetraacetic acid ("EDTA") was added and the

concentration of EDTA was varied to test the potentiating effect

of EDTA on the Parabens preservatives. These different

formulations were separately challenged with an inoculum of P.

aeruginosa or C. albicans. At 6 hours and 24 hours, the

inoculated formulations were streaked onto individual culture

plates and examined for growth. Growth, indicated by colony

forming units, was scored on a scale of 0-4, with 0 indicating

no growth to 4 indicating highest growth. The minimum

inhibitory concentrations ("MIC") of the Parabens preservatives

and the potentiating effects of EDTA on the Parabens

preservatives are presented below in Tables V to X.
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TABLE V

PCTIUS92/ 10243

MIC Results of Ophthalmic Solution Containing My. P9, and EDTA

_______.____________________________________________________________

% Mp % Pp %EDTA 6

0.068 0.027 0.089 1

0.051 0.020 0.067 2

0.038 0.015 0.05 2

0.029 0.011 0.038 2

0.021 0.008 0.028 2

0.016 0.006 0.021 2

0.012 0.005 0.016 3

P.aeruginosa’

t

C.albicans

hrs 24 hrs 6 hrs 24 hrs

_._________________________________________________________________

uuNNHoo
s

O

HHHHHoN HHI4HHo
_________________________________________________.___________________

MIC Results of

EDTA

TABLE.VI

thalmic Solution Containin M. P and 0.05

_____________________________________________________________________

% Mp % Pp

0.068 0.027

0.051 0.020

0.038 0.015

0.029 0.011

0.021 0.008

0.016 0.006

0.012 0.005

6

1

2

2

3

3

4

4

P.aeruginosa
hrs 24 hrs 6

______________________________________________________________
0

0

1

2,

2

3

3

NNo01oc:H

C.albicans
hrs 24 hrs

I-ll-Iooooo
——__—_—_______——————————'——.—
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TABLE VII

MIC Results Of Qghthalmic Solution Containing Mp. Pp. But No EDTA

PCT/US92/10243

 

 

 

% Mp % Pp P.aeruginosa C.albicans
6 hrs 24 hrs 6 hrs 24 hrs

0.068 0.027 1 0 0 0

0.051 0.020 3 l 1 0

0.038 0.015 3 2 1 0

0.029 , 0.011 3 3 1 0

0.021 0.008 3 3 3 1

0.016 0.005 3 3 3 1

0.012 0.005 3 3 3 1

TABLE VIII

MIC Results of Ophthalmic Solution Containing E2, 139, and EDTA
 

 

% Ep % Bp %EDfI‘A P.aeruginosa C.a1bicans
6 hrs 24 hrs 6 hrs 24 hrs

0.027 0.013 0.067 0 0 0 0

0.020 0.01 0.05 1 0 0 0

0.015 0.007 0.038 2 1 0 0

0.011 0.006 0.028 3 2 D 0

0.008 0.004 0.021 3 3 0 0

0.006 0.003 0.016 3 3 2 2

0.005 0.002 0.012 3 4 4 2
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TABLE IX

MIC Results of Ophthalmic Solution Containing E9, BE: and 0.05%

PCT]US92/10243

________________________'_.__——————————

9533;)

0.027

0.020

0.015

0.011

0.008

0.006

% Bp P.aeruginosa C.albicans
6 hrs 24 hrs 6 hrs 24 hrs

_____________________________.________________;___.__________.______2
0.013 0 0 0 0

0.010 1 0 1 0

0.007 2 1 1 0

0.006 3 2 1 0

0.004 3 3 1 0

0.003 3 3 1 1

0.002 4 3 1 10.005

’______________________._—————————

TABLE I

MIC Results of Oghthalmic Solution Containing E9, BpI But No EDTA

__________________________________________________________________

aJEP

0.027

0.020

0.015

0.011

0.008

0.006

0.005

% Mp

0.013

0.010

0.007

0.006

0.004

0.003

0.002

P.aeruginosa
6 hrs

hhwwNNO
24 hrs

uuuNNHo

c.albicans
6 hrs 24 hrs

_________________________________________________________________

ND4r4F‘F‘H0 0006000
________________________——————————-

A preservative made from a combination of methyl

paraben in a concentration from 0.012 to 0.068% and propyl

paraben in a concentration from 0.005 to 0.027% inhibited the .

growth of microbes in the ophthalmic solution, as shown in
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Tables V to VII. The efficacy of this preservative in

inhibiting microbial growth was improved when a-potentiating

agent, EDTA, was added, as shown by a comparison of Tables V

and VI with Table VII.

A preservative made from a combination of ethyl

paraben in a concentration from 0.005 to 0.027% and butyl

paraben in a concentration from 0.002 to 0.013% inhibited the

growth of microbes in the ophthalmic solutions, as shown in

Tables VIII to X. The efficacy of this preservative in

inhibiting microbial growth was improved when a potentiating

agent, EDTA, was added, as shown by a comparison of Tables

VIII and IX with Table x.

This demonstrates that Parabens preservatives

inhibit microbial growth in an ophthalmic solution.

Example 8

Effect of Parabens Preservative 0n Corneal

Wound Closing Activity of Fibronectin

An ophthalmic solution with a fibronectin

concentration of 1.0 mg/ml was prepared in PBS, with the

Parabens preservative being a combination of 0.05% methyl

p—hydroxybenzoate and 0.015% propyl p-hydroxybenzoate (Sample

1). A second ophthalmic solution with a fibronectin

concentration of 1.0 mg/ml was prepared in PBS without adding

a preservative (Sample 2). Samples 1 and 2 were allowed to

stand at room temperature for seven days. A control

ophthalmic solution free of fibronectin and preservative was

also prepared.
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The corneal wound closing activity of fibronectin

was measured following the procedures described in noses at

al., 18 Invest. Ophthalmol 103—106 (1979), and Nishida et al.,

102 Arch. Ophthalmol. 455—456 (1984). Rabbit corneal

epithelium was injured by iodine vapor treatment for 3

minutes. Samples 1 and 2 and the control were applied to 27

injured rabbit corneal epithelium samples apiece. One drop of

the ophthalmic solution being tested was applied to the

injured corneal epithelium at 4, 5, 6, and 7 hours after

injury, and at every hour from 16 to 30 hours after injury.

At 4, 16, 20, 24, 28, and 32 hours after the iodine treatment,

the rabbit corneas were stained with 2% fluorescein and

photographed. The stained area of the corneal epithelium was

measured by a computerized image analyzer. The healing rate

of each corneal wound was calculated by a linear regression of

the wound area during the period of 16 to 32 hours after

injury by the iodine treatment. The Student's t test was

employed. The rabbits that did not have enough corneal

epithelium defect at 4 hours after the iodine treatment were

excluded by Smirnov's method. The corneal wound healing

activity results are presented below in Table XI.
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TABLE XI

Healing Rate Student’s t test No. of
16—32 hr. an/hr (p value) eyes

Sample 1 1.80 i 0.07 p < 0.001 27

Sample 2 1.66 i 0.05 p < 0.005 27

Control 1.40 i 0.05 - 27
 

Healing Rate : Mean i SEM

There was no significant difference in the corneal

'wound healing activity of Sample 1 and Sample 2 as shown by

the results in Table XI. This test demonstrates that the

Parabens preservative did not affect the corneal wound healing

activity of fibronectin in an ophthalmic solution.

Example 9

Effect of Different Parabens Preservatives

on Corneal Wound Closing Activity of Fibronectin

An ophthalmic solution was prepared in PBS with the

Parabens preservative being a combination of 0.02% ethyl

p-hydroxybenzoate and 0.01% butyl p-hydroxybenzoate, and the

concentration of disodium ethylenediaminetetraacetate was

0.01% (Sample 1).

A second ophthalmic solution with a fibronectin

concentration of 0.5 mg/ml was prepared in PBS with the

Parabens preservative being a combination of 0.02% ethyl

p-hydroxybenzoate and 0.01% butyl p-hydroxybenzoate, and the

concentration of disodium ethylenediaminetetraacetate was

0.01% (Sample 2).
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A third ophthalmic solution was prepared in PBS,

with the Parabens preservative being a combination of 0.038%

methyl p-hydroxybenzoate and 0.015% propyl p-hydroxybenzoate,

and the concentration of disodium ethylenediaminetetraacetate

was 0.05% (Sample 3).

A fourth ophthalmic solution.with a fibronectin

concentration of 0.5 mg/ml was prepared in PBS, with the

Parabens preservative being a combination of 0.038% methyl

p-hydroxybenzoate and 0.015% propyl p-hydroxybenzoate, and the

concentration of disodium ethylenediaminetetraacetate was

0.05% (Sample 4).

Samples 1-4 were allowed to stand at room

temperature for seven days.

The corneal wound closing activity of fibronectin

was measured following the procedures described in Hoses et

al., 18 Ingest. Ophthalmol. 103-106 (1979), and Nishida et

al., 102 Arch. Ophthalmol. 455-456 (1984). Rabbit corneal

epithelium was injured by iodine vapor treatment for 3

minutes. Samples 1-4 and the control were applied to 12

injured rabbit corneal epithelium samples apiece.r One drop of

the ophthalmic solution being tested was applied to the

injured corneal epithelium at 4, 5, 6, and 7 hours after

injury, and at every hour from 16 to 30 hours after injury.

At 4, 16, 20, 24, 28, and 32 hours after the iodine treatment,

the rabbit corneas were stained with 2% fluorescein and

photographed. The stained area of the corneal epithelium was

measured by a computerized image analyzer. The healing rate

of each corneal wound was calculated by a linear regression of
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the wound area during the period of 16 to 32 hours after

injury by the iodine treatment. The rabbits that did not have

enough corneal epithelium defect at 4 hours after the iodine

treatment were excluded by Smirnov's method.
The corneal

wound healing activity results are presented below in Table

 

XII.

EAELE_ELL

Concentration of Healing Rate

Fibronectin (mg/ml) 16-32 hr, mm2/hr

Sample 1 1.0 1.73 0.08

Sample 2 0.5 1.36 0.08

Sample 3 1.0 1.72 0.05

Sample 4 0.5 1.56 0.12

Healing Rate : Mean i SEM

There was no significant difference in the corneal

wound healing activity of Sample 1 versus Sample 3 and Sample

2 versus Sample 4 as shown by the results in Table XII.

Moreover, the rate of healing of Samples 1 and 3 was

comparable to the rate of healing of Samples 1 and 2 in

Example 8. This demonstrates that the different Parabens

preservatives did not differentially affect the corneal wound

healing activity of fibronectin in an ophthalmic solution.

Example 10

Solubility of Fibronectin Lyophilized in the
Presence of Sucrose Without Glycine

Fibronectin at a concentration of 5 mg/ml in PBS was

lyophilized with either 0.05 M or 0.1 M sucrose. The degree
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of solubilization of the lyophilized fibronectin was

determined by absorbance at 280 nm 10 minutes after

reconstitution with distilled water. Based on soluble

protein, the present solubility was 66% and 71%, respectively.

5 Example 11

Effect of Sucrose Concentration on the Solubility
of Lyophilized Fibronectin in the Presence of Glycine

Fibronectin was lyophilized as in Example 1, except

that the sucrose concentration was adjusted such that, after

10 , reconstitution, the concentration of sucrose in each of the

five samples was as given in Table XIII below. After standing

at room temperature for 30 minutes, each sample was dissolved

in 3 m1 of water. All samples completely dissolved, and the

time in seconds to complete dissolution of the fibronectin was

15 measured and is shown in Table XIII.

TABLE XIII

Sucrose Concentration Time to Complete Dissolution
(M) (Seconds)

0.05 75-80

20 0.075 45-50

0.10 20-25

0.125 20-25

0.107 25-30

When fibronectin is lyophilized in the presence of
11!

25 sucrose and glycine, the fibronectin is completely soluble,

whereas when lyophilized in the presence of sucrose only,

fibronectin is partially soluble as shown in Example 10. The

rate of solubility of fibronectin is dependent upon the
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concentration of sucrose as shown by the results in

Table XIII.

* i- * *

It will be understood that various modifications may

be made without departing from the spirit of the present

invention.
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1. A stable and soluble multi-dose ophthalmic

solution comprising fibronectin, an amino acid selected from

the group consisting of water-soluble hydrophilic amino acids

and mixtures thereof, a sugar selected from the group

consisting of a monosaccharide, a disaccharide, a

‘J

trisaccharide, a polysaccharide, derivatives thereof, and

mixtures thereof, and a lower alkyl p-hydroxybenzoate

preservative, said ophthalmic solution being free of albumin.

2. The ophthalmic solution of claim 1 further

comprising a potentiating agent selected from the group

consisting of ethylenediaminetetraacetic acid and salts

thereof.

3. The ophthalmic solution of claim 1, wherein the

concentration of fibronectin is from 0.25 to 10.0 mg/ml.

4. The ophthalmic solution of claim 1, wherein the

concentration of the amino acid in the solution ranges from

0.005 to 0.5 H.

5. The ophthalmic solution of claim 1, wherein the

concentration of the sugar in the solution is from 0.005 to

0.5 M.

6. The ophthalmic solution of claim 1, wherein the

amino acid is glycine and the sugar is sucrose.

7. The ophthalmic solution of claim 6, wherein the

concentration of glycine 0.04 M and the concentration of

sucrose is 0.1 M.

AMNEAL EX. 1002



AMNEAL EX. 1002

10

15

20

25

W0 93/10809 PCT/US92/10243
33

a. The ophthalmic solution of claim 1, wherein the

lower alkyl p-hydroxybenzoate preservative is from 0.002 to

70.25% (w/v).

9. The ophthalmic solution of claim 1, wherein the

lower alkyl p-hydroxybenzoate preservative comprises methyl

p-hydroxybenzoate, ethyl p-hydroxybenzoate, propyl

p-hydroxybenzoate, butyl p-hydroxybenzoate, or mixtures

thereof.

10. The ophthalmic solution of claim 2, wherein the

salts of ethylenediaminetetraacetic acid comprise disodium

'ethylenediaminetetraacetate and disodium dihydrate

ethylenediaminetetraacetate.

11. The ophthalmic solution of claim 10, wherein

the preservative comprises a combination of ethyl

p-hydroxybenzoate and butyl p-hydroxybenzoate together with

the potentiating agent disodium dihydrate

ethylenediaminetetraacetate.

12. The ophthalmic solution of claim 11, wherein

the concentration of ethyl p-hydroxybenzoate is from 0.005 to

0.17%, the concentration of butyl p-hydroxybenzoate is from

0.002 to 0.02%, and the concentration of disodium dihydrate

ethylenediaminetetraacetate is from 0.005 to 0.1%.

13. A stable and soluble single dose ophthalmic

solution comprising fibronectin, an amino acid selected from

the group consisting of water-soluble hydrophilic amino acids

and mixtures thereof, and a sugar selected from the group

consisting of a monosaccharide, a disaccharide, a

trisaccharide, a polysaccharide, derivatives thereof, and

AMNEAL EX. 1002



AMNEAL EX. 1002

10

15

20

25

W0 93/10809
3 4

PCI'/US92/10243

mixtures thereof, said ophthalmic solution being free of

albumin.

14. The ophthalmic solution of claim 13,

the concentration of fibronectin is from 0.25 to 10.0 mg/ml.

15. The ophthalmic solution of claim 13,

wherein

wherein in

the concentration of the amino acid.is from 0.005 to 0.5 M.

16. The ophthalmic solution of claim 13,
wherein

the concentration of the sugar is from 0.005 to 0.5 M.

17. The ophthalmic solution of claim 13,

the amino acid is glycine and the sugar is sucrose.

18. The ophthalmic solution of claim 17,

wherein

wherein

the concentration of glycine is 0.04 M and the concentration

of sucrose is 0.1 H.

19. A method of treatment of an ophthalmic wound

comprising administering to the wound a wound-healing amount

of the ophthalmic solution of claim 1.

20. The method of claim 19, wherein the ophthalmic

solution further comprises a potentiating agent selected from.

the.group consisting of ethylenediaminetetraacetic acid and

salts thereof.

21. The method of claim 20, wherein the

preservative comprises a combination of ethyl

p-hydroxybenzoate and butyl p—hydroxybenzoate, together with

disodium dihydrate ethylenediaminetetraacetate.

22. A method of treatment of an ophthalmic wound
4,9,

comprising administering to the wound a wound-healing amount

or the ophthalmic solution of claim 13.
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23. A process for preparing fibronectin for

ophthalmic use comprising lyophilizing under vacuum an aqueous

solution comprising fibronectin, an amino acid selected from

the group consisting of water-soluble hydrophilic amino acids,

and mixtures thereof, and a sugar selected from the group

consisting of a monosaccharide, a disaccharide, a

trisaccharide, a polysaccharide, derivatives thereof, and

mixtures thereof, said aqueous solution being free of albumin.

24. The process of claim 23, followed by

introducing a non-reactive gas and sealing.

25. The process of claim 23, wherein the non-

reactive gas is nitrogen.

26. The process of claim 23, wherein the

concentration of fibronectin is from 0.25 to 30.0 mg/ml.

27. The process of claim 23, wherein the

concentration of the amino acid is from 0.005 to 1.5 M.

28. The process of claim 23, wherein the

concentration of the sugar is from 0.005 to 1.5 M.

29. The process of claim 23, wherein the amino acid

is glycine and the sugar is sucrose.

30. The process of claim 29, wherein the glycine is

present in an amount of 0.12 M and the sucrose is present in

an amount of 0.30 M of the solution.

31. A method for inhibiting bacterial growth in an

ophthalmic solution comprising fibronectin, an amino acid

selected from the group consisting of water—soluble

hydrophilic amino acids and mixtures thereof, and a sugar

selected from the group consisting of a monosaccharide, a
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disacoharide, a trisaccharide, a polysaccharide, derivatives

thereof, and mixtures thereof, while preserving the cellular

adhesion and wound healing properties of fibronectin, said

method comprising adding to said ophthalmic solution a lower

alkyl p-hydroxybenzoate preservative in an amount sufficient

to inhibit bacterial growth in said ophthalmic solution.

32. A.method of treatment of ophthalmic wounds

comprising administering to the wound a wound healing

accelerator solution disposed in a multi-use container,

wherein said solution comprises a wound healing accelerator

and a lower alkyl p-hydroxybenzoate preservative.

33. The method of claim 34, wherein the ophthalmic

solution further comprises a potentiating agent selected from

the group consisting of ethylenediaminetetraacetic acid and

salts thereof.

34. The method of claim 35, wherein the lower alkly

p-hydroxybenzoate preservative comprises a combination of

ethyl p-hydroxybenzoate and butyl p-hydroxybenzoate, together,

with disodium dihydrate ethylenediaminetetraacetate.
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(57) Abstract: A stabilized pharmaceutical composition in the form of a lyophilized product to be later reconstituted to gen
erate an aqueous drug product is described herein. The therapeutically active ingredient in the form of a peptide of sequence

a TDLQERGDNDISPFSGDGQPFKD is stabilized with a buffer, carbohydrate stabilizer, a nonionic bulking agent and a surfactant to
c facilitate reconstitution. The preferred preparation contains a peptide of the sequence TDLQERGDNDISPFSGDGQPFKD, histidine
N buffer, mannitol or glycine, sucrose and/or Polysorbate 20. This combination ofexcipients has demonstrated exceptional stability as

a lyophilized product when stored at the elevated temperature of 40 °C for at least 6 months and for at least 3 Months at 50 °C. The
lyophilized mixture thus formed is reconstituted to a high peptide concentration Without apparent loss of stability of the peptide and
has also enabled the ability to terminally sterilize the lyophilized product using gamma irradiation without affecting stability.
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HIGH TEMPERATURE STABLE PEPTIDE FORMULATION

TECHNICAL FIELD

[0001] The claimed subject matter is directed to a lyophilized peptide formulation. In

particular, it relates to a lyophilized peptide formulation that is stable at relatively high

temperatures and sterilization by gamma irradiation, which can be reconstituted with a

diluent to generate an aqueous drug product which can be administered by injection.

BACKGROUND

[0002] Recent advances in biotechnology have made it possible to produce a variety of

peptides for pharmaceutical applications using recombinant DNA and synthetic techniques.

AC-100, also known as Dentonin®, is a therapeutically active peptide shown to stimulate

proliferation, differentiation, and mineralization of human osteoblasts (Nagel et al. (2004)

J. Cell. Biochem. 93(6):]107-14; US. Patent No. 6,91 1,425; US. Patent No. 7,078,021 and

US. Patent No. 7,160,862). AC-l 00 has shown bone formation activities in vivo

(Hayashibara et al. (2004) J. Bone and Mineral Res. 19(3):455-62; Lazarov et al. ((2004)

ASBMR Abs); and has also demonstrated stimulation of the proliferation of human dental

pulp cells in vitro (Liu et al. (2004) J. ofDental Res. 83(6):496-99); as well as formation of

new dentin in human dental defects in a clinical trial (Lazarov et al. (2006) 1ADRAbs.).

[0003] Accordingly, AC-100 is useful in treating or preventing conditions associated with

skeletal loss or weakness, increasing the number and biological activity of osteoblasts,

odontoblasts, and other hard tissue forming cells that assist in forming skeletal and dental

tissues and promoting regeneration of bones, teeth, and/or cartilage. The described

therapeutic peptide may be administered, inter alia, in the treatment of bone defects and

breakage, cartilage regeneration, and the stimulation of dental pulp cells to promote hard

tissue formation.

[0004] Because therapeutic peptides may be larger and more complex than traditional

organic and inorganic drugs (i.e., possessing multiple functional groups in addition to

possibly complex three-dimensional structures), the formulation of such peptides poses

special problems. For a peptide to remain biologically active, a formulation must preserve

intact the conformational integrity of at least a core sequence of the peptide's primary

structure while at the same time protecting the peptide's multiple functional groups from

degradation. Degradation pathways for peptides can involve chemical instability (i.e., any

1
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process which involves modification of the peptide by bond formation or cleavage

resulting in a new chemical entity) or physical instability (i.e., changes in the higher order

structure of the peptide). Chemical instability can result from deamidation, racemization,

hydrolysis, oxidation, beta elimination or disulfide exchange. Physical instability can

result from denaturation, aggregation, precipitation or adsorption, for example. The three

most common peptide degradation pathways are peptide aggregation, deamidation and

oxidation. Cleland et al. (1993) Critical Rev. in Therapeutic Drug Carrier Sys. 10(4):307-

377.

[0005] Freeze-drying is a commonly employed technique for preserving peptides which

serves to remove water from the peptide preparation of interest. Freeze-drying, or

lyophilization, is a process by which the material to be dried is first frozen and then the ice

or frozen solvent is removed by sublimation in a vacuum environment. An excipient may

be included in pre—lyophilized formulations to enhance stability during the freeze-drying

process and/or to improve stability ofthe lyophilized product upon storage. Pikal, M.

(1990) Biopharm. 3(9):26-30 and Arakawa et al. (1991) Pharm. Res. 8(3):285-291.

[0006] It is an object of the present invention to provide a lyophilized peptide formulation,

which is stable upon storage and delivery at relatively high temperatures, and which may

later be reconstituted to generate an aqueous drug product. It is a further object to provide

a stable reconstituted peptide formulation, which is suitable for injectable, such as by

intravenous and/or subcutaneous administration, for example. Accordingly, in certain

embodiments, it is an object to provide a formulation that is stable as a lyophilized product

when stored at elevated temperatures for several months at a time.

[0007] Another object of the present invention is to provide a lyophilized peptide

formulation, which can be sterilized by radiation. If the peptide in the formulation is

susceptible to degradation or structural modification by radiation, the peptide formulation

must be sterilized by filtering through sterile filtration membranes prior to, or following,

lyophilization and reconstitution. A formulation that enables the terminal sterilization by

radiation, e.g., gamma irradiation, would significantly simplify the final sterilization

process of the formulated drug.

SUMMARY

[0008] The claimed subject matter is based on the discovery that a thermally stable

lyophilized peptide formulation can be prepared using a buffer (preferably histidine or

2
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phosphate), a lyoprotectant or carbohydrate stabilizer (preferably sucrose), a nonionic

bulking agent/tonicity adjuster (preferably mannitol or glycine), and/or a surfactant

(preferably Polysorbate 20) to facilitate reconstitution. The lyophilized formulation can be

reconstituted to generate a stable reconstituted formulation having a peptide concentration

which is significantly higher (e.g., from about 2-80 times higher, preferably 3-20 times

higher and most preferably 3-6 times higher) than the peptide concentration in the pre-

lyophilized formulation. In particular, while the peptide concentration in the pre-

lyophilized formulation may be 10 mg/mL or less, the peptide concentration in the

reconstituted formulation is generally 50 mg/mL or more. Such high peptide

concentrations in the reconstituted formulation are considered to be particularly useful

where the formulation is intended for subcutaneous administration. The lyophilized

formulation is stable (i.e., fails to display significant or unacceptable levels of chemical or

physical instability of the peptide) at 40 °C for at least about 6 months and is stable at 50 0C

for at least about 3 months. Peptides, such as AC-lOO, in the lyophilized formulation

essentially retain their physical and chemical stability and integrity upon lyophilization and

storage. In certain embodiments, the reconstituted formulation is isotonic.

[0009] When reconstituted with a diluent comprising a preservative (such as bacteriostatic

water for injection ("BWFl")), the reconstituted formulation may be used as a multi-use

formulation. Such a formulation is useful, for example, where the patient requires frequent

subcutaneous administrations of the peptide to treat a chronic medical condition. The

advantage of a multi-use formulation is that it facilitates ease ofuse for the patient, reduces

waste by allowing complete use of vial contents, and results in a significant cost savings

for the manufacturer since several doses are packaged in a single vial (lower filling and

shipping costs).

[0010] The ratio of lyoprotectantzpeptide in the lyophilized formulation of the preceding

paragraphs depends, for example, on both the peptide and lyoprotectant of choice, as well

as the desired peptide concentration and isotonicity of the reconstituted formulation. In the

case of AC-lOO (as the peptide of SEQ ID N021) and sucrose (as the lyoprotectant) for

generating a high peptide concentration isotonic reconstituted formulation, the ratio may,

for example, be about lO-IOO moles of sucrosezl mole AC-100 i20%.

[0011] Generally, the pre-lyophilized formulation of the peptide and lyoprotectant will

further include a buffer which provides the formulation at a suitable pI-l. For this purpose,

1;)
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it has been found to be desirable to use a histidine buffer in that, as demonstrated below,

this appears to have lyoprotective properties. i

[0012] The formulation may further include a surfactant (e.g., a polysorbate) in that it has

been observed herein that this can reduce aggregation of the reconstituted peptide and/or

reduce the formation of particulates in the reconstituted formulation. The surfactant can be

added to the pre-lyophilized formulation, the lyophilized formulation and/or the

reconstituted formulation (but preferably the pre-lyophilized formulation) as desired.

[0013] In yet a further embodiment, the invention provides a method for preparing a

formulation comprising the steps of: (a) lyophilizing a mixture ofa peptide and a

lyoprotectant; and (b) reconstituting the lyophilized mixture of step (a) in a diluent such

that the reconstituted formulation is isotonic and has a peptide concentration of at least

about 5 mg/mL. For example, the peptide concentration in the reconstituted formulation

may be from about 10 m g/mL to about 400 mg/mL. Generally, the peptide concentration

in the reconstituted formulation is about 2-80 times greater than the peptide concentration

in the mixture before lyophilization with all numbers being i20%.

[0014] An article of manufacture is also provided herein which comprises: (a) a container

which holds a lyophilized mixture of the peptide and a lyoprotectant; and (b) instructions

for reconstituting the lyophilized mixture with a diluent to a peptide concentration in the

reconstituted formulation of at least about 50 mg/mL. The article of manufacture may

further comprise a second container which holds a diluent (e.g., WF I or BWFI comprising

an aromatic alcohol).

[0015] The invention further provides a method for treating a mammal comprising

administering a therapeutically effective amount of the reconstituted formulation disclosed

herein to a mammal, wherein the mammal has a disorder requiring treatment with the

peptide in the formulation. For example, the formulation may be administered

intravenously or subcutaneously.

[0016] One useful peptide pre-lyophilized formulation as discovered in the experiment

detailed below was found to comprise AC-IOO in an amount fi'om about 5-40 mg/mL (e.g.,

20-30 mg/mL) and sucrose in an amount from about 10-100 mM (e.g., 40-80 mM) with all

numbers being i20%, glycine from about 50-250 (e.g., 75-150 mM) mM with all numbers

being i20%, a buffer (e. g., histidine, pH 7) and a surfactant (e.g., a polysorbate). The

lyophilized formulation was found to be stable at 40 °C for at least 6 months and stable at

50 °C for at least 3 months. This peptide formulation can be reconstituted with a diluent to

4
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generate a formulation suitable for intravenous and/or subcutaneous administration

comprising AC-l 00 in an amount ofabout 10-30 mg/mL. Where higher concentrations of

the peptide are desired (for example, where subcutaneous delivery of the peptide is the

intended mode of administration to the patient), the lyophilized formulation may be

reconstituted to yield a reconstituted formulation having a peptide concentration of 50

mg/mL or more.

[0017] The invention includes a formulation comprised of a peptide which peptide may be

any one ofthe sequences ofthe SEQ ID NOS: 1-10 shown here. The formulation will

include a buffer which may be histidine and a carbohydrate stabilize which may be sucrose

along with a bulking agent such as glycine and surfactant such as Polysorbate 20.

[0018] The formulation of the invention may be a lyophilized mixture which is comprised

of a non-reducing sugar such as sucrose, a peptide such as the peptide of any of the

sequences of SEQ ID NO:1-10, a bulking agent such as glycine and a buffer such as

histidine wherein the molar ratio of the non-reducing sugar to the peptide is within a range

of from about 20 to 200 moles of non-reducing sugar to 1 mole of peptide with the ratio

being an approximation :I:ZO%.

[0019] The invention also includes a sterile reconstituted formulation which includes the

lyophilized mixture as described above reconstituted using a diluent such as sterile water or

bacteriostatic water which diluent may be isotonic. The resulting reconstituted formulation

includes the peptide in an amount in the range of from about I mg/ml to about 300 mg/ml

:i:ZO%. The lyophilized mixture may be reconstituted using a pH buffered solution, a

sterile saline solution, Ringer's solution and a dextrose solution.

[0020] The invention can further include a manufactured article which includes the

reconstituted formulation described above along with instructions for reconstituting the

lyophilized mixture with a diluent to provide a formulation having the peptide

concentrations as described here.

[0021] These and other objects, advantages, and features of the invention will become

apparent to those persons skilled in the art upon reading the details of the subject invention,

as more fully described below.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] The invention is best understood from the following detailed description when read

in conjunction with the accompanying drawings. It is emphasized that, according to

5
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common practice, the various features of the drawings are not to-scale. 0n the contrary,

the dimensions of the various features are arbitrarily expanded or reduced for clarity.

Included in the drawings are the following figures:

[0023] Fig. 1 illustrates the increase in stability of AC-IOO lyophilized formulation. The

formulations l-l7GS-P20 (histidine pH 7/glycine/sucrose/ Tween 20) and H7MS-P20

(histidine pH 7/mannitol/sucrose/ Tween 20). The lyophilized cake was incubated at 40°C

for 6 mo or 40°C for 3 weeks followed by and additional 3 M0 at 50°C (Noted as 50°C),

then reconstituted. The fraction of intact peptide in the reconstituted formulation was

measured by reversed-phase chromatography and defined as the peak area of the native

peptide relative to the total peak area including degradants. This is compared to lyophilized

AC-IOO sans excipients (neat) stored at 40°C and the current liquid formulation ofAC-lOO

100 mg/mL (90 mM NaCl, pH 7) stored at the accelerated stability condition of 5°C.

