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APPLICATION NUMBER F ING OR 371 (C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE

 
 
   

14/493,903 09/23/2014 Shirou SAWA 2014-1250

CONFIRMATION NO. 7395

513 PUBLICATION NOTICE

WENDEROTH, LIND & PONACK, L.L.P.

1030 15th Street, N.W., IIIIIIIIIIIIIIIIIIIIIIIIILIIIII
Suite 400 East

Washington, DC 20005-1503

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIILOOOOO

Title:AQUEOUS LIQUID PREPARATION CONTAINING 2-AMINO-3-(4-BROMOBENZOYL)PHENYLACETIC
ACID

Publication No.US-2015-0011634-A1

Publication Date:01/08/2015

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 Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMIVHSSIONER FOR PATENTS

PO. Box 1450
Alexandria1 Virginia 22313-1450
www.uspto.gov

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

14/493,903 01/06/2015 8927606 2014—1250 7395

 

513 7590 12/17/2014

WENDEROTH, LIND & PONACK, L.L.P.
1030 15th Street, N.W.,
Suite 400 East

Washington, DC 20005-1503

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://pair.uspto.gov for additional applicants):

Shirou SAWA, Hyogo, JAPAN;
SENJU PHARMACEUTICAL CO., LTD., Osaka, JAPAN, Assignee (with 37 CFR 1.172 Interest);
Shuhei FUJITA, Hyogo, JAPAN;

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 SelectUSA.gov.
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Electronic Patent Application Fee Transmittal

Filing Date: 23-Sep-2014

AQUEOUS LIQUID PREPARATION CONTAINING 2-AMINO-3-(4-

T'tle °f Inventwn‘ BROMOBENZOYL)PHENYLACETIC ACID

_—

Utility under 35 USC111(a) Filing Fees

Sub-Total in

USD($)

Basic Filing:

Description Fee Code Quantity

Miscellaneous Filing:

Patent Appeals and-Interference:

Post-Al|owance-and-Post-lssuance:

Extensarééofi-yrggé
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Miscellaneous:

Total in USD (5) 
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Electronic Acknowledgement Receipt

“—

——

AQUEOUS LIQUID PREPARATION CONTAINING 2-AMINO-3-(4-

T'tle °f Inventwn‘ BROMOBENZOYL)PHENYLACETIC ACID

——

Payment information:

 
Submitted with Payment yes

Payment Type Credit Card

RAM confirmation Number 555

Deposit Account 230975

Authorized User CHEEKJR., WARREN M.

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees)

figg'ggagmgditional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees)

 



Page 7 of 366

Charge any Additional Fees required under 37 C.F.R. Section 1.19 (Document supply fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.20 (Post Issuance fees)

Charge any Additional Fees required under 37 C. F. R. Section 1. 21 (Miscellaneous fees and charges)

File Listing:

Document . . File Size(Bytes)/ Multi Pages

415516

Issue Fee Payment (PTO-85B) AttachA_IF.pdf ddf1617e8025bf921e65a2b7ad88412e8a
c2d1

The PDF file has been signed with a digital signature and the legal effect of the document will be based on the contents of the file not the
digital signature.

Fee Worksheet (SB06) fee-info.pdf
1363e483d9503e897c14300d4941ebc9a13

9c76f

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO ofthe 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/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 ofthe 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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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450
Alexandria1 Virginia 22313-1450
www.uspto.gov

 
NOTICE OF ALLOWANCE AND FEE(S) DUE

 
   

513 7590 11/19/2014

WENDEROTH, LIND & PONACK, L.L.P. SOROUSH,LAYLA
1030 15th Street, N.W.,
5.1.400];

Washington, DC 20005-1503 1627

DATE MAILED: 11/19/2014

14/493,903 09/23/2014 Shirou SAWA 2014—1250 7395

TITLE OF INVENTION: AQUEOUS LIQUID PREPARATION CONTAINING 2—AMINO—3—(4—BROMOBENZOYL)PHENYLACETIC ACID

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

$0 $0nonprovisional UNDISCOUNTED $960 $960 02/ 1 9/201 5

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE 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.

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 FORM
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 STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.

If the ENTITY STATUS is 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 - FEE(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 entity
fees.

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 - Fee(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 8 of 366 Page 1 0f 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: Mail Mail Stop ISSUE FEE
Commissioner for Patents
PO. Box 1450

Alexandria, Virginia 22313-1450
or m (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where

péJropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
a

in icated 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: Use Block 1 for any change ofaddFESS) fiapers. Each additional paper, such as an assignment or formal drawing, mustave its own certificate of mailing or transmission.

Certificate of Mailing or Transmission
513 7590 11/19/2014 I hereby certify that this Fee(s) Transmittal is being deposited with the United

WENDEROTH, LIND & PONACK, L...LP States Postal Service with sufficient postage for first class mail in an envelope
1030 15th St t N W addressed to the Mail Stop ISSUE FEE address above, or being facsimile

. 1‘66 ’ ' " transmitted to the USPTO (571) 273—2885, on the date indicated below.
Su1te 400 East

Washlngton, DC 20005-1503 (Depositorsname)(Signature)

(Date) 
 
   APPLICATION NO. FILING DATE F {ST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

14/493,903 09/23/2014 Shirou SAWA 2014— 1250 7395

TITLE OF INVENTION: AQUEOUS LIQUID PREPARATION CONTAINING 2—AMINO—3—(4—BROMOBENZOYL)PHENYLACETIC ACID

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

$0 $0nonprovisional UNDISCOUNTED $960 $960 02/ 1 9/201 5

EXAMINER ART UNIT CLASS-SUB CLASS

SOROUSH, LAYLA 1627 514—619000

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

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

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

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE 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 STATE OR COUNTRY)

2. For printing on the patent front page, list  
(1) The names of up to 3 registered patent attorneys 1
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 up to
2 registered patent attorneys or agents. If no name is 3
listed, no name will be printed.

 

   

Please check the appropriate assignee category or categories (will not be printed on the patent) : '3 Individual '3 Corporation or other private group entity '3 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 — # of Copies 3 The director is hereby authorized to charge the required fee(s), any deficiency, or credits any
overpayment, 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), issue
fee 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 taken
to 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 micro
entity status, as applicable.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

  

  

Authorized Signature Date

Typed or printed name Registration No.

Page 9 of 366 Page 2 of 3

PTOL—85 Part B (10—13) 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 COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450
Alexandria1 Virginia 22313-1450
www.uspto.gov

APPLICATION NO. FILING DATE F {ST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

 
 
   

14/493,903 09/23/2014 Shirou SAWA 2014—1250 7395

513 7590 11/19/2014

WENDEROTH, LIND & PONACK, L.L.P. SOROUSH,LAYLA
1030 15th Street, N.W.,
5.1640013...

Washington, DC 20005-1503 1627

DATE MAILED: 11/19/2014

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.
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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

Page equrcfé‘gent agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.



Page 12 of 366

 

Application No. Applicant(s)

14/493,903 SAWA ET AL.

Notice of Allowability Examiner Art Unit

LAYLA SOROUSH 1627

-- 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 application. 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. IX This communication is responsive to the TD filed on 11/5/14l 11/06/14 and approved on 11/6/14 and 11/7/14.

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

3. IZI The allowed claim(s) is/are 19-48.

; the restriction

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

a) IX All b) [I Some* c) [I None of the:

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

2. IX Certified copies of the priority documents have been received in Application No. 10/525,006.

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( )).

* 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 ABAN DONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. I] A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER’S AMENDMENT or NOTICE OF
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient.

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

(a) I] including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948) attached

1) El hereto or 2) [I to Paper No./Mai| Date .

(b) I] 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 sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

7. 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. El Notice of Informal Patent Application

2. I] Notice of Draftperson‘s Patent Drawing Review (PTO-948) 6. [Z Interview Summary (PTO-413),
Paper No./Mai| Date 10/22/14.

3. IXI Information Disclosure Statements (PTO/SB/08), 7. [Z Examiner‘s Amendment/Comment
Paper No./Mai| Date 10/16/14' 9/23/14

4. I] Examiner‘s Comment Regarding Requirement for Deposit 8. [Z Examiner‘s Statement of Reasons for Allowance
of Biological Material

9. El Other .

 
US. Patent and Trademark Office

PTOL-37 (Rev. 03-11) Notice of Allowability Part of Paper No./Mai| Date 20141106-A
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Application/Control Number: 14/493,903 Page 2

Art Unit: 1627

The present application is being examined under the pre-AlA first to invent

provisions.

Acknowledgement of Receipt

Applicant's response filed on 11/05/2014 is acknowledged.

Claim Status

Claims 19-48 are pending.

Claims 19-48 are allowed.

Withdrawn Rejections

The Double Patenting rejections over U.S. Patent No. 8129431, 8497304,

8669290, 8754131, 8871813, US App. No. 14502014, 14269692 is withdrawn in view of

the TD’s filed on 11/05/2014 and 11/06/2014; and approved on 11/06/2014 and

11/07/2014.

Reasons for Allowance

The following is an examiner’s statement of reasons for allowance:

The method as claimed are found to be patentable over the prior art because the

prior art does not teach or fairly suggest a method for treating an inflammatory disease

of an eye, the method comprising administering to said eye a stable aqueous liquid

preparation that comprises: (a) a first component; and (b) a second component; wherein

the first component is 2-amino-3-(4- bromobenzoyl)phenylacetic acid or a

pharmacologically acceptable salt thereof or a hydrate thereof, wherein the hydrate is at

least one selected from a 1/2 hydrate, 1 hydrate, and 3/2 hydrate; the first component is
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Application/Control Number: 14/493,903 Page 3

Art Unit: 1627

the sole pharmaceutical active ingredient contained in the preparation; the second

component is tyloxapol and is present in said liquid preparation in an amount sufficient

to stabilize said first component; wherein said stable liquid preparation is formulated for

ophthalmic administration; and wherein said liquid preparation is administered to said

eye at a dose and a frequency effective to treat said inflammatory disease.

The closest prior arts of record, namely Chen et al. (US 6383471 ), teach a

pharmaceutical composition including a hydrophobic therapeutic agent having at least

one ionizable functional group, and a carrier. The carrier includes an ionizing agent

capable of ionizing the functional group, a surfactant, and optionally solubilizers,

triglycerides, and neutralizing agents (abstract). The reference teaches a hydrophobic

therapeutic agent to include bromfenac (2-amino-3-(4-bromobenzoyl)phenalyacetic

acid)(see claim 4). The hydrophobic therapeutic agent is used in less than about 1% by

weight, and typically less than about 0.1% or 0.01% by weight (see col 4 lines 58-60)

(renders obvious the limitation of claims 8 and 24). The reference further teaches

surfactants inclusive of polyethylene glycol fatty acid esters and additionally teaches

polyethylene glycol fatty acid monoesters such as peg-15 stearate, etc (see claims 21 -

22 24 and 27). The surfactants are selected from the group consisting of alcohols;

polyoxyethylene alkylethers; fatty acids; glycerol fatty acid esters; acetylated glycerol

fatty acid esters; lower alcohol fatty acids esters; polyethylene glycol fatty acids esters;

polyethylene glycol glycerol fatty acid esters; polypropylene glycol fatty acid esters;

polyoxyethylene glycerides; lactic acid derivatives of mono/diglycerides; propylene

glycol diglycerides; sorbitan fatty acid esters; polyoxyethylene sorbitan fatty acid esters;
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Application/Control Number: 14/493,903 Page 4

Art Unit: 1627

polyoxyethylene-polyoxypropylene block copolymers; transesterified vegetable oils;

sterols; sterol derivatives; sugar esters; sugar ethers; sucroglycerides; polyoxyethylene

vegetable oils; and polyoxyethylene hydrogenated vegetable oils. The pharmaceutical

compositions of the present invention can be provided in the form of a solution

preconcentrate; Le, a composition as described above, and intended to be dispersed

with water, either prior to administration, in the form of a drink, or dispersed in vivo (col

34 lines 63-68) (reads on an aqueous liquid preparation). The reference also teaches

preservatives (see claim 64). Although formulations specifically suited to oral

administration are presently preferred, the compositions of the present invention can

also be formulated for topical, transdermal, ocular, pulmonary, vaginal, rectal,

transmucosal or parenteral administration (col 35 lines 9-20). Chen et al. further

teaches components that can be incorporated into the composition include inorganic

acids inclusive of boric acid (col 46, line 6), solubilizer such as polyvinylpyrrolidone

(claim 49), exemplifications of carriers comprising Edetate Disodium (col 4 table 20

formulations 65 and 66), and ionizing agents that deprotonate the acidic functional

groups of the therapeutic agent are pharmaceutically acceptable organic or inorganic

bases, inclusive of sodium hydroxide (col 11 lines 12-13) (reads on the limitations of

claim 22).

However, Applicant presents excellent effects are clearly demonstrated by

Experiments 1 to 3 of the present specification. Experiment 1 -- Stability of sodium 2-

amino-3-(4-bromobenzoyl)phenyl acetate was evaluated. Namely, two eye drops of

sodium 2-amino-3-(4-bromobenzoyl) phenylacetate comprising the components as
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Application/Control Number: 14/493,903 Page 5

Art Unit: 1627

shown in Table 1 were prepared, filled respectively into a polypropylene container and

subjected to a stability test at 60°C for 4 weeks. As is apparent from Table 1, the

stability test was carried out under the conditions of pH 7.0 at 60°C for 4 weeks. Table 1

clearly shows that sodium 2-amino-3- (4-bromobenzoyl)phenylacetate in polyoxyl 40

stearate-containing preparation was more stable than that in polysorbate 80- containing

preparation. As is apparent from Table 2, the remaining rate of sodium 2-amino-3-(4-

bromobenzoyl)phenylacetate in the compositions A-07 and A-08 containing 0.02 w/v %

and 0.05 w/v % of polyoxyl 40 stearate is not less than 90 % after storage at 60°C for 4

weeks. Table 2 clearly shows that the compositions containing 0.02 w/v % and 0.05 w/v

% of polyoxyl 40 stearate have sufficient stability for eye drops.

The method as claimed are found to be patentable over the prior art because the

prior art does not teach or fairly suggest a method for treating an inflammatory disease

of an eye, the method comprising administering to said eye a stable aqueous liquid

preparation that comprises: (a) a first component; and (b) a second component; wherein

the first component is 2—amino-3-(4- bromobenzoyl)phenylacetic acid or a

pharmacologically acceptable salt thereof or a hydrate thereof, wherein the hydrate is at

least one selected from a 1/2 hydrate, 1 hydrate, and 3/2 hydrate; the first component is

the sole pharmaceutical active ingredient contained in the preparation; the second

component is tyloxapol and is present in said liquid preparation in an amount sufficient

to stabilize said first component; wherein said stable liquid preparation is formulated for

ophthalmic administration; and wherein said liquid preparation is administered to said

eye at a dose and a frequency effective to treat said inflammatory disease.
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Application/Control Number: 14/493,903 Page 6

Art Unit: 1627

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.”

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to LAYLA SOROUSH whose telephone number is

(571)272-5008. The examiner can normally be reached on 8:30a.m.-5:00p.m..

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

supervisor, Sreenivasan Padmanabhan can be reached on (571)272-0629. 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.

/Layla Soroush/

Examiner, Art Unit 1627
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Application No. Applicant(s)

 . . . . 14/493,903 SAWA ET AL.
Examiner-Initiated Interwew Summary _ _Examiner Art UnIt

LAYLA SOROUSH 1627 

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

(1) LA YLA sonousn (3) .

(2) Warren Cheek. (4)_-

Date of Interview: 22 October 2014.

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

Exhibit shown or demonstration conducted: [I Yes [I No.

If Yes, brief description:
 

Issues Discussed D101 D112 D102 D103 DOthers
(For each of the checked b0x(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...)

In the interest 0 com act rosecntion a ro osal was made to the A licant to overcome the remainin issues and roceed to

allowance. Applicant agreed and gave the Examiner authorization to make the appropriate claim amendments in an Examiner’s
Amendment .

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] Attachment

  
US. Patent and Trademark Office

PTOL-41sB (Rev. 8/11/2010) Interview Summary Paper No. 20141106-A
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all statements made on information and belief are believed to be true; and further that these
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application.

ReSPGCtfiJlly submitted,

/Wa rren M Fi/gitally Signed by /Warren M. Cheek,
DN: cn=/Warren M. Cheek, Jr./, 0, ou,

C h eek, J r./ 3:33am:art‘oifiztzzrgz
Warren M. Cheek

Registration No. 33,367
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Filed September 23, 2014 : Examiner Not Yet Assigned

AQUEOUS LIQUID PREPARATION : Mail Stop: AMENDMENT

CONTAINING 2-AMINO-3-(4-

BROMOBENZOYL)PHENYLACETIC ACID

TERMINAL DISCLAIMER UNDER 37 CFR 1.321

Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313-1450

Sir/Madam:

The owner, SENJU PHARMACEUTICAL CO., LTD., of 100% interest in the instant

application, hereby disclaims, except as provided below, the terminal part of the statutory term of

any patent granted on the instant application, which would extend beyond the expiration date of

the full statutory term defined in 35 USC 154 and 173, as shortened by any terminal disclaimer,

of prior Patent No. 8,129,431, issued March 6, 2012. The owner hereby agrees that any patent so

granted on the instant application shall be enforceable only for and during such period that it and

the prior patent are commonly owned. This agreement runs with any patent granted on the

instant application and is binding upon the grantee, its successors or assigns.

In making the above disclaimer, the owner does not disclaim the terminal part of any

patent granted on the instant application that would extend to the expiration date of the full

statutory term as defined in 35 USC 154 and 173 of the prior patent, as presently shortened by

any terminal disclaimer, in the event that it later: expires for failure to pay a maintenance fee; is

held unenforceable; is found invalid by a court of competent jurisdiction; is statutorily

disclaimed in whole or terminally disclaimed under 37 CFR 1.321; has all claims cancelled by a

The USPTO is hereby authorized to charge anyfees under 37 C.F.R. §§ 1.16, 1.17, and 1.492, which may be required by this
paper to Deposit Account No. 23-0975.
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reexamination certificate; is reissued; or is in any manner terminated prior to the expiration of its

filll statutory term as presently shortened by any terminal disclaimer.

I hereby declare that all statements made herein of my own knowledge are true and that

all statements made on information and belief are believed to be true; and further that these

statements were made with the knowledge that willful false statements and the like so made are

punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States

Code and that such willful false statements may jeopardize the validity of the application or any

patent issued thereon.

[X] The undersigned is empowered to act on behalf of the organization.

[] The undersigned is an attorney of record. Digitally signed by /Warren M.Cheek,
/Warren M. MDN: cn=/Warren M. Cheek,Jr./, o, ou,

emaii=wcheek@wenderoth.com, c=US
Cheek, J r./ Date:2014.ll.0513:03:38-05'00'

Warren M. Cheek

Reg. No. 33,367

November 5, 2014

Terminal disclaimer fee under 37 CFR l.20(d) is included.

WMC/dlk

Washington, DC. 20005-1503

Telephone (202) 721-8200

Facsimile (202) 721 -825 0
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor : Attorney Docket No. 2014-1250

Shirou SAWA : Confirmation N0. 7395

Serial No. 14/493,903 : Group Art Unit Not Yet Assigned

Filed September 23, 2014 : Examiner Not Yet Assigned

AQUEOUS LIQUID PREPARATION : Mail Stop: AMENDMENT

CONTAINING 2-AMINO-3-(4-

BROMOBENZOYL)PHENYLACETIC ACID

TERMINAL DISCLAIMER UNDER 37 CFR 1.321

Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313-1450

Sir/Madam:

The owner, SENJU PHARMACEUTICAL CO., LTD., of 100% interest in the instant

application, hereby disclaims, except as provided below, the terminal part of the statutory term of

any patent granted on the instant application, which would extend beyond the expiration date of

the full statutory term defined in 35 USC 154 and 173 as shortened by any terminal disclaimer

filed prior to the grant of any patent granted on pending second Application Number 14/269,692,

filed May 5, 2014. The owner hereby agrees that any patent so granted on the instant application

shall be enforceable only for and during such period that it and any patent granted on the second

application are commonly owned. This agreement runs with any patent granted on the instant

application and is binding upon grantee, its successors or assigns.