BRIEF DESCRIPTION OF THE SEQUENCES

[0024] SEQ ID N02] is set forth as TDLQERGDNDISPFSGDGQPFKD, which

corresponds to the amino acid sequence of the therapeutically active ingredient of the

invention, AC-lOO. AC-IOO was identified as a small fragment within a large molecule

referred to as matrix extracellular phosphoglycoprotein ("MEPE"). A0100 is

characterized by a few unique motifs, such as an RGD integrin-binding motif, and a SGDG

glycosaminoglycan motif. These motifs are believed to give the molecule an essential

structure resulting in its bioactivity which is preserved over a longer period of time using a

formulation of the invention.

[0025] SEQ ID N022 is set forth as TDLQEDGRNDISPFSGDGQPFKD, which

corresponds to the amino acid sequence of the therapeutically active ingredient of the

invention, AC—lOl. This is a mutant of AC—100 where the RGD integrin-binding motif

was scrambled. The RGD sequence was changed to DGR.

[0026] SEQ ID N023 is set forth as TDLQERGDNDISPFGDGSQPFKD, which

corresponds to the amino acid sequence of the therapeutically active ingredient ofthe

invention, AG] 02. This is a mutant of AC-100 where the SGDG glycosaminoglycan

motif was scrambled. The SGDG sequence was changed to GDGS.

[0027] SEQ ID NO:4 is set forth as TDLQEDGRNDISPFGDGSQPFKD, which

corresponds to the amino acid sequence of the.therapeutically active ingredient of the

6
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invention, AC-103. This is a double-mutant of AC-lOO where both the integrin-binding

and glycosaminoglycan motifs have been modified. The integrin-binding motif sequence

was changed from RGD and substituted with DGR and the glycosarninoglycan motif

sequence was changed from SGDG to GDGS.

[0028] SEQ ID N025 is set forth as TDLQEDRGNDISPFSGDGQPFKD. This is a mutant

ofAC-IOO where the RGD integrin-binding motif was scrambled. The RGD sequence was

changed to DRG.

SEQ ID N026 is set forth as TDLQERWDNDISPFSGDGQPFKD.

SEQ ID NO:7 is set forth as TDLQERGDNDMSPFSGDGQPFKD.

SEQ ID NO:8 is set forth as PDLQERGDNDISPFSGDGQPFKD.

SEQ ID N019 is set forth as PDLQGRGDNDLSPFSGDGPPFKD.

SEQ ID N0210 is set forth as PDLLVRGDNDVPPFSGDGQHFMH.

[0029] All of the sequences in this invention are amidated at their C-terminal.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0030] Before the mixtures, methods, peptides, analogs, and formulations including

reconstituted formulations of the present invention are described, it is to be understood that

this invention is not limited to any particular embodiment described, as such may, of

course, vary. It is also to be understood that the terminology used herein is with 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.

[0031] Where a range of values is provided, it is understood that each intervening value, to

the tenth of the unit of the lower limit unless the context clearly dictates otherwise,

between the upper and lower limits ofthat range is also specifically disclosed. Each

smaller range between any stated value or intervening value in a stated range and any other

stated or intervening value in that stated range is encompassed within the invention. The

upper and lower limits ofthese smaller ranges may independently be included or excluded

in the range, and each range where either, neither or both limits are included in the smaller

ranges is also encompassed within the invention, subject to any specifically excluded limit

in the stated range. Where the stated range includes one or both ofthe limits, ranges

excluding either or both of those included limits are also included in the invention.
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[0032] Unless defined otherwise, all technical and scientific terms used herein have the

same meaning as commonly understood by one of ordinary skill in the art to which this

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 and materials are now described. All publications mentioned herein are

incorporated herein by reference to disclose and describe the methods and/or materials in

connection with which the publications are cited. The present disclosure is controlling to

the extent there is a contradiction between the present disclosure and a publication

incorporated by reference.

[0033] It must be noted that as used herein and in the appended claims, the singular forms

"a", "and", and "the" include plural referents unless the context clearly dictates otherwise.

Thus, for example, reference to “a peptide" includes a plurality of such peptides and

reference to "the method" includes reference to one or more methods and equivalents

thereof known to those skilled in the art, and so forth.

[0034] The publications discussed herein are provided solely for their disclosure prior to

the filing date of the present application. Nothing herein is to be construed as an admission

that the present invention is not entitled to antedate such publication by virtue of prior

invention. Further, the dates of publication provided may be different from the actual

publication dates which may need to be independently confirmed.

DEFINITIONS

[0035] By "protein" is meant a sequence ofamino acids for which the chain length is

sufficient to produce the higher levels of tertiary and/or quaternary structure. This is to

distinguish from "peptides" or other small molecular weight drugs that do not have such

structure. Typically, a protein will have a molecular weight of about 15-20 kD to about 20

kD.

[0036] The terms "peptide" and "peptidic compound" are used interchangeably herein to '

refer to a polymeric form of amino acids of from about 10 to about 50 amino acids (may

consist of at least 10 and not more than 50 amino acids), which can comprise coded and

non-coded amino acids, chemically or biochemically modified or derivatized amino acids,

L- or D- amino acids, peptides having modified peptide backbones, and peptides

comprising amino acid analogs. The amino acid may be limited to only amino acids

naturally occurring in humans. The peptidic compounds may be polymers of: (a) naturally
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occurring amino acid residues; (b) non-naturally occurring amino acid residues, e.g., N-

substituted glycines, amino acid substitutes, etc.; or (c) both naturally occurring and non-

naturally occurring amino acid residues/substitutes. In other words, the subject peptidic

compounds may be peptides or peptoids. Peptoid compounds and methods for their

preparation are described in W0 91/ 19735, the disclosure ofwhich is hereby incorporated

in its entirety by reference herein. A peptide compound of the invention may comprise or

consist on3 amino acids or from 18 to 28 amino acids or from 20 to 26 amino acids. The

active amino acid sequence of the invention comprises or consists of two characteristic

motifs which may be overlapping, which are: an integrin binding motif sequence and a

glycosaminoglycan binding motif sequence.

[0037] The terms "treatment", "treating" and the like are used herein to refer to both

therapeutic treatment and prophylactic or preventative measures. Those in need of

treatment include those already with the disorder as well as those in which the disorder is

to be prevented. In general, this encompasses obtaining a desired pharmacologic and/or

physiologic effect, e.g., stimulation ofangiogenesis. The effect may be prophylactic in

terms of completely or partially preventing a disease or symptom thereof and/or may be

therapeutic in terms of a partial or complete cure for a disease and/or adverse effect

attributable to the disease. The terms as used herein cover any treatment of a disease in a

mammal, particularly a human, and include: (a) preventing a disease or condition (e.g.,

preventing the loss of cartilage) from occurring in a subject who may be predisposed to the

disease but has not yet been diagnosed as having it; (b) inhibiting the disease, e.g., arresting

loss ofcartilage; or (c) relieving the disease (e.g., enhancing the development of cartilage).

[0038] The terms "subject," "individual," "patient," and "host" are used interchangeably

herein and refer to any vertebrate, particularly any mammal and most particularly including

human subjects, fann animals, and mammalian pets. The subject may be, but is not

necessarily under the care ofa health care professional such as a doctor.

[0039] The peptide which is formulated is preferably essentially pure and desirably

essentially homogeneous (i.e., free from contaminating peptides, eta). "Essentially pure"

peptide means a composition comprising at least about 90% by weight of the peptide,

based on total weight of the composition, and preferably at least about 95% by weight.

"Essentially homogeneous" peptide means a composition comprising at least about 99% by

weight of peptide, based on total weight of the composition.
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[0040] A "stable" formulation is one in which the peptide therein essentially retains its

physical and chemical stability and integrity upon storage and exposure to relatively high

temperatures. Various analytical techniques for measuring peptide stability are available in

the art and are reviewed in Peptide and Protein Drug Delivery, 247-301, Vincent Lee Ed.,

Marcel Dekker, Inc., New York, NY, Pubs. (1991), and Jones, A. (1993) Adv. Drug

Delivery Rev. 10:29-90. Stability can be measured at a selected temperature for a selected

time period. For rapid screening, the formulation may be kept at 40 ”C for 2 weeks to 1

month, at which time stability is measured. Where the formulation is to be stored at 2-8 “C,

generally the formulation should be stable at 30 °C or 40 °C for at least 1 month and/or

stable at 2-8 0C for at least 2 years. Where the formulation is to be stored at 30 “C,

generally the formulation should be stable for at least 2 years at 30 °C and/or stable at 40

°C for at least 6 months. For example, the extent of aggregation following lyophilization

and storage can be used as an indicator of peptide stability. For example, a "stable"

formulation may be one wherein less than about 10% and preferably less than about 5% of

the peptide is present as an aggregate in the formulation. In other embodiments, any

increase in aggregate formation following lyophilization and storage of the lyophilized

formulation can be determined. For example, a "stable" lyophilized formulation may be

one wherein the increase in aggregate in the lyophilized formulation is less than about 5%

and preferably less than about 3%, when the lyophilized formulation is stored at 2-8 °C for

at least one year. In other embodiments, stability of the peptide formulation may be

measured using a biological activity assay (see, e. g., Example 1).

[0041] A "reconstituted" formulation is one which has been prepared by dissolving a

lyophilized peptide formulation in a diluent such that the peptide is dispersed in the

reconstituted formulation. The reconstituted formulation is suitable for administration (e.g.

parenteral administration) to a patient to be treated with the peptide of interest and, in

certain embodiments of the invention, may be one which is suitable for subcutaneous

administration.

[0042] By "isotonic" is meant that the formulation of interest has essentially the same

osmotic pressure as human blood. lsotonic formulations will generally have an osmotic

pressure from about 250 to 350 mOsm (one-thousandth of an osmole, which is a non-SI

unit of measurement that defines the number of moles of a chemical compound that

contribute to a solution's osmotic pressure). Isotonicity can be measured using a vapor

pressure or ice-freezing type osmometer, for example.
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[0043] A "lyoprotectant" is a molecule which, when combined with a peptide of interest,

significantly prevents or reduces chemical and/or physical instability of the peptide upon

lyophilization and subsequent storage. Exemplary lyoprotectants include sugars‘such as

sucrose or trehalose; an amino acid such as monosodium glutamate or histidine; a

methylamine such as betaine; a lyotropic salt such as magnesium sulfate; a polyol such as

trihydric or higher sugar alcohols, e.g., glycerin, erythritol, glycerol, arabitol, xylitol,

sorbitol, and mannitol; propylene glycol; polyethylene glycol; Pluronics; and combinations

thereof. The preferred lyoprotectant is a non-reducing sugar, such as trehalose or sucrose.

[0044] The lyoprotectant is added to the pre-lyophilized formulation in a "lyoprotecting

amount" which means that, following lyophilization of the peptide in the presence of the

lyoprotecting amount of the lyoprotectant, the peptide essentially retains its physical and

chemical stability and integrity upon lyophilization and storage. I

[0045] The "diluent" of interest herein is one which is phan'naceutically acceptable (safe

and non-toxic for administration to a human) and is useful for the preparation of a

reconstituted formulation. Exemplary diluents include sterile water, sterile water for

injection (WFI), bacteriostatic water for injection ("BWFI"), a pH buffered solution (e.g.,

phosphate-buffered saline), sterile saline solution, Ringer's solution or dextrose solution.

[0046] A "preservative" is a compound which can be added to the diluent to essentially

reduce bacterial action in the reconstituted formulation, thus facilitating the production of a

multi-use reconstituted formulation, for example. Examples of potential preservatives

include octadecyldimethylbenzyl ammonium chloride, hexamethonium chloride,

benzalkonium chloride (a mixture ofalkylbenzyldimethylammonium chlorides in which

the alkyl groups are long-chain compounds), and benzethonium chloride. Other types of

preservatives include aromatic alcohols such as phenol, butyl and benzyl alcohol, alkyl

parabens such as methyl or propyl paraben, catechol, resorcinol, cyclohexanol, 3-pentanol,

and m—cresol. The most preferred preservative herein is benzyl alcohol.

[0047] A "bulking agent" is a compound which adds mass to the lyophilized mixture and

contributes to the physical structure of the lyophilized cake (e.g., facilitates the production

of an essentially uniform lyophilized cake which maintains an open pore structure).

Exemplary bulking agents include mannitol, glycine and polyethylene glycol.

[0048] "Mammal" for purposes of treatment refers to any animal classified as a mammal,

including humans, domestic and farm animals, and 200, sports, or pet animals, such as

dogs, horses, cats, cows, etc. Preferably, the mammal is human.
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[0049] A "disorder" is any condition that would benefit from treatment with the peptide.

This includes chronic and acute disorders or diseases including those pathological

conditions which predispose the mammal to the disorder in question. Non-limiting

examples of disorders to be treated herein include skeletal loss or weakness and bone

defects or breakage.

[0050] "Terminal Sterilization" by Radiation a process for sterilization of drug product

using radiation, preferably gamma irradiation

MODES FOR CARRYING OUT THE INVENTION

A. Peptide Preparation

[0051] The peptide to be formulated is prepared using techniques which are well

established in the art including synthetic techniques (such as recombinant techniques and

peptide synthesis or a combination of these techniques) or may be isolated from an

endogenous source of the peptide.

B. Preparation of the Lyophilized Formulation

[0052] After preparation of the peptide of interest as described above, a "pre-lyophilized

formulation" is produced. The amount ofpeptide present in the pre-lyophilized

formulation is determined taking into account the desired dose volumes, mode(s) of

administration, etc. The peptide is generally present in solution. For example, the peptide

may be present in a pH-buffered solution at a pH from about 4-8, and preferably from

about 5-7. Exemplary buffers include histidine, phosphate, acetate, Tris, citrate, succinate

and other organic acids. The buffer concentration can be from about 1 mM to about 20

mM, or from about 3 mM to about 15 mM, depending, for example, on the buffer and the

desired tonicity of the formulation (e.g., of the reconstituted formulation). The preferred

buffer is histidine in that, as demonstrated below, this can have lyoprotective properties.

[0053] The lyoprotectant is added to the pre-lyophilized formulation. In preferred

embodiments, the lyoprotectant is a non-reducing sugar such as sucrose or trehalose. The

amount of lyoprotectant in the pre-lyophilized formulation is generally such that, upOn

reconstitution, the resulting formulation will be isotonic. However, hypertonic

reconstituted formulations may also be suitable. In addition, the amount of lyoprotectant

must not be too low such that an unacceptable amount of degradation/aggregation of the

[2
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peptide occurs upon lyophilization. Where the lyoprotectant is a sugar (such as-sucrose or

trehalose) and the peptide is AC-lOO, exemplary lyoprotectant concentrations in the pre-

lyophilized formulation are from about 5 mM to about 400 mM, and preferably from about

10 mM to about 200 mM, and most preferably from about 20 mM to about 100 mM.

[0054] The ratio of peptide to lyoprotectant may be selected depending on the peptide and

lyoprotectant combination. In the case of AC-lOO as the peptide of choice and a sugar

(e.g., sucrose or trehalose) as the lyoprotectant for generating an isotonic reconstituted

formulation with a high peptide concentration, the molar ratio of lyoprotectant to AC-IOO

may be from about ID to about 1500 moles lyoprotectant to 1 mole AC-IOO, and preferably

from about 20 to about 1000 moles of lyoprotectant to 1 mole AC-lOO, for example from

about 200 to about 600 moles of lyoprotectant to 1 mole AC—lOO.

[0055] In preferred embodiments of the invention, it has been found to be desirable to add

a surfactant to the pre-lyophilized formulation. Alternatively, or in addition, the surfactant

may be added to the lyophilized formulation and/or the reconstituted formulation.

Exemplary surfactants include nonionic surfactants such as polysorbates (e.g., polysorbates

20 or 80); poloxamers (e.g., poloxamer 188); Triton; sodium dodecyl sulfate (SDS);

sodium laurel sulfate; sodium octyl glycoside; laury]-, myristy1-, linoleyl-, or stearyl-

sulfobetaine; lauryl-, myristyl-, linoleyl- or stearyl-sarcosine; linoleyl-, myristyl-, or 0er]-

betaine; lauroamidopropyl-, cocamidopropy1-, linoleamidopropy]-, myristamidopropyl-,

palm idopropyl-, or isostearamidopropyl-betaine (e.g. , lauroam idopropyl);

myristamidopropyl-, palmidopropy]-, or isostearamidopropyl—dimethylamine; sodium

methyl cocoyl-, or disodium methyl oleyl-taurate; and the MONAQUATTM series (Mona

Industries, Inc., Paterson, N.J.), polyethyl glycol, polypropyl glycol, and copolymers of

ethylene and propylene glycol (e.g., Pluronics, PF68 etc). The amount of surfactant added

is such that it reduces aggregation of the reconstituted peptide and minimizes the formation

of particulates afier reconstitution. For example, the surfactant may be present in the pre-

lyophilized formulation in an amount from about 0.001-0.5%, and preferably from about

0.005-0.05%.

[0056] In certain embodiments ofthe invention, a mixture of the lyoprotectant (such as

sucrose or trehalose) and a bulking agent (e.g., mannitol or glycine) is used in the

preparation of the pre-lyophilization formulation. The bulking agent may allow for the

production of a uniform lyophilized cake without excessive pockets therein, etc.
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[0057] Other pharmaceutically acceptable carriers, excipients or stabilizers such as those

described in Remington's Pharmaceutical Sciences 16th edition, 0501, A. Ed. (1980) may

be included in the pre-Iyophilized formulation (and/or the lyophilized formulation and/or

the reconstituted formulation) provided that they do not adversely affect the desired

characteristics of the formulation. Acceptable carriers, excipients or stabilizers are

nontoxic to recipients at the dosages and concentrations employed and include additional

buffering agents; preservatives; co-solvents; antioxidants including ascorbic acid and

methionine; chelating agents such as EDTA; metal complexes (e.g., Zn-peptide

complexes); biodegradable polymers such as polyesters; and/or salt-forming counter-ions

such as sodium.

[0058] The formulation herein may also contain more than one peptide as necessary for the

particular indication being treated, preferably those with complementary activities that do

not adversely affect the other peptide. Such peptides are suitably present in combination in

amounts that are effective for the purpose intended.

[0059] The formulations to be used for in viva administration must be sterile. This is

readily accomplished by filtration through sterile filtration membranes, prior to, or

following, lyophilization and reconstitution. Alternatively, sterility of the entire mixture

may be accomplished by autoclaving the ingredients, except for the peptide, at about 120

°C for about 30 minutes, for example. Alternatively, terminal sterilization by radiation of

the entire mixture prior to reconstitution may be accomplished by gamma irradiation of the

lyophilized product.

[0060] After the peptide, lyoprotectant and other optional components are mixed together,

the formulation is lyophilized. Many different freeze-dryers are available for this purpose

such as Hull50TM (Hull, USA) or GT20 TM (Leybold-Heraeus, Germany) freeze-dryers.

Freeze-drying is accomplished by freezing the formulation and subsequently subliming ice

from the frozen content at a temperature suitable for primary drying. Under this condition,

the product temperature is below the eutectic point or the collapse temperature of the

formulation. Typically, the shelf temperature for the primary drying will range from about

-30 to 25 °C (provided the product remains frozen during primary drying) at a suitable

pressure, ranging typically from about 50 to 250 mTorr. The formulation, size and type of

the container holding the sample (e.g., glass vial) and the volume of liquid will mainly

dictate the time required for drying, which can range from a few hours to several days (e.g.,

40-60 hours). A secondary drying stage may be carried out at about -15-40 °C, depending
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primarily on the type and size ofcontainer and the type of peptide employed. Or, the shelf

temperature throughout the entire water removal phase of lyophilization may be from about

l5—30 °C (e. g., about 25 °C). The time and pressure required for secondary drying will be

that which produces a suitable lyophilized cake, dependent, e.g., on the temperature and

other parameters. The secondary drying time is dictated by the desired residual moisture

level in the product and typically takes at least about 5 hours (e.g., 10-15 hours). The

pressure may be the same as that employed during the primary drying step. Freeze-drying

conditions can be varied depending on the formulation and vial size.

[0061] In some instances, it may be desirable to lyophilize the peptide formulation in the

container in which reconstitution of the peptide is to be carried out in order to avoid a

transfer step. The container in this instance may, for example, be a 1, 2, 3, 5, 10, 20, 50 or

100 cc vial.

[0062] As a general proposition, lyophilization will result in a lyophilized formulation in

which the moisture content thereof is less than. about 5%, and preferably less than about

2% and most preferably less than about 1%

C. Reconstitution of the Lyophilized Formulation

[0063] At the desired stage, typically when it is time to administer the peptide to the

patient, the lyophilized formulation may be reconstituted with a diluent such that the

peptide concentration in the reconstituted formulation is at least 50 mg/mL, for example

fiom about 50 mg/mL to about 400 mg/mL, more preferably from about 80 mg/mL to

about 300 mg/mL, and most preferably from about 90 mg/mL to about 150 mg/mL. Such

high peptide concentrations in the reconstituted formulation are considered to be

particularly useful where subcutaneous delivery of the reconstituted formulation is

intended. However, for other routes ofadministration, such as intravenous administration,

lower concentrations of the peptide in the reconstituted formulation may be desired (for

example from about 5-50 mg/mL, or from about 10-40 mg/mL peptide in the reconstituted

formulation). In certain embodiments, the peptide concentration in the reconstituted

formulation is significantly higher than that in the pres-lyophilized formulation. For

example, the peptide concentration in the reconstituted formulation may be about 2-40

times, preferably 3-10 times and most preferably 3-6 times (e.g., at least three fold or at

least four fold) that of the pre-lyophilized formulation.
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[0064] Reconstitution generally takes place at a temperature of about 25 °C to ensure

complete hydration, although other temperatures maybe employed as desired. The time

required for reconstitution will depend, 2.3., on the type of diluent, amount of excipient(s)

and peptide. Exemplary diluents include sterile water, sterile water for injection (WFI),

bacteriostatic water for injection (BWFl), a pH buffered solution (e.g., phosphate-buffered

saline), sterile saline solution, Ringer's solution or dextrose solution. The diluent

optionally contains a preservative. Exemplary preservatives have been described above,

with aromatic alcohols such as benzyl alcohol or phenol being the preferred preservatives.

The amount of preservative employed is determined by assessing different preservative

concentrations for compatibility with the peptide and preservative efficacy testing. For

example, if the preservative is an aromatic alcohol (such as benzyl alcohol), it can be

present in an amount from about 0.1-2.0% and preferably from about 05-15%, but most

preferably about 1.0-1 2%. Preferably, the reconstituted formulation has less than 6000

particles per vial which are 210 pm in size.

D. Administration of the Reconstituted Formulation

[0065] The reconstituted formulation is administered to a mammal in need of treatment

with the peptide, preferably a human, in accord with known methods, such as intravenous

administration as a bolus or by continuous infiision over a period of time, by intramuscular,

intraperitoneal, intracerobrospinal, subcutaneous, intra-articular, intrasynovial, intrathecal,

oral, topical, or inhalation routes.

[0066] The formulation of may be administered to the individual using any available

method and route suitable for drug delivery, including in vivo and ex vivo methods, as well

as systemic and localized routes ofadministration.

[0067] Conventional and phannaceutically acceptable routes of administration include

intranasal, intrapulmonary, intramuscular, intratracheal, subcutaneous, intradermal, intra-

articular, topical application, intravenous, rectal, nasal, oral and other parenteral routes of

administration. Routes of administration may be combined, ifdesired, or adjusted

depending upon the immunomodulatory nucleic acid molecule and/or the desired effect on

the immune response. The peptidic compound formulation for use with the methods of the

present invention can be administered in a single dose or in multiple doses.
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[0068] The peptidic compound formulation can be administered to a subject using any

available conventional methods and routes suitable for delivery of conventional drugs,

including systemic or localized routes. In general, routes ofadministration contemplated

by the invention include, but are not necessarily limited to, enteral, parenteral, implantable,

or inhalational routes.

[0069] Parenteral routes ofadministration other than inhalation administration include, but

are not necessarily limited to, topical, transdermal, subcutaneous, intramuscular,

intraorbital, intracapsular, intraspinal, intrastemal, intra-articular, and intravenous routes, '

i.e., any route of administration other than through the alimentary canal. Parenteral

administration can be carried to effect systemic or local delivery of peptides of the

invention. Where systemic delivery is desired, administration typically involves invasive

or systemically absorbed topical or mucosal administration of pharmaceutical preparations.

[0070] The peptidic compound formulation of the invention can also be delivered to the

subject by enteral administration. Enteral routes of administration include, but are not

necessarily limited to, oral and rectal (e.g., using a suppository) delivery.

[0071] Methods of administration of the peptidic compound formulation through the skin

or mucosa include, but are not necessarily limited to, topical application of a suitable

pharmaceutical preparation with or without a permeation enhancer, transdermal

transmission, injection and epidermal administration. Also contemplated for delivery of

the peptidic compound formulation of the invention is a patch containing therein a peptide

of the invention. A patch can be applied to the skin, or to other tissue, e.g., gum tissue.

Any known patch delivery system that is suitable for oral delivery system can be used.

See, e.g., US. Patent No. 6,146,655.

[0072] In preferred embodiments, the reconstituted formulation is administered to the

mammal by subcutaneous (i.e., beneath the skin) administration. For such purposes, the

formulation may be injected using a syringe. However, other devices for administration of

the formulation are available such as injection devices (e. g., the Inject-easeTM and

GenjectTM devices); injector pens (such as the GenPenTM); needleless devices (e.g.,

MediJectorTM and BioJectorTM); and subcutaneous patch delivery systems.

[0073] The appropriate dosage ("therapeutically effective amount") of the peptide will

depend, for example, on the condition to be treated, the severity and course of the

condition, whether the peptide is administered for preventive or therapeutic purposes,

previous therapy, the patient's clinical history and response to the peptide, the type of
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peptide used, and the discretion of the attending physician. The peptide is suitably

administered to the patient at one time or over a series of treatments and may be

administered to the patient at any time from diagnosis onwards. The peptide may be

administered as the sole treatment or in conjunction with other drugs or therapies useful in

treating the condition in question. The progress of this therapy is easily monitored by

conventional techniques. Exemplary dosages of AC-lOO are in the range 1-50 mg/kg by

one or more separate administrations.

E. Articles of Manufacture

[0074] In another embodiment of the invention, an article of manufacture is provided

which contains the lyophilized formulation of the present invention and provides

instructions for its reconstitution and/or use. The article of manufacture comprises a

container. Suitable containers include, for example, bottles, vials (e.g., dual chamber

vials), syringes (such as dual chamber syringes) and test tubes. The container may be

formed from a variety of materials such as glass or plastic. The container holds the

lyophilized formulation and the label on, or associated with, the container may indicate

directions for reconstitution and/or use. For example, the label may indicate that the

lyophilized formulation is reconstituted to peptide concentrations as described above. The

label may further indicate that the formulation is useful or intended for subcutaneous

administration. The container holding the formulation may be a multi-use vial, which

allows for repeat administratiOns (e.g., from 2-6 administrations) of the reconstituted

formulation. The article of manufacture may further comprise a second container

comprising a suitable diluent (e.g., BWFI). Upon mixing of the diluent and the lyophilized

formulation, the final peptide concentration in the reconstituted formulation will generally

be at least 50 mg/mL. The article of manufacture may further include other materials

desirable from a commercial and user standpoint, including other buffers, diluents, filters,

needles, syringes, and package inserts with instructions for use.

[0075] The invention will be more fully understood by reference to the following

examples. They should not, however, be construed as limiting the scope of the invention.

All literature citations are incorporated by reference.
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EXAMPLES

[0076] The following examples are put forth so as to_ provide those of ordinary skill in the

art with a complete disclosure and description of how to make and use the present

invention, and are not intended to limit the scope ofwhat the inventors regard as their

invention nor are they intended to represent that the experiments below are all or the only

experiments performed. Efforts have been made to ensure accuracy with respect to

numbers used (e.g. amounts, temperature, etc.) but some experimental errors and

deviations should be accounted for. Unless indicated otherwise, parts are parts by weight,

molecular weight is weight average molecular weight, temperature is in degrees

Centigrade, and pressure is at or near atmospheric.

EXAMPLE 1

A. AC-IOO SE ID N021 Formulation

[0077] In the development of a lyophilized formulation, excipients and buffers are initially

screened by measuring the stability of the peptide after lyophilization and reconstitution.

The lyophilized peptide in each formulation is also subjected to accelerated stability studies

to determine the potential stability of the peptide over its shelf-life.

[0078] In early screening studies, the stability of several lyophilized AC-lOO formulations

may be investigated after incubation at 5 °C (proposed storage condition) and 40 °C

(accelerated stability condition).

[0079] The stabilizing effects of various lyoprotectant sugars on the lyophilized peptide

may be measured.

[0080] The delivery of a high peptide concentration is often required for subcutaneous

administration due to the volume limitations (51.5 mL) and dosing requirements (2100

mg). However, high peptide concentrations (:50 mg/mL) are often difficult to achieve in

the manufacturing process since at high concentrations, the peptide has a tendency to

aggregate and/or degrade during processing and becomes difficult to manipulate (e.g.,

pump) and sterile filter. Alternatively, the lyophilization process may provide a method to

allow concentration of the peptide. For example, the peptide is filled into vials at a volume

(Vf) and then lyophilized. The lyophilized peptide is then reconstituted with a smaller

volume (Vr) of water or preservative (e.g., BWFI) than the original volume (e.g., Vr=0.2_5
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Vt) resulting in a higher peptide concentration in the reconstituted solution. This process

also results in the concentration ofthe buffers and excipients. For subcutaneous

administration, the solution is desirably isotonic.

[0081] For subcutaneous administration, the formulation was reconstituted to 50 mg/mL

(0.2 mL WFI). At this high peptide concentration, the peptide may be more susceptible to

aggregation than an intravenous dosage reconstituted to 22 mg/mL peptide (2.2 mL

BWFl). This unconstituted formulation maintained the peptide completely intact at the

elevated temperature of 40 °C for at least 6 months and at the elevated temperature of 50 “C

for at least 3 months, indicating that the lyophilized peptide could be stored at relatively

high temperatures.

[0082] The preceding merely illustrates the principles of the invention. It will be

appreciated that those skilled in the art will be able to devise various arrangements which,

although not explicitly described or shown herein, embody the principles of the invention

and are included within its spirit and scope. Furthermore, all examples and conditional

language recited herein are principally intended to aid the reader in understanding the

principles of the invention and the concepts contributed by the inventors to furthering the

art, and are to be construed as being without limitation to such specifically recited

examples and conditions. Moreover, all statements herein reciting principles, aspects, and

embodiments of the invention as well as specific examples thereof, are intended to

encompass both structural and functional equivalents thereof. Additionally, it is intended

that such equivalents include both currently known equivalents and equivalents developed

in the future, i.e., any elements developed that perform the same function, regardless of

structure. The scope of the present invention, therefore, is not intended to be limited to the

exemplary embodiments shown and described herein. Rather, the scope and spirit of the

present invention is embodied by the appended claims.
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CLAIMS

That which is claimed is:

l. A lyophilized mixture, comprising:

a non-reducing sugar;

a peptide;

3 bulking agent; and ”

histidine;

wherein the molar ratio of the non-reducing sugar to the peptide is within a range

from 20 to 200 moles of non-reducing sugarzl mole peptide :1: 20%.

2. The lyophilized mixture of claim 1, wherein the peptide is selected from the

group consisting of.

TDLQERGDNDISPFSGDGQPFKD (SEQ ID N0: 1)

TDLQEDGRNDISPFSGDGQPFKD (SEQ ID NO:2)

TDLQERGDNDISPFGDGSQPFKD (SEQ ID N0:3)

TDLQEDGRNDISPFGDGSQPFKD (SEQ ID N024)

TDLQEDRGNDISPFSGDGQPFKD (SEQ ID N0:5)

TDLQERWDNDISPFSGDGQPFKD (SEQ ID N026)

TDLQERGDNDMSPFSGDGQPFKD (SEQ ID NO:7)

PDLQERGDNDISPFSGDGQPFKD (SEQ ID N018)

PDLQGRGDNDLSPFSGDGPPFKD (SEQ ID NO:9); and

PDLLVRGDNDVPPFSGDGQHFMH (SEQ ID N0210);

wherein the nonreducing sugar is sucrose and the molar ratio of sucrose to peptide

is within the range from 20 to 100 moles sucrosezl mole peptide :1: 20%; and

wherein the bulking agent comprises glycine and wherein less than about 10% of

the peptide is present as an aggregate or degraded peptide.

3. The lyophilized mixture ofany of claims I or 2, wherein any increase in

aggregated or degraded peptide in the lyophilized formulation is less than about 5% when

the lyophilized formulation is stored at a condition selected from the group consisting of 25

°C for at least one year, 40 °C for at least 6 months and 50 °C for at least 4 months.
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4. The lyophilized mixture ofany one of claims 1-3, characterized by a

moisture content of less than 1.5% and being terminally sterilized via gamma irradiation.

5. A reconstituted formulation, comprising:

the lyophilized mixture of any ofclaims 1-4 reconstituted in a diluent, wherein the peptide

concentration in the reconstituted formulation is within the range of from about 1 mg/mL

to 400 mg/mL wherein the diluent is sterile water, or bacteriostatic water for injection

(BWFI) which is isotonic.

6. A sterile reconstituted formulation comprising SEQ ID N021 in an amount

in the range from about I mg/mL to about 300 mg/mL i 20% and a diluent, which

reconstituted formulation has been prepared from a lyophilized mixture of any one of

claims 1-5 of the SEQ ID NO:1 peptide, sucrose, glycine, histidine buffer and/or a

surfactant, wherein the SEQ ID NO:1 peptide concentration in the reconstituted

formulation is about 2 to 5 times greater :l: 20% than the SEQ lD NO:l peptide

concentration in the mixture before lyophilization.

7. The formulation of claim 6, wherein the diluent is selected from the group

consisting of sterile water, bacteriostatic water for injection (BWF'I), a pH buffered

solution, sterile saline solution, Ringer's solution and dextrose solution.

8. An article ofmanufacture comprising:

(a) a container which holds the formulation of claim 6; and

(b) instructions for reconstituting the lyophilized formulation with a diluent to a

peptide concentration in the reconstituted formulation within the range of from about 1

mg/mL to 300 ngmL.

9. The article of manufacture of claim 8, further comprising:

a second container which holds the diluent, wherein the diluent is sterile water, or

bacteriostatic water for injection (BWFI).
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10. A method of preparing an aqueous formulation, comprising the steps of:

providing a lyophilized mixture comprised of a non-reducing sugar, a peptide, a

bulking agent and histadine, wherein the non-reducing sugar to peptide molar ratio is

within a range of 20 to 200 moles of non-reducing sugar: one molecule peptide i20%;

storing the lyophilized mixture at 25°C i 5°C for at least one year :1: two months;

adding an aqueous diluent to the lyophilized mixture afier being stored; and

obtaining an aqueous formulation wherein aggregated or degraded peptide in the

aqueous formulation is less than 5% based on the weight of the peptide.

l l. The method of claim 10, further comprising:

sterilizing the lyophilized mixture with radiation prior to storing.

12. The method of claim 11, wherein the radiation is gamma radiation and the

mixture is terminally sterilized wherein the lyophilized mixture has a moisture content of

less than 1.5% prior to storing.

13. A method of preparing an aqueous formulation, comprising the steps of:

providing a lyophilized mixture comprised of a non-reducing sugar, a peptide, a

bulking agent and histadine, wherein the non-reducing sugar to peptide molar ratio is

within a range of 20 to 200 moles of non-reducing sugar: one molecule peptide :I:ZO%;

storing the lyophilized mixture at 40°C for at least six months 1 two months;

adding an aqueous diluent to the lyophilized mixture afier being stored; and

obtaining an aqueous formulation wherein aggregated or degraded peptide in the

aqueous formulation is less than 5% based on the weight of the peptide.

14. The method of claim 13, further comprising:

sterilizing the lyophilized mixture with gamma radiation prior to storing wherein

the lyophilized mixture has a moisture content of less than 1.5% prior to storing.
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Box No. II Observations where certain claims were found unsearchable (Continuation ofitem 2 of first sheet)

This international search report has not been established in respect ofcertain claims under Article l7(2)(a) for the following reasons:  l. E Claims Nos: 2 and 6—9
because they relate to subject matter not required to be searched by this Authorig', namely:Claims 2 and 6—9 are unsearchable as the applicant tailed to comply with the SN225 maile on 19 June 2008‘ Accordingly, the USFTO

cannot supply a search for the sequences listed in this application. Claim 3 was searched only to the extent that it depends on other
searchable claims.  
 

  2. El Claims Nos.:
because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically: -

  
 
 

 
 

3. E Claims Nos: 4’5
because they are dependent claims and are not drafled in accordance with the second and third sentences of Rule 64(a).

Box No. [1] Observations where unity ofinvention is lacking (Continuation ofitem 3 ot'lirst sheet)

This lntemational Searching Authority found multiple inventions in this international application, as folloWs:  

As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims,  

 D As all searchable claims could be searched without effort justifyn'ng additional fees, this Authority did not invite payment of
additional fees  
 As only some of the required additional search fees were timely paid by the applicant, this international search report covers

only those claims for which fees were paid, specifically claims Nos:  

 No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos:

 
  Remark on Protest D The additional search fees were accompanied by the applicant‘s protest and, where applicable, the

payment of a protest fee.

El The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

  

  
 

No protest accompanied the payment of additional search fees.
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PREPARATiON STABLY CQNTAINING BDNF

Inventor(s): TANAKA KATSUMI; KUMANO MASAFUMI : (TANAKA KATSUMI, ;

KUMANO MASAFUMI)

Applicant(s): SUMITOMO PHARMA; REGENERON PHARMACEUT INC :

(SUMITOMO PHARMACEUT CO LTD, ; REGENERON

PHARMACEUT INC)

Classification: - international:A61K38/00; A61K38/18; A61K47/10; A61K47/14;

A61K47/18; A61K47/26; A 61K9/00; A61K9/08;

A61K9/14; A61K9/19; A61P25/00; A61P25/04;

A61P25/24; A61P25/26; A61P25/28; A61P27/02;

A61P3/04; (lPC1-7): A61 K38/00; A61K47/10;
A61K47/14; A61K47/18; A61K9/08; A61K9/14;

A61 K9/19

- cooperative: A61K38I185; A61K47126; A61K9I0019; A61K9I19

Application JP19960156070 19960527
number:

Priority JP19960156070 19960527

number(s):

Also W09745135 (A1) DE69715414 (T2) US6077829 (A)

published as: ESZ183170§T3) AT223728(T) more

Abstract of JPH10212241 (A)

PROBLEM TO BE SOLVED: To obtain the subject preparation capahie of inhibiting the

poiymerization and degradation of a BDNF(hrain-derived neurotrophic factor) and

holding the bioiogicai activity for a long period and usefui as a therapeutic agent for

neuroiogical diseases, etc, by adding a specific surfactant to a soiuticn containing the

BDNF. SOLUTEON: This preparation is obtained by adding a surfactant comprising a

nonionic surfactant such as Tween 80 in a concentration of 0.001-10% (w/v) to a tOmM

phosphate putter soiution containing a sait such as tSOmM sodium chioride and having

a pit of 5.5-7.5 and subsequently dissoiving BDNF(brain- derived neurotrcphic factor)

in the obtained solution in a concentration of 20miimi. if necessary‘ the stabilized BDNF

preparation may be mixed with an amino acid such as glycine and a sugar aicohoi such

as mannitoi and subsequentiy iycphiiized. The preparation is useful as a medicine for
http/onridwdeespacenetcom/publicaiionfletaitslbiblio'm B=woridwideespacenetcom &ii=0&ND= 3&adiacent=trtie&locaie=eiLEP&FT=D&date= 1993808118.. .i 112
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treating amyotrophic lateral scierosis, neuropathy, Huntington's disease, Parkinson's

disease, Aizheimer disease, etc.

httpjlworidwdempacenetcomlmblicationflataitslbiblio'm B=wofldwideespacenatcom &il=0&ND= 3&adiacent=true&locaie=mmEP&FT=D&date= 1993808118.. .‘ 2/2
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PATENT

Attorney Docket No.
552815: CPT-Ol lUSDV

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

 

Applicants: Cubist Pharmaceuticals, Inc. Examiner: Komatsu, Li N.

Serial N0.: 14/096,346 Group Art N0.: 1676

Filed: December 4, 2013 Confirmation N0.: 2832

Title: Lipopeptide Compositions and Related Methods

VIA EFS-Web

Commissioner For Patents

PO. Box 1450

Alexandria, VA 22313-1450

SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT TRANSMITTAL

Dear Sir:

This Supplemental Information Disclosure Statement is submitted:

D under 37 CFR l.97(b), or

(Within three months of filing national application other than a CPA under

§l.53(d); or within three months of date of entry of the national stage in

international application; or before mailing date of first Office Action on the

merits, or before mailing date of first Office Action after filing RCE under §l.ll4,

whichever occurs last)

E under 37 CFR l.97(c) together with either a:
D Statement under 37 CFR 1 .97(e), or

IE a $180 fee under 37 CFR l.l7(p), or
(After the CFR l.97(b) time period, but before final action or notice of

allowance, whichever occurs first)

D under 37 CFR l.97(d) to ether with a:g

D Statement under 37 CFR l.97(e)( l) or (2), and

|:| a $180.00 fee set forth in 37 CFR l.l7(p).
(Filed after final action, a notice of allowance, on or before payment of

issue fee)

At any time during the pendency of this application, please charge any fees required or

credit any overpayment to Deposit Account 12-0600 pursuant to 37 CFR 1.25.

Applicant(s) submit herewith PTO Form SB/08 i Information Disclosure Statement

together with copies of non—US patents, publications or other information (if any) of which

AMNEAL EX. 1002



AMNEAL EX. 1002

US Patent Application No: 14/096,346 Attorney Docket No. 552815: CPT-011USDV

applicant(s) are aware, which applicant(s) believe(s) may be material to the examination of the

application and for which there may be a duty to disclose in accordance with 37 CFR 1.56.

The Examiner is advised that International Patent Application Publication WO

1997/045135 (reference #8) is believed to be an English language Equivalent of Japanese Patent

Application No. H10-212241 (reference #2), International Patent Application Publication WO

1993/010809 (reference #9) is believed to be an English language Equivalent of Japanese Patent

Application No. HOS—194257 (reference #3) and Canadian Patent Application No. 2675622

(reference #1) is believed to be an English language Equivalent of International Patent

Application Publication WO 2008/ 102849 (reference #7).

In accordance with 37 CFR l.97(g), the filing of this Information Disclosure Statement
shall not be construed to mean that a search has been made or that no other material

information as defined in 37 CFR 1.56(a) exists. In accordance with 37 CFR 1.97(h), the filing

of this Information Disclosure Statement shall not be construed to be an admission that any

patent, publication or other information referred to therein is “prior art” for this invention

unless specifically designated as such.

It is submitted that the Information Disclosure Statement is in compliance with 37 CFR

1.98 and the Examiner is respectfully requested to consider the listed references. It is requested

that the information disclosed herein be made of record in this application.

Date: April 10, 2015

Respectfully submitted,

Signature: /Brian C. Tringue/
LATHROP & GAGE LLP

Brian C. Trinque, Ph.D., Esq.

Reg. No. 56,593

28 State Street, Suite 0700

Boston, Massachusetts 02109

Telephone: (857) 300-4003

Facsimile: (857) 300-4001
Customer No: 113613
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Doc code: IDS

Doc description: Information Disclosure Statement (IDS) Filed

PTO/SBIOBa (01—10)
Approved for use through 071311'2012. OMB 0651-0031

US. Patent and Trademark Office; US. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

 
 
  

 

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

(Not for submission under 37 CFR1.99)

Application Number 14096346  
 

Filing Date 2013-12-04 

First Named Inventor O'Connor, Sandra

  Examiner Name

Attorney Docket Number

Komatsu, Li N.

  
 

 
552815: CPT—011USDV

 
  

 

Examiner
Initial“

Patent Number Issue Date

U.S.PATENTS

Name of Patentee or Applicant
of cited Document

Remove

Pages,Cqumns,Lines where

Relevant Passages or Relevant
Figures Appear 

8835382

If you wish to add additional U.S. Patent citatio

2014-09-16 O'Connor et al. 
n information please click the Add button.

ATENT APPLICATION PUBLICATIONS

Add

Remove U.S.P

Examiner Cite No Publication KindInitial“ Number Code1
Publication
Date

Name of Patentee or Applicant
of cited Document

Pages,Columns,Lines where
Relevant Passages or Relevant
Figures Appear     
 

 

1 20050152979 A1 2005-07-14 Besman et al.

If you wish to add additional U.S. Published Application citation information please click the Add button. Add

FOREIGN PATENT DOCUMENTS Remove

Name of Patentee or Pages.Columns,Lines

 

2 H10—212241

Examiner Cite Foreign Document Publication . . where Relevant
. . _ Applicant of Cited

Initial No Number3 Date Passages or RelevantDocument .
Figures Appear

1 2675622 2008-08-28 Adachl et al.

1998—08—11 Tanaka et al.

 

English Abstract

 

3 H05—194257

 
  

EFS Web 2.1.17

1993-08-03 Horowitz et al.

  
English Abstract  
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Application Number 14096346

Filing Date

First Named Inventor O'Connor, Sandra

Art Unit

 
2013-12-04

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

(Not for submission under 37 CFR 1.99)  
 

 

Examiner Name I Komatsu, Li N.
552815: CPT-O11USDV

 

Attorney Docket Number 

English machine
translation4 2005—060377 2005—03—1 0 Kojima et al.

 

English machine
translation

5 2003-095975 2003-04-03 Yamazaki et al.

6 2008/150479 2008—12—11 Chen et al.
 

 

7 2008/ 1 02849 2008-08-28 Adachi et al. English Abstract

8 1997/045135 1997-12-04 Tanaka et al.
 

 
9 1993/010809 WO A1 1993—06—1 0 Horowitz et al. |:|

 
 

If you wish to add additional Foreign Patent Document citation information please click the Add button Add

NON-PATENT LITERATURE DOCUMENTS Remove

 

 

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item

(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T5
publisher, city and/or country where published.

Examiner Cite

Initials“ No

"CUBICIN: EPAR — SCIENTIFIC DISCUSSION", EMEA, 2006. [online]. [Published on Internet 11.08.2006]. <URL: :Ihttp://wwwema.europa.euldocslen_GB/_ibrary/EPAR_—_Scientific_Discussion/human/000637NVC500036046.pdf>  

 

2 "Protein structure," from http://www.sciencedaily.com/articles/p/protein_structure.htm, pages 1-3, accessed El02/11/2015.

3 Notice of Reasons for Rejection, mailed November 19, 2014 in Japanese Patent Application No.: 2012—540161, 5 :t pages (English translation).

     
EFS Web 2.1.17
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 Application Number 14096346

 Filing Date 2013-12-04
INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

(Not for submission under 37 CFR1.99)

  First Named Inventor O'Connor, Sandra

Art Unit

Examiner Name I Komatsu, Li N.
552815: CPT-O11USDV

  
 
 
 

 
 

 

 

Attorney Docket Number 

 

English translation of Chinese Patent Application Publication No. 1616083 (published May 18, 2005) as cited in the

4 Japanese Notice of Reasons for Rejection, mailed November 19, 2014 in Japanese Patent Application No.: |:|
12012-540161, 4 pages.
 

If you wish to add additional non-patent literature document citation information please click the Add button Add

EXAMINER SIGNATURE

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant. 

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two—letter code (WIPO
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind ofdocument by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here if
English language translation is attached.

  

EFS Web 2.1.17
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14096346

 
 
   
 

Application Number

 Filing Date 2013-12-04
INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

First Named Inventor

Art Unit

O'Connor, Sandra

   
(Not for submission under 37 CFR1.99)

 
Examiner Name I Komatsu, Li N. 

 Attorney Docket Number 552815: CPT-O11USDV 

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication

D from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a

foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

 

  
 

 

See attached certification statement.

The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

A certification statement is not submitted herewith.

SIGNATURE

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature [Brian C. Trinque/ Date (YYYY-MM—DD) 2015—04—10

Name/Print Brian C. Trinque Registration Number 56,593

 

  Z

X

 
 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR

1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you

require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, US
Patent and Trademark Office, US. Department of Commerce, PO. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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(57)Abstract:

PROBLEM TO BE SOLVED: To obtain a multiple T-cell epitope polypeptide having

improved solubility and safety.

SOLUTION: This acetate composition of the multiple T-cell epitope polypeptide

contains 5-15% acetic acid and has an amino acid sequence represented by a sequence

number 1 (reference to the specification). The composition contains about 4-20 Wt.% of

acetic acid based on i Wt.% of the multiple T-cell epitope polypeptide containing the

amino acid sequence represented by the sequence number 1.
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* NOTICES *

JP0 and lNPlT are not responsible for any damages caused by the use of this
translation.

l.This document has been translated by computer. So the translation may not reflect the
original precisely.
2.**’“"< shows the word which can not be translated.

3.In the drawings. any words are not translated.

 
[Claim(s)]
[Claim l]Sequence number which 5—15(weight)% Contains acetic acid: A multiplex T
cell epitope polypeptide acetate constituent which has an amino acid sequence denoted
by one.
[Claim 2]The multiplex T cell epitope polypeptide acetate constituent according to
claim 1 which abbreviation 7—13(weight)% Contains acetic acid.
[Claim 3]Thc multiplex T cell epitope polypeptide acetate constituent according to
claim 1 which abbreviation 9-10(weight)% Contains acetic acid.
[Claim 4JSequence number: A constituent which abbreviation 4-20(weight)% Contains
acetic acid to the multiplex T cell epitope polypeptide l which has an amino acid
sequence denoted by one.
[Claim 5]Sequence number: A constituent which abbreviation 5-18(weight)% Contains
acetic acid to the multiplex T cell epitope polypeptide l which has an amino acid
sequence denoted by one.
[Claim 6]Sequence number: A constituent which abbreviation 7-15(weight)% Contains
acetic acid to the multiplex T cell epitope polypeptide 1 which has an amino acid
sequence denoted by one.
[Claim 7]Sequence number: A constituent which abbreviation 9-12(weight)% Contains
acetic acid to the multiplex T cell epitope polypeptide l which has an amino acid
sequence denoted by one.
[Claim 8]l.yophili7.ed products which contain a constituent of an any 1 item description
of Claims 1-7.

[Detailed Description of the Invention]
[0001]

[The technical field to which invention belongs] The present invention relates to the
acetate constituent which improved the solubility of prevention of hay fever, or
multiplex T cell epitope polypeptide useful as a treating agent. and stability.
[0002]

[Description of the Prior Art]Hay fever is an immediate—type—allergy disease which
makes cedar pollen allergen. Since it is not an illness which it dies of, it tends to be
made light of, but rhinitis and the conjunctivitis are main condition and it is a very
unpleasant condition for a patient. It is said at the scattering term of cedar pollen that
twenty percent or more takes ten percent or more of people for this hay fever in a city
part, and economic loss is also large.
[0003]Although an antihistaminic agent and not only a steroid but the antiallergic agent
has appeared in the therapy of hay fever, these are all symptomaticas. The
desensitization therapy which repeats and prescribes a cedar-pollen—allergen extract for
the patient is an effective cure which improves allergies clinically. However, since the
allergen extract contains the B cell epitope reacted to a patient's allergen specific lgE
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antibody, side reactions, such as anaphylaxis, sometimes pose a problem. Since
reactivity [ as opposed to cedar pollen in the T cell of the patient peripheral blood which
received the desensitization therapy at the long period of time ] is decreasing, it is
thought that the target cell of a desensitization therapy is a T cell. Recently, in the
animal model, it was shown clearly that allergen specific T cell epitope peptide derived
inactivation to a T cell, and hardly combined with a patient's allergen specific IgE
antibody.
[0004]Then, as what is replaced with the desensitization therapy using an old allergen
extract, The peptide immunotherapy using the mixture of allergen specific T cell
epitope peptide of the main allergen protein Cryj l of cedar pollen and Cryj 2 origin is
devised (WO 94/01560). Although this method can avoid side reactions, such as the
above anaphylaxis, and has the advantage of being easy to standardize artificially since
it is producible, When developing such a mixture as drugs, it is necessary to carry out
physical properties, a safety test, etc. about each T cell epitope, and there is a problem in
respect of product specifications etc.
[0005]In order to solve this problem, from the amino acid sequence of Cry j l and Cry j
2, The multiplex T cell epitope polypeptide which combined major and minor T cell
epitope peptide of shoes to be chosen based on the difference in an MHC class II
restricted molecule with straight chain shape via the peptide bond is devised (WO
97/32600), and the validity is examined.
[0006Jsince there is generally a problem in stability etc. by solution states when
developing protein drugs as injections —— a free7e drying method —— business —— the time
-- as dissolved type injections -- producing commercially -- having -- a case -- many .
However, during a retention period, protein may show an aggregation and may pose a
problem as quality of drugs. About the isoagglutination of such protein, the molecular
mobility at the time of adding various sugars is evaluated, and the trial which predicts
the stability is reported.
[0007]

[Problem to be solved by the invention]The present invention makes it problem to
provide the mu ltiplcx T cell epitope polypeptide (it may be hereafter called "epitope
polypeptide" or "polypeptide") which improved solubility and stability.
[0008]

[Means for solving problem]The inventors took out this inclusion body from the
Escherichia coli which holds multiplex T cell epitope polypeptide as an inclusion body,
solubilized it by chloride GUAJININ / urea, and extracted this polypeptide to the
supernatant liquid. Copper chelate chromatography, cation exchange chromatography,
and the chromatography of the order of reversed phase chromatography refined this
polypeptide for this crude extract to the high grade. And the acetic acid content which
improves the stability of this refining epitope polypeptide and solubility was determined.
[0009]5—15(weight)% The present invention (1) acetic acid Namely, the multiplex T cell
epitope polypeptide acetate constituent which has an amino acid sequence denoted by
sequence numberzl to contain, Acetic acid (2) The multiplex T cell epitope polypeptide
acetate constituent of about 7 - the l3(weight)% aforementioned (1) description to
contain, Acetic acid (3) The multiplex T cell epitope polypeptide acetate constituent of
about 9 - the 10(weight)% aforementioned (1) description to contain, Sequence
number : (4) To the multiplex T cell epitope polypeptide l which has an amino acid
sequence denoted by one, To the multiplex T cell epitope polypeptide l which has an
amino acid sequence denoted by about 4 - constituent [ to contain ] and 20(weight)%(5)
sequence-number: l in acetic acid, To the multiplex T cell epitope polypeptide l which
has an amino acid sequence denoted by about 5 - constituent [ to contain ] and
18(weight) %(6) sequence—number: l in acetic acid, To the multiplex T cell epitope
polypeptide l which has an amino acid sequence denoted by about 7 - constituent [ to
contain ] and 15(weight)%(7) sequence-number: l in acetic acid, Acetic acid is related
without the lyophilized products which contain the constituent of an any 1 item
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description of about 9 - the constituent to contain and 12(weight)%(8) aforementioned
(1) - (7)-
[00 10]

[Mode for carrying out. the invention]Hereaft.er, the present invention is described in
detail. The multiplex T cell epitope polypeptide of the present invention can be
synthesized with Chemosynthesis or gene modification technology. The Chemosynthesis
of peptide has been used with rapid vigor since the past several years. The peptide
synthesis machine which beginners can also operate spreads in connection with it, and
the ordering synthesis of peptide is also briskly performed in and outside.
Chemosynthesis also of the long-chain polypeptide which consists of 100 or more
amino acid residue is carried out. For example, it is a growth factor of heparin unity and
Chemosynthesis of the Midkine (midkine) which consists of 121 amino acid residue was
carried out recently (2: [ J. Peptide Sci. and ] T. et al[ Inui and ].: 28-39, 1996).
Therefore, Chemosynthesis also of the epitope polypeptide 01' the present invention can
be carried out similarly.
[0011]If gene modification technology is used, it is possible to synthesize polypeptide
in large quantities by including the gene which encodes epitope polypeptide in a
suitable vector, introducing into a cell, and making this gene reveal. Although an
Escherichia coli expression system, a yeast expression system, an insect cell expression
system, and an animal cell expression system are mentioned as an expression system of
an epitope polypeptide gene, since epitope polypeptide is simple polypeptide of a single
strand which does not need posttranslational modification, it is good to use the
independent manifestation system of Escherichia coli.
[0012]If the protein constructional system of Escherichia coli is used, it is possible to
obtain epitope polypeptide in large quantities and at low lost. Cedar—pollen—allergen Cry
j 1 () [ Sone and ] T. etal.: Biochem. Biophys. Res. Commun., 199 : 619-625, 1994, and
Cry j 2 (201: [ Biochem. Biophys. Res. Commun. and 1 N. et al[ Komiyama and ].:
1021-1028, 1994). The gene to encode is already cloned and its estimated amino acid
sequence is clear. Sequence number : Six T cell epitope regions (divided with the Arg
dimer) which constitute the epitope polypeptide shown according to the amino acid
sequence of one, The part occupied in the amino acid sequence of Cry j l and Cry j 2
can be easily checked from the fig} (Cryj 1) and Fig.2 (Cryj 2) of WO97/32600
published unexamined application./\nd the DNA sequence which encodes these six T
cell epitope peptide regions can be known from document of the aforementioned Sone
et al., Komiyama and others. Then, Chemosynthesis of the PCR primer to the DNA
sequence which encodes six T cell epitope peptide is carried out. It connects after
amplifying DNA which encodes an epitope polypeptide region by PCR by using as a
mold the gene which encodes Cryj 1 and Cry j 2 which were cloned, Operation of
furthermore amplifying by PCR is repeated, cloning of the middle and the last
arrangement is carried out to a pUC plasmid, and a base sequence is checked suitably.
Thus, the gene (sequence number: 2) which encodes the overall length of epitope
polypeptide (sequence number: 1) can be built.
[0013Jlf the foreign gene of eukaryote origin is made to high-reveal with Escherichia
coli, production protein will condense within a fungus body and will often form an
inertness inclusion body physiologically. This inclusion formation isolates the produced
protein from protease in a fungus body, suppresses decomposition by protease, and,
moreover, enables separation 01' the objective gene product from soluble contaminating
protein of many fungus body origin. Then, as for polypeptide, it. is desirable from the
surfaces of subsequent refining to make it generate as an inclusion body in the fungus
body of Escherichia coli.
[0014]Although document about the Escherichia coli expression system of a protein
gene is too many to mention, For example, It refers to [New Biochemistry Experiment
Lectures II, recombinant DNA technology, edited by Japanese Biochemical Society,
p126, the Tokyo Kagaku Dojin (1986); new chemical experiment lecture 1, protein VI,
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a synthesis and a manifestation, edited by Japanese Biochemical Society, p155, Tokyo
Kagaku Dojin (1992), etc.], The person skilled in the art can do building the Escherichia
coli expression system 01' polypeptide easily. The pET system (Novagen,
STRATAGENE) by which the independent manifestation system of Escherichia coli is
marketed, for example, transcriptional competence uses strong T7 phage RNA
polymerase, The pRSET system (Invitrogen) using same T7 phage RNA polymerase,
etc. can also be tried.

[0015]Although various derivatives of K-12 of HB101, C600, etc. generally used can be
used as host Escherichia coli which introduces an expression plasmid, the difference of
the expression amount by a strain is large. K802 which also has strong proliferation
potential, and many expression amounts in an working example Although the stock
(from ATCC to acquisition) was used as a host, To use other strains, culture conditions
(concentration etc. of the tryptophan added culture time) need to be optimized, but the
setting range of an experimental condition has such optimization for a person skilled in
the art.

[0016]If setting out of the manifestation culture condition of the transformant holding
an epitope polypeptide gene is a person skilled in the art, it can carry out document [for
example, volume protein experiment protocol 2 and on structural analysis, cell
technology separate volume, and Shujunsha (1997)] to reference.
[0017]Centrifugality of the fungus body which holds polypeptide as an inclusion body
is carried out, they are collected, it suspends to buffer solution, and a fungus body is
crushed by ultrasonication or homogenizer processing. Centrifugality of this crushing
liquid is carried out, and an insoluble fraction is obtained. And centrifugality of this
insoluble fraction is suspended and carried out to buffer solution, and an inclusion body
fraction (or insoluble inclusion body—like fraction) is obtained. In solubilization 01' this
inclusion body, A high-concentration protein modifier (6-8 6 M guanidine
hydrochloride and) It is common to use urea of M (Biochemistry, 26: 3129, 1987; J.
Biotechnol., 1: 307, l984;Bio/Technology, 3: 990, 1985). Centrifugality of this
solubilization thing is carried out, and polypeptide is extracted to supernatant liquid.
Epitope polypeptide can be refined to a high grade by presenting copper chelate
chromatography, ion exchange chromatography, and the chromatography of the order of
reversed phase chromatography with this polypeptide crude extract. Hereafter, a
purification process is described in detail.
[0018]After culture, centrifugality of the Escherichia coli is carried out and it harvests.
A fungus body is suspended to buffer solution (pH 5.0), for example, 50 mM trisacetic
acid buffer solution, it ultrasonicates or processes [ homogenizer ] and a fungus body is
crushed. Next, centrifugality (for example, for 10,000 x g and 20 minutes) is carried out,
and an insoluble fraction is obtained. Centrifugality (for example, for 10,000 x g and 30
minutes) is suspended and carried out to the buffer solution which contains a surfactant
for this insoluble fraction, for example, 50mM trisacetic acid buffer solution which
contains the triton X-100 2%, (pH 5.0), and an inclusion body fraction is obtained. The
extraction buffer solution which contains a protein modifier, for example, guanidine salt,
for this inclusion body fraction, For example, with the buffer solution (pH 4.0)
containing 6M guanidine hydrochloride or the buffer solution (pH 4.0) containing 0.5M
- 1M guanidine hydrochloride, and urea of 5.5M-5M, it stirs at a room temperature for
1.5 to 3 hours, and dissolves. Polypeptide will be extracted by supernatant liquid if
centrifugality (for example, for 10,000 x g and 20 minutes) of the solution is carried out.
[0019]If this crude extract is diluted with neutral or weak alkaline buffer solution (for
example, 50mM carbonic-acid-buffer—solution pH 9.8) 10 to 20 times and is neglected
at around 37 degrees C for 1 hour, epitope polypeptide will precipitate. On the other
hand, since most protein of the low molecular weight of Escherichia coli origin (20,000
or less molecular weight) is easily rolled back from a denaturation state and it
reproduces higher order structure, it is meltable and it is removed. The precipitation
containing epitope polypeptide is suspended to the buffer solution (pH 4.0) containing
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the buffer solution (pH 4.0) which contains 6 M guanidine hydrochloride again or 0.5 -
l M guanidine hydrochloride, and 5.5M - 5M urea, is stirred for 1.5 to 3 hours, and
dissolves. Centril'ugality (for example, for 10,000xg and 20 minutes) of the solution is
carried out, and polypeptide is extracted to supernatant liquid. Even if operation of this
dilution and precipitation is omitted and it presents the following chromatography with
the crude extract of the above-mentioned beginning directly, it is sufficient degree of
refining and epitope polypeptide is obtained.
[0020]Most proteinic separation refinement is based on chromatography today. Ion
exchange chromatography is generally used for the stage where separability is high and
protein purification is early, in many cases. In ion exchange chromatography, generally,
with a pH of seven or less protein is an anion exchanger, and an isoelectric point
separates by a cation exchanger by seven or more pH.
[002l]Since isoelectric points are pH 11 and strong base nature, the epitope polypeptide
of the present invention can consider cation exchange chromatography first as the lst
step of refining by chromatography. However, the epitope polypeptide under
chaotropic-agent (guanidine hydrochloride/urea) nonexistence stuck to the both sides of
Hi—trap Q (anion exchange resin) and Hi-trap SP (cation exchange resin) partially. Then,
it was judged that the ion exchange chromatography in the state where the chaotropic
agent does not exist could not be used for the first process of refining of epitope
polypeptide.
[0022J'l'he metal chelate chromatography based on the compatibility of metal ion and
amino acid can also apply the solvent which contains a protein modifier like guanidine
hydrochloride/urea so much. As for the combination to proteinic copper chelating resin,
the intervention of His, Cys, and a Trp residue is known (Trends in Biotechnology, 3:
1—7, 1985). Multiplex epitope polypeptide has chosen the epitope peptide which does
not contain a Cys residue in order to avoid formation of the dimer which poses a quality
control top problem as drugs, or a polymer. The interaction of a Trp residue and a
copper ion is weak as compared with His, and protein containing 1-2 Trp residues
cannot be combined with copper chelating resin. On the other hand, the interaction with
copper chelating resin of a His residue is strong, and protein containing one His residue
can be combined with copper chelating resin. Epitope polypeptide has 2-3 His residues.
On the other hand, since almost all Escherichia coli protein is averaged to
intramolecular and contains four or more His residues, it sticks to it more strongly
[ copper chelating resin ] than epitope polypeptide. Since it is such, if copper chelate
chromatography is used for the lst step of refining, protein of Escherichia coli origin
sticks to a copper chelate column more strongly than epitope polypeptide, and it is
expected that the most will be removed.
[0023]The above-mentioned crude extract is mixed with 8M urea / 0.2M sodium

chloride / 50mM sodium acetate buffer solution (pH 7.0) buffer solution, and 1:1
(capacity factor), for example, Copper chelate chromatography (Amersham Pharmacia
Biotech K.K.), for example, a copper chelate stream line, is presented after adjusting the
pH to 7.0. As resin which carries out the chelate of the copper, iminodiacetate agarose
and nitrilotriacetic acid agarose are mentioned, for example. iminodiacetate agarose can
be prepared by the method (J. Porath. et al.: Nature, 258: 598, 1975) of the document
description. The nitrilotriacetic acid agarose which combined copper can be easily
prepared from nickel-NTA agarose (Qiagen). As compared with iminodiacetate agarose,
there is little leakage of a copper ion and nitrilotriacetic acid agarose fits refining of
epitope polypeptide. It may try POROS MC (Applied Biosystem), KIRETINGU
sepharose FF (Amersham Pharmacia Biotech K.K.), chelate SERURO fine (Seikagaku),
etc.