In making the above disclaimer, the owner does not disclaim the terminal part of any

patent granted on the instant application that would extend to the expiration date of the full

statutory term as defined in 35 USC 154 and 173 of any patent granted on the second application,

as shortened by any terminal disclaimer filed prior to the patent grant, in the event that any such

granted patent: expires for failure to pay a maintenance fee; is held unenforceable; is found

invalid by a court of competent jurisdiction; is statutorily disclaimed in whole or terminally

The USPTO is hereby authorized to charge anyfees under 37 C.F.R. §§ 1.16, 1.17, and 1.492, which may be required by this
paper to Deposit Account No. 23-0975.
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disclaimed under 37 CFR 1.321; has all claims cancelled by a reexamination certificate; is

reissued; or is in any manner terminated prior to the expiration of its filll statutory term as

shortened by any terminal disclaimer filed prior to its grant.

I hereby declare that all statements made herein of my own knowledge are true and that

all statements made on information and belief are believed to be true; and further that these

statements were made with the knowledge that willful false statements and the like so made are

punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States

Code and that such willful false statements may jeopardize the validity of the application or any

patent issued thereon.

[X] The undersigned is empowered to act on behalf of the organization.

[] The undersigned is an attorney of record.
Digitally signed by /Warren M. Cheek, Jr./

/Warren M' DN:cn=/Warren M.Cheek,Jr./,o,ou,

C h eek Jr / email=wcheek@wenderoth.com, c=USD t :2014.11.05 13:04:28 -05'OO'

November 5, 2014 I ' a e
Warren M. Cheek

Reg. No. 33,367

Terminal disclaimer fee under 37 CFR 1.20(d) is included.

WMC/dlk

Washington, DC. 20005-1503

Telephone (202) 721-8200

Facsimile (202) 721 -825 0
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Electronic Patent Application Fee Transmittal

Filing Date: 23-Sep-2014

AQUEOUS LIQUID PREPARATION CONTAINING 2-AMINO-3-(4-

T'tle °f Inventwn‘ BROMOBENZOYL)PHENYLACETIC ACID

_—

Utility under 35 USC111(a) Filing Fees

Sub-Total in

USD($)

BaSIc Filing:

Description Fee Code Quantity

Miscellaneous Filing

Post-Allowance-and-Post Issuance

Extension-of—Time:

Patent Appeals and Interference:

 
Page 44 of 366



Page 45 of 366

Sub-Total in

USD($)

Miscellaneous:

Description Fee Code Quantity

TotalIn USD (5) 
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Electronic Acknowledgement Receipt

“—

——

AQUEOUS LIQUID PREPARATION CONTAINING 2-AMINO-3-(4-

T'tle °f Inventwn‘ BROMOBENZOYL)PHENYLACETIC ACID

——

Payment information:

 
Submitted with Payment yes—

—Authorized User CHEEKJR., WARREN M.

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees)

figg'gqeryfmtional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees)
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Charge any Additional Fees required under 37 C.F.R. Section 1.19 (Document supply fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.20 (Post Issuance fees)

Charge any Additional Fees required under 37 C. F. R. Section 1. 21 (Miscellaneous fees and charges)

File Listing:

Document . . File Size(Bytes)/ Multi Pages

173152
Supplemental Response or

Supplemental Amendment AttachA.pdf a516df9fd1395b60c15c9b3a41ba1193e9e
abScc

The PDF file has been signed with a digital signature and the legal effect of the document will be based on the contents of the file not the
digital signature.

180109

Terminal Disclaimer Filed AttachB.pdf
2427f748c76b5bb1fd58d57f4e1aed00196 a

The PDF file has been signed with a digital signature and the legal effect of the document will be based on the contents of the file not the
digital signature.

180147

Terminal Disclaimer Filed AttachC.pdf d453db652b6cb4ec4c5d7c06aa052cbc12 I

The PDF file has been signed with a digital signature and the legal effect of the document will be based on the contents of the file not the
digital signature.

180126

Terminal Disclaimer Filed AttachD.pdf
05fd548e549367278418d18963f541789d0

1aan

The PDF file has been signed with a digital signature and the legal effect of the document will be based on the contents of the file not the
digital signature.

180121

Terminal Disclaimer Filed AttachE.pdf 962157932fa039e651ef21f6be29945a0849
6f99

The PDF file has been signed with a digital signature and the legal effect of the document will be based on the contents of the file not the
digital signature.

180272

AttachF.pdf
38f01d5e92ff115cc59c23e7902b628f81f8b

Ofd
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The PDF file has been signed with a digital signature and the legal effect of the document will be based on the contents of the file not the
digital signature.

Information:

180225

Terminal Disclaimer Filed AttachG.pdf
4287bb56a5569308bca6e83cd6c75104a0f

lSeSl

The PDF file has been signed with a digital signature and the legal effect of the document will be based on the contents of the file not the
digital signature.

Fee Worksheet (SBO6) fee-info.pdf 526f5fal 9e03cf6073l 55362d6e6eced7589
2fa5

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO ofthe 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/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 ofthe 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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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor : Attorney Docket No. 2014-1250

Shirou SAWA : Confirmation N0. 7395

Serial No. 14/493,903 : Group Art Unit Not Yet Assigned

Filed September 23, 2014 : Examiner Not Yet Assigned

AQUEOUS LIQUID PREPARATION : Mail Stop: AMENDMENT

CONTAINING 2-AMINO-3-(4-

BROMOBENZOYL)PHENYLACETIC ACID

TERMINAL DISCLAIMER UNDER 37 CFR 1.321

Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313-1450

Sir/Madam:

The owner, SENJU PHARMACEUTICAL CO., LTD., of 100% interest in the instant

application, hereby disclaims, except as provided below, the terminal part of the statutory term of

any patent granted on the instant application, which would extend beyond the expiration date of

the full statutory term defined in 35 USC 154 and 173, as shortened by any terminal disclaimer,

of prior Patent No. 8,497,304, issued July 30, 2013. The owner hereby agrees that any patent so

granted on the instant application shall be enforceable only for and during such period that it and

the prior patent are commonly owned. This agreement runs with any patent granted on the

instant application and is binding upon the grantee, its successors or assigns.

In making the above disclaimer, the owner does not disclaim the terminal part of any

patent granted on the instant application that would extend to the expiration date of the full

statutory term as defined in 35 USC 154 and 173 of the prior patent, as presently shortened by

any terminal disclaimer, in the event that it later: expires for failure to pay a maintenance fee; is

held unenforceable; is found invalid by a court of competent jurisdiction; is statutorily

disclaimed in whole or terminally disclaimed under 37 CFR 1.321; has all claims cancelled by a

The USPTO is hereby authorized to charge anyfees under 37 C.F.R. §§ 1.16, 1.17, and 1.492, which may be required by this
paper to Deposit Account No. 23-0975.
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reexamination certificate; is reissued; or is in any manner terminated prior to the expiration of its

filll statutory term as presently shortened by any terminal disclaimer.

I hereby declare that all statements made herein of my own knowledge are true and that

all statements made on information and belief are believed to be true; and further that these

statements were made with the knowledge that willful false statements and the like so made are

punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States

Code and that such willful false statements may jeopardize the validity of the application or any

patent issued thereon.

[X] The undersigned is empowered to act on behalf of the organization.

[] The underSigned iS an attorney Ofmgrren M Digitally signed by /Warren M. Cheek,Jr./
DN: cn=/Warren M. Cheek, Jr./, 0, ou,

Cheek, Jr./ 3211‘]ngliilivliEi‘étgéfif GUS

Warren M. Cheek

Reg. No. 33,367

November 5, 2014

Terminal disclaimer fee under 37 CFR l.20(d) is included.

WMC/dlk

Washington, DC. 20005-1503

Telephone (202) 721-8200

Facsimile (202) 721 -825 0
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor : Attorney Docket No. 2014-1250

Shirou SAWA : Confirmation N0. 7395

Serial No. 14/493,903 : Group Art Unit Not Yet Assigned

Filed September 23, 2014 : Examiner Not Yet Assigned

AQUEOUS LIQUID PREPARATION : Mail Stop: AMENDMENT

CONTAINING 2-AMINO-3-(4-

BROMOBENZOYL)PHENYLACETIC ACID

TERMINAL DISCLAIMER UNDER 37 CFR 1.321

Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313-1450

Sir/Madam:

The owner, SENJU PHARMACEUTICAL CO., LTD., of 100% interest in the instant

application, hereby disclaims, except as provided below, the terminal part of the statutory term of

any patent granted on the instant application, which would extend beyond the expiration date of

the full statutory term defined in 35 USC 154 and 173 as shortened by any terminal disclaimer

filed prior to the grant of any patent granted on pending second Application Number 14/5 02,014,

filed September 30, 2014. The owner hereby agrees that any patent so granted on the instant

application shall be enforceable only for and during such period that it and any patent granted on

the second application are commonly owned. This agreement runs with any patent granted on

the instant application and is binding upon grantee, its successors or assigns.

In making the above disclaimer, the owner does not disclaim the terminal part of any

patent granted on the instant application that would extend to the expiration date of the full

statutory term as defined in 35 USC 154 and 173 of any patent granted on the second application,

as shortened by any terminal disclaimer filed prior to the patent grant, in the event that any such

granted patent: expires for failure to pay a maintenance fee; is held unenforceable; is found

invalid by a court of competent jurisdiction; is statutorily disclaimed in whole or terminally

The USPTO is hereby authorized to charge anyfees under 37 C.F.R. §§ 1.16, 1.17, and 1.492, which may be required by this
paper to Deposit Account No. 23-0975.
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disclaimed under 37 CFR 1321; has all claims cancelled by a reexamination certificate; is

reissued; or is in any manner terminated prior to the expiration of its filll statutory term as

shortened by any terminal disclaimer filed prior to its grant.

I hereby declare that all statements made herein of my own knowledge are true and that

all statements made on information and belief are believed to be true; and further that these

statements were made with the knowledge that willful false statements and the like so made are

punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States

Code and that such willful false statements may jeopardize the validity of the application or any

patent issued thereon.

[X] The undersigned is empowered to act on behalf of the organization.

[] The undersigned is an attorney of record. Digitally signed by /Warren M. Cheek,
NVarren M. M

DN: cn=/Warren M. Cheek, Jr./, 0, ou,

November 5, 2014 Cheek, Jr./ 321:::trzfiazzgifsztzaz
Warren M. Cheek

Reg. No. 33,367

Terminal disclaimer fee under 37 CFR l.20(d) is included.

WMC/dlk

Washington, DC. 20005-1503

Telephone (202) 721-8200

Facsimile (202) 721-825 0
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor : Attorney Docket No. 2014-1250

Shirou SAWA : Confirmation N0. 7395

Serial No. 14/493,903 : Group Art Unit Not Yet Assigned

Filed September 23, 2014 : Examiner Not Yet Assigned

AQUEOUS LIQUID PREPARATION : Mail Stop: AMENDMENT

CONTAINING 2-AMINO-3-(4-

BROMOBENZOYL)PHENYLACETIC ACID

TERMINAL DISCLAIMER UNDER 37 CFR 1.321

Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313-1450

Sir/Madam:

The owner, SENJU PHARMACEUTICAL CO., LTD., of 100% interest in the instant

application, hereby disclaims, except as provided below, the terminal part of the statutory term of

any patent granted on the instant application, which would extend beyond the expiration date of

the full statutory term defined in 35 USC 154 and 173, as shortened by any terminal disclaimer,

of prior Patent No. 8,754,131, issued June 17, 2014. The owner hereby agrees that any patent so

granted on the instant application shall be enforceable only for and during such period that it and

the prior patent are commonly owned. This agreement runs with any patent granted on the

instant application and is binding upon the grantee, its successors or assigns.

In making the above disclaimer, the owner does not disclaim the terminal part of any

patent granted on the instant application that would extend to the expiration date of the full

statutory term as defined in 35 USC 154 and 173 of the prior patent, as presently shortened by

any terminal disclaimer, in the event that it later: expires for failure to pay a maintenance fee; is

held unenforceable; is found invalid by a court of competent jurisdiction; is statutorily

disclaimed in whole or terminally disclaimed under 37 CFR 1.321; has all claims cancelled by a

The USPTO is hereby authorized to charge anyfees under 37 C.F.R. §§ 1.16, 1.17, and 1.492, which may be required by this
paper to Deposit Account No. 23-0975.
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reexamination certificate; is reissued; or is in any manner terminated prior to the expiration of its

filll statutory term as presently shortened by any terminal disclaimer.

I hereby declare that all statements made herein of my own knowledge are true and that

all statements made on information and belief are believed to be true; and further that these

statements were made with the knowledge that willful false statements and the like so made are

punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States

Code and that such willful false statements may jeopardize the validity of the application or any

patent issued thereon.

[X] The undersigned is empowered to act on behalf of the organization.

[] The undersigned is an attorney of r r ' Digitally signed by /Warren M. Cheek,
a rre n M . 1..

DN: cn=/Warren M. Cheek, Jr./, 0, ou,
email=wcheek@wenderoth.com, c=US

NOVel’nbel‘ 5 ’ 2014 C hee k, J rl/ » Date: 2014.1 1.05 13:03:06 -05'00'
Warren M. Cheek

Reg. No. 33,367

Terminal disclaimer fee under 37 CFR l.20(d) is included.

WMC/dlk

Washington, DC. 20005-1503

Telephone (202) 721-8200

Facsimile (202) 721-825 0
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor : Attorney Docket No. 2014-1250

Shirou SAWA : Confirmation N0. 7395

Serial No. 14/493,903 : Group Art Unit Not Yet Assigned

Filed September 23, 2014 : Examiner Not Yet Assigned

AQUEOUS LIQUID PREPARATION : Mail Stop: AMENDMENT

CONTAINING 2-AMINO-3-(4-

BROMOBENZOYL)PHENYLACETIC ACID

TERMINAL DISCLAIMER UNDER 37 CFR 1.321

Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313-1450

Sir/Madam:

The owner, SENJU PHARMACEUTICAL CO., LTD., of 100% interest in the instant

application, hereby disclaims, except as provided below, the terminal part of the statutory term of

any patent granted on the instant application, which would extend beyond the expiration date of

the full statutory term defined in 35 USC 154 and 173, as shortened by any terminal disclaimer,

of prior Patent No. 8,871,813, issued October 28, 2014. The owner hereby agrees that any patent

so granted on the instant application shall be enforceable only for and during such period that it

and the prior patent are commonly owned. This agreement runs with any patent granted on the

instant application and is binding upon the grantee, its successors or assigns.

In making the above disclaimer, the owner does not disclaim the terminal part of any

patent granted on the instant application that would extend to the expiration date of the full

statutory term as defined in 35 USC 154 and 173 of the prior patent, as presently shortened by

any terminal disclaimer, in the event that it later: expires for failure to pay a maintenance fee; is

held unenforceable; is found invalid by a court of competent jurisdiction; is statutorily

disclaimed in whole or terminally disclaimed under 37 CFR 1.321; has all claims cancelled by a

The USPTO is hereby authorized to charge anyfees under 37 C.F.R. §§ 1.16, 1.17, and 1.492, which may be required by this
paper to Deposit Account No. 23-0975.
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reexamination certificate; is reissued; or is in any manner terminated prior to the expiration of its

filll statutory term as presently shortened by any terminal disclaimer.

I hereby declare that all statements made herein of my own knowledge are true and that

all statements made on information and belief are believed to be true; and further that these

statements were made with the knowledge that willful false statements and the like so made are

punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States

Code and that such willful false statements may jeopardize the validity of the application or any

patent issued thereon.

[X] The undersigned is empowered to act on behalf of the organization.

[] The undersigned is an attorney of r
a‘ r ren M Digitally signed by /Warren M. Cheek,I Jr./

DN: cn=/Warren M. Cheek, Jr./, 0, ou,

C h k J / email=wcheek@wenderoth.com, c=USNOVel’nbel‘ 5 2014 ee I r. Date: 2014.1 1.05 13:02:49 -05'00'9 —

Warren M. Cheek

Reg. No. 33,367

Terminal disclaimer fee under 37 CFR l.20(d) is included.

WMC/dlk

Washington, DC. 20005-1503

Telephone (202) 721-8200

Facsimile (202) 721 -825 0
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor : Attorney Docket No. 2014-1250

Shirou SAWA : Confirmation N0. 7395

Serial No. 14/493,903 : Group Art Unit Not Yet Assigned

Filed September 23, 2014 : Examiner Not Yet Assigned

AQUEOUS LIQUID PREPARATION : Mail Stop: AMENDMENT

CONTAINING 2-AMINO-3-(4-

BROMOBENZOYL)PHENYLACETIC ACID

INFORMATION DISCLOSURE STATEMENT

Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313-1450

Sir/Madam:

Pursuant to the provisions of 37 CFR 1.56, 1.97 and 1.98, Applicant requests

consideration of the information listed on attached Form PTO/SB/08.

1a. [X] This Information Disclosure Statement is submitted:

within three months of the filing date (or of entry into the National Stage) of the above-

entitled application, or

before the mailing of a first Office Action on the merits or the mailing of a first Office

Action after the filing of an RCE,

and thus no certification and/0r fee is required.

1b. [] This Information Disclosure Statement is submitted

after the events of above paragraph 1a and prior to the mailing date of a final Office

Action or a Notice of Allowance or an action which otherwise closes prosecution in the

application, and thus:

The USPTO is hereby authorized to charge anyfees under 37 C.F.R. §§ 1.16, 1.17, and 1.492, which may be required by this
paper to Deposit Account No. 23-0975.
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(1) [] the certification of paragraph 2 below is provided, or

(2) [] the fee of $180.00 ($90.00 for small entity) specified in 37 CFR l.l7(p) is

enclosed.

1c. [] This Information Disclosure Statement is submitted:

after the mailing date of a final Office Action or Notice of Allowance or action which

otherwise closes prosecution in the application, and prior to payment of the issue fee, and

thus:

the certification of paragraph 2 below is provided, M

the fee of $180.00 ($90.00 for small entity) specified in 37 CFR l.l7(p) is enclosed.

2. It is hereby certified

a. [] that each item of information contained in this Information Disclosure

Statement was first cited in any communication from a foreign patent office in a

counterpart foreign application not more than three months prior to the filing of

the Statement (37 CFR. § 1.97(e)(1)), or

b. [] 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, was known to any indiVidual designated in

§1.56(c) more than three months prior to the filing of the Statement (37 CFR. §

1.97(e)(2)).

3. For each non-English language reference listed on the attached Form PTO/SB/08,

reference is made to one or more of the following:

a. [] a filll or partial English language translation submitted herewith,

b. [] an International Search Report submitted herewith,

c. [] a foreign patent office search report or office action (in the English language)

submitted herewith,
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d. [] the concise explanation contained in the specification of the present application

at page,

e. [] the concise explanation set forth in the attached English language abstract,

f. [] the concise explanation set forth below or on a separate sheet attached to the

reference:

4. [] A foreign patent office search report citing one or more of the references is enclosed.

5. [] Statement Under 37 CFR 1.7041 d1 Each item of information contained in the

information disclosure statement: (i) Was first cited in any communication from a patent

office in a counterpart foreign or international application or from the office, and this

communication was not received by any indiVidual designated in § l.56(c) more than

thirty days prior to the filing of the information disclosure statement; or (ii) Is a

communication that was issued by a patent office in a counterpart foreign or international

application or by the Office, and this communication was not received by any indiVidual

designated in § l.56(c) more than thirty days prior to the filing of the information

disclosure statement.

Respectfully submitted,

Nva rre n M . il/gitally signed by/Warren M.Cheek,
2:;fiizllitingL‘SEJgfitén‘21°“'

Cheek, J r./ cD:E::2014.10.1611:38:06-04'00'
Warren M. Cheek

Registration No. 33,367

WMC/dlk Attorney for Applicant

Washington, DC. 20005-1503

Telephone (202) 721-8200

Facsimile (202) 721-825 0

October 16, 2014
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PDR 50th Edition 1996, Physicans’ Desk Reference, p. 469.
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translation).

Sigma-Aldrich catalog, Biochemicals and Reagents for Life Science Research, p. 175, 2000.

G. Patani et al., “Bioisosterism: A Rational Approach in Drug Design”, Chemical Reviews, Vol. 96, No. 8, pp. 3147-3176,
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P. Deluca et al., “Interaction of Preservatives with Macromolecules IV, Binding of Quaternary Ammonium Compounds by
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DENNISO-N ASSOCIATES 
(54} SYSTEMS. POUR CONSERVER LES PREPARATifl-NS QPHTALMEGUES
{d4} PRESERVATN’E SYSTEM FOR OPHTHALMIC FORMULATFQP'it“:

Exam-3: dear, anfimicmbfiaiiy effective,
aphrhaimic furnmiatmns are dimmed which prwids an
antimicmbiaiiy effective pres-sm'afive. The
fonnuiations inducie an aphifiaimoiegiicsifly effective
amaunt Bf a drug, which $5 a JGOGN gimp-containing
nonvstraroidai antbmflammamry drugs {NSAID} En
cumbinatian with an anfibicfic dmg‘ and a preservative
5515mm farmer; nf a quaternary ammmfium praservatiw
and a nenionic pafiyaxyethylatet} Dawiphemi surfactant,
3R in an aquacus ‘r‘ehicie. The preservative system can
be name? with other formuiat‘mns which require: the
preservative to be ophthamzalogicany acceptabie and
anfimrcmbiafly effective. These farmuiatians are
Lug-em! far treating diseases andf-ttr conditians that are
either causad by, assmiatad with er accompanied by
inflammamry pr‘tmezssesr irzciudirzgr amortg athersr
giaucema. cys’wfd macmar edema uveitis, tflabrstic,
retinapathy and coniunctivitis‘ a: any trauma mused by
eye surgery a: eyé injury. Tm ophfiiaimeingscafly
accepmme sntibiutic is p-referabéy mbmmycin which
has been fmmd mt to interfere with {he ran? Bf
diffusmn 6f the NSND. Tm; cambinatmn 6f the HEAD

and antibiotic i5 particuiariy effective in
simufianeausfiy preventing: and-“or sfiminatmg infection
while: preventing and-‘or Bfizminafim; inflammation.
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Stable, clear. antimicrobially affective,

cghthalmic formulaticng are disclosed which yravide an

antimicrehialiy effective preservative. The

fsrmulations include an mphthalmologically effective

amount of a drug, which is 3 «EDGE group—containing

non»steroidal antiwinflammatcry arug {NSAIE} in

cnmhination with an antibietic drug, and a Qreservative

systgm farmea of a quaternary ammcnium §resarvative and

a nonionic polyaxyethylated sctylghenfll surfactant, all

in an uneous vehicla. The y;eservativ& syfitfim can be

used with ether fwrmulations which tequire the

preservative to he aghthamclogically acceytable and

antimicrobially effegtive. These fermu1§tiana are

useful fa: treating fliseases andfmx conditions that are

either causafi by. associated with or acccmyaniad by

glaueoma, :yStoid macular adama, uveitis, fiiahetic

ratine§athy anfi nanjunctivitie, or any trauma caused by

eye surgery at eye injury. The ophthalmolngically

acceptable antibiotic is preferably tobramycin which has

been found nut t0 interfexe with the rate of diffuaicn

0f the NSAID. The cambinahian Df the NSAIB and

antibiatic ig particularly effectiva in simultaneously

preventing andiar eliminating infection while preventing

audio: eliminating inflammatimn.

33?&fi Zfifigflfl f?
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16 The present invantion relates tn imgroved

ophthalmic formulations which use an improved

Eraservative system comprising a quaternapy ammonium

gtesesvative and a stabilizifig amount 3f a noniOnic

palyoxyethylated actyiphenol surfactant for Oghthalmifi

15 farmulatians of carboxyl (”scaaa") groupmuOntaining

nonwsteroidai anti~in£1ammatory drugs (”RSAIDS") and

contain an Upthalmolcgically acceytable antibiotic,

preferably tebramycind The invention also relatas to

methads at using these formu1&tians fer treating

25 diSeases audio: conditions that axe either caused by.

asseciatad with a: accompanied by inilammatory

processes, including. amsng athers, glaucoma, cystmid

macular edema. uveitis, diabetic retinapathy and

cgnjunctivitia, or any trauma caused by eye aurgery Q:

35 eye injury. In addition, the fnzmuiatien can be useé ta

treat bactarial infaction.

fiéflfififififififlgflEwIEEmiflfififilfiflfl

Ta he ophthalmolegically acceptable. a formulation

39 must gassess a number of characteristics ta aamyly with

35

337&M 26280f2 F?
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the gamete} Fee requirements of being safe end

effestive‘ In that eyes ere quite sensitive :5 pain.

the farmulation must be develepefi such that it causes

little to me discemfort o: stinging when efiminietEIedd

This feature is garticulerly imgettant to insure use:

compliance and important in that such fermulatione are

eften administerefi in arde: to relieve gain or

inflammation. The ophthalmic use 0f NSAED camgeunée was

disclosed in 3.5. Patent No. ¢,45¢,151. where NSAXD

camgaunds (such as these described in v.3. Fatents

4,888,969; 4,232,638; ¢,087,33Q and é,09?sfi?§) were

exemglifieé in fermulatien with NaEQPGfi"Eéfi,

NagfiPOé“KEG, Nail, henzalkonium chlcrifie (“336”)
and sterilized water+ while the farmulatione described

in the '151 gatent were efficacioue, a cflmplex was found
to farm between the NSAID aha the BAC‘

Sue ta the formation of this comglex, the

fermulations eid net have the stability desired for

shelf life in commercial eyplications. A reasanable

minimum shelf 1ife is at least about one yeer(

representing sufficient time ta package, ship, and stare

a fermelatiou without having ta regiaee expired etoch

tag frequently.

an eghthalmie suepensian tontaining a particular

fiSAID is disclosaé in 8.3. Patent No‘ é,QS?,§38 iseuefl

May 2* 19?8. The suspension is agueeus based and can

incluée benzelkenium chlerifie. Anather ophthalmic

farmulation is fiieclmeed in 3.5. Patent NO. 4,559,343

issued December 1?, 1985. The formulation is equeeus

based and includes an NSAID and a benzelkanium chleride

preservative. A somewhat similar Ophthalmic formeletien

is eiscluaea in $.S. Qatent No. 4,60?,033 ieeued Auguet

19, 1988. This formulation ineluées e syeeific NSAID

(praneyrmfen§ in an aqueous basefi formula with a knewu

3336fi 2&280f2 FF
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praservative. U.Sw Patent N0. é.é?ég751 issued Gctober

2, 198« discloses ophthalmic fgrmulatiang which gal in

tha eye in arder to increase the hioavailability of the

drug. The 'Yfil gatent digclosas a large number of

5 different active ingrefiients and excipient material.

when this disclosura is taken in view cf the other

gatents discussed ahave and the guhlinatians cited in

each mf them, the vast numbaz of different ways cf

areating an oghthalmic formulation hecemes apparent,

16 Althaugh there may he a cansiéerablg numhex of gassible

formulatiens and variatians thexeef, Only cartain

specific formulations will meet &11 the Sequirements f5:

being aphthalmologically acceptable.

In genaral, an oghthalmic fazmulatian containa an

13 activa csmyound and various aphthalmolegically

autegtable excipients, in the form of a salution. an

Ointment. a suspension, ate. In @259: £0: an axcipient

ha ha Qghthalmologically acceptable. it must be

nonwirritating t0 the eye in cembination with nthe:

2% excigienta and an active ingradient. fhe excipients

must not prsvant the active ingrsdiant tram genetrating

the h1005~aqueaus barrier andfaz diffusing thrmugh the

variaus ocular substructures t0 the site where it i5

ghazmacolegically active. The extigients can interatt

35 with Each other or the active drug. Accordingly, care

in formulating is required in that 30 many materials may

he usedw Thesa materials generally include a

tonicifier, a yxeaervativg, a surfactant, a buffering

system! a chelating agant, a viscosity agent as well as

33 other stabilizing agents. Uyhthalmic formulaticns must

be sterile an& must he pxaserved with an effective

antiwmicrobial agent.

Gigano~mercurials (s.g.. thimeresal. ghanylmercuric

EEEtEtE and yhanylmetcuric nitrate) have baan used

35 exteasively as the preservative in oghthalmic

33?&fi 26233f2 FF
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salutinns. Thgse comycun§si however, pose $ifficuitieg

due ta potential mercury taxicity as well as goo:

chemical stability. Bengalkonium shlaride, a quaternary

ammonium c0m§ound, has been widely used in oghthalmic

solutiang, and is considered to ha thg preservative 0f

choice“ aneverk BAG has tygicaily been cansidered ta

be incampatible with anienic drugs (e.g., salicylates DI

nitrates. etc,) and can be inactivated by surfactants.

Many NSAIDS {such as kgtarolac, indomethacin.

flurbiprofen. diclafenac, and suprofan) are being

develeped for ocular use because of their activity as

antiminflammatory agents as well as their &bility to

prevent cystaid macular afiema.

Thesa NfiAIDs have §§0ven to ba incompatible with

quate:nary ammunium aumpfiunda such as BAG because they

can form a complex with them. rendering the pre$arvative

1355 available to serve its function. as is the case

with other oghthalmic arugs that centain a ~CGGH grnup.

Thus, less preferred greservativas have been used ifi

such Qthhfilmic formulaticns. For example, chfen

Dphthalmic salution, the first NSAID (flurbiprcfen)

aggraved by the FDA for cphthalmic uae, incex§orates

thimeresal {with EDTA) as ita preservative system.

Eurapean Fublishea apglication 30E.9B& (gublished

Maxch 15* 1989) disclosag a stghle, clear,

antimicrobially effactive. oghthalmi: fecmulation

containing an NSAID and a gresexvative syatem formgd af

3 quarternaxy ammonium preservative and a nonionic

surfactant all in an aqueous V$hiclei Althaugh the

farmulations mf this European laiéaogen agylicatibn are

useful in treating diseases that are either causaa by,

asscciated with. or accomyanied by inflammatory

precesaea. theta 13 n0 indicatian that the formulations

9f the Euruyean laidwopan applicatian are gffective

inpreventing or eliminating infectinn.

33?flfi 2&23Q13 FF
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A need has continued in exist for a stable, clear.

antimicrobial Eraservativa effective Oyhthaimic

farmulation far NSAEns with antibiotics using BAG as the

preservative, and an improved pxe§exvative system fer

«GOSH grmup cuntaining oyhthalmic érugs ta aversfime bath

inflammatiofl afid infection.

fiflflfififiZmflEmlfifimlfifififiilflfl

A primary object of the invention is to cleszzrihe

and disclose a fwrmulation containing an

ayhthalmgleginally effective amount sf an NSAIB in

combination with an antihintic. a quaternary ammanium

gxes&xvative and a stabilising amaunt Qf a nonionia

polyoxyethylated Detylphenal surfactant. all in an

agueous vehiale.

A feature of the present inventian is that it

allow& fer the pregaratign 0f stable, i.a., clear and

antimicrobially and antibietically effective.

“SAIbmcontaining ophthalmic formulations withmut the

need for an organmwmercurial presexvative.

Anather feature is that methmés for treating

eghthalmic diseases in mammala using tha aphthalmic

pharm&ceutical fermnlations of the inventien are

yrovifled‘

An advantage cf the present inventian is that it is

usefui in the treatment of diseases or conditions

assuciated with a: accompanied by inflammatnzy

pracgsses, inciuding, among others, glaucoma, cysteié

macalar edema, uveitia, diabeti: retinopathy and

conjunctivitis, at any trauma caused by eye surgery at

eye injuxy ané eliminating infectien‘

These and other objects. advantages and featureg of

the gresent inventian will bacsme apparant ta thase

parsous skilled in the art ugon reading the details 6f

the campmsition, manufacture and usage as more fully set

forth below. Reférence being mafia to the accomganying

E3?4fi 2528012 FF
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general struutural farmulae forming a part heraaf

wherein iike symbols refer to like malegular moieties

throughaut.

Q3EfiE§EQflEEfiflfilfiilflflwéfiawagflaflfiflfiamEflflQQfifiEflEfi

Befare the present compositicns and pracessas is:

making and using suah are disclased and deSCribEd. it is

be be understmmd that this invention is net limited t0

the particular ecmgasitians, comgonents or methgds cf

use descrihgfi as Such comgositions, ammpanentg ané

methgds may, of ccurse, vary. It is alSc ta be

nnderstcad that the terminelagy used harein is far the

gutpose Gf describing §articu13r embediments Only, and

is not intended t9 be limiting since the scope of the

grasent inventien will ha limited anly by the ap§enaed

claimsw

It must ha neteé that a3 used in this specification

anfi the appended claims, the singular forms ”a"‘ "an"

and "the“ include gluxal referents unless the coatext

Clearly diatates otherwiae‘ Thus, for example,

reference ta "3 pharmaaeuticaiiy acceptable salt“

includes mixtures 0f salts, referenzes to “an NSAID"

includes reference ta mixtures of such N3AIDS, :eierenca

to "the methcd 9f administration" includes Qua or mere

different methads of administxatifin kaown t9 thmse

skilleé im the art.

Qfimfiim

As usefi hatein, the term “BSAID" means an

aghthalmologically acceptable carboxyl groug cantaining

nonwsteroidal antiwinflammatory drug; The RSAIE*3

incluae, for example. flurbiprcfen. xetorelac.

diclofenac, infiemethacin, suprofen, and the isemers.

esters and gharmaaeutinally accagtabla salts thereof,

As used herein, the term "§.s." meang aéding a

3374M ZQZSSIE FF
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quantity sufficient ta achieve a stated functinu, a.g.,

to bring a solution tn the desired volume {1 e., i602).

As used herein, the term "treatment“ a: “treating”

means any treatment of a diseaae andicr confiition in a

mammal. including:

{i} preventing the diaease andxor ccnditiun. that

is, causing the clinical symptams of the fiisease

not to davalmy;

{ii} inhibiting the diseass anfiior CORditiOfl} that

is. arresting the develogment sf clinic&l symgtoms:

andfgr

(iii) reliaving the aisease anéfor nanditian. that

is, mausing the regression 9f clinical symptame‘

As used herein, thg term “effective amaunt” meafia a

dosage sufficient to pruviée treatment for the éisaase

state being treated. This will vary depending 9n the

patient, the disaasg anfi the treatment being effected.

.As usgd herein. the term “antimicrebially

effective" refers to the stability of the formulation

prior to administratian ana means ability ta withstand

the v.3. Phasmacegia antimifircbial challenga put by a

ganel 9f micrches.

As useé herein, the term "surfactant” means a

’ menioni: surfactant. prafarably ethoxylatad ngtylghenol
25

35

Page720f366

compauuds as dfiscribed bglow.

As used herein, the term “quarternary ammnnium

grefiervative” means a quarternary ammanium compaund as

described below.

As useé herein, the term "stabilizing” mgans

Reaping a farmulation claar and antimicrwbially

effactive for ifis minimum reascnahle sheXf life, e.g.,

at least Qne year\

"Kataralac trmmethamine” anal} mean tha comgound

(:)w5wb9320y1~1.2~§ihyd:o«3fi~9yrrmlc~{i.2~a3~py:tale~1m

carboxylic ficid 2~amingfiz~hya:nxymethyl~l.SwprOPane&iol

33?&M ZEZQDIB FF
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salt‘ also known as (:)~S~beuzoy1~2,3~dihydrm~lfi~

pyrrslizinENIwaarbaxylic acid with 3«amin9~2»<hydtoxyh

methylg~1i3ngroganedinl (1:1) having the following

structural farmula (1}

 

5

x’\

‘0 , . C3202:
“a . flgnéwcagon

. , C3208

10

"Tehramycin" shall mean the aatibiotic proéucad by

fiixfifiigfixgfiiwti3§h£§£iu§ alga known as flwflwamino«3afieaxyw

aafl~glucopyranasy1—{l$6}~8~{2,findiaminu—Z‘3.6~trideoxy—a—D

15 wribo~hexegyranoay1«{1$é)3—2adauxy§nmstreptamine.
Tabramycin is tepresentefl by the fallawing structural

formula II:

CH ma NH

26 x3 2 NEAR
f“"q\ \\§32

Km!" 3 ’
£0 ”Vb” 1/

x25 E

QB¢OE i

39 $3

Tehramycin is a water soluble aminaglyaasidic

antibiotic having a broad syeatxum of actian against

35 bath gram negative and gram gasitive banteria. Such

33?fifi 2628$i2 EF

Page730f366



Page 74 of 366

L8

15

2G

25

30

35

Page74of366

S\. I.‘ .< -.\- 55 I“; {a
sis K! 19.; U L:

_ 9 _

amineglycaaidin antibiotics are useful in treating

ecular infections and axe usad grophylactically befcre

anfi after ecular surgery.

Efijmg;aiigng

The fezmulations of the gresent invsntifin include

an NSAIE active agent in an effeative amount fax

ophthalmic treatment, fin ophthalmolagically acceptable

antibiotic as a secund active agent in an effective

amaunt f0: cphthalmic tr$atment, a quaternary ammonium

preservative, a stabilizing amount 0f 3 noniOnic

pelymxyethylated actylphsnal surfactant. cptimnally

including fither exciyients such as a chelating agent, a

tonicifier, a buffering system, a viscosity &gant a5

well as other stabilizing agents.

Tha NSAID is greferahly flurhiprofen, kateralac,

fiiclmfenac. inéomethacin, suprofenw and tha isomers.

esters, ané pharmaceutically acegptable salts thereof.

The antibiatic is grefarably tabsamyein;

Qghthalmic salutians ané susgansinns tyyically

contain an aqueou$ vehicle rather than an oily vehiclei

Oyhthalmic farmulations must be sterile, an& if intended

fez multiple dosing xegimens, must he antimicrobially

effective fax their minimum raasonahle shelf life. e.g,.

at least fine year, and preferably twc ta thzee yeara or

mare‘ The ingrediants used in the flormulatinns mf the

yrasant invention are typically cammercially available

or nan ha made by methnds readily RRQWE to thoae skilled

in the art.

Ph&rmaceuticai oyhthalmic fasmulaticns tygically

contain an effective amount. e.g., 9.0611 to 18X

wtfvald, preferably 6.08:1 to 5% wtlvol, mast preferably

3.6051 t0 1% 0f an active ingredient {e.g., the NSAID 0f

the presant invention). The amount 3f active ingredient

will vary with the particular formulation and the

disease state fa: which it is intended. The total

337*“ 2§£8fl32 FF
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concentratiOB of sclutas shmuld be such that. if

gossihlg, tha regulting solutien is isotenic with the

lacrimal flaid {though this is mat absolutely necesgary}

and has a pH in the range of 6 to B.