[0024]A copper chelate stream line is washed after crude extract addition with 8M urea
/ 0.2 M sodium chloride / 50mM sodium acetate buffer solution (pH 7.0) 3 capacity of
column, for example, and the non-adsorbate is removed. When lowering the pH of
elution buffer solution and eluting by the protonation of His, polypeptide is eluted by
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pH higher than much Escherichia coli protein with many His residues. By eluting with
8M urea / 0.2M sodium chloride / 50mM sodium acetate buffer solution (pH 5.0),
polypeptide is refined to about 70% of purity.
[0025]Since ionic strength is low, the eluate fraction from copper chelate
chromatography, The cation exchange chromatography equilibrated after adjusting the
pH to 4 with acetic acid with balanced buffer solution (pH 4.0), for example, 8M urea /
0.1 M sodium chloride / 50mM trisacetic acid buffer solution, For example, an eluate
fraction is added in an SP-sepharose FF column (Amersham Pharmacia Biotech K.K.),
and epitope polypeptide is made to stick to resin. In addition to this as a
cation-exchange column, Mono S (Amersham Pharmacia Biotech K.K.), CM sepharose
FF (Amersham Pharmacia Biotech K.K.), etc. are mentioned.
[0026]After adding the eluate fraction from copper chelate chromatography in an
SP-sepharose FF column, The buffer solution of pH 10, for example, 8M urea / 0.1 M
sodium chloride / 50mM sodium carbonate bull'er solution, (pH 10.0) washes, Then, the
buffer solution of pH 4, for example, 8M urea / 0.2 M sodium chloride / 50mM
trisacetic acid buffer solution, (pH 4.0) washes a column. Since an isoelectric point is
ten or less most protein of Escherichia coli origin, the purity of epitope polypeptide (that
relative polypeptide) becomes 100 % substantially With this cation exchange
chromatography. Chemical nature means polypeptide extremely similar to epitope
polypeptide, and relative polypeptide means here physical and the polypeptide by which
the amino acid of epitope polypeptide was usually embellished or replaced partially. For
example, they are the polypeptide in which the Met residue oxidized, the polypeptide by
which the Met residue was replaced by the norleucine, the acetylated polypeptide, or the
deamidated polypeptide. Next, it elutes with elution buffer solution (pH 4.0), for
example, 8M urea / 0.4 M sodium chloride / 50mM trisacetic acid buffer solution. A280
of an eluate is monitored and a fraction with absorption is obtained.
[0027]Although ribosome protein with a small molecular weight is slightly mixed in
this eluate fraction in some numbers by strong base nature, it is easily removed by the
following reversed phase chromatography. In reversed phase chromatography, the
relative polypeptide of epitope peptide and most lipopolysaccharidc are removed.
[0028]As an opposite phase column, the column C18 (Shiseido) filled up with common
octadecyl—ized silica gel for liquid chromatography, for example, a capsule pack, can be
used. The column etc. which were filled up with resin with large pore size of a polymer
carrier, for example, POROS 50R2, (Applied Biosystems), and SOURCE 15 RPC
(Amersham Pharmacia Biotech K.K.) are mentioned. When 50RPOROS2 column (25 x
200 111111) is used, after equilibrating a column with 1 % acetic acid, the eluate fraction of
cation exchange chromatography is added. It elutes after washing using an eluate, for
example, 22% acetonitrile/ 1% acetic acid, with 12% acetonitrile/ 1% acetic acid. An
eluate can be freeze-dried and the refining polypeptide which has the purity more than
96 to 99% (weight) as purity of polypeptide can be obtained. The freeze—drying article
of this polypeptide exists with chromatography as an acetate constituent in which acetic
acid is contained eight to 13% by weight. Even if it forms multiplex T cell epitope
polypeptide and a salt, it is not necessary to form the acetic acid currently contained into
this acetate constituent.

[0029]as an acetic acid content of the multiplex T cell epitope polypeptide acetate
constituent of the present invention, about five to 15 (weight) % is preferable -- inside --
about 7—13(weight)% —— about nine to 10 (weight) % is especially preferable.
[0030]The acetic acid content in the multiplex T cell epitope polypeptide acetate
constituent of the present invention can be adjusted in accordance with a publicly
known method. For example, the acetic acid content in this acetate constituent can be
increased by contacting the freeze—drying article of the acetate constituent of the epitope
polypeptide obtained above, for example to acetic acid vapor. By exposing the
freeze-drying article of the acetate constituent of the epitope polypeptide obtained above
under a humidification condition, Or after dissolving the freeze-drying article of an
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epitope polypeptide acetate constituent in a suitable solvent (for example, water), the
acetic acid content in this acetate constituent can be decreased by giving a solution to
freeze—drying. As content of acetic acid in the constituent which contains the multiplex
T cell epitope polypeptide and acetic acid of the present invention, to the multiplex T
cell epitope polypeptide l of the present invention -- acetic acid -- about 4-20(weight)%
and inside -- about 5-l8(weight)% -- especially -- about 7-15(weight)% -- about nine to
12 (weight) % is especially preferable. Sugars may be added to the multiplex T cell
epitope polypeptide acetate constituent of the present invention as a stabilizing agent.
[0031]the multiplex T cell epitope polypeptide acetate which exists in the multiplex T
cell epitope polypeptide acetate constituent of the present invention -- the very thing --
salt exchange can be performed by using a publicly known reaction. The salt permitted
physiologically is mentioned as this salt. as such a salt -- inorganic acid (for example,
chloride, phosphoric acid, and hydrobromic acid --) A salt with sulfuric acid or a salt
with organic acid (for example, formic acid, propionic acid, fumaric acid, maleic acid,
succinic acid, tartaric acid, citrate, malic acid, oxalic acid, benzoic acid,

methanesulfonic acid, benzenesulfonic acid) is used. A salt with chloride is especially
preferable.
[0032]As pharmaceutical preparation of the acetate constituent of the epitope
polypeptide of the present invention, what is lyophilized products is preferable. These
lyophilized products can be considered as the pharmaceutical preparation excellent in
stability by adding sugars.
[0033]as ** "sugars" —— monosaccharide (for example, glucose and an erythrose ——)
xylulose, a ribulose, a sedoheptulose, a ribose, mannose, and those sugar-alcohol
(sorbitol --) ribitol, mannitol, etc. -- etc. -- mannitol is especially preferable. Or
disaccharide. (For example, maltose, cellobiose, a gentiobiose, a melibiose, milk sugar,
turanose, a solo hose, trehalose, isotrehalose, sucrose (purified sucrose), isosaccharose
of purified sucrose, milk sugar, and maltose, etc. are preferable, and purified sucrose‘s
are especially the most preferable) is mentioned. Although ** "sugars" may be used
independently, it may use also as 2 or more type of mixtures. Especially, it is preferable
to use purified sucrose.
[0034]These lyophilized products are shown specifically below. A request performs pH
adjustment in the aquosity liquid which melted the acetate constituent of the epitope
polypeptide of the present invention, and the both sides of sugars in water or a suitable
aqueous solvent (for example, mixture of water and alcohol), and it is considered as
sterile preparation by filtering with a 0.22-micrometer filter further, for example. Then,
the pharmaceutical preparation made into the solid state is preferable by freeze—drying.
In order to inhibit impurity generation of the oxidant in lyophilized products, etc.,
nitrogen gas etc. may be enclosed into a container.
[0035]the case where aquosity liquid is prepared -- the very thing -- what is necessary is
just to dissolve the acetate constituent of the epitope polypeptide of the present
invention, and the both sides of sugars in water or an aqueous solvent (for example,
mixture of water and alcohol) in accordance with a publicly known method The point
may be [ order to dissolve J sufficient as whichever. An isotonizing agent may be
blended with the acetate constituent of the epitope polypeptide of the above—mentioned
present invention, and the aquosity liquid of sugars in order to adjust osmotic pressure.
As this isotonizing agent, a thing publicly known as isotonizing agents, such as salts,
such as sugar—alcohol, such as monosaccharides, such as glucose, and mannitol, and salt,
is mentioned, for example. In order to perform pH adjustment, organic acid, such as
inorganic acid, such as chloride, and acetic acid, etc. are used. The lyophilized products
of the acetate constituent of the epitope polypeptide of the present invention, usually,
this after dissolving the acetate constituent of the epitope polypeptide of the present
invention, and the both sides of sugars in water or an aqueous solvent, considering it as
aquosity liquid and a request performing pH adjustment -- the very thing -- it can obtain
by freeze-drying by a publicly known method. At this time, the concentration of the
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epitope polypeptide (acetate) of the present invention in aquosity liquid is usually 0.01
mg/mL - 10 mg/mL, and the concentration of sugars is usually 0.05 mg/mL - 100
mg/mL.
[0036]Thus, the lyophilized products of the present invention obtained can inhibit
deterioration of the epitope polypeptide (acetate) of the present invention in a long
period of time, and can keep it stable. The lyophilized products of the acetate
constituent of the epitope polypeptide of the present invention can be used as the
medicinal composition usually mixed with the carrier or excipient which may be
permitted independently or pharmacologically, and can be used for taking orally or a
parenteral target.
[0037]The lyophilized products of the acetate constituent of the epitope polypeptide of
the present invention, tableting this and filling up a tablet at a capsule -- a capsule --
moreover -- it can enclose with a microcapsule and can be considered as a sustained
release drug —— business —— the time —— water for injection or infusion solutions (an
example, a physiological saline, grape sugar, etc.) -- dissolving -- It can also use as
injections, such as injection for intravenous infusion, a subcutaneous injection agent, an
intramuscular injection agent, an intravenous drip infusion agent, and non-needle
injections, or a nasal drop, and ophthalmic solutions. In this case, the concentration of
the epitope polypeptide (acetate) of the present invention in a solution is about 0.01
mg/mL - 10 mg/mL. The concentration of sugars is about 0.05 mg/mL - 100 mg/mL.
[0038Jthe business for injections -- the time -- dissolution pharmaceutical preparation --
carrying out —— a case —— the very thing —— it is publicly known, for example, it is
preferable to prepare the above-mentioned aquosity liquid with the sterile methods of
preparation, such as filtration sterilization. Before preparing lyophilized products,
depyrogenation processing can be carried out previously and the mixture of sugars or
sugars, and other additives can also be used.
[0039]the lyophilized products of the acetate constituent of the epitope polypeptide of
the present invention -- the business for injection -- the time -- dissolution
pharmaceutical preparation —— it is —— a thing —— it is preferable .
[0040]The acetate constituent of the epitope polypeptide of the present invention,
Toxicity is low, for example, as injections, such as freeze-drying injections and liquid
for injection, The purpose of hyposensitization can be attained in hypodermic and a vein
in leather by prescribing for the patient every week the quantity chosen as intramuscular,
intraperitoneal, etc. in abbreviation 1ng-100mg per adult for about one to 12 months one
to about twice.

[0041]The acetate constituent of the epitope polypeptide 01' the present invention, For
example, the purpose of the hyposensitization can be advantageously attained by being
manufactured also as transderma, such as troches, a sublingual tablet, cataplasms, cream
pharmaceuticals, and lotions, and ********, and choosing the dose, administration
frequency, etc. suitably. The acetate constituent of the epitope polypeptide of the
present invention can be advantageously used also as the preventive of the preventive of
hay fever, and not only a treating agent but cypress pollinosis, and a treating agent.
[0042JAlthough the acetate constituent of the epitope polypeptide of the present
invention shows the effective operation as the preventive of the cedar pollen outstanding
as single **, a treating agent and the preventive of cypress pollinosis, and a treating
agent, it can also be used together with the medicinal components (it is hereafter written
as a combined drug) 01' further others (W agent concomitant use).
[0043]As such a combined drug, for example A chemical mediator isolation depressant.
for example, disodium cromoglycate (Intal) and tranilast (Rizaben) -- Amlexanox
(Solfa), pemirolast potassium (Alegysal), etc., a chemical mediator receptor antagonist
(for example, (1) d—chlorpheniramine maleate (Polaramin) ——) Clemastine fumarate
(Tavegyl), ketotifen fumarate (ZAJIDEN), azelastine hydrochloride (Azeptin),
oxatomide (Celtect), and mequitazine (Zesulan --) Nipolazin, emedastine difumarate
(Darren, Remicut), cetirizine hydrochloride (Zyrtec), Levocabastine hydrochloride
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(Livostin), fexofenadine (Allegra), Thromboxane-A2 antagonists, such as antihistaminic
agents, such as olopatadine hydrochloride (Allelock), and (2) Lamaism TOBAN
(Baynas), (3) Leukotriene antagonists, such as pranlukast hydrate (Onon) etc., Th2
cytokine-suppression medicine (for example, suplatast tosilate ([PD) etc.) and steroid
medicine (for example, (1) beclometasone dipropionate (Beconase, Aldecin, Rhinocort)
and flunisolide (Synaclyn) --) Oral steroid medicine, such as topical steroid medicine,
such as fluticasone propionate (Flunase), and (2) celestamines (chlorpheniramine
maleate combination drug) etc., an autonomic drug (for example, (1) naphazolinc nitrate
(Privina) and nitric acid tetrahydrozoline (Narbel) --) alpha stimulants, such as
oxymetazoline hydrochloride (N asivin) and tramazoline hydrochloride (talk), (2)
Biologicals (for example, neurotropine, asthremedin, MS antigen, etc.), such as
anticholinergic drugs, such as ipratropium bromide (Atrovent) and bromination full
TOPIUMU (Flubron), etc. are mentioned.
[0044]Concomitant use with the acetate constituent of the epitope polypeptide of the
present invention and a combined drug is faced, The time for administration of the
acetate constituent of the epitope polypeptide of the present invention and a combined
drug may not be limited, but may prescribe simultaneously the acetate constituent and
combined drug of epitope polypeptide of the present invention for the patient to the
candidate for administration, and may set and prescribe a time lag for the patient. The
dose of a combined drug should just apply to the dose used on clinical, and can be
suitably chosen with the route of administration for administration, a disease,
combination, etc.

[0045]The dosage form in particular of the acetate constituent of the epitope
polypeptide of the present invention and a combined drug is not limited, but the acetate
constituent and combined drug of epitope polypeptide of the present invention should
just be together put at the time of administration. Administration of the single
pharmaceutical preparation produced as such a dosage form by
pharmaceutical-preparation-izing simultaneously the acetate constituent and combined
drug of epitope polypeptide of (1) present invention, for example, (2) The simultaneous
administration by the same route of administration of 2 type of pharmaceutical
preparation produced by pharmaceutical-preparation-izing independently the acetate
constituent and combined drug of epitope polypeptide of the present invention, (3) The
administration which sets the time lag in the same route of administration of 2 type of
pharmaceutical preparation produced by pharmaceutical-preparation-izing
independently the acetate constituent and combined drug of epitope polypeptide of the
present invention, (4) The simultaneous administration by the route of administration
from which 2 type of pharmaceutical preparation produced by
pharmaceutical-preparation-izing independently the acetate constituent and combined
drug of epitope polypeptide of the present invention differ, (5) The administration
which sets the time lag in the route of administration from which 2 type of
pharmaceutical preparation produced by pharmaceu tical-preparation-izing
independently the acetate constituent and combined drug of epitope polypeptide of the
present invention differ. (For example, administration in an order of the acetate
constituent —> combined drug of the epitope polypeptide of the present invention or
administration by a reverse order) etc. -- it is mentioned. Hereafter, these dosage forms
are summarized and it is written as the concomitant use agent of the present invention.
[0046]the concomitant use agent of the present invention has low toxicity —— for example,
the acetate constituent or (and) the above-mentioned combined drug of epitope
polypeptide of the present invention -- the very thing -- in accordance with a publicly
known method, Mix with the carrier permitted pharmacologically and A medicinal
composition, for example, freeze—drying injections, Liquid for injection, troches, a
sublingual tablet, ophthalmic solutions, the spray in a nasal cavity, cataplasms, as cream
pharmaceuticals, lotions, a tablet (a sugar-coated tablet and a film coated tablet are
included), powder medicine, a granule, a capsule (a soft capsule is included), liquids
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and solutions, suppositories, a sustained release drug, etc. -- taking orally ---like -- or --
being parenteral (an example, a part, rectum, intravenous administration, etc.) -- a
medicine can be safely prescribed for the patient.
[0047]
[Working examplelAlthough the present invention is described below by the reference
example, the working example, the example of an examination, the example of
pharmaceutical preparation, and the example of an experiment, technical scope of the
present invention is not limited to these.
Construction sequence number of DNA which encodes the [reference-example l]
polypeptide: The polypeptide which has an amino acid sequence of one consists of 105
amino acid residue with which six T cell epitope peptide was connected via the Arg
dimer. Then, each DNA fragment corresponding to the epitope of Cry j 1 and Cry j 2 is
connected after amplification by PCR, The process of furthermore amplifying by PCR

was repeated and V— KV—ID—WK— LK— V2 (polypeptide cDNA) which encodes the overall
_ 1) PCR conditions were ten to 25 cycles

about 72 degree- C 90 seconds for 55 degree- C 30 seconds for 96 degree-C 15 seconds
using Taq DNA polymerase.
[0048](1) Amplification of c DNA fragment K, and the epitope of cloning pCC12—2
(199: [Biochem. Biophys. Res. Commun. and ] T. et al[ Sone and ].: 619-625, 1994) to
15 amino acid residue. It is KSMK43$ (sequence number: 3) about the cDNA fragment
K to encode. KSMK43A (sequence number: 4) 1t amplified by PCR made into a primer,
and the Sall recognition site was simultaneously given to 5‘ end at the SmaI recognition
site and the 3' end. this -- a DNA fragment -- pUC19 -- cloning was turned up and the
base sequence was checked (pUC19K#3).
[0049](2) Amplification of the cDNA fragment VF, They are PCVFZZS (sequence
number: 5) and PCVF22A (sequence number: 6) about the cDNA fragment P which
encodes the epitope of cloning pCCI2-2 to 15 amino acid residue of two connected
cDNA fragment K—VF. It amplifies by PCR made into a primer, The Sall recognition
site was simultaneously given to 5‘ end at the Smal recognition site and the 3' end. this
-- After digesting a DNA fragment by SmaI, it was made to combine with the cDNA
fragment K digested by Sall. It joined together. It is PCVF22A (sequence number: 6)
about KSMK43S (sequence number: 3) in a DNA fragment. 1t amplified by PCR made
into a primer. The PCR product was covered over polyacrylamide gel electrophoresis,
and DNA fragment K-P of 120 bp was separated and refined. After digesting the K-P
fragment by Sall and SmaI, polyacrylamide gel electrophoresis was performed, after
refining the DNA fragment, it cloned on the Sall—Smal arm of pUC19, and
pUC19KP#6-1 was obtained. They are VFIK22S2 (sequence number: 7) and PCVF22A
(sequence number: 6) about the cDNA fragment VF which enciphers the epitope of
pUC19KP#6-1 to 13 amino acid residue. It amplifies by PCR made into a primer, The
Sall recognition site was simultaneously given to 5' end at Pstl and the 3' end. The PCR
product was covered over polyacrylamide gel electrophoresis, and the fragment of 59 bp
was separated and refined. this -- After carrying out PstI digestion of the DNA fragment,
it mixes with pUC19K#3 which carried out Sall digestion, and it was made to join
together after smoothing with a Klenow fragment. KSMK43S (sequence number: 3) and
PCVF22A (sequence number: 6) The DNA fragment (111 bp) of K—VF was amplified
by PCR made into a primer. The PCR product was covered over polyacrylamide gel
electrophoresis, and the DNA fragment was separated and refined. this —— Cloning of the
DNA fragment was carried out to pUC19, and it was considered as pUC19 K-VF.
[0050](3) Amplification of the cDNA fragment G, and the cloning pCC. II 1 ()
Komiyama,N., Sone, T., Shimizu, K., Morikubo, K., and Kino, K.(1994) Biochem.
Biophys. Res. Commun. 201, 1021—1028 to 20. They are GIDI37S (sequence number:
8) and GIDI37A (sequence number: 9) about the cDNA fragment G which enciphers the
epitope of amino acid residue. It amplified by PCR made into a primer, and the Sall
recognition site was simultaneously given to 5' end at the Smal recognition site and the
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3' end. this -- After digesting the DNA fragment by SmaI and Sall, cloning was carried
out to pUC19, and it was referred to as pUC19G, and the insertion base sequence of
pUCl9G#l was read. It is l to the knot of a SmaI end. Although there was deletion (set
to ACCGGG) of a base pair, it checked that there was no variation in other portions.
[0051](4) Amplification of the cDNA fragment WK, Connected . WKNNl7S (sequence
number: 10) and WKNN(not phosphorylated) 17A (sequence number: 11) which
phosphorylated the cDNA fragment WK which enciphers the epitope of cloning pCC H
l to 20 amino acid residue of two cDNA fragment ID-WK It amplified by PCR made
into a primer, and the Sall recognition site was simultaneously given to 3' end. The PCR
product was covered over polyacrylamide gel electrophoresis, and the DNA fragment of
7lbp was separated and refined. this —— A DNA fragment is mixed with pUCl 9G#l
which carried out Sall digestion, and it was made to join together after smoothing with a
Klenow fragment. IDIF37S (sequence number: 12) and WKNNl7A (sequence number:
11) The DNA fragment (141 bp) of ID—WK was amplified by PCR made into a primer.
The PCR product was covered over polyacrylamide gel electrophoresis, and separated
and refined the DNA fragment. this -- Cloning of the DNA fragment was carried out to
pUCl9, it was considered as pUCl9 ID-WK, and that base sequence (pUCl9ID-WK#1
and #8) was checked.
[0052](5) It is the cDNA fragment V2 which enciphers amplification of the cDNA
fragment V2, and the epitope of cloning pCCIIl to 15 amino acid residue VDGIl4S2
(sequence number: 13) and VDGIl4A2 (sequence number: 14) By PCR made into a
primer. It amplified and the termination codon and the Hind HI recognition site were
simultaneously given to 5' end at Pstl and the 3' end. this -- Cloning of the DNA
fragment was carried out to pUC19, it was referred to as pUC19Vph, and the insertion
base sequence of pUCl9Vph#l was read. VDGIl4A2 (sequence number: 14) Although
the place which should serve as the complementary arrangement GCTGGAAGTAA had
become a primer with GCTTAAGTAA, there was no variation in other portions.
[0053](6) cDNA fragment LK which enciphers the epitope of 15 amino acid residue
from cDNA of Cry j l by which cloning cloning of amplification [ of cDNA fragment
LK ] and cDNA fragment LK-V2 was carried out (pCCI-2-2). LKMP17S (sequence
number: 15) and LKMP17A (sequence number: 16) It amplified by PCR made into a
primer, and the Sall recognition site was simultaneously given to 5' end at Kpnl and the
3' end. The PCR product was covered over polyacrylamide gel electrophoresis, and the
fragment of 65 bp was separated and refined. this -- After carrying out Sall digestion of
the DNA fragment, pUC19Vph#1 which carried out Pstl digestion is mixed, and it was
made to join together after smoothing with a Klenow fragment. LKMPl7S (sequence
number: 15) and VDGIl4A2 (sequence number: 14) The DNA fragment (119 bp) of
LK-V2 was amplified by PCR made into a primer. The PCR product was covered over
polyacrylamide gel electrophoresis, and the DNA fragment was separated and refined.
this —— carrying out cloning of the DNA fragment to pUCl9, and being referred to as
pUCl9 LK-V2 -- the base sequence of pUCl9 LK-V 2#8 -- the right -- things were
checked.

[0054J(7) An insertion base sequence is cut out by EcoRV/Hind 111 digestion from
cloning pUCl 9 ID—WK of cDNA fragment K—VF—ID—WK, It is made to combine with
the Sall-Hind III arm of pUCl9 K-VF#2, and is 3. It checked that the base sequence of
a junction was right about a clone (pUC19K-VF-[D-WK#1, #2, and #4).
[0055](8) The six connected cDNA fragments . The insertion base sequence started by
KpnI/Hind III digestion from pUCl9 LK-V 2#8 is combined with the Sall-Hind HI arm
of cloning pUCl9K-VF-ID-WK#1 of K-VF—ID-WK-LK-V2, and #4, 3 It checked that
the base sequence of a junction was right about a clone. Thus, plasmid pUCl9F7#2
obtained, #3, and #4 are polypeptides. cDNA is cloned (13*)
[0056]Thus, built sequence number: Polypeptide which has an amino acid sequence
denoted by one The manifestation of the recombinant of cDNA is possible at the
host-vector system of various Escherichia coli. Since especially the expression system

AMNEAL EX. 1002



AMNEAL EX. 1002

[JR2003—095975,A]
13/24

in Escherichia coli has abundantly the track record used for various drugs manufactures,
it is appropriate that Escherichia coli also performs production of polypeptide.
[0057][Re1erence example 2] The construction inventors ol'pQTF7deltacr, As shown in
the following reference examples, the Escherichia coli expression system
(Bio/Technology, 8: 1036-1040, and 1990) of **** and others who uses a trp promotor
is changed, It succeeded in carrying out a remarkable synthesis and storing up epitope
polypeptide as an insoluble fraction (inclusion body) into the fungus body of
Escherichia coli. This expression system can lessen the amount of a manifestation
inducer or the antibiotic used.

(1) trp operon promotor Above-mentioned document for the promotor trp and Shine
Dalgarno sequence of Escherichia coli to reference, The oligonucleotides TRPS
(sequence number: 17), TRPA (sequence number: 18), and SDSDS (sequence number:
19) and SDSDA (sequence number: 20) were synthesized. TRPA (sequence number:
18) and SDSDS (sequence number: 19) are 5'—ends. It phosphorylated by the
polynucleotide kinase of the T4 phage. It is complementary in 11 bases of the 3‘-end of
TRPS (sequence number: 17) and TRPA (sequence number: 18). It is 50 of the first half
by heating, cooling slowly and carrying out an association and performing repair
synthesis by a Klenow fragment. Double strand DNA of the base pair was obtained.
SDSDS (sequence number: 19) and SDSDA (sequence number: 20) 10 of a 3'—end It is
complementary also in a base. The association was heated, cooled slowly and carried
out and double strand DNA of 47 base pairs of the second half was obtained by the
repair synthesis by a Klenow fragment. These It is [ SDSDA which phosphorylated
DNA fragment TRP-SDSD which carried out the ligation reaction, and which was
connected with the DNA ligase, ] a DNA fragment T4 Phage (sequence number: Make
20) and TRPS (it does not phosphorylate) (sequence number: 17) into a primer, and it is
12. It amplified by PCR of the cycle. pUCl9F8#10 (plasmid by which DNA which
encodes the 5th epitope of pUC19F7 was replaced by DNA which encodes another
epitope) to a mold, 15 which made the primer KVTV43S (sequence number: 21) and
VDGI(it does not phosphorylate)14A2 which were phosphorylated (sequence number:
14) The cDNA fragment F8 was amplified by PCR of the cycle, and it separated/refined
by polyacrylamide gel electrophoresis. F8 is mixed with DNA fragment TRP-SDSD,
and it is a Klenow fragment. T4 phage The DNA ligase was made to act and it was
made to join together. It is TRPS (sequence number: 17) about united fragment
TRP-SDSD-F8. VDGIl4A2 (sequence number: 14) was amplified by PCR of 12 cycles
made into the primer, and it separated/refined by polyacrylamide gel electrophoresis.
DNA fragment TRP—SDSD—F8 was digested by Hind III, and the fragment of about 500
bp was separated / refined by agarose gel electrophoresis. It digested by Hind III. It is
EcoRI about DNA fragment TRP-SDSD-F8. After digesting, it is made to combine with
the EcoRI-Hind III arm of pUC119, and is Escherichia coli TBl. The stock was
transformed. 13 which formed the white colony on the X—gal plate Minute amount
preparation of the plasmid was performed about the clone, and two clones
(pUC119TF8#6 and #7) by which the fragment of abbreviation 500 bp is cut out by
double digestion of EcoRI and Hin 111 were chosen. When the insertion base sequence
of these plasmids was read by the dideoxy method, the recognition site order of Hinc
II/HpaI carried out in pUC119TF8#6, and the recognition site of DraI and after that
were carrying out 20bp deletion in 32 bp and pUC119TF8#7. the cDNA portion of the
insertion base sequence ol'pUC119TF8#6 —— 5' —— although near 70 bp was read, there
was no variation which changes an amino acid sequence in the range. 5‘ of KVTV43S
(sequence number: 21) -- near 18 bp was synthesized as an equal mixture of a
degenerate codon -- a sake -- four -- all had changed the 3rd character of the codon to T
(Iiig:,_3__and sequence number: 23). A deletion position of pUC119TF8#6 and #7 has
deviated.