The formulatians af the gresent inventicn ara

yrepared as selutimns incosgarating the abgvgmfiascrihed

ingrfidients within the follewing aggreximate ranges:

inzggfiiga: $m9ygx

Active Agent* fi‘Qfili :0 10.0% wt/val.;

Preservative 8,0011 ta 1.9% utivolg;

Surfactant 3.301% t0 1.8% wtiv01.;

Gthe: Excipients 6% ts 10.01 wtfvolp; ané

Furified Nate: q‘g. tn lflfll.

*Tha antive agent is tha NSAIB in combinatien with the

antiobiotic.

Gptional athar excigienta, such as a chelating agent ané

a tcnicifier. axe naed in the fellowing aggroximate

prupertians:

lflgxgdiaa: fimgnu:

Chelating agsnt 8.011 t6 1.G2wt!vol.;

Tonicifier q.s. to achigvg

isotonicity with

lacrimal fluiég ané

1N KaGH or 13 Hal q.s. to adjust p3 ta
6.9 ta $.Q.

33?fifi 2623912 f?
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In a graferred oyhthalmic NSAED sniution. the

ingrafiisnts ate cambined in the follawing preportians:

xnaxadiant amanag

NSAlD 0.501 wtfv01.;

Antihiatic 9.39% wtfvml‘;

SAC 0.021 wtivol.:

(56% fig! 901R.)

Octoxynal an Gdfiix wtfvol.;

(FEE aq. soln.)

BETA Nag 9‘10? wtfvcld;
Natlf basic acid} q.s. for ismtanicity with

Na borate lacrimal fluifi;

1N Nafifi 0r 1N ECI q.s. to adjust pH to

?.420.4; and

Purified Water q.s. to 190%.

The inventing relates grimarily ta fermulations

having as the active agent mphthalmolcgically accaptable

drugs {including the esters and pharmaceutically

aesegtahle salts thereof} that can form a comglex with a

quaternary ammonium compnund, partic“1&rly carbmxyl

graugwcsntaining NSAEBS.

NSAIDE useful in the practice of this inventi0n

include, fa: examyle, kgtazmlac {and the nther comyounda

described as being ophthalmolagically effective in U.S.

Patent Na. a,a5a§151 to Waterbury, issued Emma 12’ 1934.

the pextinent gortions mf which ate incorgorated herein

by :eference}, indamathacin. Elurbiprofen sodium,

dialofenac, and suprofen, including the asters and

pharmacautically acceptable salts thereof.

In addition ta the ESAIB there is another active

ingted£ent in the foxm of an cphthalmalogically

acceptable antibiotic, preferably tebramycinl The

antibimtic is present in an effactive ameunt for

aphthalmic treatment. The antibintic tobramycin does

not intexfeze with the corneal germeability sf the NSAID.

3374H 26280iz FF
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Preservatives useful in the formulatians 0f the

preaent inventien incluég quaternary ammcnium comgaunds,

such a3 cetyltrimethylammanium bromide, cetylpyridinium

:hlozide and yreferably, benzalkmnium chlcride,

The neuianic surfactants useful in tbs farmulatiang

9f the present invention are preferably yolyoxyethylated

octylghenel surfaetants including polymxyfithylene

hydrmgenated vegetable ails, such as pelyethylene 68

hyérogenated caster Gil. manufactured and 3&16 by K30

Carp. sf Japan mafia: the txade name Emanon cnwsa, and

preferably ethexylated Gntylghenel comyeunds, such as

actcxynel 10 anfi moat greferably Qataxynnl £6,

manufactured ané sola by GAE under the trade name Igegal

CASQ? {a ?0% aqueeus solutian of Qatoxynol as),

Octexyngl #6 is a nonianic pglymexic surfactant

material, Hare specifically. it is a nonienic

gelyoxyethylated ectylphenel surfactant material sold

aommercially by GAE.

Amexg the thional exsigients, the chelating agents

useful in the formulations mf the gresent inventiOn

include snhyéroxyquinaline sulfate, citric acid. anfi

grefsrahly disadium edetate. Under certain annditions.

the chelating agent may also enhanas the anfiimmicrabial

effect fine to its ability to rendfir essential metal inns

unavailable to the microbes.

Buffering systems oytienally useful in the

formulations 0f the grasgnt invention are based an, fur

Examyle, citrate, borateé 0r phaayhatee

Tnnicifiers optianally useful in the fermulatiens

of the present invsntion include dextrose, potassium

chloride andfar swdium chlutida, greferably sodium

chlaride.

Viscasity agenta optionally ufieful in the

formulations of the present invantian include the

cellulose derivatives such as hydrexygrayylmethyl

33?¢N 26286f2 FF
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teliulogag sodium carboxymethylcelluloss. and

hydroxyethylcellulmsem

Other ogtienal excipients usaful in the

formulations of tha present invention includg

stabilizing agents such a3 antioxi§ants, e g.. sodium

metabisulfatg and ascnrbic acid, éegenaing mm the NSAID

usad.

These fermulatigns are prepared by disamlving the

solutes {a g., the NSAIEfi the preservative. the

surfactant. the chelating agent. and the buffariag

agent} in a suitable quantity 9: water, afijusting the pa

tu about 8 to 8, grgfarably 6.8 to 8‘9 and must

preferably ?.#, making a final velume adjustment ta 1001

with additional water, and sterilizing the yreyazation

using any suitable mathed knawn to thosa in the art.

aphthalmic farmulaticns incarparating tha

yreservative system 0f the inventien are

ghysically stable (iwa,. remain clear) and functimnally

stable {1.8.‘ remain antimicrobially effective) for at

least the minimum raasanabie shelf lira a: such

yroduats. Ehe inclusion uf an antibiotin in the

fermulation does net affect the rate of diffusiofl af the

RS&ID.

Eggigxxgfiwigxmulatigafi

The preiarrad aghthalmic farmulation 0f the

inv&ntion includes a NSAIB gative agent in an effectivg

ameunt fer G§hthalmic treatment and an antimicrobially

effective amount gr the abavewdescxiheé praferred

preservative system.

Tha yreferred greservative of the invention is

benzalkmnium chlaxida.

The Preferrgd sucfactant 9f the inventiou is

fictoxynol #0, especially when combinafi with benzalkunium

chloriée.

337¢H ZQEBQJE FF
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The preferred chalating agent Bf the invention is

disofiium edetate. especially when combinga with

benzalkunium chlnxide anfi Uctoxynol #0.

The preferred antibiotic is one which aoes net

interfare with tha carneal permeability of th& NSAID.

Tob:&mygin is a pteferred antiohictic.

The greferred ophthalmic solutions of ihe inventian

include a fiSAID, benaalkonium chlazide, Octoxynol 49 and

disedium efietate anfi, as a second active agent,

tobramyain.

A preferred oyhthalmifi NSAEngntihiotic selutian

has the following fmzmulation:

anxgfiign& Amfiun:

RSAID 0.591 wtlvol.

antibietic 0.30% wtfvai.

BAG 0.Q2fi wtfvol.

(53% aq. solnq)

Octexynol QB 0.01% wtfvol.

{70% aq. soln.)

EBTA Nag 0.19% wtivol.
(NaCllboxiu acid! q<s. for isotonicity

Na barate} with lafirimal fluid

1N RaDE ax 1N HE: q.s. ta adjust pH ta

7waIO.&

Purifieé watgz q.s. ta lQGi

Host prefatred is the ophthalmic solution accaxding

to the abave fsrmulations is wherein the NSAIE is

Katerfllac Tramethaming and when the antibiotic is

present it is tflhramycin.

fiiiliig;§£dw$dminiatxatian

This inventian i3 directefi to NSAZD oyhthalmic

farmnlatiana and a method useful fa: treating ophthalmic

éiseases in mammals. Thgse fiiseases are either causefi

by. aasaciateé with a: accemyanied by infiammatary

337&H 26280}? ??
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Frocesses, including, amang ethezss glaucoma. cystnid

m&nu1ar adama‘ uveitis. diabetic retinapathy anfi

conjunctivitis! at any trauma caugea by eye surgery or

eye injury.

The metheé of this inventign is hath curative and

preventative‘ Whare applied. for exampls,

gramsnrgically or immediately pastmtraumatically, i.a‘

hefcxe inflammatian develops. it prevants develepment of

inflammatimn. when applied fiiragtly to the eye

suffering from any af tha named oyhthalmic disaases. it

suyresses already developefi inflammatsry pxecesses.

The formulation 95 tha invention includes an

antibiatic such as tcbramycin, prmvifiing antibacterial

prayerties useful in aliminating andfor grevanting a

bacterial infectigne

fighthalmic farmulations ara typicaily aéministered

by tayical agglicahiwn tn the eyelids at far

instillatian inta the Space {gulmde—sac} betwean the

eyeball and the eyelida, by tayically applieé cphthalmic

salutians. suspensicns er Qintments, at by

subconjunntival injection.

The fiosaga level wixl, of course. degend on the

fiancentration cf the drn§s, the conéition cf the subject

and the infiividual magnituda Qf responses t0 t:eatment~

Hawevez, typical daaage ranges might be about 2 tn 19

drops at saluticn 5f active ingradient yer day wharein

the solutian inclufies 0.5 wtfval.i cf Ketarolac

trimethamine an& 0.3 wtfvml.i a: tohr&mycin.

£0: a more detailed discussion of ophthalmic

formulaticns, theiz preparation and administration, 395

agminzgRnLa«Eh§2m§a§n§i£§;m§gi§ng§a. 15th $6.. Pages

léfigulfiflh. {19753.

Egiiing

Qphthalmic formulatians such as the salutians of

3374M EGZSGIB FF
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the present inventien are typically testgd fa: physical

stability. chemical stability, ana greservative

Efficacy. both when they axa first manufactuzed ané

aftar a fixafi gerimd of time {e.g., after twa ysars},

The? are generally considered ta b3 gafe and clinically

accaptable if Proven :0 be well takeratefi in the eye.

Physiaal stability‘is astermined by abservation of

a solution after expiratian Gf a fixed yaricd of time.

A solutian is cansiderefi to he ghysically stable if its

apyearance (e.g.‘ color and clarity) fines not change anfl

if the ya remains constant‘ within acceptahla limits‘

Chemical stability invoives a renting chemical analysis

Qf the solution, t0 be sure that its active

ingredientis}, preservatives and the excipients have not

changefl after a fixed pericfl of time,

Preservative EffiCflC? of the fcxmulation grioz to

administratign is tegted by the pxcceduxe d§3cribed in

the UQS. Pharmacapia Compenfiiary. whereby a salutian is

challenged with a panel of microbes and a determinatiwn

is made as ta whether a givan microbe survives in it.

EKéflELEfi

The follawing examgles are given to enable those

skilled in the art to more clearly unéerstand and to

practice the present invgntifin. They shauld not be

cansiderea as a limitation on the scape cf the

invention, but merely as hsing illustrative and

regresentative thereof.

Efifififihfimi

This axamyle illustrates the preparation of a

regresentativa ghaxmaceutical formulation for oghthalmic

aéministration guntaining tha NSAIB Ketcrolac

33?4fi 2628012 F?
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Tramethamina anfi the antihiatic tobramynin.

L&g§§ii§at figgggg

ketorglac tzomethamine 8.582 wtjvol.

5 tmhramycin Q 3&2 wtlvel.

fiAC 6.02% wtivnl.

(5&2 aq‘ 9013p)

Getoxynol #9 0,fl1K wtfvol.

<?01 aq. San.)

19 3mm Na? 9.103»; wtivol.

Nam. “ 9.18?!» :4me

Basic Asia $.Ri wtfvol.

Na Estate D.§5fi wtivol.

15 The ghave ingredients are mixed, adding purified

water until they are dissolved. the 93 is adjusteé ta

?.¢%B.& and the balance at the farmulation is made up

with purifiaé water, adding a quantity sufficient to

make 1091 volume. The solution is than sterilized.

30 Other NSAEDS. such as these described above, can be

used as the active compound in the praparatian 9f the

fermulatign Bf this example.

25 This example illustrates the greparatian at a

general ghaxmaceutical formulation for ophthalmic

30

35
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aéministraticn cantaining an NSAID and an antibiotic.

laggesiimt. m;

NSAKD G 50% wtfvel.

5 antibiotic U‘BK wtfval.

BAG 0.01% wtivwl.

{50% sq. s01n.}

Qataxynal ab 9.02% thVol,

{30% aq. swim.)

16 ESTA Nag 9.20% wtfvol.
Nae: 6.1S1 wtivol,

Eerie Acid U.9% wtival.

Na Bgrate n.a5x wtfval.

15

Exafifikfiui

This example illustrates the gregaration of a

representativa yharmaceutical fermulatian £0: ophthalmic

administration cantaining the NSAIB ketorcla:

28 tremethamine and tuhtamycin.

Inaxfidifini‘ émgunn

ketarnlac tromethamina 9.50% wtfvol.

tobramycin 3.301 wtfvol

25 BAG 0,9127. wtlvol.

{502 fig. solu.)

Uctexynel 43 0.01% wtival.

(?Oi aq. gain.)

EDTA Ha: 0.20% wtfvol‘
30 Naif}. 0.18% wtfvoL

Boric Acid 8.91 wtivolf

fia Borata Q.&§E wtfvel.

Other gsaxus, such as those aescribed above. can be

35 use& as the active comyauna in the preparation of the

337éfl REEBOKZ FF
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farmulatian 0f any of these Examplas‘

fifiéfifihfimfi

This examgle illustrates the grayaratiOn of a

represantative pharmaceutical fermulatian for cyhthalmic

administxation containing the NSAID flurbigrofen sedium.

Laaggéign: fimaggt

Flurbiprofen Sadium 0.83% wtfvol.

3A6 0.02% wtfvolw

(fififi aq. solu.)

Octaxynvl 40 9.91% wtfvol.

{702 aql solu.)

EDTA flag 0,10% wtfvml.
NaCl $.131 wtivol.

Boris $cid UQQX wtfvml.

Na Estate 6.45% wtfvel.

The above ingredients are mixed, adding yurified

water until thsy are dissolved. the 93 is adjusted to

?.¢%fi.é and the balanca of the farmulatign 1% mafia up

with gurified water, adding a quantity sufficient ta make

1061 voluma. The solutien i3 than sterilizeé.

Ether cphthaimie drugs and ESAIDS. such as those

described above, san be used as the active compmunfi in

the gxagaratian of the formulation cf this example.

Efififlfihfifii

£hysical stability of tha farmulationa 9f the

yresent inVEfitinn is measurefi by greparing clear

formnlations, 3.3., acccrding t0 the foregoing Examples,

sealing them in sterilized aantainerg, and observing the

clarity of the solution aftat a geriofi af one manth and

again after five months. Salutiens that remain ciear are

considaxed stable in this proceduxe(

337fifl 26280;? FF
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The formulations of the gresant invention have

groven ta ha stable when tested in accorfiance with the

ahflve proceéure. Fermulatimns using suzfactants other

than the nonimnic surfactants of the invsntign did not

remain clear ana were not stable.

Preservative efficacy of the farmulatiens of the

present invention is meaSured by gregaring formulatians,

e.g.‘ according to the furegming Examgles. and subjecting

{hem to thg v.5. Pharmacopia antimicrmbial challenga.

The fermulatiana mi the gxesent inventian

demonstrate preservative efficaay when testeé in

accordanca with the abova prosadure.

Formulations 83 the present inventian axe freely

flowablg liquids which can he administereé directly t0

the eye using a nanventiflnal meana such as eyeflroggers‘

The amount 0f active ingredient administered wiil vary

with tha individual andfiar the type of disease or

amndition being traated. The NSAID’S such as ketorclac

ana antibiotics such as tabramycin are generally

afiministereé in an ameunt 9f ahaut 1 to 2 dtaps yer eya

with drags sontaining about 25 microliters of

formulaticn. The drops are generally administere& 3 ta a

times per day.

EKAHELEMQ

in gigga rabbit corneal penetration 0f ketflrolaC‘was

evaluatad in the presence of tabramycin to aetermine if

tobramycin filters yanettation of kEtQtfilfic through rabbit

corngas. Two sets as studies were gerformeé ta evaluate

tobramycin‘a effect an ketarolac penetratian.

é§§§$§$§fi » A modified Ftans diffusian cell

cansisting a? an 3.0 m1 glass reaggtor cell alang with a

taflnn donor sell were used far the yengtration

experiments. A sifie arm allaweé samgling of tha recepto:

33?4§ ZGZSQIQ FF
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phase. The damn: cell was recessed to acaammndate

amines: curvature. A 9,3 ml valume of dame: solution was

§1aced an the eyithelial sifie of the carnea, and

EvapfitatiOfl of this dune: salutinn was diminished by

sealing a $1353 gaverslip over the oyening of the donor

sail with silicen grease. To ensure corneal curvature

thraughout the amursa fif the axperimeni, a 1.0 m1 latex

bulb was glacafi ave: the samgling yer: a? the glass

diffusian cell. By so fining, enough prassura was exgrted

under tha coznaa t0 maintain a curved, wrinklemftee

membrane( water at 3?“ C wag circulated threugh tha

water jackgt surrounding the racagta: cell. A magnetic

stir bar placafl in the bottom of the :eceytor cell

maintaineé homogeneity within the recegtor salution.

flfiiflfiéwfiifififiifiiiflfl ~ New zealand white rabbits

weighing 315 to Q kg were used far the studias‘ Rabbits

were sacrificed by rapid injection of 1‘25 milkg of T~61

Euthanasia Eoiution {American ngchst Cor§. Animal fieaith

Divigion, Somervilla, N3} inta a marginal ear vein, The

cornea ware carafully xemeved alang with Emfi mm of

surrounding scleral tissue then placed in a buffer

cantaining: 3.5?1 sadium chloride, 0.361% saéium

bicarbenate, G GAE potassium chlgxideg 0.023% gotassium

phosphate fiibasic, 8.fifl?1 magnesium sulfate, GiGSK

calcium chloride. and 0.1332 afienusine in water, adjusted

ts pH ?.4. This buffer was used as recegtsr solutimn for

all gtudieag its selectien was based on the ability ta

maintain corneal integrity throughout the aiffusien

studies.

Exaaximgniglwfingggdggg « A fresh cornea was glaced

between the top ané hettmm of the teflan donor cell; this

unit was then clamped auto the glass recegtor sell. The

IECE§tOr cell was filleé with sterile. degassed bufiar

selution; all air bubbles were expellgd Exam beneath the

cornea by inverting the entire diffusion cell and

ggjéfi ZEZBOIE FF
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ailcwing bubbles to travel mat the samyling gort. Aftar

acne: salutiau was placed on the carnea. a 0.3 m1 sam§1e

cf recegtor solutien wag cellected at the fallowing time

yaintfi: 1S, 3%, as, 60 ané 129 minutes. The 6‘3 m1

aliquot was regiaced at Each time point with fresh buffer

solution‘

RaggaLatignweimfieaim59;uzigai ~ 1. To determina

Retorclac cornaal diffusion in the presense Bf

tobramyain, and to determina a $353 effect. a saling

vehicle was utilized :0 avoid potential complicationg by

excipienta. The follewing Salutions were isotenic and

yrepared at ya 7.¢: {a} Desi ketuxolac tromethamine,

6.79% sodium chlmrifie, purified water; Cb} solution {a}

with G.1§% tobramycin; {a} salution (a) with Q.3Q%

tobramycin; and {d} sclution (a) with 0.60% tebramycin.

2‘ T9 evaluate whether 0‘3GE tohramycin (a

clinically acceptable and efficacious canaentration} has

an effect an kgtaralac corneal diffusion when

administered 13 a mare complex vehicle. an isotonic

sslutiqn at gfi 794 was made which coataiuad the

fallowing: (fi) Q45fi ketcrolac trfimathamine, 0.??? sadium

chlurifle. edetate fiisadium, henaalkonium chloride.

gurifi§é water; (b3 solution {a} with 0.30% tcbramycin.
l4fl:§£¥£§a§iufififigsxgiign ~ Tc moniter caxneal

intagzity throughout the course af the permeability

studies. lnggiycgrml genetration was evaluated
(lé’c~g1ycerni 15.76 mCifmale was obtained mm m
with a xadiochemical yurity of 9&1).‘wgnianized

Iécmglyceroi wag interporated intu selected test
solutions {1a and a. above}. For controls, twe

additiflnal isctonic teat solutiens were made at pH ?.&:

{1} phnsphate buffared saline; (2) 0.62 tabramynin in

yhosphfite buffered saline. $0 a 2‘0 ml aliquct of each

tegt solutian, 10 ul mf 1¢C~glycarol was added. At

designated time intervaig, 0.3 m1 9f receptor solution

33?éfl 2623912 FF
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was sampled f0: scintillatimn anunting (Beekman model LS

8100}.

&a&ifl§i§§lmngih§fi§‘~ 1‘ Quantitatien of Katerclac

was yerfermed by HPLG. The mobile yhase w&s cempcsed of

methanal, water ané glacial acetic acid (55:3é11). The

equigmant incluéed: a SpectramPhysics 8&40 UViVis

detectar; a SpectramPhysics 42?0 integrater; a

SpectrawPhysica SYOD solvent fielivery aystem; a Dynatech

autsaampler; and a Whatman Partisil fins 3. 10 miaron

:Qlumn. The mobile phasg flew rate was 1.9 mlfmin; the

sampla injectian velums was 50 ul; anfi the absurbance

wavelength was 254 mm. A 100 pl aliquat of each samgle

was ailutsd with 156 ml uf mobile phase.

2. Quantitatian 0f tmbramycin was gerformed using

the Syva EHIT tcbramycin assay kit, The assay is an

enzyma immunmasgay intended to quantitatively anaXyze

tabramycin in human aerum or glasma: the limit sf

detection is 1.0 pgfml. The assay is based on

cQM§etitian far antibody sites between free drug in

sampge and drug labeled with glucose~6~§hosphate

dehyérngenage (Smfiannfl). Since GméumDH activity

decreases ugan binding with antibody. tabrfimycin

cancentration can be measured in terms cf enayma

activity. Active enzyme cemverts oxidized nicotinamiée

adenine dinneieotide {NAB} t0 MADE, This converfiion

regults in an absmxbance change that is measureé

spectrophgtsmgtrically‘

Each experiment was yerformefi with matchafl centrals;

that is. frem a single :abbit, cue carnea was treated

with a ketfitmlac {central} selution} and the other carnea

was traatsé with the ketaralac and tabramycin selution.

Each test solutiun cantaining tehxamycin was evaluated in

txiglicate. For the stufly using ths simyle isotenic

vehicle, data for nine cantrol corneas wete generatefi.

Since these were Contrfil cornea, agcn is item a flifferent

EBYQH zezaaxz FF
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rabbit; henca. the deviation Shawn at Each time paint

gives an indication sf both the bialogical as «all as

experimental éeviation inherent ta thig type Qf study.

An inéication af torneal integrity thrgughout the

course of these studies was determined by penetraticn of

lchglycersl. Changes in the germeability prafile of
lacmglycerul can be attributed to corneal alteratinn a:
damage. Select vehicles were chosen t9 evaluate whether

aerneal damage could be attributed ta a garticular

compound a: combinaticn. With phosyhate buffered saline

serving as cantrol. a twe or threemfald increase in

1aC«glycerol Fenetratian wnulfi indicate substantial
carneai altflrfitifln. Table I shows that 1&8»giycerol

panetration in a solutinn containing ketarolac

tromathamine. or 0.51 tobramycin. or their combinatian,

aces not diffs: £20m its yenetxatign in buffer alone.

These results suggsst thfit cazneal integrity is nct

altered by ketarmlac tromethamins a: tobramycin.

TABLE I

Paxcant of Initial

Cgunts per Minute

ammxafamn am gtmuflwmin

?heaphate Buffiered Saline 2.10 7.36

Ketnxclac tromethamine

in Saline 2.&? 8.66

Tobzamycin ($.61) in

Phasyhate buffergd saline 1.83 7.88

Ketaralac tremathamine and

Tobramycin {0.5%} in Saline 2.91 5.Q3

The average tctal milligrams of heturnlac

genetrating the cornea at each time point for the simgle

salutions containing ketozalac alone ané solutimns

33?“ 2623953 F?
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cantaining either 6.151! 9.301 at Oifiafi tabramycin,

reagectivgly, were campfired, In all casas, the solutions

cantaining tobramyein wexa equivalent ta the contxol

solutian.

A comparison of th& average tstal milligzams 3f

ketarolac penetrfiting the cornea at each time goint for

the eyhthalmic farmulation with and without 0.30%

tohramycin was made‘ Again. the test selution and the

sentrol sciatica were equivalent. Studies with the

fermuiation demonstxgtefi that after $9 minutes. there

oeaurs a tug to three fold inerfias in ketorolac

diffusion. that is, enhanced penetratian.

while the yresent invention has been described with

xeference to the specific embodiments thereaf, it shouid

be understoed by thosa skilled in the art that various

changes may he made and equivalents may be substituted

without daparting Exam the true spirit and saope of the

inventian‘ In additian, many madificatiuns may fie maée

t0 adagt a particular situation, materisl, compcsitinn of

matter, gracesa, gracass atep fir stepa, ta the objective,

spirit ané scope of the greEent invention. All such

madifications are intended ha ha within the snap: cf the

claima aggenfied heretn.

33?éfi 2528012 3?
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1. An mphthalmologically aacegtable non~stereida1

anti~inflammatory drug faxmulation, ccmgzising:

an oghthalmelogically acceytable n9n~steroida1

antiminflammatory carbuxyl graug—containing drug in an

effective ammunt for aghthalmic treatment;

an ophtalmalogically acceptable antibiotic in an

effective amaunt f0: ophthalmic treatment;

a quatexnary ammonium pxeservative;

a stabilizing amount of a nonienic polyfixyethylated

octylghenel surfactant: and

an aquecus vehicle!

23 ?he oghthalmelcgically acceptable

non~stexcidal anti~in£lammatory drug formulatien of Claim

1 wherein said quaternary ammonium greservative is

banzalkanium chloxide.

3. The aphtalmologically accegtgble nnnmstexoidal

anti~inflammatnry drug fotmulatien ef Claim 1 whezein

said nanionic polyexyethylated Dctylghenol surfactant is

Octaxynel #0 and the antibiotic is tabramycin.

&» The ayhthalmclogically accegtabla

non~ateroidal anti~inflammatery érug fermulatien of Claim

1 inciuding disodium edetate+

5‘ The mghthalmalogically accegtable

nonwstermidal antiwinflammatory drug formulation of Claim

1 wherein said ophthalmalagically acceytable

non*steroidal antifiinflammatory carboxyl groupwcontainiug

érug is selected from the graup: keterolac,

indomethacin. flutbigtafen. dialofenac, and suprofen.

3374M 26280{2 FF
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6. The mphthalmologically accegtable

manusteroidal antiwinflammatery drug formulation of Claim

5 wherein said 0phthalmclmgic&lly acceptable

nanwsteroidal anti~inflammatcry tarbcxyl graugucontaining

drug is ketcrolac tromethamine.

?. The ophthalmmlegically aceeytahle

nonfisteroidal anti~inf1ammatoxy drug formulatian of Claim

1 camprising:

NSAID 0.301% ta 18.0% wtfvol.;

Antibiotic 0.001% to lflefifi wtival.;

Preservative 0.001% to 1.3% wtfv01.;

Surfactant 0.301% t0 1.8% wtivel.;

and

Purified water q‘s. ta 1031.

8. The ophthalmologically acceptable

non~steroidal antiuinflammatesy drug formulation of Claim

3 camprising:

ketarolac tremethamine 9.001% to 10.61 wt!vol.;

tobramycin 0‘0011 :0 10.01 wtfvol ;

Ezeservative G‘GOIE to 1.91 wt;vel.;

Surfactant 0.031% t0 1.9% wtfvol.; and

Purified water q,s, to 1001.

9. The mphthalmolsgiaally acceptable

monasteraidal antininflammatory drug formulation of

Claim ? wherein said greservative is benzalkanium

chlmride, and the surfactant is Octoxynol 40.

10. The aphtalmolegically acceptable

n0n«steroidal anti§inflammatary drug formulation of

BSYQH 2628612 FF
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Claim 8, further comyrising:

Chelating agent U,fl11 to 1.0% wtfvol.;

Tonicifier q.s. to achieve isatonicity
5 with lacrimal fluid; and

1N Naflfi or 1N HCl q.s, to a§just pH t0

?‘aza.a.

11. The oghtalmolmgically acceptable

1G nonwsteroidal antiwinflammatOIy érug formulation of

Claim 9 comgrising:

ketotelac txomethamine 0.58% wtlvol.;

Tobramysin 0.30% wt!vol.;

BAG 0.021 wtfv01.;

15 {501 aq. soln.)

Detoxynol 40 0.011 wtivol.;

(?OZ aq. Bola.)

ESTA Rag 3.181 wtiv01.;
Rafi: 0.18% wt;v01.;

20 Bari: Aaié 9.91 wtfval.

Na Barate 0.&51 wtfvcl.

1N NaOE fir in 381 q.s. ta adjust p3 t0

3.a10.a; and

Putifiefl Water q.9. to 1001.
25

12. The use afi a farmulaticn ccmprising: an

ophthalmclogically acceptable non~$téroidal anti"

inflammatory carboxyl graup~cmntaining drug in an effective

ammunt for ophthalmic treatmant, an antibiutic in an

eifiective amaunt far mphthalmic treatment, & quatarnary

ammauium greservative, a stabilizing amount of a naniflnic

golyoxyethylatadvactylphenol surfactant, and an aquaous

33?&M EBZBGXZ F?
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vehimla f0: treating ophthalmia disaase in a mammal

suffering therewith.

136 The was of Claim 12 wherain said preaervativa

is benzalkonium Chloride and said surfactant i5 fictoxynol

45.

14. The use 0f Claim 12 wherein saifi

oghthalmolagifially acceptable nonwsteroiaal anti~

inflammatary carboxyl greupwcontaining firug is Selected

from the group; keterolac, indmmethacin. flurbiprofen,

diciefemaa, and sugrofem.

15V Th3 u$e 0f Claim 12 wharain saifi

mphthalmulogically accaptable nonwsterciflal anti*

inflammatery carboxyl grsup»containing fixug is Retormlax

Wramethamine anfl t;$ antibiotic is tnbramytinf

16. Tha use wi Claim 15 wherein said

ophthalmmlogically acgeptable nnnwstereidal anti~

inflammatory firug formulation campriseg:

ketcrolat tramethamine 0,501 wtfvol, v.

Tobramycin 0.301 wtlvol.;

3A5 0.01% wtivol.;

(502 aqK soln.)

Octaxynai fie 0.01% wt!vcl.;

(F83 aq, smln.)

BETA N32 fi€101 wtfv01.:
NaCl 3.18% wtlvol.;

Basic Acid 0.9% wt/vol.

Na Berate O.¢SZ wtfvolg

1N NaQH or 1N H61 tn adjust 98 ta

Y‘fi18.&; and

Purified water q.a. to 1081.

337éfl EEZEQXZ FF
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PRESERVATIVE SYSTEM FER OPHTHALMIE FDRMULATIONS

BAEKGRUQEQ 8? THE ENVENTQQE

The presant inventien gelates t0 imprevsd mphthalmic

formulatiens, particularly ta aphthalmia farmulaticns for

anti~inflammatary drugs, and specifically ta an improved

  

preservative system Fer ophthalmic Fermulations o?

carbaxyl {“-CGDH"} grnupncuntaining drugs: especially

non«steroidal antiwinflammatcry drugs (”NSAI03”}.

The inventian also relates to methods of using these

formulatians far treating diseages that are either caused

by, associated with or accempaniéd by inflammatery

processes, including, ameng others, glaucgma; cystaid

macular edema, uveitis, diabetic retinapathy, anfl

conjunctivitis, gr any trauma caused by eye surgery or

eya injury.

The tnpical use a? NSQIDE, particularly gyrrcla

pyrrolasi in the treatment of oghthalmic diseasEs was

first taught in U‘S. Patent Na. a,45a,151, where NSAiD

compounds (Such a5 these deserified in U.51 Patants

£5,389,969; 44,232,035; &,£38?,539 and mash-5:9} were

exemplifiefl in farmulatian with NaHgPeé'H2Q,

NSEHPaa'HZQ, Na£;, Benzalkanium chloxide ("Bag”)
and sterilized water. Whila the formulations described

8488? 252§Q~FF
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in the '15l patent were efficacious, an insoluols complex

was found to form between the NSRIQ and the 898. The

formulations became cloudy or turbid and did not,

therefore, have the stability desired for shelf life in

commercial applications. A reasonable minimum shelf life

{that is, tne time during which a solution remains clear

and retains its pharmaooutical activity} is at least

about one year, representing sufficient time to package,

ship, and atore a formulation without having to replace

expired stock too frequently. The solutions of the

present invention have shown a shelf life of at least one

year. Tnuo, the preaent invention entails an improvamont

over the formulations described in the ‘151 patent.

In general, an ophthalmic Foxmulation contains an

active :omoouno and various ophthalmologically acceptable

exoioients, in the form of a solution, an ointment, a

suspension, etc. on axoipiont is opnthalmoiogioally

acceptable if it is nonmirritating to the eye and if its

active ingredient penetrates the blood-aouoous barrier

and/or diffuses through the various ocular substructures

to the site where it is nharmaoologicaliy active. The

exoipiants can include a tonicifior, a preservative, a

ourfactant, a buffering system, a Chelating agent, a

viscosity agant as well as other stabilizing agents.

Bohthalmi: formulations must.bo sterile, and if intended

for multiple dosing regimens, moat be preserved with an

effective antiumicrobial agent.

Urgano~mercorialo {o.g., tnimerosai, phenylmercuric

acetate and phenylmerouric nifirate) have been used

extensively as tho preservative in ophthalmic oolutions.

These somoounds, now5ver, ooso‘diffioulties due to

potential mercury toxicity as well as poor chamioal

stability. Benzalkonium chloride, a quaternary ammonium

compound, has been widely used in ophthalmic solutions,

and is nonsiéered to ES the oresarvative of choice.
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However, 8R8 ha3 typically been cansidered t0 be

incnmpatible with anicnic drugs {a.g., aalicylates or

nitrates, etc.), farming insaluble complexes which cause

the solution ta became cluudy or turbid. Such a complex

b§tween the anionic dxug and benzalkonium chloride can

Cause a dacrease in the phaxmaceutical activity of the

anionic drug.

Many NSQIDS (such as ketorolac, indamethacin,

flurbiprofen and diclofenac) ara being develaped fur

scalar uge because of their activity a3 antiwinflammatary

agents including their ability ta prevent cystmid macular

edema.

In the past, as in the saga with other ophthalmic

drugs that contain a ~COGH group, antiin?lammatnry

salutiuns af NS§IDS fur occuiar use have provefl to be

ineampatible with quaternary ammonium campeUnds such as

BQC. This incempatihility is due ts tha Fact that the

wSGOH group can farm a cumplex with the quaternary

ammunium‘mampuunds, rendering the passervative less

available to aerva its functimn, and reducing the

activity a? the active ingredient. Infiamethacin

ophthalmic farmulations have Deafi prepared, huwever,

these are suspenfiions, not solutions. chfen Gphtnalmic

solutian, an NfiAID {flurniprmfenj approved by the FDR far

nphthalmic use, incarporates thimarasal fiwith EDTR) as

its preservative system. in U.S. patent &,a5&,l§l there

is a disclesure cf an ophthalmic farmulatian uSing

ketqrmlac, benzalkafiium chlaride (as the presarvative}

and polysnrbate 88, however the salutinn became cloudy or

turnifi after a Shflrt period of time.

It has remained de5ired t0 pravide a stablfi, clearY

sntimicrnbially effective aphthalmic farmulatian with a

prolanged shelf life for «CSGH group cuntaining

aphthalmic drugs, especially NSAIDS, using 8&3 as the

mreservative.
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SUMHARY OF THE INVENTIUH

It has new been discovered that stable, clear and

antimicrobially effective, NBAlflacantaining aphthalmic

formulatians can be prepared which include a quaternary

5 ammunium preservative. These solutisns news an improved

shelf life, exhibiting no claudiness er turbidity ove§

extended periuds.

In ana aspect Q? the inventian, these compcsitiens

includa an aahthalmslagically éffective amaunt a? a

10 NSAEU, a quaternary ammonium prgservative and a

stabilizing amount of'an ethnxylated octylphfinol as a

nonionic surfactant, all in an aqueous vehicla.

‘.‘.$ Anather aspect is an ophthalmic cempcsition

":g" including an ophthélmnlcgisally effettive amount a? a

_-'"} 15 NSAIB, a quaternary ammonium preservats and a stabilizing

5::}; amount of an etnoxylatefi octylphenol as a nanionic
:3”: surfactant.

'.'.3 Another aspect is an cphthalmic compositien

incluaing an oghthalmnlcgically effective amcunt of a

.‘9‘. 20 NSAIB, benzalkanium uhloride as a preservative and a
2:: stabilizing amount of an ethaxylatea aetylphenel as a
3'.-' nmnionic surfactant.

“.. Rnflthar aspect is an nphthalmic campasitimn

I“.: including an aghthalmolagically effective amount a? a

35 NSAIB, nenzalkonium chlarida as a presexvative afid a

.‘fi'. stabilizing amuunt D? Octmxynml £3 as a nanionic
Surfactant.

Rnothar aspect is an aphthalmic campasitiqn

including an mphthalmologically effective amaunt'of

39 keteralac or an isamer, an astar, or a pharmaceutically

acceptable salt thereof, benzalkoniufi chloriaa as a

preservative and a stabilizing ameunt of Bctoxynul 40 as

a nonianic surfactant.

sway ESZEQ-FF
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In another aspect of the inventinn, methods fur

treating ophthalmic diseasas in mammals using the

aphthalmic pharmaceutical formulations a? the inventicn

33% 3159 disclused. These diseasas are those that era

5 either caused by, associated with at accompanied by

inflammatory nrccasses, including, among nthers,

giaucoma, cystoid macular edema, uveitis, diabetic

retinopathy and cunjunctivitis, gr any trauma caused by

eye surgery or eye injury.
10

DETAILED DESCRIPTION BF THE PREFERRED EMBUDIMENTS

., . Befinitians I
."‘: As used herein, the term “NSAED” means an

..:?' ophthalmalngically acceptable nonesteraidal

-:::‘ 15 anti~inflammatory drugs The NSAIS‘s include, Far
3*.: example, flurbiprofen, keteralac} dielafenac,

.:.:; indmmethacin, and the isomers,'esters, and
' 'i pharmaceuticaliy acceptable salts therenf.