To between. A recognition site of ClaI exists.
Then, it decided to rearrange these clones and to produce the recombinant target body.
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pUCl l9TF8#6 was digested by ClaI and Hind III, and the DNA fragment of
abbreviation 400 bp was separated by agarose gel electrophoresis. After digesting
pUCl l9TF8#7 by alkaline phosphatase ol' ClaI, Hind III, and a cow small intestine, it
applied to agarose gel electrophoresis, and the vector side fragment (abbreviation 3 kbp)
was separated. These DNA fragments T4 phage After making it join together with a
DNA ligase, it introduced into Escherichia coli GI698, and recombinant was chosen on
the plate which added tryptophan of lOmicrog/mL, and the ampicillin of lOOmicrog/mL.
6 Minute amount preparation of plasmid DNA was performed about the clone
(pUCl l9TF8#6.51-#6.56), and it checked that recombination of DNA intended by the
restriction pattern of double digestion of Hae Ill and EcoRI had occurred.
[0058](2) The DNA fragment of abbreviation 120 bp containing the promotor of
construction pUCl l9TF8#6.54 of intermediate-field plasmid pQTF7 to tip and cDNA
of N-end of polypeptide was cut down by EcoRI and Eco47I digestion. From pUCl9F7
Abbreviation 290 bp containing cDNA by the side of C—end of polypeptide The DNA
fragment was cut down by Hind III and Eco47I digestion. On the EcoRI-Hind III arm of
pQEl 1, these fragments were combined and it introduced into Escherichia coli (GI698
stock). 24 of ampicillin tolerance A little plasmid DNAs are prepared from a clone
(pQETF7#l—24), It is the existence of an insertion sequence SDSDS (sequence number:
19) and VDGIl4A2 (sequence number: 14) It investigated by PCR and Hind III/EcoRI
digestion which were made into the primer, and checked that there was an insertion base
sequence of the length expected from pQE'l'F7#l2. After performing EcoRI of
pQETF7#4, pQETE7#7, and pQETF7#l 2, and XhoI digestion, it is a vector side at
agarose gel electrophoresis. The DNA fragment was separated / refined. It is a Klenow
fragment and T4 to the EcoRI-XhoI fragment of pQETF7#l2. Phage Make a DNA
ligase act and a ring closure is carried out, It introduced into Escherichia coli G1698 and
the recombinant body was chosen on LB agar-medium plate which added tryptophan of
lOmicrog/mL, and the ampicillin of lOOmicrog/mL. It checked that prearranged deletion
had occurred by restriction enzyme digestion (double digestion of DraI and HindIII) and
polyacrylamide gel electrophoresis of plasmid DNA pQTF7 prepared from the
recombinant body. pQTF7 Terminator arrangement to of lambda phage has connected
downstream from cDNA of polypeptide. the -- further -- downstream --
chloramphenicol acetyltransferase (cat) and ribosome Conclusion signal sequence of
RNA transcription T1 has connected. Since the portion of this cat and T1 was
unnecessary, expression plasmid pQTF7deltacr which removed them was produced.
[0059](3) Construction pQTF7 of pQTF7deltacr. They are WKNNI7S (sequence
number: 10) and TOXBA (sequence number: 22) to a mold. Terminator to of the second
half of cDNA of polypeptide and lambda phage is included in a primer. DNA fragment
WK-TO is amplified by PCR of 20 cycles, The fragment of abbreviation 300 bp was
separated by agarose gel electrophoresis. After digesting DNA fragment WK-TO by
XbaI and Hind III, it refined by QIAEX II and was made to join together with the
XbaI-Hind III arm and T4 DNA ligase of pUCl9. It is plasmid DNA generated by the
ligation reaction Escherichia coli MC1061 It introduced into the stock. 4 of ampicillin
tolerance The clone (p UCl9to#l-4) was cultivated and minute amount preparation of
plasmid DNA was performed. The band of abbreviation 150 bp was checked by the
polyacrylamide gel electrophoresis after restriction enzyme digestion (double digestion
of EcoRI and Hind III). The base sequence of pUCl9t0#l was checked by the dideoxy
method. Since the XbaI—Hind III fragment of abbreviation 100 bp ol'pUCl9lo#l and the
XbaI-Hind III fragment of abbreviation 2.5 kb of pQTF7.l2#l are combined with T4
DNA ligase, it is Escherichia coli K802. It introduced into the stock. The structure of

(double digestion of XbaI and Hind III). The band of DNA of 121 bp was observed by
agarose gel electrophoresis.
[0060]Separate an inclusion body fraction from the Escherichia coli which holds the
refining epitope polypeptide (sequence number: 1) of the [working-example lJ epitope
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polypeptide as an inclusion body, and after extraction with a denaturing agent as
follows, 1) In the order of copper chelate column chromatography, 2 cation-exchange
column chromatography, and 3 reverse phase column chromatographies,
chromatography operation was carried out and it refined. Fur mentor culture of the
Escherichia coli stock K 802 transformed by expression plasmid pQTF7**cr (Eigfi)
was carried out. Fungus body 45 g (wet fungus body weight) after culture was
suspended with 50mM trisacetic acid buffer solution (pH 5.0) of 400 mL, and it crushed
with the homogenizer. Centrifugality (for 10,000x g and 20 minutes) of this crushing
liquid was carried out, and the insoluble fraction was obtained. Centrifugality (for
10,000 xg and 30 minutes) of the insoluble fraction was suspended and carried out with
50mM trisacetic acid buffer solution (pH 5.0) containing the 2% triton X—l 00 of 400
mL, and inclusion body fraction 78 g was obtained. After adding 1 M guanidine
hydrochloride of 400 mL, 5 M urea, and 0.02% acetic acid to this inclusion body
fraction and carrying out the churning dissolution at a room temperature for 1 hour,
centrifugality (for 10,000 x g and 20 minutes) was carried out, and supernatant liquid
was obtained. After mixing this supernatant liquid with 8M urea / 0.2M sodium chloride
/ 50mM sodium acetate buffer solution (pH 7.0) by 1:1 and adjusting the pH to 7.0, it
added in the copper chelate stream line column (50 x150 mm). After washing the
column with the buffer 3 capacity of column same as the above and removing
non-adsorbate, it eluted with 8M urea / 0.2M sodium chloride / 50mM sodium acetate

buffer solution (pH 5.0), and eluate 980 mL was obtained. it added in the SP-sepharose
FF column (50 x 100 mm) which adjusted this eluate to pH 4.0 with acetic acid, and
was equilibrated with 8M urea / 0.1M sodium chloride / 50mM trisacetic acid buffer
solution (pH 4.0). With 8M urea / 0.1M sodium chloride / 50mM sodium carbonate
buffer solution (pH 10.0), and 8M urea / 0.2 M sodium chloride / 50mM trisacetic acid
buffer solution (pH 4.0), after washing a column, It eluted with 8M urea / 0.4 M sodium
chloride / 50mM trisacetic acid buffer solution (p114.0). A230 of an eluate is measured
and there is absorption -- fraction 720 mL obtained. Load of the eluate fraction was
carried out to 50RPOROS2 column (25 x 200 mm) equilibrated with acetic acid 1
more%. It eluted with 22% acetonitrile/ 1% acetic acid after washing with 12%
acetonitrile / 1% acetic acid. The eluate was freeze-dried and polypeptide 208 mg (dry
weight) was obtained. The purity of this refining polypeptide was 99% as polypeptide.
purity —— opposite phase HPI.C[—— detector: —— it authorized by ultraviolet absorptiometer
(measured wavelength: 215 nm) and column:CAPCELLPAK C18, SG 300A 5
micrometer, and 4.6 mm i.d.x 15 cm(Shiseido)]. 12.5% by weight of acetic acid was
contained in this polypeptide. The variations in lot—to—lot acetic acid content are about 8
to 13% by weight of within the limits, and idea **.
[0061]
[Table 1]
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[0062]The following processings are performed to the refining epitope polypeptide
obtained in preparation working examples 1 of the epitope polypeptide from which the
stability comparison 1. acetic acid content of the epitope polypeptide from which the
[example 1 of examination] acetic acid content differs differs, Six kinds (samples l-6)
of epitope polypeptides from which an acetic acid content differs were prepared. Since
it was thought that the last moisture contents differ, respectively, each prepared sample
was saved after controlling the humidity of a sample on the humidity conditions of 25
degree-C50%(relative humidity) RH for 6 hours.
— Sample lzepitope polypeptide and the sample 2 untaken a measure : — which adda’l
water 25mL to about 250 mg of epitope polypeptide, was melted, and was freeze-dried
Water 25mL was added to about 250 mg of sample 3zepitope polypeptide, and it melted,
and freeze-dried. Water 25 mL was added to the freeze-drying article furthermore
obtained, and it melted, and freeze—dried. This operation was performed further once
again and freeze-drying operation was performed 3 times in total.
- Sample 4 : about 250 mg of epitope polypeptide was saved for five days in the
desiccator of 25 degree-C13%RH.
— Sample 5 : after saving about 250 mg of epitope polypeptide in the desiccator of 25
degree-C75 %RH for one day, it saved for four days at the desiccator of 25
degree-C13 %RH.
— Sample 6 : about 250 mg 01' epitope polypeptide was saved in the desiccator saturated
with acetic acid vapor for 6 hours.
[0063]2. After putting into the transparent airtight glassware (with a screw cap) of about
70 mg of stability preservation each sample (samples 1-6) and carrying out ** by
parafilm, 40 degrees C/one week were saved.
[0064]3. Measuring condition 3.1. About 10 mg of the acetic acid above-mentioned
samples (samples l-6) were measured precisely, and water 5mL was added correctly,
and it dissolved, and was considered as the sample solution. About 400 mg of acetic
acid was measured precisely, and water was added, and it mixed, and was correctly
referred to as 20mL. This liquid 2mL was taken correctly, and water was added, and it
was correctly referred to as lOOmL, and was considered as the standard solution. About
sample—solution and standard solution 50muL, it examined by the liquid chromatogram
process on the following conditions, the peak area of the acetic acid obtained from each
solution was determined, and the acetic acid content was computed from the following
formula.

[Formula]
Acetic acid content (%) = (At /As) x (Ws/Wt) x 0.5At : Peak area value As of acetic
acid of the sample solution : Peak area value Wt of acetic acid of a standard solution :
Weight of a sample (mg)
Ws : weight of acetic acid (mg)
[Test condition]
Detector: Ultraviolet absorptiometer (measured wavelength: 210 nm)
Column: Inertsil ODS—3V 5 micrometer 4.6 111111 i.d.x25 C111 (GL Sciences Inc.)
Column temperature: Constant temperature mobile phase near 40 degree C: A liquid
0.085% phosphoric acid liquid B liquid acetonitrile / 0.085% phosphoric acid liquid
mixture (9:1)

A gradient program (linear) is shown in Table 2.
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[0065]
[Table 2]

A am

a (El) 100 o

10 100 0

12 0 100

18 0 100

20 100 o

30 ‘ A 100 0

# 10 fl-Lflfils’rt iv Afifitt iFfifl:

[0066]Flow Quantity: It adjusts so that the retention time of acetic acid may become
about 6 minutes (usually about 1.0 mL/min).
[0067]3.2. About 10 mg of relative protein samples were measured precisely, and water
SmL was added correctly, and it dissolved, and was considered as the sample solution.
About sample—solution 40muL, it examined by liquid chromatography on the following
conditions, and the related substance content was computed with area percentage.
[Test condition]

Detector: Ultraviolet absorptiometer (measured wavelength: 215 nm)
Column: CAPCELLPAK C18, SG 300A 5 micrometer, 4.6 mm i.d.x 15 cm (Shiseido)
column temperature: -- constant temperature mobile phase [ near 40 degree C 1: -- A
liquid water / 1 mol/L phosphoric acid and 100 mmol/L sodium perchlorate mixture
(9:1) B liquid acetonitrile/ 1 mol/L phosphoric acid, and 100 mmol/L sodium
perchlorate mixtu rc (9:1)
A gradient program (linear) is shown in Table 3.
[0068]
[Table 3]

59 A1396 3W

0 (in) 65 35

a as 35

30 53 42

40 50 50

45 o 100

so 65 35

so ‘ l as 35

# 45 fiumiiafibffifitilififb

[0069JFlow Quantity: 1t adjusts so that the retention time of polypeptide may become
for about about 19 minutes (usually about 1.0 mL/min).
[0070]3.3, The about 10 polymer sample mg was measured, and water 5 mL was added
correctly, it dissolved, this liquid was diluted twice with water, and it was considered as
the sample solution. About sample—solution 20muL, it examined by liquid
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chromatography on the following conditions, and the total polymer content was
calculated with area percentage.
[Test condition]

Detector: Ultraviolet absorptiometer (measured wavelength: 215 nm)
Column: TSK-GEL G4000SWXL, 7.8 mm i.d.x30 cm (made by TOSOII CORP.)
column temperature: -- constant temperature mobile phase [ near 25 degree C ]: -- water
/ acetonitrile / trifluoroacetic acid mixture (600140011)
Flow rate: Adjust so that the retention time of polypeptide may become for about about
18 minutes (usually about 0.5 mL/min).
[007l]3.4. About 10 content this article 111g was measured precisely (Wt, 111g), and water
5 ml. was added correctly, and it dissolved, and was considered as the sample solution.
Water 2.5 mL was correctly added to polypeptide standard substance 1 vial, and it
dissolved in it, and was considered as the standard solution. About sample-solution and
standard solution 40 muL, it examined by liquid chromatography on the following
conditions, and the content of this article was computed from the following formula.
[Formula]

content (%) = (At /As) X (Ws /Wt) X 200At: -- polypeptide peak area value As: of the
sample solution —— polypeptide content value (mg/vial) of the polypeptide peak area
value Ws:polypeptide standard substance of the sample solution
Wt: The weight of a sample (mg)
Polypeptide content Ws=WpX (1 - 0.01XF)
Wp: The nature content of whole protein of a polypeptide standard substance (mg)
F : the total relative protein content of a polypeptide standard substance (%)
[Test condition] It is the same as the [test condition] (liquid chromatogram process) of
3.2. relative protein.
[0072][A result and consideration] The acetic acid content and description of a sample
(samples 1-6) which prepared by performing various operations are shown in Table 4.
As for the sample which freeze-dried and decreased the acetic acid content, all showed
the property which is rich in electrostatic property, although description was "white
floc." The acetic acid contents of the sample prepared by various operations were 6.1%
- 17.9%.

[0073]
[Table 4]

$4 fifimfiflmflfi (315$E‘fikf‘fli]
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25'013%RH Hfiofifimfi 9.7

25 °C'75-1356RH aemflmmfi 9.2
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[0074]Change was not observed in 40 degrees C/description when saved 1W in the

epitope polypeptide (samples1-6) from which the acetic acid content shown in Table 4
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the relation with the survival rate of (Fig.6) and epitope polypeptide was shown for the
relation between the acetic acid content in epitope polypeptide (samples 1—6), and the
polymer accepted after 40 degrees C/1W preservation in (Fig.7), respectivelyAs for the
increase of a polymer, the high tendency was accepted with epitope peptide whose
acetic acid contents are 6.1% and 17.9%. When the allowable increase of a polymer is
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estimated at about 1.5%, an acetic acid content is about 7 to 14% of range. When the
increase of relative polypeptide was divided into the component (a part for low fat
fusing) eluted before the epitope polypeptide concerned, and the component (a part for
high fat fusing) eluted behind and having been evaluated, the increase of the component
eluted before and after a main part by the epitope polypeptide whose acetic acid content
is 17.9% became high. When the allowable increase of relative polypeptide is estimated
to about 3% or less, an acetic acid content is about 11% or less. The acetic acid content

of the content (survival rate) in epitope polypeptide was high near 10%, and it became
clear that it is deteriorated according to the reduction and the increase in an acetic acid
content. When a survival rate is estimated at about 98%, acetic acid content is about 9 to

13% of range. From the above result, when the generated amount of the survival rate,
the polymer, and the decomposition product was comprehensively taken into
consideration, it was shown that epitope polypeptide has the most stable acetic acid
content near 9 to 10%, and an acetic acid content is comparatively stable at 7 to 13%.
[0075]The epitope polypeptide from which an acetic acid content differs by the
[example 2 of examination] solubility test freeze-drying operation was prepared, and the
solubility in 25 degrees C to the 5% grape sugar solution (Pharmacopoeia of Japan)
used for a medication solvent by a GLP toxicity test was measured.
1. Operation information 1.1 Water 50mL was added to about 0.5 g of epitope
polypeptide (unsettled sample) obtained by the same method as the preparation working
examples 1 of epitope polypeptide which differ in an acetic acid content, and it
dissolved and freeze—dried (conditions: 25 degrees C, 1 psi). this operation —— 1 time ——
or it carried out 3 times.

1.2 About 50 mg of preparation samples of the sample saturated solution were taken in
glass test tubes, and it shook gently and dissolved so that grape sugar solution
(Pharmacopoeia of Japan: made by Otsuka Pharmaceutical) 1mL might be added 5%
and a bubble might not be stood at 25 degrees C (it is 30 second shaking -> standing at
intervals of 5 minutes). In addition, it repeated operation about 25 mg of samples at a
time until a sample stopped having melted in shake. When the sample stopped having
melted, about 25 mg of samples were added further, and shaking operation (30 second
shaking -> standing is repeated 6 times at intervals of 5 minutes) was performed. When
it became impossible for the bubble to have stood and stirred by the above-mentioned
shaking operation, shaking operation was performed, after carrying out centrifugality
and destroying the bubble. The liquid was centrifuged in 25 degrees C and 2000 rpm/5
minutes, the solution layer was filtered with a 0.45-micrometer membrane filter, and the
saturated solution of the sample was obtained.
1.3 The sample concentration in the measurement saturated solution of sample
concentration was measured with the UV method. After diluting a saturated solution
with 0.1 mol/L chloride 200 to 400 times, the absorbance (A230) Of 280 nm was

measured and sample concentration was computed by the lower type.
sample (mg/mL) = MW sample xeAzgo/epsilon sample epsilon sample: -- molar
extinction coefficient MW (220444) sample: at 280 nm of epitope polypeptide --
molecular weight of epitope polypeptide (=12303)
F : according to the measuring method of a description, it measured to the "3.1. acetic
acid" of the example 1 of a measurement test of a dilution ratio 1.4 acetic-acid content.
[0076]2. The solubility in 25 degrees C to the 5% of Pharmacopoeia of Japan grape
sugar solution of a sample in which the acetic acid contents prepared by result
freeze-drying differ is shown in Table 5.
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[0077]
[Table 5]

55 1E }‘-—-77fl')d7-3" F ZS'CIZ'BF‘JA Elxlifififj S %7FU#Y§¥EKMT%

same

KM 1311 4.54 150

fifififinfil 8.0 5.30 120

mggzmu 6.7 7.01 78 (82)”

1) El fififilfiifl‘ffiflctzfl‘féfififi

  
  

[0078]The sample whose acetic acid contents are 13.0% (unsettled) - 6.7% was obtained
by freeze-drying. The solubility of the sample was deteriorated with reduction of an
acetic acid content, and the solubility of the sample of 6.7% of an acetic acid content
was 78 mg/mL. Although it dissolved comparatively easily to the concentration near 50
mg/mL, at high concentration, a sample floats, and the dissolution takes time to each
epitope polypeptide whose acetic acid contents prepared this time are 13.0% - 6.7%, and
it foamed very easilier than it. It became gel, when the 5% grape sugar solution of 100
or more mg/ml. has high viscosity, and epitope polypeptide is difficult for the filtration
operation by the membrane filter which is 0.45 micrometer and settled at 25 degrees C
on the lst.

[0079][Exa1nple 1 of pharmaceutical preparation] As opposed to the multiplex T cell
epitope polypeptide (it is hereafter written as compound A) which has an amino acid
sequence denoted by sequence number:1 as shown in Table 6, After preparing the
aqueous solution (compound concentration: 0.12 mg/mL, 2 mg/mL) which contains
purified sucrose and adjusting pH with chloride, aqueous solution lmL obtained by
disinfection filtration was dispensed, and freeze-drying was performed for GOMUSEN
to the vial after half-plugging. After the end of freeze-drying, after nitrogen gas replaced
the vial space part, the freeze-drying article was produced by carrying out winding up of
GOMUSEN with plugging and a cap.
[0080]
[Table 6]

MAJBJiU‘flfiBGDfiHL-ififi
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[0081][Example 1 of an experiment] It saved for six months with 60% of 25 degree-C
relative humidity for two months, four months, and six months with 75% of 40
degree—C relative humidity. When the content (survival rate) of pharmaceutical
preparation, relative protein, and a polymer were investigated, the result of Table 7 was
obtained. Acetic acid was measured about the formula B.

[0082]
[Table 7]

MABIWBW

Initial

woman. XZM
MINER. x4M
two/75:01.11. XGM
ZS’C/WJ. xfiM
Initial

40°C/755EJI. XZM
«remain. MM
Amt/75mm.st
25°C/60fllJl. XGM
Initial

m‘C/fiflLI-l. XZM
«re/75mm x4M
40°Cfl§fl.fl. xfiM

25°C/60HJI. XGM
initial

40°C/T-5BJI. XZM

40°C/75lfl.fl. x4M
40°C/75flfl. x B M
25°C/SOXEJI. x 6 M

 
[0083][Example 2 of pharmaceutical preparation] As shown in Table 8, 2 mg of
mannitol prepared the aqueous solution (compound concentration: 2 mg/mL) contained
20 mg to 2 mg of compound A, aqueous solution lmL obtained by disinfection filtration
was dispensed, and freeze-drying was performed for GOMUSEN to the vial after
half-plugging. Nitrogen gas replaced the vial space part after the end of freeze-drying,
and the freeze—drying article was created by carrying out winding up of GOMUSEN
with plugging and a cap.
[0084]
[Table 8]

501750 exams-1302mm
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[0085]It saved for one month with 75% of 240 degrees C of example relative humidity
of an experiment. When the content (survival rate) of pharmaceutical preparation,
relative protein, and a polymer were measured, the result of Table 9 was obtained.
[0086]
[Table 9]

MCflJLWDW

——__
(max) 100 0% 1w.0%

mm.H. x 1M 98. 9:
”-Wmflm 1M 3.0%

-—--Wflm 1M 1.4: 2.0:

[0087][Comparative example 1] by the formula which dissolves compound A with
water for injection, and is shown in Table 10, without adding sugars, After preparing
each aqueous solution (compound concentration: 2 mg/mL) and adjusting pH with
chloride if needed, each aqueous solution 0.5mL obtained by disinfection filtration was
dispensed, and freeze—drying was performed for GOMUSEN to the vial after
half-plugging. Nitrogen gas replaced the vial space part after the end of freeze-drying,
and the freeze-drying article was produced by carrying out winding up of GOMUSEN
with plugging and a cap.
[0088]
[Table 10]
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[0089]It saved for one month with 75% of 340 degrees C of example relative humidity
of an experiment. When the content (survival rate) of pharmaceutical preparation,
relative protein, and a polymer were measured, the result of Table 11 was obtained.
[0090]
[Table l l ]

ME awn-"03mm

Initial

(m) 40°C!75$|1.H.x 1M

5%? «2w Initial

40‘C[759.11.le

“PC/7533.H. X 1 M
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[0091]In [ compare the example 1 of an experiment, and the example 2 of an
experiment With the example 3 of an experiment, and ] the lyophilized products of the
epitope polypeptide of the present invention, By adding purified sucrose and mannitol
showed that generation of relative protein by preservation and a polymer could be
lessened, and it could do with the pharmaceutical preparation excellent in stability.
[0092]
[Layout Table]
SEQUENCE LISTING <110> Meiji Dairies Corporation; Takeda Chemical Industries,
Ltd.<120> Multiple Epitope Acetylated Polypeptides —— < 130> H14020<150> JP
P2001-196607 <151> 2001-06-28<160> 23 <170> PatentIn Ver.2.1<210> 1<211>

105<212> PRT<213> Cryptomeria japonica <400>. lMet Lys Val Thr Val. Ala Phe
Asn Gln Phe. Gly Pro Asn Arg Arg. Val 1 5 10 15 Phe Ile. Lys Arg Val Ser Asn. Val Ile
Ile His Gly. Arg Arg Ile Asp 20 25. 30 Ile Phe Ala Ser Lys. Asn Phe His Leu Gln. Lys
Asn Thr Ile Gly. Thr 35 40 45 Gly Arg. Arg Trp Lys Asn Asn. Arg He Trp Leu Gln Phe
Ala Lys Leu 50 55 60 Thr Gly Phe Thr Leu Met Gly Arg Arg Leu Lys Met Pro Met Tyr
Ile. 65 70 75 80Ala Gly 'l‘yr. Lys 'l'hr Phe Asp Gly Arg Arg Val Asp Gly Ile Ile Ala 85
90 95 Ala Tyr Gln Asn Pro Ala Ser TrpIiys100105 —— < 2lO> 2<211> 339<212> DNA
<213> Cryptomeria japonica<400> 2catcccggga aatccatgaa ggtgacagtg gcgttcaate
aatttggacc taaccgtcga 60 gtgtttatca agagagtgag. caatgttatc atacacggtc. gtcgaatcga
catctttgca. 120 tctaaaaact ttcacttaca. aaagaacacg ataggaacag. ggcgtcgatg gaagaacaat. 180
agaatatggt tgeagtttgc. taaacttaca ggttttactc. taatgggtcg tcgactcaaa. 240 atgcctatgt
aeattgctgg gtataagaet tttgatggce gtcgagtaga tgggataata 300 gctgcgtacc aaaatccagc
gagctggaag taagcttgg 339 -- < 2lO> 3<211> 25<212> DNA<213> Artificial
Sequence<220> <223> Description of Artificial Sequence: Primer<400> 3ccatcccggg
aaatccatga aggtg 25 <210> 4<211> 26<212> DNA<213>Artificial Sequence<220>
<223> Description of Artificial Sequence:Primer <400> 4 ggtagtcgac ggttaggtcc aaattg
26 -- < 210> 5<211> 25<212> DNA<213> Artificial Sequence<220> <223>
Description of Artificial Sequence: Primer<400> 5ceateccggg cectgtgtgt ttatc 25 <210>
6<211> 26<212> DNA<213>Artifieial Sequence<220> <223> Description of Artificial
Sequence:Primer <400> 6 ggtagtcgac gaccgtgtat gataac 26 -- < 2lO> 7<211> 25<2l2>
DNA<213> Artificial Sequence<220> <223> Description of Artificial Sequence:
Primer<400> 7ccatctgcag tgtttatcaa gagag 25 <210> 8<211> 27<212>
DNA<213>Artificial Sequence<220> <223> Description of Artificial Sequence:Primer
<400> 8 ccatcccggg attgatatct ttgcatc 27 -- < 210> 9<211> 26<212> DNA<213>
Artificial Sequence<220> <223> Description of Artificial Sequence: Primer<400>
9ggtagtcgac gccctgttcc tatcgt 26 <210> 10<211> 26<212> DNA<213>Artificial
Sequence<220> <223> Description of Artificial Sequence:Primer <400> 10 tggaagaaca
atagaatatg gttgca 26 -- < 2lO> 11<211> 26<212> DNA<213> Artificial
Sequence<220> <223> Description of Artificial Sequence: Primer<400> 1 l ggtagtcgac
gacccattag agtaaa 26 <210> 12<211> 27<212> DNA<213>Artificial Sequence<220>
<223> Description of Artificial Sequence:Primer <400> 12 ccatgatatc gacatctttg catctaa
27 —— < 2lO> 13<211> 25<2l2> DNA<213> Artificial Sequence<220> <223>
Description of Artificial Sequence: Primer<400> 13 gcatctgcag tagatgggat aatag 25
<210> 14<211> 26<212> DNA<213>Artificial Sequence<220> <223> Description of
Artificial SequencezPrimer <400> 14 gcataagctt acttccagct cgctgg 26 -- < 210>
15<211> 26<212> DNA<213> Artificial Sequence<220> <223> Description of
Artificial Sequence: Primer<400> 15cgatggtacc tcaaaatgcc tatgta 26 <210> 16<211>
26<212> DNA<213>Artificial Sequence<220> <223> Description of Artificial
SequencezPrimer <400> 16 ggtagtcgac ggccatcaaa agtctt 26 -- < 210> 17<211>
29<212> DNA<213> Artificial Sequence<220> <223> Description of Artificial
Sequence: Primer<400> 17ecagtgaatt ccectgttga caattaatc 29 <210> 18<211> 32<212>
DNA< 213> Artificial Sequence<220> <223> Description of Artificial
Sequence:Primer<400>1Sgtactagtta actagttcga tgattaattg tc 32 <210> 19 <211>
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26<2l2> DNA <2l3> Artificial Sequence -- < 220> <223> Description of Artificial
Sequence:Primer<400> l9gcaagttgac gtcaaaaggg tatcga 26 < 210> 20<2l l> 3 l<2 12>
DNA<213> Artilicial Sequence<220> <223> Description of Artificial Sequence:
Primer<400> 20cattttaaac ctccttacta atcgataccc t 31 <2lO> 2l<2l l> 26<2l2> DNA<
2l3> Artificial Sequence<220> <223> Description of Artificial
SequencezPrimer<400>2laargtnacng tngcnttyaa tcaatt 26 <2lO > 22 <211> 29<2l2>
DNA <2l3> Artificial Sequence —— < < [ 220> <223> Description of Artificial
Sequence2Primer<400> 22ccattctaga ttetcaccaa taaaaaacg 29 ] 2lO> 23<21 l>
l28<2l2> DNA<213> Artificial Sequence<220> <223> Description of Artificial
Sequence< 400> 23 aattcccctg ttgacaatta atcatcgaac tagttaacta gtacgcaagt tgacgtcaaa 60
agggtatcga ttagtaagga ggtttaaaat gaaggtgact gttgctttta atcaatttgg 120 acctaac 127 [0093]
[Effect of the Invention]The acetate constituent of the multiplex T cell epitope
polypeptide which contains 5 to 15 % of acetic acid by the present invention in the
freeze—drying article which consists of a T cell epitope of the main allergen protein Cry j
l of cedar pollen and Cry j2 origin, and whose solubility is stable at best for a long
period of time was provided. This multiplex T cell epitope polypeptide acetate
constituent is useful as injections for prevention of hay fever, or a therapy.