As USed herein, the term “3.5." means adding a

31". in quantity sufficient to achieke a stated function, e.g.,

.:;:_ to bring a salutinn to the desired volume {i;E., 108%}.
"' as used herein, the term “treatment” or "treating”

.::r; means any treatment of a disease in a mammal, including: é
{i} preventing the disease; that is, causing the

25 clinical symptams of the disease hat to develgp;

.I3‘: (11} inhibihing the disease, that is, arresting the
development of clinical symptnms; andfur

{iii} relieving tha disease, that isi causing the

regressian 0? clinical symptams.

As uSed herein, the term "effective amaunt“ means a

dosage sufficient ta provide treatment far the fiisease

state being traatad. This will vary depending on the

patient, the disease and the treatment being affected.

 
3Q
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As used herain, the term "antimicrebially affective“

means ability ta withstand the U.S. Pharmacopia

antimicrobial challenge.

As used herein, the term "surfactant“ means a

5 nnnienic surfactant, prefarably ethflxylated autylphenol

compuunds as described below.

As used herein, the term ”quaternary ammonium

preservative” means a quaternary ammonium :ampnund such

as dascribed belaw.

13 As usad harein, the term “stabilizing” means keeping

a formulation clear and antimicrebially effactive far its

minimum reasanable shelf life, 8.9., at least ane yaar.

Fermulations

15 I ?ha formulatians nf fine present invention include an

NSAIS active agent in an effective amcunt fer uphthalmic

treatment, a quaternary ammonium preservative, a

stabilizing amaunt of an ethuxylated netylphenol as a

nonianic surfactant, optionally including other

29 excipients such as a chelating agent, a tanicifier, a

buffering system, a viscasity agent as well as other

stabilizing agents. Sphthalmic solutions and susnensions

typically contain an aqueaus vehicle rather than an oily

vehicle. Uphthalmic fflrmulationg must be sterile, and if

25 intended for multiple dasing regimEns, must be

antimicrubially effective for their minimum reasanable

shelf life, e.g., at least one year, anfi prafsrably two

tn three years at more. The ingredients used in thfi

Furmulatisns a? the present invention are typically

30 cammercially available a: can be made by methods readily

knnwn to thase skilled in tha art.

Pharmaaautimal oghthalmic forMUlatians typically

cahtain an effective amaunt, e.g., Q.Ofil% ta 18% wtlval.,

araferanly 0.802% ta 5x wtfvol, most preferahly S.GG5% £9

35 3% wtfvol a? an active ingredient {e.g., the NSfilB of the

3408? 25283~FF
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The amcunt of active ingredient will

vary with the particular fermulatian and the disease

state for which it is intended. The total concentraticn

0f solutes shauld ha such that, if possible, the

5 resulting selution is isatanic with the lasximal fluid

(tncugh this is not absoiutely necessary) and has a pH in

the range of 6 to 8.

The formulatiqns a? tha present invention are

prepared as solutiuns incurporating the aheve—desaribed

30 ingredients within the fallowing approximate ranges:

Ingredient

fimtive agent

Amount

0.081% t0 10.8% wfifvol.;

s'*_; Freservative 8.061% tn 1.8% wt;val.;

.I?‘ Surfactant 0.881% t0 1.0% wt!vul.;
:.u.‘ 15 fitner Excipients 3% to 10.8% wtival.; and
2". Purified Water q.s. t0 180%.

"I': Bptional other extipients, such as a Chelating agsnt and
£‘*£ a tonicifier, are Used in the following apprnximate

proportions:

‘.; 26 Ingreaigflg Ammunt

shelating agent 0.012; N: l.D‘%thml.;_

‘ZQZ' Tonicifier q_s. ts achieve

“1. isutanicity with

2.“: learimal fluid; and

25 1N NaGH 0r 1N H61 q.5. ta‘adjust pH to

"g, 6.8 ta 8.8... .

SD

35

sass? 26288~FF
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«So

in a praferred ophthalmic NSRIG solutian, the

ingredients are combined in the folluwing praportiens:

Ingrefiiang flflggflg

NSAIB D.GO£% to 5.9% wt!v01.;

5 BRC D.802% ta 1.0% wt!vol.;

(50% aq. soln.}

Uctsxynol a0 U.DU1% to 1.3% wt;vol.;

{78% aq. soln.)

EDTQ N32 0.01% is 1.3% wtfvol.;

10 Natl q,s. far isatonicity with

lacrimal fluid;

lN NaOH at 1N HCl qas. t0.adju5t pH to

fi'gi 7.433%}.13; and
1" Purified water q.s. ta 130%.

:III.‘ 15
:T'_ In another preferred ophthalmic NSflID salutian, the
.°": ingredients are cambined in-the follawing propartians:

fi.’§ Ingredient Ammunt

NSAID 9.005% ta 1.fl% wtivol.;

. .. 20 BM: moszx to 1.0x wt/‘wlq

$3" , {53% ac. Stain.)
Umtoxynol 40 0.9le tr; 1.3% Mica-31.;

..u {?U% aq. soln,)

"U' EDT/R N32 3.01% to 1.896 wtx’val.;
25 Nafll q.s. Fa: igotgnicity with

..u iacrimal fluid;

.‘9 = 1N NaGH at 1N H81 q.s. to adjust pH to

7.4wa.a; and

Purified Water q.s. ts 130%.

30
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ln a more maligned ophmalmic NSAlD solulinn, the lngzredienls are combined in

the following proponinns:

NSND‘ {1.59% wiivol.;

5 BAG 0‘921342 WUVOL;

{50% aq. suing)

Galaxynoi 43,0 0.01% wll’voll:

{70% 3:3. soln.)

EDTANEQ 0.10% wl!vol.:

10 Natl-i q.s. for isotonlcity with iacrimai

fluid:

1N NaQH or m HGE qs. l0 aciiusl pH to 1:: .l. GA; and

Purified Water qs. la 300%.

15 The invemlon relaEES primarily to formulaziona having as the active agenl

ophthalmomgicaliy acceptable drugs {including me isomers {as either the (d)- m m-

lsomer) esters and gharmaceulically acceplable salts marge?) thal san farm a wmpiex

with a (mammary ammonium compound. partlcuiafiy NSNDS and drugs will: a carboxyi

group.

29 NSAIDS useful in the praclica ol this lnvenlian include, far example, kelamlac

{and the dlhlar compounds described as being sphlh‘aimalogicall‘y effective in US. Patem

N0. 4354.151 (0 Wamrbuw. issued Jung 3'2, 1584, mg peningm portians of which

are ingsrpmaled herein by refarence}, indomelhacln. llmblpmlen sodlum. and

diciofenac, lnciudlng the isomers, aslms and pharmacréuli‘caliy acceptable salts thereof.

25 Preservatives useiu‘l in the fmmulalimns of we present inltanfien include

quaternary ammonium compounds. Such as ceiyllfimelhyiammonium bromide,

catylpyridinium chloride and benzalkofilusn chloride, preferably, bemaikenium ghloride‘

m.“
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The nanianic surfactants useful in the farmulations

a? the present invantion ara preferably ethnxylated

actylphennl cumpaunds, such as octylphenoxypoly—

{ethylenaaxy}ethanuls, more preferably. a hnmolugous

serias 0f surfactants sold under the trade name Igepal CA

with a numarical suffix indicating the mole ratio cf

ethylene oxide to actylphanol, the ratic being 3 to a8.

Examples include fictoxynol 9, actoxynol 12, Octnxynol 13,

and Butoxynal a0, and mast preferably Bctmxynol 40$

manufactured and said by Ga? under the trade name Igepal

8&89? {a 73% aquemus.solution of Entoxynol flfl}.

Among the aptimnal excipients, the chelating agentg

useful in the furmulatiuns of the present invention

include S~hydruxyquinoline sulfate, citric acid, and

preferably dismdium Edetate. Under certain canditians,

the chelating agent may also enhance the antinmicrmnial

effect due to its ability to render essential matal imns

unavailable to the micrunes.

Buffering systems nationally useful in the

formulatimns Q? the present invention ara based on, for

~examala, citrate, berate, or phosphate.

Tanicifiers ugtianally useful in the-farmulatiens of

the present inventicn include dextrose, potassium

chlaride andlar sudium chloride, preferably sedium

chlaride.

Viscusity agents cptimnally useful in the

farmulations cf the present inventibn include the

cellulase derivatives such as hydraxyprupylmethyl

cellula$a, audium carbmxymethylcailulase, and

hydrcxyethylcellulcse.

Gther optinnal excipiants useful in the fermulations

a? the pressnt invention include stabilizing agents gush

as antiuxidants, a.g., sodium metabisulfate and ascorbic

acidi depending 0n the NSAID usad.

3408? zazac—FF
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These fermulatione are prepared by dissolving the

solutes {e.g., the NSAID, the preservative, the

surfactant, the cheleting agent, and the buffering agent}

in a suitable quantity ef water, eejueting the eH ta

5 abeut 5 to 8, preferably 5.8 to 8.0 and meet preferably

7.a, making a final valume adjustment to 108% with

additional water, and sterilizing the ereperatien using

any suitable methed knewn be these in the art.

it has been discovered that ophthalmic fermulatiene

10 incorporating the preeervative system of the inventien are

physically steeie (1.8., remain clear} and functienelly

stable {i.e., remain entimicrebielly effective) for at

,T..§ least the minimum reeeenable shelf life of such products.
.:......

_.n.' 15 Freferred_§ermuletiene
3". The preferred preservative syetem ef the inventien

“"J includes a quaternary ammonium preservative ans 3

C.*j stabilizing amount of a nonienic surfactant.
The preferred eehthalmie formulatien of the

..- 20 invention includes a NSQID active agent in an effective

C'n*' amount for ephthalmic treatment and en antimierebially

‘:£:' effective ameunt of the ebeve~described preferred

“I. preservative system.

."‘ : The preferred preservative of the inventien is
25 benzelkonium chlaride.

".' The preferred surfactant e? the inventien is

1'“ : Octexynol £0, especially when combined with benzelkenium

ehlaride as the preservative,

The preferred chelating agent a? the inventien is

30 disodiem edetete, especially when eembined with

beneelkenium onleride as the preservative and

Octexynal an as the nenionic surfactant.

The preferred ophthalmic solutiens.ef the inventien

include a NSAID, benzalkenium chloride, Octexynei AD and

35 dieedium edetete‘

8&GBY 26288wFF
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A preferred ophthalmic NSAID sslution, the

ingredients are combined in the fellowing proportiofis:

Ingredient
NSAIU

SAC

{58% aq. selfi.)

fictuxynol £0

(?a% aq. soln.)

EDTA N32
N861

1N MaBH a: 1N Hfil

Purified Water

Amount

Q.GGZ% ta 5.0% wtivol.;

3.082% to 1.3% wtfvel.;

3.501% t0 1.3% thVGl.;

8.3L% :0 1.8% wt/vol.;

q.s. far isateniaity

with lacrimal fiuiag

q.5. t0 adjust pH to

?.&¢G.a; and

q.s. to 103%.

Another preferred apnthalmic NSAID golution, the

:ngrefiient
NSRZB

SAC

fifiax aq. soln.)

Getaxynol afi

(78% aq. suln.)

ESTA Na

Mail
2

1N NaDH or 1N Hfil

Puri?ied water

ingredients are cambined in the fulluwifig praportions:

Amaunt

3.635% to 1.3% wtfvul.;

3.392% tn 1.3% wtlvolug

3.301% to 1‘E% wtival.;

8.61% ta 1.wx wtfvnl;;

q.s. for isatmnicity

with lacrimal fluid;

q.5. ta afijust pH tn

7.4:a.a; and

q.s‘ ta iflfixfl

26280~FF
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R preferrefi aphthalmic NSAID solution has the

following formulation:

ingredient Amount

NSRID 0.50% wtfvol:

5 SAC 0.32% wt/vel.

(sax aq. saln.)

Gctéxynal QB U.Ol% wtfvol‘

{70$ aq. salm.)

EQ?A N32 0.18% wtfval.

10 NaCl q.s. far isatonicity
with laerimal fluid

1N NafiH er 1N H81 q.s. t0 adjust pH ta

{3‘5 “karma

-;-~ Phrifiad Watar q.s. ta 138%

322.. 15
::“x Mast preferred is the ophthalmic salutien according
.*'*: tn the abmve farmulation wherein the NSfilD is thorolac

':.3E Trametnamina ar an isnmer thereuf.

,_, 20 Utility and gdmifiistratiqg
"u‘. This invention is directed to NSAID ophthalmic
i'::’ Formulations and a methgd useful far treating cphthalmic

.... diseases ifl mammals. These fliseases are either causad

....: by, associated with ar accumpanied by inflammatary
25 precasses, including, amOhg stherS, glaueuma, cystoid

.... macuiar adema, uveitis, diabetic retinopathy and. .-

¢* ' conjunctivitis, at any trauma caused by eye surgery a:

Eye injury.

The-methad of this invfintiofi is 50th curative and

3a preventative. Where agglied, far example, prewgurgicaily

at immeéiately post~traumatically, i.e. befere

inflammation develups, it prevents devalogment a?

inflammation. When applied diffictly to-the eye suffering

from any of the named ophthalmic diseases, it supresses

35 already Uevelapefl inflammatery prmcesses.
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Sphthalmic furmulatinns are typically administered

by topical appiicatian ta the eyelids er for instillation

into the space (cul~de-sac) between the eyeball and the

eyelids, af tapically appliefl epnthalmic solutians,

5 suspensians or mintments, Or by subcongunctival injection.

The dnsage level will, of course, depend 0n the

concentratien of the araws, the condition of the subject

and the infiividual magnitude 0? responses in treatment.

However, typical dosage ranges might be about 2 to 10

1G draps 5f 0.5% salutian of acfiive ingredient per day.

Far a mare detailed discuésiun of ophthalmic

formulations, their preparatian and administration, see

r':.; Remington‘s Pharmaceutical ScieHCes} 15th Ed., pages

1" “3945341, H.975}.

'33:. 15

.::": Testing
‘*.'3 Ophthalmic farmulaticns such as the suiutions a? fihe

':u.3 present inventian are typically tasted fur physical

stability, chemical stability, and preservative efficacy,

i_, 29 bath wnen they are first manufactured and after a fixed
'3*°' period 9? time (e.g., after twa years}. They are

“:{:‘ generally considerefi ta be safe and clinically acceptable

_’n if preven :0 ha well talarated in the eye.

“-9- Physical submit}: is determined by abaervatimn «:3? a

25 solution after expiration a? a fixed geriod 9? time. A

,.M salutinn is considerefi to be physically stable if its
3"1‘ appearance (8.9., color and clarity} does net change and

if the pH remains censtant, within acceptable limits.

Chemical stability involves a routine chemical analysis

33 af the saiutian, ta be sure that its active ingredient

and the excipients have nut changed after a fixed perimfi

of time.

Preservative efficacy is tested by th% precedure

described in the U.S. Pharmacapia Cempendiary, whereby a_

35
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salution is challenged with a microbe and a determinezian

is mafia as ta whethar the micrabe survives in it.

EXAMPLES

The following example& are given to enable thasa

skilled in the art ta more clearly understand and he

practice the prasent invention. They should not be

cansiaered as a limitatinn an the $5995 of the invention,

but merely as being illustrative ans representative

thereof.

Emagm

ThiS example illustrates tha preparatien cf a

representative pharmaeautical Permulatian fer ophthalmic

administration containing the NSQID Katoioiac

Tramethamine.

 
fimgredient amount

Keturalac Tromathamine 9.58% wtival.

.BRE 9.02% wtfval.

{55% am. 501m.)

Ustoxynol £0 3.81% wtfval.

{79% sq. saln.)

ESTA Naz allaz wtlvol.
NaCl 8.?9% wtfvol.

The abave ingredients are mixed, adding purified

water until they are dissalved, the nH is adjusted ta

?.aifi.$ and the balanca of the furmulation is mgde up

with purified water, adding a quantity sufficient to make

189% valume. The sulution is than sterilized.

Other NSAIDS or their isomers, salts or esters, such

as thosa described ahflva, can be used 55 tha active

8&08? ZGEBfiwFF
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compaund in the preparatiun 0f the faxmulation of this

example,

EXAMPLE 2

5

This example illustrates the preparaticn a? a

representative pharmaceutical formulation far ephthalmic

administratinn cantaining the NSAIU Katfirclas

Tramethamine.

10

ingredient Ampunt

Ketcralas Tramethamine 0.53% wtlvol,

8A8 0.02% wtfvnl.

(50% ea. soln.}

15 Bethynal $8 0.02% wtfvel.

{?0% aq. solnfli

EDT“ Nag 8.28% wtivcla
N381 6.79% wtfvol.

2a The above imgredients are mixed, adfiing purified

water until they are disgolvedi the pH is adjuated ta

?;&éfl.a aha the balance uf the farmulatian is made up

with purified wafier, adding a quantity sufficient in make

lfifix volume. The salutifin is than sterilize-:2r

35 ether Nsnlfis ur their isamers, salts an esters, Such

as thesa described above, Can be used as the agtive

cnmpouhd in the nregaratiofi of the farmulatian a? this

example.

30 EXAM9LE,3

This gxample illustrates the praaaration cf 3

rapresEntative pharmaceutical furmulation fcr‘ughthalmic

SfiQSV EfifigflmFF

Page1120f366

 

 



Page 113 of 366

administratinn containing the NSAIB Keturolac

  

Trnmethamina.

ingredient Amaun:

5 Kataralac Trumethamina U.lfl% wtivul.

8A8 0.034% wtival.

(58% sq. swim.)

actaxynal 40 3.004% wtfval.

{7GX aq. gain.)

10 EDTfi N32 G.fl§% wtivoln
Nafil 0.88% wt/vol.

The above ingredients are mixed, adding purified

water until they are dissulved, the pH is adjusted ta

?.¢i0.¢.and the balance 0? tbs farmulatian is made ug

15 with puxified water, adding a quantity sufficient to make

180% volume. The sulutinn is then sterilized.

Bthar NSAEBS their iscmers, salts Dr esters, such as

those described abuva, can be used as the active campound

in the preparation of the formulatien af this example.

EXAMPLE a

This example illustrates the preparatian a? a

representative pfiarmacautical formulatiafi far aphthalmic

25 administratian containing the NSRIU flurniprmfen scdium.

 
Ingrefiiant Rmount

Flurbipiofen Soaium E.G3% wtivol.

SAC 3.62% wtfval.

38 {50% an. saln.)

Gatexynoi a3 8.31% wtfvul.

{78% aq. gain.)

EDTfl N32 0.10% ut/val.
Nafil 0.98% wtfvalw

35 The above ingredients are mixad, adding purified

8408? 26288~FF
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water until they are dissolved, the pH is adjusted ta

?.dtfl.a afid the balance cf the Furmulation is made up

with aurified water, adding a quantity sufficiant :0 make

193% valume. The solution is than sterilized.

cher ophthalmic drugs and NSAIDS, such as those

described above, can be usea as the antive campound in

tha prenaratiun of the fermulaticn sf this example.

EXRMPLE 5 

Physical stability of the Formulations a? the

present invention is measured by preparing clear

farmulatiens, in the cancentrations Shawn in the table

below, sealing them in sterilized Cmntainers, and

onserving the clarity a? the solutimn after a period a?

ane month and again after five months. Solutiuns that

remain clear are cansidered stable in this precedure.

The formulations of the present-inventian have

praven ta Be stable whan tested in accordance with the

auavs precedurey Formulatians using surfactants ether

than the nanionia surfactants 0f the inventiOH did not

remain clear and were not stable.

Three surfactants were evaluated f3: their ability

tn dissaive the Retorolac — benzalkonium chlaridg complex

and maintain a physically Clear salutian aver an_extended

patina 0? time. ‘The three surfactants tested were:

Uataxynal 43; Palysnrbate SD {Tween 38}; Ana Myrj 52.