DESCRIPTION OF DRAW NGS

[Brief Description of the Drawings]
[D{giggiggujjThe construction figure of DNA which encodes multiplex T cell epitope
polypeptide is shown.

cell epitope polypeptide and this polypeptide is shown. The portion of the bold letter of
a base sequence shows the region which encodes the amino acid sequence of
polypeptide. The base which attached the arrangement Nakashita line is mutated for the
Reasons of making construction of a plasmid easy. A small letter shows the base
sequence of a plasmid or PCR primer origin.
[lgraygigg_3_§The base sequence (small letter) which encodes the base sequence of a trp
promotor periphery of expression plasmid pQTF**cr (capital letter) and the amino acid
sequence of the amino terminal of multiplex T cell epitope polypeptide is shown. **
The enclosed portion shows —l 0 region and —35 region, and an underline portion shows a
Shine Dalgarno sequence, and the underline portion of a duplex shows main restriction
enzyme recognition sites.
E’l’hawim: 1% [Expression plasmid pQTF7**cr is shown. A trp promotor, two Shine
Dalgarno sequences, the region that encodes multiplex T cell epitope polypeptide,
terminator to of lambda phage origin, main restriction enzyme recognition sites, and an
ampicillin resistance gene are shown.
iglfirawiug 5 5,The relation between the acetic acid content (%) of multiplex T cell epitope
polypeptide and the polymer increase (%) of this polypeptide is shown.
[lijri‘rajgyingfnghe relation between acetic acid content (%) same as the above and the
relative polypeptide increase (%) of this polypeptide is shown.
[Titrawim ’E’E‘The relation between acetic acid content (%) same as the above and residual
content (%) is shown.
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[0 0 5 0] (3) cDNA 222 G 0222227E—712 1 221(22C21113 PstI 221223177: pUC19V 1121 22222?

pCC 11 1 (Komiyama, N., Some, 1., 3111111211, K., Mo LC ’7Ix/72222112222171262222222 LKMPIT

rikubo. K., and K1110, K.( 994) Biochem. Biophys. R 20 S (Eyflfigifi) 2‘: VDGI 4AZ (2321127214) %705

es. Commun. 201, 1021:1028) 7b»: 20 73/222203 272—2225 PCR “C LKJ/Z a) DNA 222 (119 bp) 2
11:” 2—72227222722 cD'A 222 G 2 G1D137s (22 2212217720 PCR 722771223 7/71) 71773 F27bééfi272<22

22272: 8) 201D137A (2222272: 9) 272727—2712)“ NA 2222267" C 222217720 :0) DNA 2 ,22p

22%: PCR 112922212“ 11121: 5 516221: sma12’3 UC19 Lia—:fli‘u UC191KV2 2L pUClQLKrVZ
$2222 3’ 27222: Sal 2222222272272214710 :0) DN 22 0322212221173)’:LL\:2222221223

A 2222sma1 2: 52111 MENU/T7516 pUClQ 7:7 2 [0 0 5 4] (7) CDNA 22,2 K7V271D7WK 077527

:yfi‘LC pUClQG 2:122 pUC 9621 (D 1222122222572 272’ (t

26750 311211 2722072222 1: 222220912 (ACCGGG pUClQIDJ’VK 7516 2322222231112 EcoRV/ 1nd 111 2222:

2291272) 222152575)‘ 7:0)(20722’1‘1:227522 2: 212711711172 pUC 92412220) SalIrHind 11 722222

222222321,ch 30 2212: 3 717—7 (pUC19KVF 1D 1112 , 22 2520‘ 2

[0 051] (4) CD A 222 WK 0312222C LEW: 4) 1:9172222240322222711212Lam2222172
2 90) cDNA 222 IDJVK 037E—Vfl: 723

pCC 11 1 7326 20 73/222203115 2 7°2227712: [0 0 5 5] (8) 7322 D72 6 00) CD A 222 K7V11
25 CDNA 222 WK 2) 722 257: 111(NN17s (22222 DrWKrLKrVZ 03712—721:

72:10) 2 (1 72222221217122) WKNNNA (22171122 pUC 9K7VF71DrWK21, 21 0) SalIerd 1 1 7—21: p

72:11) 27727—222) PC 1:; 9222212 W2 C1921V228 7515 KpnI/Hind 111 22122271075177”: 2in
L: 3’ 2227: 21123222222227.2222 PCR 2:222:25 22122221222222 3 7:271:7911122’2220) 22:1

17771) 7177i 2’7‘71/222272221117122 71bp @DNA 22 222Jifi1ibwc2222232L/rcn C®J:5 711,2225217:

2’77‘22 2222217722 :0) DNA 2222 Sa11 221(2L7‘: 77x: F 1316191722, 113, 114 (gt/231) «722“ a) CD
C196121 2222‘ C ’71//r‘72 22512222171262 40 A 2’7E—yflzbfw2 (2 2)

2222720 1 1375 (222112272: 2) 2: WNNN17A (22W [0 0 5 61 27.07251; LT22§2L7¢2€2227E2: 122

227211) 27727—222) C “C 1D WK 0) DNA 2225 7:/2’°2E!2112222572’U/\"7C2F a) CDNA 0)

2222 (141 h ) 2222217720 CR 2222712207 71) 7177 22222125022221: 2222022242032774‘7’7—227

3 22727722221111212 DNA 22226222 222215725 22122 21:22'60322227’21222/203522222321:

:0) DNA 2222 pUC19 2173—37717 pTCIBIDrWK (E 2 7: 2275) 112521032 723))«72F03é322

2L 222222222 (pUC19 D2221 25020“ #8) 222 27:222'62756721222'63520

232L722, [0 0 5 7] [24222 2] pQ’1‘1‘7Ac1 0,22%

[0 0 5 2] (5) cDNA 22 vz 0222227 272 22222226122 121:0)222TJLC22251L 11117233:-

pCCHl 7b“; 15 7’3/2§2§§E®IE 277% 2522:? 75(72fi, LT:5CHE®?CH7E7I§1§£E% (Bio/Technolo

    
   
 

 
2 cDNA 222 v2 2 VDG114SZ (22271127243) 2: VDG1 50 gy, 8: 103671040, 1990) 2251321“ 1213—72317
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«”73? E‘ EEEEODEEWL‘EEEEEE LAbL EE‘EE

”71‘ (E117L121S) 1E LTEEEEE C 1:1L‘ESEI11LEC CODE

 

 
    
 
   

 fifitigfiifiéfigfiflEfiéimEQE E972: < 71' 701 E: 1‘:

fi‘W’EETE‘uEO

(1) trp 71«\°uy7”u1%—7—

EEEEUEEEEE trp 2: s E7IJEEEEZEEEE
E1; EU :77 WE? FTRPS (EWEE : 17) L 'J'RP

A (EEEJEE : 18) L SDSDS (EE7T1EE219) L mo“

SDS A (RENEE : 20) EEWZLEC TRPA (WUEEI

18) ESDS S (111E711EE: 19) 1:1 5 EEE T4 77

—9‘®fi‘3 371/71L5r11“—:E7E 12TU711§1tL7E0 TRFS

(EEWJEEAT) 1b TRPA (EEEJEEAB) 0) 3' 716E

0) 1 EELEEEEJTEEQ MEL 1E1E LTE‘GEEL

7 1// 71£E1cok E1171EEEE1E 5 C E1 EL; Ufififléa) 5

o E171®L212E DNA E1”EEC SDSDS (EWEE: 19)

1‘: SDSDA (EWEEzzo) 0) 3 7315iE10) 10 EE 1519

EE’JTEEE MEL 1E1ELT71E‘5EL 71//17 EH1:

EEML‘EEEE; DEW) 47 EEEODQEE D A E

1E7: C1160) DNA [EEE T4 7 7—170) DNA U 73“—

1:“TEAVLFGEEEEELLDNALEE ’RPESDSDE U WEE

L7: SDS AL (EEJEEJO) 1‘: (U VEZEHZLI‘IL‘) TRF

s (EEWEE: 17) @7077fo2—3: LT12 1717/1/03

PCR TE ELEO p1c19F8E111 (1110 9137075)” 03:15 E
—7E:— FEED AEEUODIE’ E—7”E:1— FTEDNA

'TEEEEch77XE E‘) EEEWTL 1 VEHLLE RVT

V438 (EWEE221) 1‘: (U yE1tLE11) VDG114A2

(HEEJEE: 4) E7”7/1’7E2: L7”: 5 171177170) F

CR TcDNA EEE F8 E EELL EU77 U 717’" E7717

E”111<E11T”\"E/1EELEO DNA IEE ”{PrSDSD 2. F8

EEE LL 7L/7E71Ea T4 77—90) DNA U73“—

12E ’FEHEETEEE EEG ESE EEE TRPESDSDEEs

E RPS (EE7UEE: 7) 1: v GI 4A2 (EEJEE :1

4) E7°74<7—t L7”; 12 17%7M) CRTEEL

E1J77U11/7i F’ffl/EEVRE TEE ”EEELEU DN

A IEE TRP SDSDEF8 E 1111111 11 TEE tLL 7771:1—

XEJLEEEIKETEEOO bp 01% EEfi‘E/EELEO H
11111 1 T11‘E113Lr: DNA E 1E T P SDS F8 E FcoRTT

1’E11t LTEB pUc119 @FcoRT 11111 1 T—LL1TEE/E

$12: 7% EE '13 E01127;EEEEQEC Xrgal 7°1/
ET’ ’SEODSE'é E 2152M: 13 7 —‘/1:*31\T

7°77Li E‘071E11EEEEE L EcoRT, 1111111 111 a):

1E112TE<1 50 bp @E’EEE‘FHUEEEETE 2 7u—y (p
UC119T38116 15:0“ #7) EEERLEC {:11 130773723

EODEEAEEEEJ E711 EEEWXTE/LE‘ a a 5L pU

C119T78116 TL: H111c 1/Hpa107375EE1511E107E1E75N 32 11

p, pu11191F8117 T121 D1211 (DELEimtEWEE 2011p

7ZEELT1 EC puc119118116 @EAEEE’iIJmDNA EB

5’1E10) 70 prE/JEE1LE07E1c1i7'i/E
71 E2'z/ 4:7 EE'REMEE3ch RVT435 (EEEJE

2 2 1) 0) 5 1111110) 18 bp HEEL? 4/03111EE1E
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‘E/ 6. 9+
  

    111121“

10

20

30

40

50

fiW2003E95975
’16

  
WM

  
”E1711: LT#EELUw) 4 DO): EVO) 3 >21

'1E140 T 1L:74{1190T1\1’L (‘ SEETEEEWIJEEEI 2

3) p11c119#138116 1‘: 117 (JD/NEEEHL TELTE
LFEfilL CIaT ELLEEBufiNfflfl E E: LL Um}

@7u— /EE£EKT EPTEEEEKWEEET

ECUTLEL p11C119TF8E6 E cm X H11111 111 TE

1tLLE~1 400 bp 0,) DNAIE; EE771‘uEx7‘71/EEEEE

TWELE, p c119TF8117 E C1211, 1111111 111,7/11x115',
®7wfiU7EX777EETEELTEETEUEX

'fJI/EEEEEKEUL «‘7 7—1111E31E (EU 3 11111) E77
ELEQ 17.11130) DNA EJT‘EE T4 77—90) DNA U 7:“

—41“TEE’3511ET75167<11E¥ c1698 EEK LL IOpg/m

1 0) E U 7E777t10011g/111 03771591) yEbn

ifc7°L'—ETEE1EZ1EEE1RLEL 6 7E—‘/ (pUC1
19TF8#6 51116.56) 1:01«1T7°77Li E“ DNA (DEEE

   

   
 

   
 
 

   
 

 
 
  
 

 

   EEE’fiINL Hae 111 EcoRI a): WWEBE/W—y

TL E;LfL DNA 0141311771173beEETLNEC EEEED 
 

DEC

[0 0 5 8) (2) FIFE1E7°7XE E‘pQTF7 WEE

pUC119’T81654 111g trp 077° E—7—tn‘31 «76¢

Ea) NEEO) cDNAEEUE/J 120 bp 0) DNA LEEE EC

0R1, EC047I E1tTtJ117E‘LEO Er: pUClQV 75w; E3
U «WEE F0) CrkfiEfiUOD CDNA EEUE‘J 2911 11 a) 1)

A [EJEE 11111 111, Fm471 1’E11tTtJJDE‘LEO 1111111
0) FmRL 11111 111 T—LL:TL CELBODEREEEEEE

ETE1171? (1; 698 151) KELLEL 7 76% 711%:

a) 24 7 E7 ( QE’l’E7111724) 11113797L3 E“ DNA E
EEEE UL ENEDEJODEMELE SDSDS (EEJEE 2

9) L VDG 14A2 (RENEE: 14) EiazrvEtLE

RCR a 1111111 1 1/2811R1 EMTTENL pQETF711 2 1:,111E

TEEEODEAEEMWEZBEC EEEEEELTLO inTFT

#4, poiTFTET, pQErFWlZ 0) mm, X1101 E E1?)
wa‘owjn—XEJDEEEETN77—1311 A1111EE

fiE/EELEL QETF7E12 a) EcoRLXhoI 1+; E12717

/17LfiE1‘: T4 77—170) DNA U fi‘—1;>‘E1”E EtT

EELL MEET 61698 12E}de lOpg/mL a) 1 U 7°E

7) /&10011g/111 03771£>U7E111171EL EE Em
71/— E TEHEEEEJEEEER LEE EflEEEEE BEE

L727°7XE E“ D A pQTF7 ODENBEEEEHE ( 1a1, 11111
11111 0): .1’E11t) EEU 77U 717E EEJLEEEREJ

TEEE b @Wyéb‘ifiETb‘Zo 1: 1‘: EEE L710 pQTF7
T121 E U «7% E‘ODCDNA ODEEEL‘ )1 7 7—VODEEE3

Eifufififlfl ’FOfi‘I {fibflflzgo %®E3LCTF1CLi713

7L17_T_::1—71/7 EEJI/EELEEEE (cat) EUTJ‘C/

—LL RNA EEEEEEEEEE T1 ELEELTVEE1, :(DC

atkhWEIV\LETETE/ 0) TL EmbEBEZLfLEE

7’7X: E‘ p111F7Ac1 EFFEELTLO

[0 0 5 9] (3) pQTFTAc1~ wEE

pQTF7 EEEW: 111<NN17s (EEWEE 2 10) t TOXBA (EB
7'IJEE 2 22) E774V—11EUA‘77‘ 11°03 cDNA 0)

      

1
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  fz’éziéé: )1 77—V03EE535fiféF5 t0 %’??<B DNA [1&5

WKiTO % 2011/10/1/0) c “GFE‘DEL. 7fi‘u—X/f/1/

:Féibiflflfl 300 hp wisfifflfifi’ébfco DNA [NEH WK,

T0 5 X551 3: Hind m WEHELTVNE QTAFX 11 '6

155%14 pUC19 0) XbaLHind 111 77—143 T4 DNA U 21‘
565655515175. 15/311011; 023132 bfcffi XE F

DNA 7121:1155? MC1061 1511:511075. 7yt°9U yflrfi

110) 4 buwy (pUC19*o#1r4) ZEiEEL. T713 F
DNA®W§§§§Q%ED fcc fiatfiflflfifii‘ém (ECDRI, H1110

HI 0): #1 t) @0313] 7’7U11/7’i F’lexi-E’ibfifl

1541 150 bp 032w 1172445502; pUC19L0#1 03551.;

NE§U%3“4?ZL$W§T° 5.110721 1001910111 03511 00

bp 03 1032114111111 11 111152: pQTF7.12#1 03:59 2.5 (b
a) XbaIrHind 111 [155% T4 DNA 1173—6555555

155M515? K802 1911:5105. 1%5317’:7°5Xi F

  
 

  
  

 
   

  
     

 
  pQTF7Acr (‘ 4) 031535551555552515 (XbaI, Hind

111 a): 1511b) Tvfififibkc Win—xlf‘wéé’iéi‘ 

5511?“ 121 bp 0) DNA 032w Fifiéfifiéhfco
[0 0 6 0} [551151511] :13 N—7°a‘i’U/\"7°7’5 F0)

161—71311«<7°§=P (1551575: 1) 55157112123: b

T155111? 5 5115455112 51.711421161787151 L. 251525101111

Hifé. UGUDJQ5l/L'1 1) flip—DfiEL‘bUVDV

574—.3 @15yimfi5A7u71fia74

—\%wa fififiéb737D7fi74—wfltfi

E17 HEM? LY115% [Jae fififfix: Fp0‘1'1‘7Acr
(a 4) '6‘ 2E5£1fibfdcflfi¥$fikk 8025:77Mi V5!

5 Eabfca $521340) £17545 g (EH14: ) @400 mL

0501111 U X43121; ENE (pH 5.0) 'Géfiifi LINE-0314’

fi—flEflD c. :mm’flfififib (10,000>< g. 205%
EN) LT4¥51§31$161M57E0 4*?5‘1‘ifia’5fmo0 111L032%

W hyxi mfg/3850111111 Auxflfififififi (pH 5.0)

T‘fiifiafib. SEQ (10,000 Xg. 305115) bfia‘lbkfiéj‘

78 g>215fcu CODE/‘waSE/n‘moo 11101 M 15111277:
y/ 5 M if: 0.02%N‘FEEWNX. E‘zfifilfifibfifif

‘féfiflbfcf’é. Eb (10,000 >< g. zofifinfi) 141:?55
15%;. C®J:%%8M fié/ 02M £51132 1“) 1711/ 5011M

115N511] WNNEEW (pH7,0> 2:1 : 1112516143
7.01:§§$é€b7:1§2. fiin— %2 % U—Liq’yfifib

(50 ><150 mm) LUNJNUQ HLODIW77—37fi

Afififl:abaé'afiébjléfllififlrfi/JErEEfizwfdé. 8M i

i/ 0.2 fifti‘HJrl/L / 50m11‘1'5M7L11Jrl/Mgfi1

1,11 (pH 5 .0) 525.54. 0. YSDHWZQN Wafifco COWS

1 ‘Zfifflififi'c‘pH 401:5!fi%b\ 8M fii/ 0.1M 15.11311
11*,va / 511511111 4551219521115 (.H 4 .0) 'Gfiffizfitb

1:51:17? 35711227514 50 x 100 mm )Lcmnb
7b. 811 fa? 0.1M 11115110011 / 501111 1371211“)

Wbfiffiji/fsz (pH10.0)2:8M ii/ 0.2 M 151113111117

L. / 501111 1 UKE’FEENNEEW (pH40) “(“7‘7'7‘l\%%7"i‘?55
11%. 8M ii? 0.4 M 11515751511174 / 5011111 1‘ UXNE
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(10)

10

20

30

40

50

 

5133332003795975
18

Mfififi(m40)fimfibhoflt
J.WW®%%Efin0mfihoflt

flflfiTfikbkmmS5mb5A

”HI/7h, 12% 7h 1: ‘1),7D/l .

fl%7h1:NUw/1%fifififi1bkofi1fiéfi

Nfifiiis‘éb'cfilj&fat F2 8 mg (5212?: E) 781%?”30 :
aflfifigflfU N733} FWfifETELifl‘iU «”7? F c‘: L'CQQU/ofi

'3 Tc. flfibiwaHpLC 11511552559111151555 GENE

1117522151111) . 717$ : CAPCELLPAK C18,SG 300A 5

[1111, 4.6 111111 1.11. X 15 cm (3-353?) ] T‘Wfiibfio C
®fi€1J/\°7”3’*I=‘1:1i. 12.5' gemfi’mfihfifiihfl»

fag 13v PfidDN’FNfi/a‘fiimfivfli. 21‘64:%8~13

25 X ZN" mmfl;
96WFWQVGZ7'E‘1’53‘5é.

    
    

       
   

 

 

   
  

  
   

 

 

‘ 1103511 Wkfizaéo

[0061}

[321]
ML,,,, , , 111533.15. 1%)

1 8. 0
2 12. 0
3 9. 5

.. 4 13. 0
5 8.1
6 12. 5
7 9. 7
8 12. e
9 8.6

10 12.5
11 3.2
12 11. e
13 3. 9
14 11. 9
15 11. 7
16 11. 3
17 10.1
18 13.1
19 12.5

[0 0 6 2] [311135151 1] Mfififififiwfifiala I~

—7fiuN7%F®§EEflfi

1.Wfi§%®fit%l€k—7NU&71F®%%

£NE1§J 1 “Gfégilfcfiflllf k—7°fl31 ““7? FLUX?

@flfi%flbf\Mfififi®fifi%6fifi(fiflkfi>

@113 I~ —737‘i’U N7“? WEEJEEE [47:0 FEE! 147653151

m.%m%n§%@m%§%1%555255m5k

175. 25°C50% (1553111515) 1111092155, 5%1/1156155551154555

iflbfdféx 1%??be

- fifllzfiflfileN—V£U&V%F

~ 31% 2 :Iki’ 1—72121) «<7? F55250mg1171<25m1
fgbflfifi’éb‘b. @715 35%]:

fifl3:16157fiv&7?memngm1
@szfibb.&%fifibhoEamfiaflhwfifi

fi$mm%m%flzf@00.fifififibkozwfiw

%EEK£5#§EW.fifififififi%§%fiwfiij

fig

 

  

  
  

 

 

AMNEAL EX. 1002



AMNEAL EX. 1002

(11) 4454432003795975

   
  

   
       

 
       

       
 

  
    

 

 

 

 
 

 
 

  

       

  
 
 

     
   

    
  

 

   

 
 
 

  
  

    

     

   
 
  

  
 

 

    

 
 

 

19 20

E44 4 : 11:” 4—731? 1) «<71? 4441250ng25°01341 E44401011gEEE4L‘ED L 7k5mLEWFEELLbnETEE

1411037477 7 Wm EEELEL LL BEEF/44:9: 1771.1 EEEWOHLLL‘DE. 44037244

43444 5 : :15 4—731?!) «<74? 4‘441250ng25°075% WWW \’ 4 7‘7 $74ng 4) fiEEigfiw :EVE/7?
RH<D7““‘/7‘ 7 444a 4414;174:424. 25°013v/1RH037‘7 4L; DEEWEEEEEHJ. 174:1,

7—7—414 : FEW? 174:0 [EEEEE]

3344 G : 3:15 4773+? 1) «477’ F4flz5ongEEE§ EtiE 2 EEEEE‘EEE‘ (EMEE : 21511111)

E'éfi’éEflbfc7‘77 7 ILZGHEFEEEL/fco 47717 : CAPCELLPAK C18, 56 3 0A 5 11111, 4.6 111111 1.
[0 0 6 3] 2. EE‘EEE d. X 15 cm (E’EE)

E33446 ($444174) 497011g0JEHH®EE4:7'j‘7‘XEE 7771\4EE : 40°C4EE0)EE4EE
(*yfifl'é’)44C/\41\ “774’ JDLT§3L%L7E4£\ 40 10 EZEJH‘H 3 A4442) 7R/l nlol/LU V4142 ' 100 [Ilnlol/Liflifiififi

“CHEFEEELTCO 7L 4 U 7A4E44§(9 2 1)
[0 O 6 4] 3- 4EHEE45: 34W) 7'43 4‘: 4‘ U Jb/l mol/L] JEE 100mmol/Lil_'u1i‘3§(::

1. ME V27 4 U 7A4E44T~z (9 2 1)

LEEEEE (E441~6) 4G1omg>EEELLE b 7k5mL753E 7‘7 7‘1 7 4 7°13 77 A 0):?) 722% 3 4:717.
EELUJDZ’CVMEIA EEEYS‘EP: bfcc 3E7”; 44424910011 [0 0 6 8]

gEEELLEbL 7 EEUZWEEDIA IEEE4120117<EL [E3]

rco cajEszEEEElckbL xkEEMTEELC 001nm NEE ‘94 ”5 (9Q ”51%)-

EEWM 474:. Eflflfizfimfiféf’fiEOpLLCO 0 (EA) 65 35
E L :WDEET‘EHW E <7 4 7‘754734:3: 4) EDEEE 3 65 35

L L %4 75‘4410)’$444175 B4.EE41E>E’EE§® 5—7 : Kai’fi 20 30 58 42

as. :7:MEEEEEEELE. 40 50 50
:EEEI‘] 45 0 100

EEEE (v4) : A1 /As) >< ws/ W1) X 0.5

11 : 3144445445034247071977 . EE 5” 65 35

As :EEFEWEEw— 7 . EE 6“ “W 65 35

w: ; :fiflangg (111g) 1; 4554114E41737A$EE<HLE4E

Ws ifi’FWUWZEEflE (mg)
EEEEH [0 0 6 91 E E : WWW)? FOMEEEHEEWEIEJ

WES: EEEEEEE (444mm: : 2101111) HEELCEZJLHLEEEEQ (EE4411.0 mL/En)

735A: IIJeI'Lsil 0 SE3V 5 114111.6111111 1.4]. X25 30 [O 0 7 0] 3.3. ‘ ”3444:334444’9101118EEDL 7K5 IllLig
cm (GL Sciences Inc ) fliflELCbU/QZFEHL‘ C®4T§i%7j<‘t°24§4LCfi‘Wl/L 3.444544%?

737L14EE. 40 C4EE®7E4EE E): [7ch 34444544720 [1 L417% K0334245’G44Tz4747 1:!
EEJE- A4440 0.085% U WEE <7 7 7‘77471;; bEEEfibx ifif/Jffiwa .; 0441:

BE) 7t 47 4UJ1x/o 085%U yE‘EE‘Zfi (9:1EE’E‘EEEAb7‘LL

7‘7‘/‘:I:/471:I7“7Lx (U21) EEZ LCTEO) LEEEEEEJ
[0 0 6 5] EEE EEEEEEE (4H4EEE' 2 5 11111)

[E2] 737inSK GEL G4000SWXL. 7. 8 111111 1.11. ><3o cm

"E45 (737‘) A445 (& B445 (”0L (EV—Kifl)

0 (EM 100 0 737L14EE : 25QCHE®EEEE
m 100 o 40 EEEMEI I 74074: 4;; 4 U JW 4 U 721/74 @242an (60

12 0 100 0 400 .4

18 0 100 4111Ezdf‘1)«\7°~4 403441447EHEFEW’MBE4735402701.; 5

20 100 0 LLEEEE’GI 7°) (1%1‘%‘41/J0 5 m4,/m1‘n)
.1 [0 0 7 113..4 ”7E

30 (WA) 100 0 4215544310 mgé’fififi‘LCEb (Wt , mg) 7k5 HILEIEEELC
“mummwmtm‘b 1m C4§fi$b\ E44444441th E71. 411M774 44E

444%E1N1’1M:74<2.5 1M:SEEM/"L (464%. E

[0 0 6 6] 444 E2 EEONEEEHEEWGGMCZ: EE‘MM 174:. EEEEEUE‘Ei43444240 chcoE. E
2:) J: 5 l'CE’EEEEé (E‘Ekfi’x’fll .OmL/min) ”3&453'34474437 137 E 7774ELL c120 fiififiéfil". flit

[006 713.2. EEE7W§7E so EDEWODEEEEUJLTLO

AMNEAL EX. 1002



AMNEAL EX. 1002

  

    
     

21

EEK]

'fiém) : (At / As x (Ws / w: >< 200
At : fiififlféflfmde/fi'fef FIE—7 :ME

As : fiififlfé‘kfiwfi U /\°7°%F F E— 7 : ME

W3 : a“ U N7”? mmmgm U 4°79: ié‘éfi (mg/v
ial)

Wt 2 ififlafizfififi (mg)

fiU/\°7°~? Rafi W5:Wp>< (1 4 0.01><E)

 

 

   

(12)

22

 [fifi7’ef/ll 3.2. Ea”; wV/EOD [éfi'ififl’ll (H72

{21W LIV I~ 7‘6in*> 3: a Do

[0 0 7 2] :fifia‘snfifii‘fi] fitfiéfl’Wfioféfifié

Lmfifi (éfifln ~6) @flfifié‘ifiifi‘lfi:4fi%i 4 to?

fiahfflékfifif fi®fifi®fljf$okfixfi

*Eé’iis‘éfi)??o 'CMfifiEfi’ifi/JJE fifcififlbi %€E‘ELC

EU‘IEE 5% the 4%: aim: at U \ 31%4 bfcififlm’fi

fifi§1i6.1%~17.9%’€£a fco

       
 

    
 

 
 

 

 

 
 

 

 

 

       
 

  

   
 

 
 

 
 

  
 

  
  

  
 

 
 

 
 

     
 
     

 
  

              
     
  

 

 

 
  

   
     

 
 
 

 

 

  
     

    

   
 

  

 

   
 

 
   

Wp 2 2+3!) «*7? FfifiéWEMfiM wWEfiE (mg) [0 0 7 3]
F 2 3231) «“7"? FfifiWEMfiAfififl yIWE/ai 1o EEK]

(/0) *4 Miflmaamafifi (magma)
379*; am mx ma (-7.)

2.2m 1 7am 97307754720173 1245

am magma/1 LE4 Ea émfifimm 74

am 3 :fifiazm [m nébawwufi 7 6,1
EH4 25 "C 13mm neammwm 9 7

was: 25 c 7593mm aamwwm 9 2

was ptwsi namfidmfiu 17.9

20 7

[0 0 7 4} $1 *cfiibfcfi’fifié"%§®fl7x%ll€ *—7° 1. H'éf‘fiin'

fiU «<73? P (flaws) Mot/wfifibk 3: @5034: 171 mwfifiwflixala *—7°nLi’ U «"73? Fwéfii!

Waififth‘éfizsb 6217:75me IE * —7”fi€ U «We? £3354 I fi*®,.5‘iagfif%B*Lf::E * —7°fl‘3 U «<7?

F (3iW41~6) Emmafififib 40°C/1\4H%(?%L:§EZSZ> F (*M Eé‘fifl) $06g6l7k50mL§77UXTY§§E A 4%?

Wm”: é'flitwfififiwfi’ (" 5) a; ifififiUIW"? F We? 47”: (32*: : 25°C“ 11731) a CODW’EM u 2E%L\
afiEbuanBfiffl: (¥< 6) IL %Lf(lt° *wffriU twifiako

«”723; F®737¥$X®§§f¥25’ (>1 7) l:%n%“mfib 1‘2 :**%a*n‘r*:>*7®21a§4

fco é‘fMfiEbuELiMfiE/afim, 1%)326179950); r5 afiwmmgfgfiaxfiéafififi‘élc 2: 0‘ 5%? F‘fifiifiifiz
**7°«\° 7°? F’GEWEEI‘EWEEb 6mm 6&0)?th C 24:4?3 i7? 2 fifiéfi¥> lmL%jJUXT25°C'€f/E7&fi

%ME%WLMtLE£6£M%fi§dfii%%4%® w Thwifihfi¥fltfit5bffifibkQWE%T3

filiLlflmao ififin‘iU/i‘f? limifibuim game 1‘ 0*972'2; 57%|? 3 3 ac; fififlfiZflnngbEX‘ 414E
—7°n“€ U «“7? FODEfiLC‘fétfié 5277‘ (mama) a a 5 fiififlb‘fifif; < t: % E’C‘fi’é’f’fiEfiifi bfco 3*477‘

*‘éblfétffzfii’n‘ (EE‘EYSJfi/fi) Llfi‘lrf’cflf L7”: 2’ C ‘fé‘b‘f; < tram 6 \ ‘6 E ccéfiflffi‘flzsmgfzbnii’ E551???
5‘ Mfififiibmgmia *—7°n*° U aw“? 3mm: YE (sfi‘FafiBEmofl‘ Er" 5HE§L786 u fiififi) Mfg

UDfifififibdatfiéfiJfifimifibEbfi < t; 9 7b, ifififi U 7b, i330) E2: 5427*4’Ff‘%aia‘fi753‘% *Tét; < inf:

«”7“? F®§*7§igbu%%asi%3%Lx l: Jfiabé A; M 6‘ fibufl’aflfifibflwg E}: ifif’fiéfiofco 7:

H fifil'i5&%1l%LXTfiafi%c fi‘EWifia—E 02L :15 @ifizfifla 2000rpm/5/77‘flim7‘fi 4‘ W51 @745 pm
*—7°fli’ U “”7”? FEIODEE‘EfiEifi 0%fi‘3fi'fiffi‘ < x M 0» y7‘5 y7 4 Jbfii—“C‘Eifl Tfiifi*4®fia*n‘féifi%f%

E’é’éTEODi’EJZ/x‘fiffifibm 47‘: 75‘s YET?“ Z; C t NEH 6 7:3

Matron §§T¥T$ififioi%98%bm$fi%ék\ Ema 40 1‘3 éfifliéfiimflfli

HEEL 42547594373092; 143% 4.1 *mmbwa fimnffi‘zfirméxwfirififiawific;WHIJfELTCO fi’afl‘féi’fi

ififi$ 'fif$&3%fiit:fii¢%®5:ESZE&*E/ETH’UZC?€L% @UImol/UTEM’GZO ~400FazrcflRl/7’d2’é‘ 280nm®fl&

191%) 4; IE *—7°d€ U «fife? F LiW‘iE/E7E7m~10%fl 716%; (Am ) maria Tina; €1fii§$4i%§%fim Ly

fi'fggfiaiVG‘E/ibx MM?§#7~-13%2€litt¥ifi®fz 72:3

i’ébé C Ufifi‘éflfcc afiH—(mg/mU) : Mvfiififlxwmm / a :ifi*4
[0 0 7 5] Emma ‘féfiéfi‘fififififi s 3W4 : IE 14473421) /\°7“3’— FmsonmczisciaE

‘(Ha’fiéflifs‘éf’f'éfi’fifififiiwfitr Z; 113 I~ 472*: U «*7? JWEZi‘éffefiiz (:20444)
Ffififia [A G4P§‘[§3§i§5§€'€&§?3?’efibl v 53153 5%7‘ MWSifi*4 2 :C t" * *727? U «*7? Fmfifiié (:12303)

F‘fififii’ffiz C $4237?) clifiézsrfimfiffiéz EHEIJ E 2 ififii

ELTCO 50 1‘4 MEEfiEQWE

AMNEAL EX. 1002

fiW2003795975



AMNEAL EX. 1002

éflfififl 1 0) F31. MMJ L;

23

 
EEEEWEIIELE‘fiifiJfié D’UHIJ

  
  
 

(1 3)

 

5333332003795975
24

 fi7‘7‘5%7‘ F Wfififé‘ifibcfi’ié 25°C T®E§fi¥,§7&i§ 5 (CH?

 

 

     

3 bfco 1%

[007612.%% [0077}

zflfifi’zifiu; 1:) éflfié um?Maéwfi7:: Eu éfiflw $$ [$ 5]
is 13 +71:1;«7; F 25 mugwa 52mg»? 5 %7 F'fifléa’éifficzh‘a‘é

mgr;

33a: *1 7 E’Fflfiiw; wimph :ééécQg/mu
*ME 13.0 4.54 150

IEXHZfi/l E 8.0 5.30 120

2§¥é§dd§éfili 6.7 7.01 78 (82)”

1) BEEEHQRIRMKHi méééjé

[0 0 7 8] Eafifiztsizccck ommggmsm (SW 1 “GEEEE % 1 3 wgaafiurmmg ‘Téfiafiaifi E—
  

Ei) “~6.7%0>a:*4wxwag

    

 
9‘ 7CD gifiHODfiWELi‘ My???

503%” LC'fZOTf;TL Mfifiaifi 7%0) Efi‘LODWZEE

L;78mg/mLT359 7C0 QunfiéébeMK/Efgfi‘m. 0°o~6.

 

796051315 1‘73‘ {709:}‘0Lib‘fi‘haESOmg/mfi‘fifia)
fixifttffi’mfimfihbhm  

uififl/J‘¢¥JE bffifiml 5: SEE

7%: $73: LEE—7373‘“) %EL\

«“791 F

7F0fiéfififlEfl%<\ 0.45;;   
”9—er Fl: 20 éififif’flg 7k
 

 Zo (E’fJ/Jfldlo to
 5%?“sz b:

 7cm: 0 .EJ‘E :fl:

@wfflfi%%ho

75‘100mg/m:1:0)5%
m0)?z .7735 77 /(

25°C“C‘l 15%:- 13‘

      
[0 0 7 9] [fiéfilfififll Eabafié'img HEEWJEEI

MAfiiWBODW

20

771W “‘7‘? F (117:: {E’GWA CWEIEECYD) LCSG‘ (,7  I" 955% #375:

L ng/m

  

 
”EVE 1%7kf’aifid1tfiW‘ig;' 0. 12mg/m

JVEEFHELA EVE ipr%afii§§l/fc®75 Kt ”E75EECJ: DEB? 7”:7J<‘f57f511mL%/\>f7MU:E‘; :1

AflyEEFfiEfi’i 1$7fi§$3§v€%fTO/Ln Efi’fifi’iififi?

f’é:

  
I‘M”TJDIFafi%B%%$fiX’CE¥fiEL/Mfis 3{IV 

2835+? a”: /7T§W¢%L<‘:LLJ:01$¥D+Lfl/EVF

ilfi’co

[O 0 8 0}

EEG]

 
 

[0 O 81] [ififiimlwl otmflfifi7 5%“C‘ZET
 
  

     
  

  
3‘ 4u 2303;016:733 25DC+E3§WEE§60°67C617

3517'? L 7C $333033$.(53fifi) .
..f23§%a}§“\7LC}:C%\ $7073]?333%f‘rfto MfiBlejq‘

 
  

 

 
 *Hfi’fiéz /1\//E  

40

50

Tbifi’fififi%7fifli L/fcn

[O 0 8 2]

[i7]

AMNEAL EX. 1002



AMNEAL EX. 1002

(14)

25 26

MAfllWBmW§

40“C/T5%R.H. XZM
4D"C/75%B.H. x4M
40‘C/75%B.H. x6M

25°C/60XB.H. x6M
Initial

40°C/75XR.H. x2M
40“C/75XB.H. x4M
40"C/75H1.H. XGM

25°C/60XB.H. x6M
Initial

40°C/‘75XB.H. xZM
40‘0/75fl1.H. X4M

WUWBKWM

25'C/60Xl1-H. x6M
Initial

40°C/‘75XR.H. XZM
40‘C/75R.H. x4M
40“C/75%R.H. x 6 M

25°C/602R.H. x 6 M

 
  
 
    

   

#33332003795975

  
   

  
[0 0 8 3} @EIWIZ 1$8bafihk5 Lax ftfiWA 2 [0 0 8 5} flfifiljz 4 0°C$fifimf€7 5 %T“1Ifil,, f%

mgcaim‘bt VV: %—11/2mg\ zrmgfififl'ak‘fé‘mt fibfco fiéfiflwfifififififizx ER? y/WE QM:

QW‘EE : 2mg/mL)7E§E§QL/\ Ffii¥5imci bffiigfw’: *8? TELEt C 5 E9 (Drfiéfifiéfgrfco
7kféif§ mfg/W “PMCQ‘E‘; j‘Lfiy&iéfimfifé\ E3 [0 0 8 6]

fifié’iifiéfifa he ifiififié’ififn’éTf'fi‘ 1 w 7114935855.»? [8% 9]
 

ifi‘X'GE‘fia u :i‘jfiz ymfifi *1? \y 7”?%%37;

: a La: mflfifi’iisiwaffifibfcg

[0 0 8 4]

[3E 8] 30

MicsiUMZDmififiizfi

 

 
M75 CBJLWDUJWHQ

(max) -oo.ox 100.0%40°C/75%B.H.><1M 93.9% 93.4%

40°C/75%R.H.x 1M 3.5% 3.0%
8*

40°C/75%|1.H.x1M 1.4% 2.0%

 

 

  

 %

 

  

  

 
 

  

[0 0 8 7} [WWW 1 Hfiifimmfm {EWAE’E fizéfiom ‘(fifié’iififé €58
arvk'etrgfnéu 2E1 oazfiflwflmm §7M§H§i ,X'Gfiifigu j‘bhyifimg

(fté.\%i%§ 2 Zing/[HM 783%5 LN Ififillfifib’fifi‘ufifiblc‘; acct bzfififi’iis‘éuuw’fiig the
D %§E%§b7’c0)75\ Efizlaflbcck b?%6hfc%7j<¥§?fi [0 0 8 8]  

 0.5nlL7818471bccfij‘iE3\ :I‘thyfifififimife‘ WEE? so [8510} 

IM’ 7”]L%Ffl%fi&$ifi

#17 v 7'€%ffir'fi“é Z 2:

AMNEAL EX. 1002



AMNEAL EX. 1002

(15)

MEEJzUWFOJF'EflfiJZfi

28

 
[0 O 8 91%5fi1fl3

4 0 “Cififiifi

(5%???) \ ifififi

 

 

  
 

E75%Tla_%LLkUQM®fiE

V/WE

   
  

 
 éfi§%ifilifi bf: 2: C 5‘

WE tflfiFwfiflmfi

ii? 1 1 ®%§5§%7E?%7’c0

[0090}

[2311]

(W) 40°C/75%R.H. x 1M 86.4% 91.4%

E 40°C/75%R.H. X 1M 14.2% 11.4%

AMT/75141.11. X 1 M 9.3% 4. 5%
 

 
[0091]%%H1%;Ufi.H2ti$fl3&flw

L\$fiw®1ti—f$U«/%iwfi%fifififlL

Bwf\%fl

c1: ‘9 \ GE'fibléi

  
  
 
fifingy:kew%mM?éztm

éfififiyN7EH&U QW®E&&  

9‘73: < 3L% C 875W“? £7???

a 73%??? a 723

m092}

[fiflfi‘izzfl
 

SEQUENCE LISTING
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<110> Meiji Dairies CorporaLion; Takeda Chemical indueries, LLd.

<120> MuiLipie EpiLope AceLyiaLed PoiypepLides
<130> H14020

<150> JP P20017196607
<151> 2001706728

<160> 23

<170> Patentin Ver. 2.1

<210> 1

<211> 105

<212> PRT

<213> Cryptomeria japonica
<400> 1

Met Lys Val Thr Val Ala Phe Asn Gln
i 5

Phe I16 Lys Arg Val Ser Asn Va] lie
20 25

iie Phe Ala Set Lys Asn Phe His Leu
35 40

Giy Arg Arg Trp Lys Asn ASH Arg lie
50 55

Thr Giy Phe Thr Leu MeL Giy Arg Arg

Phe Gly Pro Asn Arg
i0

Iie His Giy Arg Arg
30

Gin Lys Asn ihr lie
45

Trp Leu Gin Phe Ala
60

Leu Lys MeL Pro MeL

Arg Val
15

lie Asp

Giy Thr

Lys Leu

Tyr iie

tfimkflflkfi%éc
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(16)

29

65 70 75

Ala Gly Tyr Lys Thr Phe Asp Gly Arg Arg Val Asp Gly lle lle Ala
85 90

Ala Tyr Gln Aan Dre Ala Ser Trp Lys
100 105

<2 0> 2

<2 1> 339

<2 2> DNA

<2 3> Cryptumeria japunica
<400> 2

fiW2003795975

ca eccggga aaLccaLgaa ggtgacagtg gcgttcaatc aaLLngacc Laaccgtcga 60

gtgtttatca agagagtgag caatgttatc atacacggtc gtcgaatcga catctttgca 120

tC’aaaaact ttcacttaca aaagaacacg ataggaacag ggcgtcgatg gaagaacaat 180

agaatatggt tgcagtttgc taaacttaca ggttttactc taatgggtcg tcgactcaaa 240

atgcctatgt acattgctgg gtataagact tttgatggcc gtcgagtaga tgggataata 300

gC’gcgtacc aaaatccagc gagctggaag taagcttgg
<2 0> 3

<2 l> 25

<2 2> DNA

<2 3> Artificial Sequence

 
<223> Deaeription of Artificial SequencezPrimer
<4OU> 3

ccatcccggg aaatccatga aggtg
<2lO> 4

<2ll> 26

<212> DNA

<2l3> Artificial Sequence
<220>

<223> Description of Artificial SequencezPrimer
<400> 4

ggtagtcgac ggttaggtcc aaattg
<210> 5

<le> 25

<212> DNA

<Zl3> Artificial Sequence
<220>

<223> Description of Artificial Sequence Primer
<400> 5

ccatcccggg ccctgtgtgt ttatc
<2l0> 6

<2ll> 26

<2l2> DNA

<2l3> Artificial Sequence
<220>

<223> Description of Artificial Sequence:Primer
<400> 6

ggtagtcgac gaecgtgtat gataac

339

26

25

26
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(17)

31

<2l0> 7

<2ll> 25

<2l2> UNA

<2l3> Artificial Sequence
<220>

<223> Description of Artificial Sequence:Primer
<400> 7

ccatctgcag tgtttatcaa gagag
<2l0> 8

<211> 27

<212> DNA

<213> Artificial Sequence
<220>

<223> Description of Artificial Sequence Primer
<400> 8

ccatcccggg attgatatct ttgcatc
<210> 9

<211> 26

<212> NA

<213> Artificial Sequence
<220>

<223> escription of Artificial Sequence Primer
<400> 9

ggtagtcgac gccctgttcc tatcgt
<2lU> 0

<2ll> 26

<212> NA

<2l3> Artificial Sequence
<220>

<223> escription of Artificial SequencezPrimer
<400> 0

tggaagaaca atagaatatg gttgca
<210> l

<211> 26

<212> NA

<213> Artificial Sequence
<220>

<223> cscription of Artificial Soqucncc Primer
<400> l

ggtagtcgac gacccattag agtaaa
<2l0> 2

<2ll> 27

<2l2> NA

<2l3> Artificial Sequence
<220>

<223> escription of Artificial Sequence:Primer
<400> 2

 
ccatga:atc gacatctttg catctaa

fiW2003795975
32

27

26

26

26

27

AMNEAL EX. 1002



AMNEAL EX. 1002

<223>

<400>

<2l0>

<211>

<2l2>

<2l3>

<220>

<223>

<400>

(18)

33

3

25

NA

Artificial Sequence

escription of Artificial Sequence:Primer

Artificial Sequence

escription of Artificial Sequence Primer
4

gcataagctt acttccagct cgctgg
<2l0>

<2ll>

<2l2>

<2l3>

<220>

<223>

<400>

5

26

NA

Artificial Sequence

escription of Artificial Sequence Primer
5

cgatgg:acc tcaaaatgcc tatgta
<2lU>

<le>

<212>

<213>

<220>

<223>

<400>

6

26

NA

Artificial Sequence

escription of Artificial SequencezPrimer
6

ggtagtcgac ggccatcaaa agtctt
<2l0>

<2ll>

<2l2>

<2l3>

<220>

<223>

<400>

,7I

29

NA

Artificial Sequence

cscription of Artificial Soqucnce Primer7I

ccagtgaatt cccctgttga caattaatc
<2l0>

<le>

<2l2>

<2l3>

<ZZU>

<223>

<400>

8

32

NA

Artificial Sequence

escription of Artificial Sequence:Primer
8

 
fiW2003795975

34

26

26

26

29
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(19)

35

gtactagtta actagttcga tgattaattg tc
<210> 9

<2ll> 26

<212> NA

<213> Artificial Sequence
<220>

<223> escription of Artificial Sequence:Primer
<400> 9

gcaagt:gac gt“aaaaggg tatcga
<210> 20

<211> 31

<212> NA

<213> Artificial Sequence
<220>

<223> escription of Artificial Sequence Primer
<400> 20

cattttaaac thcttacta atcgataccc t
<210> 21

<211> 26

<212> DNA

<213> Artificial Sequence
220

<223> Ueecription of Artificial SequencezPrimer
<4OU> 21

 
/\ V

aargtnacng tngcnttyaa tcaatt
<210> 22

<211> 29

<212> NA

<213> Artificial Sequence
<220>

<223> escription of ArLificial SequencezPrimer
<400> 22

ccattc:aga ttctcaccaa taaaaaacg
<210> 23

<211> 28

<212> NA

<213> Artificial Sequence
<220>

<223> escription of Artificial Sequence
<400> 23

aattcccctg ttgacaatta atcatcgaac tagttaacta gtacgcaagt

 
agggta:cga ttagtaagga ggtttaaaat gaaggtgact gttgctttta
acctaac

5C F®MN§iHYFEJfiWfiWEfAE i172; 37/2?
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fiW2003795975
36

32

26

31

26

29

tgacgtcaaa 60

atcaatttgg 120
127
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based antiseptic. CONSTiTUTION: This eye drops contain, as active ingredients, 0.25-
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PTO/SB/OG (09-11)
Approved for use through 1/31/2014. OMB 0651-0032

U 8 Patent and Trademark Office, U 8 DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

PATENT APPLICATION FEE DETERMINATION RECORD Application or DOCKET Number Filing Date
Substitute for Form PTO-875 14/096,346 12/04/2013 D To be Mailed

ENTITY: El LARGE I] SMALL El MICRO

APPLICATION AS FILED — PART I

(Column 1) (Column 2)

NUMBER FILED NUMBER EXTRA RATE ($1 FEE w,

37CFR1.16a, b,or c

37CFR1.16’k (I) ortm

D EXAMINATION FEE

TOTAL CLAIMS _
I37 CFR1.16(i)) minus 20 _
INDEPENDENT CLAIMS .
I37 CFR1.16(h) minuss=

If the specification and drawings exceed 100 sheets
of paper, the application size fee due is $310 ($155
for small entity) for each additional 50 sheets or
fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37

EIAPPLICATION SIZE FEE
(37 CFR1.16(s))

I] MULTIPLE DEPENDENT CLAIM PRESENT (s7 CFFI1.16(j))
* If the difference in column 1 is less than zero, enter “0" in column 2.

APPLICATION AS AMENDED — PART II

(Column 2) (Column 3)

CLAIMS HIGHEST
REMAINING NUMBER
AFTER PREVIOUSLY
AMENDMENT PAID FOR

PRESENT EXTRA ADDITIONAL FEE ($)

 
I:I Application Size Fee (37 CFR1.16(s))

AMENDMENI
D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR1.16(j))

TOTAL ADD‘L FEE

(Column 3

CLAIMS HIGHEST
REMAINING NUMBER

AFTER PREVIOUSLY
AMENDMENT PAID FOR

I.16ir
Independent ,, , ”a,

El Application Size Fee (37 CFR1.16(s))

)

PRESENT EXTRA ADDITIONAL FEE ($)

AMENDMENT
D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR1.16(j))

TOTAL ADD‘L FEE

* If the entry in column 1 is less than the entry in column 2, write ‘0" in column 3. LlE
" If the “Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter “20". /DEAN NA RORIE/
*" If the “Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter “3".
The “Highest Number Previously Paid For” (Total or Independent) is the highest numberfound in the appropriate box in column 1.

 
This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which Is to file (and by the USPTO to
process) an application. Confidentiality Is governed by 35 U.S.C. 122 and 37 CFR 114. This collection is estimated to take 12 minutes to complete, Including gathering,
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, US. Patent and Trademark Office, US.
Department of Commerce, PO. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800—PTO-9199 and select option 2.
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N O'I'IEICA'I'ION DATE DELIVERY MODE

04/06/2015 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the

following e-mail address(es):

bostonpatent@ lathropgage . com
cubist_docketing @cardinal—ipcom

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)

 . . . . 14/096,346 O‘CONNOR ET AL.
Applicant-Initiated Intervrew Summary _ _Examiner Art UnIt

Ll NI KOMATSU 1676
 

All participants (applicant, applicant’s representative, PTO personnel):

(1) LI Nl KOMA TSU. (3)Brian C. Tringue, Sandra O’Connor.

(2) Julie Ha. (4)Dianne Pecoraro Laura Ginkel.
 

Date of Interview: 3/31/2015.

Type: D Telephonic El Video Conference
IZI Personal [copy given to: El applicant El applicant’s representative]

Exhibit shown or demonstration conducted: El Yes IZI No.
If Yes, brief description:

Issues Discussed E101 E112 |Z|102 E103 I:IOthers
(For each of the checked box(es) above, please describe below the issue and detailed description of the discussion)

Claim(s) discussed:

Identification of prior art discussed:

Substance of Interview
(For each issue discussed. provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification of a
reference or a portion thereof. claim interpretation. proposed amendments. arguments of any applied references etc...)

Applicant’s representative, Brian C. Tringue, requested an interview to discuss the reie ctions set forth in the non-final
office action mailed on 12/10/2014. Possible claim amendments to overcome the reiections have been discussed.
Applicant will file response to the office action.

Applicant recordation instructions: The formal written reply to the last Office action must include the substance of the interview. (See MPEP
section 713.04). If a reply to the last Office action has already been filed, applicant is given a non-extendable period of the longer of one month or
thirty days from this interview date, or the mailing date of this interview summary form, whichever is later, to file a statement of the substance of the
interview

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of
the substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the
general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised.

|:| Attachment 
lJULlE HAl /Ll NI KOMATSU/

Primary Examiner, Art Unit 1675 Examiner, Art Unit 1676

  
 U 8 Patent and Trademark Office

PTOL-413 (Rev. 8/11/2010) Interview Summary Paper No. 20150331
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Summary of Record of Interview Requirements

Manual of Patent Examining Procedure (MPEP), Section 713.04, Substance of Interview Must be Made of Record
A complete written statement as to the substance of any face-to-face, video conference, or teiephone interview with regard to an application must be made of record in the
application whether or not an agreement with the examiner was reached at the interview.

Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews
Paragraph (b)

in every instance where reconsideration is requested in view of an interview with an examiner, a complete written statement of the reasons presented at the interview as
warranting favorable action must be Iiied by the applicant. An interview does not remove the necessity for replyto Office action as specified in §§ 1.111, 1.135. (35 U.S.C. 132)

37 CFR §1.2 Business to be transacted in writing.
All business with the Patent or Trademark Office should be transacted in writing. The personal attendance of applicants or their attorneys or agents at the Patent and
Trademark Office is unnecessary. The action of the Patent and Trademark Office will be based exclusively on the written record in the Office. No attention will be paid to
any alieged orai promise, stipulation, or understanding in relation to which there is disagreement or doubt. 

The action of the Patent and Trademark Office cannot be based exclusively on the written record in the Office if that record is itself
incomplete through the failure to record the substance of interviews.

It is the responsibility of the applicant or the attorney or agent to make the substance of an interview of record in the application file, unless
the examiner indicates he or she will do so. It is the examiner’s responsibility to see that such a record is made and to correct material inaccuracies
which bear directly on the question of patentability.

Examiners must complete an Interview Summary Form for each interview held where a matter of substance has been discussed during the
interview by checking the appropriate boxes and filling in the blanks. Discussions regarding only procedural matters, directed solely to restriction
requirements forwhich interview recordation is otherwise provided for In Section 812.01 of the Manual of Patent Examining Procedure, or pointing
out typographical errors or unreadable script in Office actions or the like, are excluded from the interview recordation procedures below. Where the
substance of an interview Is completely recorded in an Examiners Amendment, no separate Interview Summary Record Is required.

The Interview Summary Form shall be given an appropriate Paper No., placed In the right hand portion of the file, and listed on the
"Contents” section of the file wrapper. In a personal interview, a duplicate of the Form is given to the applicant (or attorney or agent) at the
conclusion of the interview. In the case of a telephone or video-conference interview, the copy is mailed to the applicant’s correspondence address
either with or prior to the next official communication. If additional correspondence from the examiner is not likely before an allowance or if other
circumstances dictate, the Form should be mailed promptly after the Interview rather than with the next official communication.

The Form provides for recordation of the following information:
—Application Number (Series Code and Serial Number)
— Name of applicant
7 Name of examiner
— Date of interview

—Type of interview (telephonic, video-conference, or personal)
7 Name of participant(s) (applicant, attorney or agent, examiner, other PTO personnel, etc.)
—An indication whether or not an exhibit was shown or a demonstration conducted

—An identification of the specific prior art discussed
— An indication whether an agreement was reached and if so, a description of the general nature of the agreement (may be by

attachment of a copy of amendments or claims agreed as being allowable). Note: Agreement as to allowability is tentative and does
not restrict further action by the examiner to the contrary.

—The signature of the examiner who conducted the interview (if Form is not an attachment to a signed Office action)

It is desirable that the examiner orally remind the applicant of his or her obligation to record the substance of the interview of each case. It
should be noted, however, that the Interview Summary Form will not normally be considered a complete and proper recordation of the interview
unless it includes, or is supplemented by the applicant or the examiner to include, all of the applicable items required below concerning the
substance of the interview.

A complete and proper recordation of the substance of any interview should include at least the following applicable items:
1) A brief description of the nature of any exhibit shown or any demonstration conducted,
2) an identification of the claims discussed,
3) an identification of the specific prior art discussed,
4) an identification of the principal proposed amendments of a substantive nature discussed, unless these are already described on the

Interview Summary Form completed by the Examiner,
5) a brief identification of the general thrust of the principal arguments presented to the examiner,

(The identification of arguments need not be lengthy or elaborate. A verbatim or highly detailed description of the arguments is not
required. The identification of the arguments is sufficient if the general nature or thrust of the principal arguments made to the
examiner can be understood in the context of the application file. Of course, the applicant may desire to emphasize and fully
describe those arguments which he or she feels were or might be persuasive to the examiner.)

6) a general indication of any other pertinent matters discussed, and
7) if appropriate, the general results or outcome of the interview unless already described in the Interview Summary Form completed by

the examiner.

Examiners are expected to carefully review the applicant‘s record of the substance of an interview. If the record is not complete and
accurate, the examiner will give the applicant an extendable one month time period to correct the record.

Examiner to Check for Accuracy

If the claims are allowable for other reasons of record, the examiner should send a letter setting forth the examiner’s version of the
statement attributed to him or her. If the record is complete and accurate, the examiner should place the indication, ”Interview Record OK" on the
paper recording the substance of the interview along with the date and the examiner‘s initials.
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UNITED STATES PATENT AND TRADEMARK OFFICE UVTTET‘I STATES DEPARTWF‘NT 0F COM'MFIRCFI
United States Patent and Trademark Office
Atkh'ess. COMMISSTOWR FOR PATENTSPO Box 1450

Alexandtiay‘hjgnia 22313-1450wvmmsptogov
 

  APPLICATION NUMBER FILING OR 371(C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NOJTITLE

14/096,346 12/04/2013 Sandra O'Connor 552815: CPT-Ol 1 USDV
CONFIRMATION NO. 2832

113613 PUBLICATION NOTICE

Lathrop & Gage

28 State Street I|||l|||||||||||||||||IIILIIIIIIIIIIIIIIIIII|||l|||||||||I|||||| ||I||||||l|l|||||||l|||l|||00000007233 387
Boston, MA 02109-1775

Title:L|POPEPT|DE COMPOSITIONS AND RELATED METHODS

Publication No.US-2014-0364380-A1
Publication Date:12/11/2014

NOTICE OF PUBLICATION OF APPLICATION

The above—identified application will be electronically published as a patent application publication pursuant to 37
CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTO‘s publically available Searchable Databases via the
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/.

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set forth

in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO‘s Office of
Public Records. The Office of Public Records can be reached by telephone at (703) 308-9726 or (800) 972-6382,
by facsimile at (703) 305-8759, by mail addressed to the United States Patent and Trademark Office, Office of
Public Records, Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and the

dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through the Patent
Electronic Business Center at www.uspto.gov using the public side of the Patent Application Information and
Retrieval (PAIR) system. The direct link to access this status information is currently http://pair.uspto.gov/. Prior to

publication, such status information is confidential and may only be obtained by applicant using the private side of
PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

 

Office of Data Managmcnt, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of 1
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N O'I'IEICA'I'ION DATE DELIVERY MODE

12/ l 0/2014 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the

following e-mail address(es):

bostonpatent@ lathropgage . com
cubist_docketing @cardinal—ipcom

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)
 14/096,346 O'CONNOR ET AL.

Office Action Summary Examiner Art Unit AIA (First Inventorto File)

LI NI KOMATSU 1676 SN?” 

 
-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address --

Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE §MONTHS FROM THE MAILING DATE OF

THIS COMMUNICATION.Extensions of time may be available under the provisions of 37 CFR 1. 1361a) In no event, however may a reply be timely filed
after SIX (6) MONTHS from the mailing date of this communication

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received bythe Office later than three months after the mailing date of this communication, even if timely filed, may reduce any
earned patent term adjustment. See 37 CFR 1.704(b).

Status

MEI Responsive to communication(s) filed on W.

El A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on

2a)|:l This action is FINAL. 2mm This action is non-final.

3)I:I An election was made by the applicant in response to a restriction requirement set forth during the interview on

; the restriction requirement and election have been incorporated into this action.

4)|:| Since this application is in condition for allowance except for formal matters, prosecution as to the merits is

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 QC. 213.

Disposition of Claims*

5)IXI Claim(s) HHS/are pending in the application.

5a) Of the above Claim(s) is/are withdrawn from consideration.

6)|:| Claim(s)_ is/are allowed.

7)|XI Claim(s)_22-42is/are rejected.

8)E| Claim(s)_31 and41 is/are objected to.

9)I:I Claim((s) are subject to restriction and/or election requirement.
* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a

participating intellectual property office for the corresponding application. For more information, please see

or send an inquiry to Pl-‘eredbackfébusptooov.

 

htt ://\wiiw,usoto.c.=ov/atents/i -1§t events/ . i1/inctex.'s,    

Application Papers

10)IZ| The specification is objected to by the Examiner.

11)|Z| The drawing(s) filed on 12/4/2013 is/are: a)|:l accepted or b)IZ objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d).

Priority under 35 U.S.C. § 119

12)I:I Acknowledgment is made of a claim for foreign priority under 35 U.S.C.§119(a)-(d) or (f).

Certified copies:

a)|:l All b)|:l Some” c)I:I None of the:

1.l:l Certified copies of the priority documents have been received.

2.|:I Certified copies of the priority documents have been received in Application No.

3.l:l Copies of the certified copies of the priority documents have been received in this National Stage

application from the International Bureau (PCT Rule 17.2(a)).

“ See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)

1) E Notice of References Cited (PTO-892) 3) D Interview Summary (PTO-413)
. I Paper No(s)/Mai| Date.

2) IX InformatIon DIscIosure Statement(s) (PTO/SB/Oaa and/or PTO/SB/08b) 4 l:l O h IPaper No(s)/Mai| Date 4/1/2014 and 4 IDS on 1/6/2014. I ‘ er-
U 8 Patent and Trademark Office
PTOL-326 (Rev. 11-18) Office Action Summary Part of Paper NolMaiI Date 20141107
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Application/Control Number: 14/096,346 Page 2

Art Unit: 1676

DETAILED ACTION

1. The present application is being examined under the pre—AIA first to invent provisions.

2. Response to Election/Restriction filed on 9/24/2014 is acknowledged.

3. Claims 1-21 have been cancelled.

4. New claims 22-42 have been added.

5. Claims 22—42 are pending in this application.

Election/Restrictions

6. Applicant’s election without traverse of sucrose as species of excipient; a molar ratio of

daptomycin to the sugar of about 1 :1.12 to about 1:21.32 as recited in claim 25 as species of molar ratio

of daptomycin to the sugar; a pH of 6.5-7.5 as recited in claim 37 as species of pH; a phosphate buffering

agent as species of buffering agent; and converting the aqueous daptomycin solution to a solid

pharmaceutical composition by lyophilization as recited in claim 40 as species of way to convert the

aqueous daptomycin solution to a solid pharmaceutical composition in the reply filed on 9/24/2014 is

acknowledged.

The instant claims 22—42 are drawn to a solid pharmaceutical daptomycin composition comprising

daptomycin and at least one excipient selected from glycine and a sugar, wherein an amount of the solid

pharmaceutical daptomycin composition comprising 500 mg of daptomycin dissolves in 10 mL of 0.9%

aqueous sodium chloride in less than 5 minutes at about 25 degrees C; and a pharmaceutical product

comprising such solid daptomycin composition and a pharmaceutically acceptable diluent. A search was

conducted on the elected species and prior art was found. Claims 22-42 are examined on the merits in

this office action.

Objections

7. The use of trademarks has been noted in this application, for example, CUBICIN® (see page 1,

line 20 and many others in instant specification). Each letter of the trademarks should be capitalized

wherever it appears and be accompanied by the generic terminology. Although the use of trademarks is
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Application/Control Number: 14/096,346 Page 3

Art Unit: 1676

permissible in patent applications, the proprietary nature of the marks should be respected and every

effort made to prevent their use in any manner which might adversely affect their validity as trademarks.

8. The specification is objected to for the following minor informality: The specification recites

“Unexpectedly, combining daptomycin with one or more non-reducing sugars (e.g., sucrose, trehalose,

sucrose and mannitol) in a solid pharmaceutical preparation..." on page 11, lines 21-22 of instant

specification. There appears to be an extra “sucrose” in the recitation. Applicant is required to correct

this error.