Two cancentratians a? each surfactant were imcarporated

inta the aphthalmiu Farmulatifln, and tfiase were pkaced at

33 varimus temperatures for future visual observatians.

8&83? EEESUwFF
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Bctoxxnol as fween Ba fllgj 52
0.88a3 0.02% 0.50353 8.01% 0.0G15% 0.01%

25

1 month
68°C

4033

RT

fl-QGGC

5 month

600a

acne

RT

clear

clear

clear

clear

clear

clear

Ciaar

clear

clear

clear

eéear

Slear

cleax

ciear

cigar

waxy

turbid

tuxbid

turbid

clear

turbid

turbid

Clear

waxy

turbid

turbid

turbid

clear

turbid

turbid

fit the 5 manth time perimd it

clear

turbid

Cigar

turbid

clear clear

clear clear

clear

turbid

turbid

clear

turbid

turbid

was apparant that

the Octoxynul 30 surfactant was superiar ta the othar twa

surfactants.

turbidity when stared at RT;

at 5 manthsF Tween 80 and Myrj 52 displayed

and turbidity ara mat a problem with this Formulation.

Preservative efficacy is maintaififid thrcughnut the 2 year

shelf life.

30 EXAMPLE 6

Fresexvative effiicacy of tha formulatiuns sf the

present inventinn is measured by greparing fermulatians,

e.g., ancerding to the faregoing Examples, and subjecting

35 them tn fihe U.S, Pharmacapia antimiarmbial challenge.

8&08Y
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a 2:

The DESSEnCe bf turbidity

‘,, 20 suggested the inaaility ta salubilize a pracipitate

"."' farmatiwn between the Katerulac maiety and henzalksnium

.Iluli Chiflridfi.

,,9, a further study has shown a E yaar shelf life

_ "‘ ' far the aphthalmic formulationg Precisitate farmatian
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The farmuiations of the present invantiun

demonstrate preservative efficacy when tested in

accordance with the abave prucedure.

5 EXAMPLE ?

The abjactiva 0f this clinical efficacy study was ta

compare the effectiveness and safety of ketnrolac with a

cantrol Solutiun in reaucing inflammation following

‘3 cataract remaval and intraacular lens implantation. all

patients underwent an axtracagsular cataract extraction

with intraacular lans implantation 1 day fallawing

initiation cf treatment.

Dthhaimic examinatians were performed

15 preoperatively (within 3 weeks of surgery} and during the

first weak (pastoperative days 1 to 3}, second waek

(pastoperative days a through 12), and third week

{postoperative days Is through 27) of treatment.

Particular attantian was given ta signs and symptnms

2° censistent with inflammatian. Amnng the oeular

characteristics assessed an a scale of none, mild,

moderate, or Eavere>werei lid edema, carneai edema,

canjunctival injectiuns, ciliary Flush, and the présence g
sf calls and flare in the anterimr chambar.

25 Fluaraphatametry: Anterior segment inflammation

{i.e., iritis, cyclitis, irifiocycliti3} is by definition

a disruptiun of the bloedeaqueaus barrier. When

inflammation is present, a careful slit lamp examinatian

will reveal cells and flare within the anteriar chamber

36 cf the eye. The slinical grading of cells and flare is a

measure of degree of anterinr segment inflammatian; but

mansistent gxading 9? these observations is difficult,

even by experts.

Scalar fluarnphntemetry is based on the Fact that

35 the binaduaqueous barrier heccmes permeable ta
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intravascular cells and proteinacenus fluid {explfiining

the observed cells and flare) and also ta intravascular

fiuorescein‘ Furthermare, the appearance 3f flumrescein

within the anterior chamber is a more sensitive

5 indication Bf tha Draakfiewn of the binodmaqueaus barrier

than the grass abservation of cells and flare, and is

consistently quantifiabla. For these reasons, a

Flurortron' Master (Canerent, Sunnyvale, Califernia},

complete with software madificatians assigned far this

18 study was used. Fallmwing oral administration a?

Flumrescein, the fluoraahotometer was used ts determine

the integrity of the aqueous barrier by measuring the

.‘..: cancentration a? fiuurascein in the anteriur chamber.

w~¢ The Fluoraphotametry data were analyzed using the

::::u 15 Wilcoxnn Rank Sum Test gr analysis of vafiiance {ANGVA} of
:T', ranm~transfarmed data by calculating the percentage

'-'*: difference in Flumrescein cancentration between the

‘:'23 patient's two eyes, actording to the farmula;
Percent difference a [{fluorescein concentration a?

." 23 aperated eye « fluarescein snncentration af

'3'*' unaperated eyejffluorgscein concentratian of

':{:' unoperated eye} x 133‘

.... This calculation allowed and corrected far any §
h.‘3 intarpatient variatian ih the timing and EOHCEntIEtiOH a?

35 fluorescein aaministered.

.H‘ 129 patients began treatment for El days with either

3": ketnxolac er vehicle. In this stucy, the ketornlae

formulatian used was that illustrat&d in Example 1

afinve. Dufiing the first week 118 patients and auring tha

39 second week llo patients were evaluated for postoperative ’

inflammatian with aphthalmic examinatinns and

fluaraphotcmetry‘ During thE'third weak, 83 patiants

were evaluatefl with aphtnaimic examinatians alane. At 2

weaks Retoralac previde significantly greater

35 anti~inflammatazy activity than the vehicle as measurad

“05‘! means-‘9'  
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3y fluaraphntcmetry (p a 0.019). When patients were

excluded who had greater than 30% difference in

?luarescein cancentratian between eyes at baseline, the

p-value during week 2 rose tn 0.U5. In additian, the

vahicle—treated patients had more ncular inflammation

seen on slit lama examination, e.g., eyelid edema {p =

0.001), canjunctival injectiun {p = 3.891}, and Descemet

Faids {a = 3.302) than did the ketoralac~treated

patients. Finally, there were signifiaantly mare

cumglaints {p 8.0;} and mere severe camplaints

consistent with ocular inflammatian {photmphobia, iritis,

conjunctival injection} in the vehicleatreated gruup than

in the ketprulac~treated grumfi.

In summary, katoralac solutiohs grayed significantly

superisr to vehicla in treating postaperative

inflammation as quantitated by flucroahetometry, Dy

routine slit lamp axaminatian, by patients having fewer

and milder adverse events, and by infrequent need of

additional corticmstermid therapy ta control inflammation.

M

EXAMPLE 8

This was a daublewblind, parallel EQmDafiSOfi with

vehicle to eVEluate the efficaCy a? katoralac 0.5%

nphthalmic soluticn in reducing signs and symptoms a?

allergic cgnjunctivitis; Ketoralac 3.5% selutian Gr a

vehicla solutimn of the same pH and tanicity were

instilled faur times daily intu the eyes a? patients with

allergia conjunctivitis {ocuiar itching with and without

eosinaphils seen ah canjungtival scrapings} for 7 days.

Thirty gatients with allergic ennjunctivitis

gartiaipated in the study. Fallowing admissimm tn the

study, patients rapcrted to the investigator for

baselina, midmwsek, and final onewwaek examinations. At

each of these visits; patients received uphthalmic

saaav ESEED-FF
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examinatiens {visual acuity, external eye exam using slit

lamp biomicroscapy, measurement of intraacular prassure,

and undilatad anhthalmascupic examination). Labaratnry

tests included a conjunctival scraping perfarmed at

baseline and the final exam‘

All patients completad thfi study. There were n0

adverse events or toxicities in patients treated with

vehicle whiie stinging on one Occasien was reparted fIOm

ketarolac 0.5% ophthalmic sulutian! Ketoreiac treatment

was asseciated with a decrease in frea ecsinopnili:

granules as ammpared to vehicle (p = 3.825 Fisher‘s Exact

Test. twnwtailed}.

The results a? this study Show that ketcrulac G.fi%

oghthalmic salutian apmliad four times daily for seven

days praduces a decr&ase in easinophilic granules as

compared to vehicla in the treatment cf allergic

conjunctivitis“

EXAMPLE 9

This stufly was a duuble-nlind, paired camparison

design trial ta Evaluate the telerance of Retsrola: 6.5%

aphthalmic solution and its vehicle in 25 healthy

subjecfis. Sulutions were instilled three times daily far

21 days. Camplate aphthalmic Examinations were done

pretreatment and an days 3, 10, 17, 24 {2 days after

finding treatment}, and as {23 days after ending

treatment)i No statistically significant difference in

symptums {burnihg, atinging, itchiness, scratchiness,

pnataphobia) or signs ttearing, ocular discharge,

ccnjunctival vasadilatian, chemosis, keratitis,

flucrescein staining, Rosa Bengal staining} was found

betweea ketorfllac and vehicle,

SQQ8¥ ZégafinFF
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EXAMPLE 10

An Ocular farmulatinn cuntaining S mgfml ketcrolac

tremethamlne was administered at a dose of 8.1 ml/eye

every one-half hour fur a total 0f 12 daseg to bath eyes

9? 6 NEW Zealand albino rabbits. The fermulatiun

ccntained benzalkanium chloride as the preservative

system. Two additinnal group$ of animals served as

saline and vehicle controls, respectively.

Eyes were examined after the last dose was

afiminlstered and an days 1, 2, 3, and 6 following

dosing. Results indicated that no eye irritation or

tnxicity resulted from ketorolaa tramathamine

administration.

While the present inventian has been described with

raferenue tn tna specific embodiments thereaf, it shauld

be understood by these skilled in the art that various

changes may ha made and equivalents may me substituted

withuut departing from the true spirit and scope 3f the

inventiafl. In addition, many mndifications may he made

ta adapt a particular situatlen, material, comgosition 0f

matter, pracess, process step a: steps, to the afijective,

spirit and Scope 0? the present invention. All such

madlfluatians are latended ta be within the scope a? the

claims appended herato.

3&08Y ZSEBG—FF
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THE fiL$IMS DEFINING THE INVENTION ARE $5 FOLLOHS:
1. An ophthalmic NSAID formulatimn comprising:

a NSAID in an effective amount for ophthalmic treatment,

a quaternary ammonium preservative, a stabilizing amount

of a noniunic ethaxylat&d octylphenal surfactant, and an

aqueaus vehicle¢

2. he ophthalmic NSRIB farmulation of Claim 1

wherein said quatarnary ammonium praservativa is
benzalkonium chloride.

3. The ophthalmic NSAKD formulation 0? Claim 1

wherein said nonianic ethuxylated octylphenol surfactant

is an actylphenaxypnlyiethylanecxy)ethanol with a mule

ratifi a? ethylane uxide to cctylphenol of between 3:1 and

a0:1!

a. The ephthalmic NSAID fermulatien cf Claim 3

wherein said naniunic ethoxylatfid octylphanol surfactant

is Dataxynal as.

5. The ophthalmic NSQXD formulatiun a? Claim 4

including disndium edatate.

&. The Qphthalmic NSRID farmulatiun 0? Claim 1

wherein said NSAID is Selectad from the grcup:

Retorulac, indamethacin, flurbiprofen, and diulofenac, or

thair isemezsg pnarmaceutically acceptable salts, or

esters.

?. The mghthalmic NSAID formulatian of Claim 6

wherein said NSQIS is Keturolac Trumethamine.

5&08‘! 25283-19?
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a. Yhe uphthalmic NSRID formuiatiun a? Claim 5

wherein said NSRIE is the {1}~igomer a? ketcraiac or ans
3? its pharmaeeutically acceptable saltg.

 
5 9. The ophthalmic Nsnza formulatisn of Claim 3.

comprising:

mama {1.881% ta 10.0% fifmlq
Preservative G‘Ufllfi to 1.0% wt!vol.;

Surfactant 3.031% ta 1.0% wtfvol.;
10 and

Purified “star q.s. to 108%.

.f5.E 18. The uphthalmic NSAID furmulation 3f Blaim 9
':" wherein aaid preSErvative is benzalknnium chlatide.

'12. 15

11.. The npnt‘halmic mam formulatinn of Claim 10
"i‘: wherein said surfactant is fictnxynol fifl.

12. The ughthalmic-NSAIB formulation 0? Claim 11
... 29 wherein said NSQID is Ketmrolac Tromethamine.

'3? 13. The uph‘tnalmic NSAIG formulation 0? Claim 9
".q inaluding:

%;‘§ Chelating agent Q‘le tn 1.8%wtfvml.;
25 Tonicifigr q,s. ta achieve

“fl. isotnnibity with

n‘*: latrimal fluid; and
1N NaGH or 1N H81 Q‘s. to adjusf pH ta 6,8

t9 8.8.
38

35
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IA. The ophthalmic NSAID formulation of Claim 13

camprising:

NSAID 8.50% wt/val.;

BAG 8.32% wtivn1.;

{56% aq. saln.)

Octnxynal £3 8.01% wtfvol.;

{70x aq. suln.)

EBYA N32 8*1B% wtfv01.;
NaCl 0.?93 wt!vol.;

1N NaflH Gr 1N H81 q.s. ta adjust pH to

7.&:D.a; ans

Purified Water q.5. ta 130%.

15. The aphthalmic NSAID formulation.af Claim 14

wherein said NSRID is Retarclac Tramathaminei

16. R methad of treating nphthaimic disease

comprising administering he a mammal suffering therewith

a farmulatian eumprising: a NSQIB in an effective amuunt

for cphtnalmic treatment; a quaternary ammonium

presarvative, a stabilizing amount 0? a nanieni:

surfactant, and an aquesus vehicle.

1?; The methad of treating aphthalmia diseases of

Claim 16 wharein said preaervative is bsnzalkonium

chlaride.

18. The metnafl of treating ophthalmis diaeases of

Claim 17 wherein Said surfactant is Qutoxyfiol AG.

19. The methad of treating aphthalmic diseases a?

'Claim 15 whereifl said NSAID is seiecten from the group:

keturulac, indmmethacin, Flurbiprafen, and dielefenac, or

their isamers, pharmaceutinally acceptable salts, at

estars.

3&03Y 26288wFF  
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28. The memcd of mating ephzhatmic diseases at Gtaim 19 wherein said NSAID is

Kemmiae Tremethamine.

21. The method of treating ophthaimis diseases of Ciaim 20 wherein said ophthaimic

NEAED formutation cemprises:

Ketomiac Trometh‘am‘ine 0.50% wWoL;

EM: 0.32% wuvalg

(50% aq. sum.)

Octexynm 43 031% wile;

.. . 90% aq. 90m.)

'. .‘3 EQTANag 910% WUVOL;

2:5. N305 939% mm;

“1:": W NaOH @r 1N HCIS to adjust‘ pH is 7A + EM; and

':_ '5 Purifiad Water (15‘ in 100%.

22. An antimicrobiafiy effecfive aphm-alfiwiogicaiiy acceptable presewative system

‘3'": mr ophthaimnmgicany 'accapxabie, gammy: group-committing mugs, said preservative

3": 3 system comprising a’ quaternary ammunium preservative and a stabiiizifig amount of a

if": tmnionic siboxyiated ociyipheml aurfamam.

3::5': 23. The prEsewafive System of Ctaém '22 wherein said ophthamaiogicaily acceptabie
T"; presewafim is benzalkmnium chkoride and said swfiamam $3 Getexyznoi 40.

 

39.. me use of a prasawative system of Chaim 22 far 1219 i-reaimam Gr prevemion a?

ocular infiammaiary diSEBSB’S.
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25. A process for the preparation at an aphthaimic NSAID formumtinn which

camprises mixing

{3.081% to 16.0% Wot. 9? an NSASQ;

MMWG (a 1.9% wWoE. of a preservative,

mam in 1.0% WWO}. of a nonienic ethoxyialad comment); surfactant. {3.5. of 3N NaGH

or m HG? to adiust pH to 633 m 8,0 and

Purified Waiar {1.3. in 180%.

3.5. The prccess 0f cam 25 which further camprises mixing

Dvfit‘fig to 3.0% wax/CL at a cheiating agent.Qfl I

3 "i (23. of a tonicifizer to achieve isomnicity wiih tacrimai fluid.IQDI

.==:‘:
’. ': DATED ihig 14th day cf Augusi, $893.

‘. gmlggg, {1:31am4;. .
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51:54} Me: OPHTHALMIC mnmsmom cownrsma antmmmmmNmM (313111111133
i {57} «ibstracl

: an ephihnktfic solution gmcmliy includes an uphlhalmoiogicafly aceezgmble 6mg farmulaiioa incompafibie wids benzalkfiniumE
iahlomie and lam‘aflmnium chimide 91mm: in an antivmicmbiafly effective amount The inmpafibflit} of the aphfizaimobgicaliy mamable g
'1 drug manifests. imif by formmg insoluble:mu pairs with the benmikoainm chloride: It has been found mat iamikonium chimiée Which§
i is the C32 homeiog of benzalkonim chimide is afiecu’vc as a preservative withwt apparent inmcfim with the: acidic nphdiainmingicauy§

soccptabic mg and {$113111QO mainmm their mfinficfobia} efficiency aver periods of up 1.9 one year or mate.
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DPHTHALMIC CGMPUSNIGNS COMPRISING BENZ?LLAURYLDIMETHYLMHGMZUH CHLORIDE

U1

The present invention generally relates to improved ophthalmic

famulatlons and solutions and more partlmflarly t0 impraved presewafive

system for ophthalmologically acceptable drug formmfiations which have

.10 an incompatibility with benzalkanium chloridez. More. specifically, the

present invention pertains to the pmservative for an antidnflammamry

drug such as sodium flurbipmfen (Ocufezfi).

Gphthalmelegically acceptable drug formulations generally contain

15 effective compnunds and a number of ephthalmnlngically acceptable emig-

ients. Such axcipients generally include 30111150115, claimants, and

suspensiens, etc. More specifically, such excipiems include stabilizing

agents, surfactants, buffering systems, chclating systems, viscosity agents,

and, hap-mtanfly, a preservative.

Ell

Ophthalmfic :lommla‘izlems.s understandably, must be aterila and if a.

multi-dosa‘mgime is intended, the fomulatitm must be preserved with an

effective antimicrobial agent. i

25 As discussed in US. Patent No. 5,110,493, nrgano—mercurials have

haw used extensively as the preservatives in ophthalmic salutions. As

mpmtcd in this reference, these mmpounds pose tlifficulticzs due to

potential mercury toxicity as well as p00: chemical stability.
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Therefhre, benzalkonium chloride,which is a quagemary ammonium

mmpound, has ham widely used in uphchalmic soiucions. It is aim we}?!-

knowm however, that hemalkmfium chloride is considered incompatible

with mimic drugs, forming insaluble campaunds which cause the solutian

5 10 turn dandy. ‘

This is because of the fact that many acidic drug entities cam a.

negative charge at physiologicai pH. In fact, an acidic drug entities wiii

earn; a negative charge at a}; {3}} above their 9K3.

10

In the case of benzalkcmium chloride, which is a positively charged

preservative, ion pairs can he farmed with negatively charged drug

cumgcmnds, farming an insoluble inn pair which causes the drug to

precipitate out of selutian. Concomitant with the removai of the drug

15 fmm salution is the removal of benzelkonium chloride, thereby rendering

ch15 quaternary germicide incapable of perfomfing its function as an

antimicrobial agent.

Bmzalkonium chlofida is a mixture of alkyldimathylbenzyl—

20 amunium Chiaride of the genera! fonnuia as shown beiaw in which R

represents a mixture of the aikyis from C3sz m (313ng

A: hersinbefare noted, it is well-known that benzallwnium chlnride is

ganemfly incumpatible with anionic detergents or manic drug compeunds.
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See LES. Patent No. 5,11G,493, and The Merck Inggx, 1‘11}: Editicn, Merck

& (30., Inc., 1?}89.