Please note, the specification has not been checked to the extent necessary to determine

the presence of all possible error. Applicant's cooperation is required in correcting any errors of

which applicant may become aware in the specification. MPEP § 608.01.

9. The drawings are objected to for the following minor informality:

Figures 1, 2 and 4: it is unclear what “5" in the figures is referring to.

Corrected drawing sheets in compliance with 37 CFR 1.121 (d) are required in reply to the Office

action to avoid abandonment of the application. Any amended replacement drawing sheet should include

all of the figures appearing on the immediate prior version of the sheet, even if only one figure is being

amended. The figure or figure number of an amended drawing should not be labeled as “amended.” If a

drawing figure is to be canceled, the appropriate figure must be removed from the replacement sheet,

and where necessary, the remaining figures must be renumbered and appropriate changes made to the

brief description of the several views of the drawings for consistency. Additional replacement sheets may

be necessary to show the renumbering of the remaining figures. Each drawing sheet submitted after the

filing date of an application must be labeled in the top margin as either “Replacement Sheet" or “New

Sheet" pursuant to 37 CFR 1.121(d). If the changes are not accepted by the examiner, the applicant will

be notified and informed of any required corrective action in the next Office action. The objection to the

drawings will not be held in abeyance.

10. Claim 31 is objected to for the following minor informality: Claim 31 recites “he solid

composition...". This appears to be a typo. The recitation should be “The solid composition...

Applicant is required to correct this error.
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Art Unit: 1676

11. Claim 41 is objected to for the following minor informality: Claim 41 recites the term “containing”.

Applicant is suggested to amend the recitation to “comprising”.

Rejections

Claim Rejections - 35 USC § 101

12. 35 U.S.C. 101 reads as follows:

Whoever invents or discovers any new and useful process, machine, manufacture, or
composition of matter, or any new and useful improvement thereof, may obtain a patent therefor,
subject to the conditions and requirements of this title.

13. Claims 22-42 are rejected under 35 U.S.C. 101 because the claimed invention is not directed to

patent eligible subject matter. Based upon an analysis with respect to the claim as a whole, claims 22-42

are determined to be directed to a law of nature/natural principle. The rationale for this determination is

explained below: The claimed solid pharmaceutical daptomycin composition and a pharmaceutical

product comprising such solid daptomycin composition and a pharmaceutically acceptable diluent in

instant claims 22—42 recite multiple natural products. For example, daptomycin is a naturally occurring

peptide, as evidenced by instant specification. Lactose is a natural product, as evidenced by Food

source of lactose (from Dietitians of Canada, enclosed pages 1-3). Sucrose is a natural product, as

evidenced by Source of sucrose (from htt :x/wwwehowcom/about 5.376127 sources—sucrosehtml
  

enclosed pages 1—2). Mannitol is a natural product, as evidenced by Mannitol (enclosed pages 1—2, from

htt Liz’mvwdrutseem/inactive/mann:tol--142.html? rintable=1). Trehalose is a natural product, as  

evidenced by Richards et al (Food and Chemical Toxicology, 2002, 40, pages 871 -898). In the broadest

reasonable interpretation, water is a pharmaceutically acceptable diluent; and water is a natural product,

://www.bioloas evidenced by Water (from httc --online.cr /dictlonar /Water, enclosed pages 1-3).  

Detailed analysis of all the factors is as follows:

Factors that weigh toward eligibility (significantly different):
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Art Unit: 1676

a) Claim is a product claim reciting something that initially appears to be a natural product, but after

analysis is determined to be non—naturally occurring and markedly different in structure from naturally

occurring products.

Factor a) is not satisfied, because the claimed solid pharmaceutical daptomycin composition and

a pharmaceutical product comprising such solid daptomycin composition and a pharmaceutically

acceptable diluent in instant claims 22—42 do not recite features or steps demonstrating a marked

difference from what exists in nature; and the claimed solid pharmaceutical daptomycin composition and

a pharmaceutical product comprising such solid daptomycin composition and a pharmaceutically

acceptable diluent in instant claims 22—42 do not recite meaningful limitations that add something of

significance to the judicial exception.

b) Claim recites elements/steps in addition to the judicial exception(s) that impose meaningful limits on

claim scope, i.e., the elements/steps narrow the scope of the claim so that others are not substantially

foreclosed from using the judicial exception(s).

Factor b) is not relevant, because the claimed solid pharmaceutical daptomycin composition and

a pharmaceutical product comprising such solid daptomycin composition and a pharmaceutically

acceptable diluent in instant claims 22-42 do not include any elements/steps in addition to the natural

products.

0) Claim recites elements/steps in addition to the judicial exception(s) that relate to the judicial exception

in a significant way, i. e., the elements/steps are more than nominally, insignificantly, or tangential/y

related to the judicial exception(s).

Factor c) is not relevant, because the claimed solid pharmaceutical daptomycin composition and

a pharmaceutical product comprising such solid daptomycin composition and a pharmaceutically

acceptable diluent in instant claims 22-42 do not include any elements/steps in addition to the natural

products.
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d) Claim recites elements/steps in addition to the judicial exception(s) that do more than describe the

judicial exception(s) with general instructions to apply or use the judicial exception(s).

Factor d) is not relevant, because the claimed solid pharmaceutical daptomycin composition and

a pharmaceutical product comprising such solid daptomycin composition and a pharmaceutically

acceptable diluent in instant claims 22-42 do not include any elements/steps in addition to the natural

products.

e) Claim recites elements/steps in addition to the judicial exception(s) that include a particular machine or

transformation of a particular article, where the particular machine/transformation implements one or more

judicial exception(s) or integrates the judicial exception(s) into a particular practical application. (See

MPEP 2106(ll)(B)(1) for an explanation of the machine or transformation factors).

Factor e) is not relevant, because the claimed solid pharmaceutical daptomycin composition and

a pharmaceutical product comprising such solid daptomycin composition and a pharmaceutically

acceptable diluent in instant claims 22-42 do not include any elements/steps in addition to the natural

products.

f) Claim recites one or more elements/steps in addition to the judicial exception(s) that add a feature that

is more than well-understood, purely conventional or routine in the relevant field.

Factor f) is not relevant, because the claimed solid pharmaceutical daptomycin composition and a

pharmaceutical product comprising such solid daptomycin composition and a pharmaceutically

acceptable diluent in instant claims 22-42 do not include any elements/steps in addition to the natural

products.

Factors that weigh against eligibility (not significantly difterent):

9) Claim is a product claim reciting something that appears to be a natural product that is not markedly

different in structure from naturally occurring products.
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Factor g) is satisfied, because the claimed solid pharmaceutical daptomycin composition and a

pharmaceutical product comprising such solid daptomycin composition and a pharmaceutically

acceptable diluent in instant claims 22-42 do not recite features or steps demonstrating a marked

difference from what exists in nature; and the claimed solid pharmaceutical daptomycin composition and

a pharmaceutical product comprising such solid daptomycin composition and a pharmaceutically

acceptable diluent in instant claims 22—42 do not recite meaningful limitations that add something of

significance to the judicial exception.

h) Claim recites elements/steps in addition to the judicial exception(s) at a high level of generality such

that substantially all practical applications of the judicial exception(s) are covered.

Factor h) is not relevant, because the claimed solid pharmaceutical daptomycin composition and

a pharmaceutical product comprising such solid daptomycin composition and a pharmaceutically

acceptable diluent in instant claims 22—42 do not include any elements/steps in addition to the natural

products.

i) Claim recites elements/steps in addition to the judicial exception(s) that must be used/taken by others to

apply the judicial exception(s).

Factor i) is not relevant, because the claimed solid pharmaceutical daptomycin composition and a

pharmaceutical product comprising such solid daptomycin composition and a pharmaceutically

acceptable diluent in instant claims 22—42 do not include any elements/steps in addition to the natural

products.

1) Claim recites elements/steps in addition to the judicial exception(s) that are well-understood, purely

conventional or routine in the relevant field.

Factorj) is not relevant, because the claimed solid pharmaceutical daptomycin composition and a

pharmaceutical product comprising such solid daptomycin composition and a pharmaceutically
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acceptable diluent in instant claims 22-42 do not include any elements/steps in addition to the natural

products.

k) Claim recites elements/steps in addition to the judicial exceptionls) that are insignificant extra-solution

activity, e.g., are merely appended to the judicial exception(s).

Factor k) is not relevant, because the claimed solid pharmaceutical daptomycin composition and

a pharmaceutical product comprising such solid daptomycin composition and a pharmaceutically

acceptable diluent in instant claims 22-42 do not include any elements/steps in addition to the natural

products.

/) Claim recites elements/steps in addition to the judicial exceptionls) that amount to nothing more than a

mere field of use.

Factor I) is not relevant, because the claimed solid pharmaceutical daptomycin composition and a

pharmaceutical product comprising such solid daptomycin composition and a pharmaceutically

acceptable diluent in instant claims 22-42 do not include any elements/steps in addition to the natural

products.

Considering all the relevant factors, the claimed solid pharmaceutical daptomycin composition

and a pharmaceutical product comprising such solid daptomycin composition and a pharmaceutically

acceptable diluent in instant claims 22-42 are not significantly different than a judicial exception (natural

product).

Claim Rejections - 35 USC § 1 12 second paragraph

14. The following is a quotation of 35 U.S.C. 112(b):
(B) CONCLUSION—The specification shall conclude with one or more claims particularly
pointing out and distinctly claiming the subject matter which the inventor or a joint inventor
regards as the invention.

The following is a quotation of 35 U.S.C. 112 (pre-AIA), second paragraph:
The specification shall conclude with one or more claims particularly pointing out and distinctly
claiming the subject matter which the applicant regards as his invention.
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15. Claims 22-42 are rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-AIA), second paragraph,

as being indefinite for failing to particularly point out and distinctly claim the subject matter which the

inventor or ajoint inventor, or for pre-AIA the applicant regards as the invention.

16. Claims 22 and 41 are indefinite, because claim 22 recites “wherein an amount of the solid

pharmaceutical daptomycin composition comprising 500 mg of daptomycin dissolves in 10 mL of 0.9%

aqueous sodium chloride in less than 5 minutes at about 25 degrees C”; and claim 41 recites “wherein an

amount of the solid pharmaceutical daptomycin composition containing 500 mg of daptomycin dissolves

in 10 mL of 0.9% aqueous sodium chloride in less than 2 minutes at 25 degrees C”. However, the speed

of dissolving the solid pharmaceutical daptomycin composition depends on many conditions, such as the

physical form of the solid, the type of mixing involved and many others. For example, a loose powder

would dissolve faster than a solid chunk. Because claims 23-40 and 42 depend from indefinite claim 22,

and do not clarify the point of confusion, they must also be rejected under 35 U.S.C. 112(b) or 35 U.S.C.

112 (pre—AIA), second paragraph.

Claim Rejections - 35 USC § 1 12 fourth paragraph

17. The following is a quotation of 35 U.S.C. 112(d):

(d) REFERENCE IN DEPENDENT FORMS—Subject to subsection (e), a Claim in dependent
form shall contain a reference to a claim previously set forth and then specify a further limitation
of the subject matter claimed. A claim in dependent form shall be construed to incorporate by
reference all the limitations of the claim to which it refers.

The following is a quotation of 35 U.S.C. 112 (pre-AIA), fourth paragraph:
Subject to the [fifth paragraph of 35 U.S.C. 112 (pre-AIA)], a claim in dependent form shall
contain a reference to a claim previously set forth and then specify a further limitation of the
subject matter claimed. A claim in dependent form shall be construed to incorporate by reference
all the limitations of the claim to which it refers.

18. Claim 41 is rejected under 35 U.S.C. 112(d) or 35 U.S.C. 112 (pre—AIA), 4th paragraph, as being

of improper dependent form for failing to further limit the subject matter of the claim upon which it

depends, or for failing to include all the limitations of the claim upon which it depends. Applicant may

cancel the claim(s), amend the claim(s) to place the claim(s) in proper dependent form, rewrite the
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claim(s) in independent form, or present a sufficient showing that the dependent claim(s) complies with

the statutory requirements.

19. Claim 41 depends on claim 22; and claim 41 recites “The solid pharmaceutical daptomycin

composition of claim 22, wherein an amount of the solid pharmaceutical daptomycin composition

containing 500 mg of daptomycin dissolves in 10 mL of 0.9% aqueous sodium chloride in less than 2

minutes at about 25 degrees 0.”. Claim 41 recites inherent property of the solid pharmaceutical

daptomycin composition of claim 22. Claim 41 does not further limit the structure of the solid

pharmaceutical daptomycin composition of claim 22; therefore, claim 41 is improper dependent form for

failing to further limit the subject matter of claim 22.

Claim Rejections - 35 USC § 102

20. The following is a quotation of the appropriate paragraphs of pre-AIA 35 U.S.C. 102 that form the

basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —
(b) the invention was patented or described in a printed publication in this or a foreign
country or in public use or on sale in this country, more than one year prior to the date of
application for patent in the United States.

21. Please note, during the search for the elected species, prior art was found for the non-elected

species of excipient.

Claims 22-25, 27 and 32-42 are rejected under pre-AIA 35 U.S.C. 102(b) as being anticipated by

Inman et al (EP 0386951 A2, filed with IDS).

The instant claims 22-25, 27 and 32-42 are drawn to a solid pharmaceutical daptomycin

composition comprising daptomycin and at least one excipient selected from glycine and a sugar, wherein

an amount of the solid pharmaceutical daptomycin composition comprising 500 mg of daptomycin

dissolves in 10 mL of 0.9% aqueous sodium chloride in less than 5 minutes at about 25 degrees C; and a

pharmaceutical product comprising such solid daptomycin composition and a pharmaceutically

acceptable diluent.
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Inman et al teach a solid pharmaceutical daptomycin composition comprising 150 mg daptomycin

and 50 mg mannitol obtained by freeze—drying/lyophilization, and reconstituting such solid pharmaceutical

daptomycin composition in a pharmaceutically acceptable diluent, such as isotonic sodium phosphate

dibasic solution, for example, page 3, line 50 to page 4, line13. The molar ratio of 150 mg daptomycin to

50 mg mannitol is about 1 :2.96. It reads on a molar ratio of daptomycin to the sugar of about 1 :1.12 to

about 1:21.32 as the elected species of molar ratio of daptomycin to the sugar. It meets the limitation of

instant claims 22-25, 27, 32, 33 and 42.

The MPEP § 2112 states: “Once a reference teaching product appearing to be substantially

identical is made the basis of a rejection, and the Examiner presents evidence or reasoning tending to

show inherency, the burden shifts to the Applicant to show an unobvious difference ‘[t]he PTO can require

an Applicant to prove that the prior art products do not necessarily or inherently possess the

characteristics of his [or her] claimed product. Whether the rejection is based on inherency’ under 35

U.S.C. 102, on prima facie obviousness’ under 35 U.S.C. 103, jointly or alternatively, the burden of proof

is the same...[footnote omitted].” The burden of proof is similar to that required with respect to product-by-

process claims. In re Fitzgerald, 619 F.2d 67, 70, 205 USPQ 594, 596 (CCPA 1980) (quoting In re Best
 

562 F.2d 1252, 1255, 195 USPQ 430, 433—34 (CCPA 1977)).” Since the solid pharmaceutical

daptomycin composition comprising 150 mg daptomycin and 50 mg mannitol in Inman et al meets all the

limitation of the solid pharmaceutical daptomycin composition in instant claim 22, the solid pharmaceutical

daptomycin composition comprising 150 mg daptomycin and 50 mg mannitol in Inman et al would

necessarily have the same properties and functionality of the solid pharmaceutical daptomycin

composition in instant claim 22. Therefore, the solid pharmaceutical daptomycin composition comprising

150 mg daptomycin and 50 mg mannitol in Inman et al has the property that an amount of the solid

pharmaceutical daptomycin composition comprising 500 mg of daptomycin dissolves in 10 mL of 0.9%

aqueous sodium chloride in less than 5 minutes at about 25 degrees C; and an amount of the solid

pharmaceutical daptomycin composition containing 500 mg of daptomycin dissolves in 10 mL of 0.9%

aqueous sodium chloride in less than 2 minutes at 25 degrees C.
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Claims 34-40 recite product by process claim for the solid pharmaceutical daptomycin

composition preparation. The MPEP states the following: ”[E]ven though product—by—process claims are

limited by and defined by the process determination of patentability is based on the product itself. The

patentability of a product does not depend on its method of production. It the product in the product-by-

process claim is the same as or obvious from a product of the prior art, the claim is unpatentable even

though the prior product was made by a different process...The product—by—process claim was rejected

because the end product, in both the prior art and the allowed process, ends up containing metal

carboxylate. The fact that the metal carboxylate is not directly added, but is instead produced in-situ does

not change the end product" (see MPEP § 2113 [R—l]).

Since the reference teaches all the limitation of instant claims 22-25, 27 and 32-42, the reference

anticipates instant claims 22-25, 27 and 32-42.

22. Please note, during the search for the elected species, prior art was found for the non—elected

species of excipient.

Claims 22-26 and 34-42 are rejected under pre-AIA 35 U.S.C. 102(b) as being anticipated by Wei

et al (CN 1616083 A, machine translation used, filed with IDS).

The instant claims 22-26 and 34-42 are drawn to a solid pharmaceutical daptomycin composition

comprising daptomycin and at least one excipient selected from glycine and a sugar, wherein an amount

of the solid pharmaceutical daptomycin composition comprising 500 mg of daptomycin dissolves in 10 mL

of 0.9% aqueous sodium chloride in less than 5 minutes at about 25 degrees C; and a pharmaceutical

product comprising such solid daptomycin composition and a pharmaceutically acceptable diluent.

Wei et al teach a solid pharmaceutical daptomycin composition comprising 250 mg daptomycin

and 100 mg lactose in a bottle obtained by freeze—drying/lyophilization, and reconstituting the solid

pharmaceutical daptomycin preparation comprising 125 to 500 mg daptomycin in a pharmaceutically

acceptable diluent such as 3 or 10 ml water to obtain a reconstituted pharmaceutical daptomycin

composition for intravenous administration, for example, Abstract; claims 1-5; page 4, the 2nd paragraph;

and pages 7—8, Embodiment 2. The molar ratio of 250 mg daptomycin to 100 mg lactose is about 1:189.
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It reads on a molar ratio of daptomycin to the sugar of about 1 :1.12 to about 1:21.32 as the elected

species of molar ratio of daptomycin to the sugar. It meets the limitation of instant claims 22—26 and 42.

Wei et al further teach the solid pharmaceutical daptomycin preparation is a powder preparation that can

dissolve rapidly, for example, page 4, the 2nd paragraph.

The MPEP § 2112 states: “Once a reference teaching product appearing to be substantially

identical is made the basis of a rejection, and the Examiner presents evidence or reasoning tending to

show inherency, the burden shifts to the Applicant to show an unobvious difference ‘[t]he PTO can require

an Applicant to prove that the prior art products do not necessarily or inherently possess the

characteristics of his [or her] claimed product. Whether the rejection is based on inherency’ under 35

U.S.C. 102, on prima facie obviousness’ under 35 U.S.C. 103, jointly or alternatively, the burden of proof

is the same...[footnote omitted].” The burden of proof is similar to that required with respect to product-by-

process claims. In re Fitzgerald, 619 F.2d 67, 70, 205 USPQ 594, 596 (CCPA 1980) (quoting In re Best
 

562 F.2d 1252, 1255, 195 USPQ 430, 433—34 (CCPA 1977)).” Since the solid pharmaceutical

daptomycin composition comprising 250 mg daptomycin and 100 mg lactose in Wei et al meets all the

limitation of the solid pharmaceutical daptomycin composition in instant claim 22, the solid pharmaceutical

daptomycin composition comprising 250 mg daptomycin and 100 mg lactose in Wei et al would

necessarily have the same properties and functionality of the solid pharmaceutical daptomycin

composition in instant claim 22. Therefore, the solid pharmaceutical daptomycin composition comprising

250 mg daptomycin and 100 mg lactose in Wei et al has the property that an amount of the solid

pharmaceutical daptomycin composition comprising 500 mg of daptomycin dissolves in 10 mL of 0.9%

aqueous sodium chloride in less than 5 minutes at about 25 degrees C; and an amount of the solid

pharmaceutical daptomycin composition containing 500 mg of daptomycin dissolves in 10 mL of 0.9%

aqueous sodium chloride in less than 2 minutes at 25 degrees C.

Claims 34-40 recite product by process claim for the solid pharmaceutical daptomycin

 
composition preparation. The MPEP states the following: "[Ejven though product-by-process claims are

limited by and defined by the process determination of patentability is based on the product itself. The

patentability of a product does not depend on its method of production. If the product in the product—by—
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process claim is the same as or obvious from a product of the prior art, the claim is unpatentable even

though the prior product was made by a different process...The product—by—process claim was rejected

because the end product, in both the prior art and the allowed process, ends up containing metal

carboxylate. The fact that the metal carboxylate is not directly added, but is instead produced in-situ does

not change the end product" (see MPEP § 2113 [R-ljj.

Since the reference teaches all the limitation of instant claims 22—26 and 34—42, the reference

anticipates instant claims 22-26 and 34-42.

Claim Rejections - 35 USC § 103

23. The following is a quotation of pre-AIA 35 U.S.C. 103(a) which forms the basis for all obviousness

rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or
described as set forth in section 102 of this title, if the differences between the subject
matter sought to be patented and the prior art are such that the subject matter as a whole
would have been obvious at the time the invention was made to a person having ordinary
skill in the art to which said subject matter pertains. Patentability shall not be negatived
by the manner in which the invention was made.

24. The factual inquiries set forth in Graham v. John Deere 00., 383 U.S. 1, 148 USPQ 459 (1966),

that are applied for establishing a background for determining obviousness under pre-AIA 35 U.S.C.

103(a) are summarized as follows:

1. Determining the scope and contents of the prior art.

2. Ascertaining the differences between the prior art and the claims at issue.

3. Resolving the level of ordinary skill in the pertinent art.

4. Considering objective evidence present in the application indicating obviousness or

nonobviousness.

25. Claims 22-31 and 34-42 are rejected under pre-AIA 35 U.S.C. 103(a) as being unpatentable over

Wei et al (CN 1616083 A, machine translation used, filed with IDS) in view of Smales et al (Therapeutic

proteins, methods and protocols, Humana press, 2005, pages 287-292, filed with IDS).
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The instant claims 22-31 and 34-42 are drawn to a solid pharmaceutical daptomycin composition

comprising daptomycin and at least one excipient selected from glycine and a sugar, wherein an amount

of the solid pharmaceutical daptomycin composition comprising 500 mg of daptomycin dissolves in 10 mL

of 0.9% aqueous sodium chloride in less than 5 minutes at about 25 degrees C; and a pharmaceutical

product comprising such solid daptomycin composition and a pharmaceutically acceptable diluent.

Wei et al teach a solid pharmaceutical daptomycin composition comprising 250 mg daptomycin

and 100 mg lactose in a bottle obtained by freeze-drying/lyophilization, and reconstituting the solid

pharmaceutical daptomycin preparation comprising 125 to 500 mg daptomycin in a pharmaceutically

acceptable diluent such as 3 or 10 ml water to obtain a reconstituted pharmaceutical daptomycin

composition for intravenous administration, for example, Abstract; claims 1-5; page 4, the 2ml paragraph;

and pages 7-8, Embodiment 2. The molar ratio of 250 mg daptomycin to 100 mg lactose is about 1:189.

It reads on a molar ratio of daptomycin to the sugar of about 1 :1.12 to about 1:21.32 as the elected

species of molar ratio of daptomycin to the sugar. It meets the limitation of instant claims 22—26 and 42.

Wei et al further teach the solid pharmaceutical daptomycin preparation is a powder preparation that can

dissolve rapidly, for example, page 4, the 2nd paragraph.

The MPEP § 2112 states: “Once a reference teaching product appearing to be substantially

identical is made the basis of a rejection, and the Examiner presents evidence or reasoning tending to

show inherency, the burden shifts to the Applicant to show an unobvious difference ‘[t]he PTO can require

an Applicant to prove that the prior art products do not necessarily or inherently possess the

characteristics of his [or her] claimed product. Whether the rejection is based on inherency’ under 35

U.S.C. 102, on prima facie obviousness’ under 35 U.S.C. 103, jointly or alternatively, the burden of proof

is the same...[footnote omitted].” The burden of proof is similar to that required with respect to product-by-

process claims. In re Fitzgerald, 619 F.2d 67, 70, 205 USPQ 594, 596 (CCPA 1980) (quoting In re Best
 

562 F.2d 1252, 1255, 195 USPQ 430, 433-34 (CCPA 1977))." Since the solid pharmaceutical

daptomycin composition comprising 250 mg daptomycin and 100 mg lactose in Wei et al meets all the

limitation of the solid pharmaceutical daptomycin composition in instant claim 22, the solid pharmaceutical

daptomycin composition comprising 250 mg daptomycin and 100 mg lactose in Wei et al would
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necessarily have the same properties and functionality of the solid pharmaceutical daptomycin

composition in instant claim 22. Therefore, the solid pharmaceutical daptomycin composition comprising

250 mg daptomycin and 100 mg lactose in Wei et al has the property that an amount of the solid

pharmaceutical daptomycin composition comprising 500 mg of daptomycin dissolves in 10 mL of 0.9%

aqueous sodium chloride in less than 5 minutes at about 25 degrees C; and an amount of the solid

pharmaceutical daptomycin composition containing 500 mg of daptomycin dissolves in 10 mL of 0.9%

aqueous sodium chloride in less than 2 minutes at 25 degrees C.

Claims 34-40 recite product by process claim for the solid pharmaceutical daptomycin

composition preparation. The MPEP states the following: ”[E]ven though product—by—process claims are

limited by and defined by the process determination of patentability is based on the product itself. The

patentability of a product does not depend on its method of production. If the product in the product-by-

process claim is the same as or obvious from a product of the prior art, the claim is unpatentable even

though the prior product was made by a different process...The product—by—process claim was rejected

because the end product, in both the prior art and the allowed process, ends up containing metal

carboxylate. The fact that the metal carboxylate is not directly added, but is instead produced in-situ does

not change the end product" (see MPEP § 2113 [R—I]).

The difference between the reference and the instant claims 22-31 and 34-42 is that the

reference does not teach sucrose or trehalose as excipient recited in instant claims 27-31; and sucrose

as the elected species of excipient.

However, Smales et al, throughout the literature, teach that therapeutic proteins/peptides can be

stabilized by adding protein-stabilizers, such as sugar at concentration of 10-100 mg/ml, in the process of

formulation, and nonreducing disaccharides, such as sucrose and trehalose, are the most potent and

useful excipients to protect protein conformation in aqueous solutions and freeze—dried solids, and

sucrose has been widely used in various pharmaceutical formulation, for example, page 288, Table 2;

page 289, “3.2. Formulation Design"; and pages 290-291, “3.3.2. Sugars”. It reads on sucrose as the

elected species of excipient. Smales et al further teach effective stabilization of protein conformation in

aqueous solutions requires relatively high concentrations (approx. > 0.3 M) of disaccharide, and an
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approx. 1:1 weight-concentration ratio of disaccharides is needed to freeze-dry proteins without structural

changes, and the sugars also stabilize protein conformation in other dehydrating formulation (spray—

drying), for example, page 291, paragraph 1. A 1:1 weight ratio of daptomycin to sucrose is a molar ratio

of daptomycin to the sugar of about 1:4.79. A 1 :1 weight ratio of daptomycin to trehalose is a molar ratio

of daptomycin to the sugar of about 1 :9.10.

Therefore, it would have been obvious to one of ordinary skilled in the art to combine the

teachings of Wei et al and Smales et al to develp a solid pharmaceutical daptomycin composition

comprising daptomycin and sucrose or trehalose, wherein an amount of the solid pharmaceutical

daptomycin composition comprising 500 mg of daptomycin dissolves in 10 mL of 0.9% aqueous sodium

chloride in less than 5 minutes at about 25 degrees C; and a pharmaceutical product comprising such

solid daptomycin composition and a pharmaceutically acceptable diluent. One of ordinary skilled in the

art would have been motivated to combine the teachings of Wei et al and Smales et al to develp a solid

pharmaceutical daptomycin composition comprising daptomycin and sucrose or trehalose, wherein an

amount of the solid pharmaceutical daptomycin composition comprising 500 mg of daptomycin dissolves

in 10 mL of 0.9% aqueous sodium chloride in less than 5 minutes at about 25 degrees C; and a

pharmaceutical product comprising such solid daptomycin composition and a pharmaceutically

acceptable diluent, since Smales et al teach that therapeutic proteins/peptides can be stabilized by

adding protein-stabilizers, such as sugar at concentration of 10-100 mg/ml, in the process of formulation,

and sucrose and trehalose are the most potent and useful excipients to protect protein conformation in

aqueous solutions and freeze—dried solids.

In addition, one of ordinary skilled in the art would have been motivated to optimize the molar

ratio of daptomycin to the sugar, since it “it is the normal desire of scientists or artisans to improve upon

what is already generally known”. The MPEP states the following: Generally, differences in concentration

or temperature will not support the patentability of subject matter encompassed by the prior art unless

there is evidence indicating such concentration or temperature is critical. “[W]here the general conditions

of a claim are disclosed in the prior art, it is not inventive to discover the optimum or workable ranges by

routine experimentation.” In re Aller, 220 F.2d 454, 456, 105 USPQ 233, 235 (CCPA 1955) (Claimed
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process which was performed at a temperature between 4000 and 8000 and an acid concentration

between 25% and 70% was held to be prima facie obvious over a reference process which differed from

the claims only in that the reference process was performed at a temperature of 100°C and an acid

concentration of 10%.); see also Peterson, 315 F.3d at 1330, 65 USPQZd at 1382 (“The normal desire of

scientists or artisans to improve upon what is already generally known provides the motivation to

determine where in a disclosed set of percentage ranges is the optimum combination of percentages”);

In re Hoeschele, 406 F.2d 1403, 160 USPQ 809 (CCPA 1969) (Claimed elastomeric polyurethanes which

fell within the broad scope of the references were held to be unpatentable thereover because, among

other reasons, there was no evidence of the criticality of the claimed ranges of molecular weight or molar

proportions). For more recent cases applying this principle, see Merck & Co. Inc. v. Biocraff Laboratories

E, 874 F.2d 804, 10 USPQ2d 1843 (Fed. Cir.), cert. denied, 493 U.S. 975 (1989); In re Kulling, 897

F.2d 1147, 14 USPQ2d 1056 (Fed. Cir. 1990); and In re Geisler, 116 F.3d 1465, 43 USPQ2d 1362 (Fed.

Cir. 1997).

A person of ordinary skilled in the art would have reasonable expectation of success in combining

the teachings of Wei et al and Smales et al to develp a solid pharmaceutical daptomycin composition

comprising daptomycin and sucrose or trehalose, wherein an amount of the solid pharmaceutical

daptomycin composition comprising 500 mg of daptomycin dissolves in 10 mL of 0.9% aqueous sodium

chloride in less than 5 minutes at about 25 degrees C; and a pharmaceutical product comprising such

solid daptomycin composition and a pharmaceutically acceptable diluent.

25. Claims 22-25 and 27-42 are rejected under pre-AIA 35 U.S.C. 103(a) as being unpatentable over

lnman et al (EP 0386951 A2, filed with IDS) in view of Smales et al (Therapeutic proteins, methods and

protocols, Humana press, 2005, pages 287—292, filed with IDS).

The instant claims 22-25 and 27-42 are drawn to a solid pharmaceutical daptomycin composition

comprising daptomycin and at least one excipient selected from glycine and a sugar, wherein an amount

of the solid pharmaceutical daptomycin composition comprising 500 mg of daptomycin dissolves in 10 mL
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