The pres-3m inventien spacifically reiatss to tha flismvery that a

particuiar member of a group at” compcundg, generally knew as

benzalkonium chloride. exhibits properties totail'y different from other

members nf‘ the group and different from the gross properties. of the

mixture known as banzaiktmium chioridc.

This discnvery by the appiicam must be taken in ths context that ail

mmpositinns are made of the: same subfitances, retaining their fixad

diemica} pmperties. Th6 eiements are capable 0f an infinity of.

permutations, and seiaction of that gmup 0r element 01" a group which

prams serviceable to a given need requires a high degree of ariginaiity.

This general premise reiates to the inventian at hand. The applicant has

discavered that lauralkcnium chioride, which is the C13 harming 0f

benzalkonium chmride, is compatible with acidic drug entities with

apparenfiy m3 insaluble inn pairs being formed therewith. This is cuntraty

t0 the properties of the mixtnrc 0f alkyidimethyibenzylammonium chlorida,

known as benzaEkonium chloride, which includes a mixture of the aikyls

 

An Qphthahnic salutian, in. accordance with the present imamion,

generating includes an ophthaimoiogicafly acceptabie drug formulation

incompatibie with benzalkonium chlaride and lamalkanium chloride.

present in an antimicrobiaiiy eifecfive amaunt. More specifically,

flurbiprnfen is an exampie of an acidic drug that forms an insaiuble inn—
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pair with benzaikonium chloride. However, when combined with

lamalkonium chtoride, no apparent insoluble i011 pairs are formed.

More particularly, in accordance with the present inventian, the

5 ophthalmic sniutiun may further include citric acid monohydrate, sodium

citrate dihydrate, palwinyl aicuhal, edetate disodium dihydrate, sodium

chloride, potassium chioride and water.

The amaunt of 1aura1konium chlatide is any antimicrobially

10 effective mount and preferably may be up to ahuut 0.005% by weight per

volume. of the salmon, and the amount of sodium fluxbipmfen may be

present in any effective mount and preferably about 013392; by weight per

vaiumc.

15 The numbination Gf lamalkonium chicride is further emphasized in

that it can be combined with an acidic ophthahnoiogically acceptabla drug

formulatian having a negative charge at physiulagical pH, and further the

fact. that the acidic ophthahnoiogically acceptable drug is capable of

farming an insoluble ion—pair with benzalkonium chlmide, no apparent

20 insaluabie iouvpairs are produced when the drug is in combination with

lauralkonium chiofide, takem itself.

Further, the invention includes a method for preserving an acidic

Uphthahnolagicafiy acceptable drug saluting comprising adding to the

25 ophthaimoiogicafly acceptablc drug salution an amimicm’biafiy effectiva

amount of iauraikomium chloride.
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DETAILED flESCRIPTIQN

Fiurbiprofen is a classic exampie 05 an acidic drug that. farms an

insolubie ionwpair with benzalknnium chlaride. It. has been discevered that

this intaraction (insoluble ian~pair fonnation) can be overcome by

formulating the flurbipmfen with the C112 hamoiag 0f benzalkonium

chlmide and iauralknnium chiaride.

The lamaikunium chloride utiiized will mmprire at least 95% and

preferably about §7.8% uf the 812 homolog, 1.5% of the C14 homolog,

and 0.7% of the C16 homoiog.

The follnwing exampies, illustrating {he utility of Iauraikenium

chioride as opposed to bamalkonium chloride, include the ‘preparatimn (31’

compounding of flurbipmfen fannulatiens as fnlmws.

Compounding occurs. in two parts:

2?ng 1; Disperse polyvinyl alcohol in rapidly stirring purificd water

and heat to 35K. Maintain temperature and stirring for one hour :0

dissoive the: pulyvinyl aicohol‘

gm; While mixing a bulk of purified watcr of at least 50% cf

the finai lat «flame, add edgtate disodium, bemlkonium chloride or

iauralkozfium chlorida, potassium chioride, sodium chloride, sodium citrate

and citric acid aliowing aach to dissoivc or mix well beforc adding the

next, Adjust the pH to 6.4«6fi with dilute sadium hydmxide and/{3r

hydrnchloric acid. Add sedium flurbipmfen to the bulk and mix well
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While mixing Part 2, add Pafi 1 and mix fiwmughiy. Adjust the pH

in 6345.6 with dilute sodium hydrmdde andIor hydmchloric acid. Sterifize

the lot by filtration (0.22:1) and aseptically fill units into pre-stetiiized

containers.

5

The benzaikonium chioriée and the lauralkanium chloride, utilized

in the present exampies were obtained fmm EM. Industries, Inc. of

Hawthorne, NY and Triple Crown aeauzral'.ze)rica1 Inc. of P‘erkasia8 PA,

respactively.

w

m

“Pubic 1 shnws the ingredients for Examples A and B, with the:

fmmuiations being identical, except that Example A utilizes benzalkanium

15 chloride and Exampie B utilizes lauralkonium chlcride in the same

amounts, La, 9.005%, by weight per volume.

TABLE 1

20 DCULEN® FORMULATIGNS

Ingrefiiem

25

30
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Example A results in a cloufiy solutian with precipitate and 1055 of

antimicrobiai efficacy while Example E remains as a solution and the

10 solution maintains its antinficrobiai efficagr. Exampie A failed It) pass the

preservative effectiveness test as described in the British Pharmacopeia

while Exampk B passes the British Pharmacapieia presewative

effectiveness best.

15 In additian, the ability 0f lauralkonium chioridc tn stay in solution

and m maintain its antimicrobial effectiveness as a fmetion at". time was

alsa monitored. Table 1?. shows the concentration uf lauralkonium chioride

in the furmulatian described in Example B. Table ‘3 shows the ability of

lauralikunium chloride to maintain its antimicrobial efficacy Over a period

28* of up In One. year or more.

TABLE ‘2
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10

Aithough there has been hereinabave. describad a specific

ophthalmic solution and method in accordance with the present inventimx,

for the purposa 0f illustrating the manner in which the inventian may he

used to advantage, it shouid be appreciated that the invention is not

15 limited therew. Accordingiy, any and a}! modificatians, variations, or

eqzfivaiem arrangements which may occur to muse skilled in the art,

should be considcrcd t0 be within thc scape of the present inventian as

éefined in the appended claims.
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“THAT IS CIAIMEI} IS:

1. An ophthaimic sulutian comprising:

an aphthalmologicafly acceptable drug formulation

incompatible with benzaikonium chloride; and

a preservative consisting essentially of iauraikonium

Ln chimide and present in. an antimicrobialiy effective amount.

1?... The ophihalmic solution awarding t0 Claim 1 wherein said

uphthalmniagically acceptable drug formulation comprises sndium

flurbipmfen.

3. Tbs: ophthalmic salution according to claim 2 further

comprising citric acid monohydrate, sodium citrate dihydrate, poiyvinyl

alcohol, edctate disudium dihyérate, sndium chioride, potassium chlorida,

and water.

4. The ophthaimic solution]: according to Claims 1, 2 0r 3

wherein said 1aurzflkanium chlmide is present in an mount up In about

(3.005% by weight per volume of the solarium.

5. This aphthalmic solution awarding 20 claim 2 or 3 wherein

the sedium flurbiprofen is present in an amount up to abcmt 0.fl3% by“

weight per vciume of the solution and the iauralkonium chicride is present

in an amount up w about 0.005% by volume of the solution.

6‘. An ophtha1mic soiutian comprising:

an. acidic ophthalmologicaliy acceptable drug

fnmuiation having a negative charge at physinlogical pH;

and
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a preservative cansisting essentialgy 0f lauralkcnium

chloride and present in an antinficrobiafiy effective amount.

7. The ophthalmic. 50111123011 according to Claim 6 whereia said

ophthalmmlogicafly acceptable drug formuiation comprises sndium

flurbipmfen.

3. The ophthalmic solutinn awarding m Ciaim 7 further

camprising citric acid manohydmte, sodium citrate, dihydrate, pnlyvinyl

alcohol, edetate disedium dihydrate, sodium chleride, pataminm chloridt,

and water.

9. The ophthaimic salution according to Claims 6, 7 or 8

wherein said iauraikonium chloride. is present in an amaunt up in 3.1mm

030.5% by weight par volume of the solution.

10. The ophthalnfic solution awarding m Ciaim ’3‘ 0r 8 wherein

the stadium fiurbipmfen is present in an amount up :0 about 0.83% by

weight per valume of the solution and the lauraikonium chloride is pre-ssm

in an mount up to about G.GGS% by volume 01' the: solution.

11. A method far preserving an acidic ophthalmicafly acceptabk:

drug solution cnmgrising adding to said ophthalmicafly acceptable drug

solutian an antimicrobizfliy effective amount of I‘auralkenium chiuride.

12. An ophthalmic solution camprising;

an acidic ophthalmoiogically acceptable: drug capahie

{3f fanning an insoluble ion~pair with benzalkaxfium chimidc;

and
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m a preservative censisting essentiaéiy of iauralkonium

chloride and present in an antimicrobiafiy effective amount.
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Abstract cf the digclesure:

The present invention provides a prcphylactic and

therapeutic medicament for aphthalmic diseases, especially

5 ophthalmic inflammatcry diseases and carnaal ulcer,

cemprising as an active ingredient a compound repxesented

by the formula {I}:

  
CONHCHzcflOH

$143
caawcwcoo 502m ‘ {I}

s ‘ /
CH3 7

or a pharmacalogically acceptable salt a: hydrate

16 thereof.
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PROPHYLACTIE ANS THERAPEUTIC MEDICAMENTS FQR OFHTHALMIC

DiSEASES

TECHNICAL FIELD

The present invention relates t9 a prmphylactic

and thera§eutic medicament far aphthalmic diseases

having a leukacyte {neutxophil3~derived elastasa

inhibitory activity‘

BACKGRGUND OF THE INVENTIGN

JPwB 5~81585 and JPwA 5~1§43fi6 {carrespending to

EF*A.539223) disclese a ccmpound representefl by the

formula (I):

CGNHCH2COOH

$H3

$H3~:*~CGQ—.—$03NH {I}

{hereinafter referzed ta as a campound sf Formula {I}}

and a salt or hydrate tharécf, which has a human

neutrwphilwdarived elastase inhibitery activity anfi is

effective far preventing and treating diseases such as

gulmonary emphysema, athermsmlernsis and rheumateid

arthritis.

0n the nther hand, the ophthalmgloqic field also

Page144of366
\w.MW.WWV, WW.“mu.“



Page 145 of 366

10

15

20

25

GA 033a39?1 2602»63~25

26456~233

involves various diseases relating to leukocytes anfi

their elastases. Far example, ophthalmic infectiofis,

'cerneal traumas, corneal ulcars and uveitis may ha

mentioned. In an nphthalmic intectien, the cellular

infiltration of leukocytes results in an intraocular

abscess £1nve3t. Qphthalmcl. Vis. Sci., £0, 385»391

{19§9}}. An alkaline trauma {erosion} which is fine 9f

corneal traumas allaws leukocytes tn be infiltrated

intu corneal strmmfl.cells at an early stage 0f the

alkaline erosicn, two t0 three weeks after which the

elevatian af leukocyte alastase activity is observed

{Uphthalmic. Res‘, 29, 154~16Q {1997)}. Also in a caae

of carneal ulcers, a carneal wanna or detachment

résults in the infiltratian of leukccytes inta a

corneal strama, which leads to the release or secretion

mf a §roteasa such as an elastase or collagen {Klinfl

Manatsbl. Augenheilkd, 188, 593w5§5 {3988)}. En

uveitis, especially Behaet's diseaseJ was reported ta

undergo an increase in a plasma leukacyte elastase

{Clin. Chim. Acta 236:129~134 {1995}, Acta, Ophthalmol.

Scand. 75:23?—28S (1997}, J.Reumatol. 25: 326*328

{1988)}. While laukocytes or their elastases ware

reported ta he invelvad in the ophthalmic diseases

mentianed above, no actual effect of the adminiatration

of an elastasa inhibitar was reported.

Page145of366
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While in JPwA 5~221872 (carresgmnding ta EPwA

519354} and JPWA 6*5G9232 {carresponfiinq to EP~A

596118}, a microbe~fierived substance having human

leukocyte elastase inhibitery activity is described

5 generally to be u$efu1 as a prophylactic and

therapeutic medicament against a corneal scar tissue

{armatian or a fibrablast proliferatien [eye

solidification {burn, mechanical or Chemical damage,

keratncanjunstivitia) and the like], it was not

10 administered actually t0 verify its effect; and is

differfint tntally tram a campeund 0f Formula {I}.

OBJECTS OF THE INVENTIGE

An Objective of the prasent inventian is to

15 develep a prophylactic and therapeutic medicament fax

ophthalmic diseases cantaining as an active ingrediafit

a compound 0f Farmula {i}.

This abjective as well as other objectivas and

advantagas 3f the present inventian will be explained

20 hereinafter with reference to the attached drawings.

BRIEF DESCRIPTIQN OF THE DRAWINGS

Fig. 1 is a graph shawing the affect of an eye

drop formulation 0f Nwiau{pmpivalayloxybenzenesulfsnyl~

25 amino)benzoyllglycine mfinosodium aalt tetrahydrata
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{hereinafter referred t0 as Comgound A} on an

endatoxinminduced keratitis {efféct on a corneal

opacity}. Each aymhel represents a mean i standard

deviatian {n=é}. H.5tatistically significant

difference frsm.a central is analyzad with §<8.05

{Wilcoxon test, ane~sided}.

Fig. 2 is a graph showing the effecfi 8f a Campound

A eye drop furmulatimn an an endutcxinminduced

keratitis {effect on a carneal ulcer}. Each Symbml

represents a mean 1 standard deviatian {nmé}‘ A

statiatically significant difiference from a centrol is

analyzed with p<0.05 {Wilcmxan test, mnefisided}.

Fig. 3 is a graph shmwing the effect 8f a Compnfind

A eye atop formulation on an andmtaxinwinduced

keratitis {effect on a vascularization}. Each symhal

rapresents a mean i standard deviatinn [m34}.

Fig. 4 ghows the effect of a Campound A eye drcp

formulatian 15 days after the challenge on an

andataxinminduced‘keratitis. Each column represents a

mean i standaré deviatian {n34}. .A statistically

significant differance from a cantrol is analyged with

p<0,85 {Wilcoxan tast, anamsided}.

Fig. 5 is a graph skewing the effact of a Cumpmund

R eye drop formulation on an alkaline erasian keratitis

{effect an a cornaal npacity}. Each symbal represents
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a mean i standard deviation {354}.

Fig‘ 5 is a gragh showing the effect of a Ccmpaund

A ey$ drap fnrmulaticn an an alkaline erosidn keratitis

{effect on a carneal ulcer}. Each symbol represents a

mean i standard deviatimn {n=§}. A statistically

significant difference from a cantrol is analyzed with

§<U‘OS (Wilcoxon testr one~sified}.

Figi ? is a graph showing the effect of a Campmund

A eye drap formulation on an alkaline erosian keratitis

{affect on a vascularization}. Each symbnl represents

a mean i standard daviatimn {nfié}.

Fig. 8 is a graph shuwing the effam: Bf a Compaund

A eye drop farmulatian an a gyocyanic corneal ulger

immediately after the inoculaticn of the micrfibe‘ Each

$ymbol represents a mean i standard deviation {n36}. ‘A

statisti$ally signifisant differance frem a central is

analyzed with p<0.05 {Wilcexon East; onefisided}.

Fig; 9 is a graph shawimg the effects 0f the

instillation of Campound A and lomefloxacin on a

pyocyanic carneal ulcer ene day after the ineculatimn

0f the micrabe and later. Each symbol represents a

mean i standard deviatian {nx5~§}. A statistically

significant difference from a central is analyzed with

* p<0.35 and ** p<0.fll (Steel test, one~sided}.
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SUMMARY 6? THE INVENTION

The present inventors found out that a compound

represented by Formula {I} or a pharmacologically

acceptable sait or hydrate thereof exhibits a marked

prophylactic and therapeutic effect against various

ophthalmic diseases.

Thus, the present invention provides a

prophylactic and therapeutic medicament for ophthalmic

diseases, espacially ophthalmic inflammatory diseases

and corneal ulnar, comprising as an active ingredient a

compound represented by Formula {I} or a

pharmacologically acceptable salt or hydrate thereof.

The present invention also oravides a method for

preventing and treating an ophthalmic disease which

oompriseo administering an active ingredient mentioned

above to a mammal in need of a treatment for such

ophthalmic disease.

Furthermore, the present invention provides use of

an active ingredient mentioned above in the manufaoture

of a prophylactic and therapeutic medicament for

ophthalmic diseases.

Moreover, the present invention provides an eye

drop formulation in the form.of an aqueous suopension

of an activo ingredient described above.

Page1490f366
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7

BETAILED DESCREPTION OF THE INVENTIGN

The prophylactic and therapeutic medicament

accardimg ta the pre5emt inventian is preferably in a

dosage farm far a local administratian such as an eye

drap formulation or an mphthalmic mintment, which is

useful for preventing and treating various aphthalmic

diseases such as ophthalmic infectiana {for exampieg

carneal herpes; bacterial keratitisf bacfierial

conjunctivitis! mycatia keratitis, amanthamebic

keratitis, infectious endmphthalmitis, infectiaus

corneal ulcer and the like}, carneal trauma,

cicatricial keratocunjuuctival diseases (is: Example,

alkaline erasive keratocanjuflctivitis, Stevens~30hnson

5yndxama, ophthalmic pamphigeid and the like}, coxneal

ulcer {fer example, Momren‘s ulcer, cornaal ulcer

subsequent ta shranic rheumatoid arthritis er collagan

disease, Terrien’s margine deganeration, catarrhal

corneal ulcer, infectious corneal ulcer and the like},

vitamin A.insufficiency~induced keratmmalacia, necrutic

keratitis, heuraparalytic keratitiS; diabetic

keratophathy, keratacenjunctiva siaaa; contact lena~

induced keratoconjnnativitis; vernal canjunctivitis,

allergig conjunctivitis, uveitis, Behaet‘s syndrome,

inflammation after cataract surgery and pseudopterygium,

especially a keratocanjunctival inflammatary disease
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{for axampleg corneal herpes; bacterial keratitis,

bacterial cmnjunativitis, mycetic keratitis,

Scanthamebic keratitis; cernsal traumar alkaline

ermsive karatoconjunctivitis, corneal ulcer, vitamin A

insufficiencyvinduced keratomalacia, necratic keratitis,

neurnparalytic keratitis, diabetic keratnphathy,

keratoconjunctiva sicca, cantagt 1gn§~infiuced

keratacanjunctivitis, vernal conjunctivitis, allergic

conjunctivitis and the like}. It is uaeful also for

grewenting and treating corneal ulcaz {including

variwus carneal ulcers dascrihed abeve and these

inducefl otherwise}; especially an infectious corneal

ulcer.

A.¢ompound sf Fermula {E} used as an active

ingredient accmrding tn the present inventian or a

pharmamolngically acceptabla salt thereof is a known

camgound described in J?~B SwSlSBfi, and can be pradnced,

in accurdanca with the procedure described therein; by

the amidation of p«pivaloyloxybenzenesulfanyl chloride

followed by the conversian inte a salt by a knewn

method. The resultant campaund may also be converted

inta a hydrate by a known mathmd.

A pharmacolagically acceptable salt cf a cnmpnund

af Fmrmula {I} may for example be an inarganic salt

such as hyfircchloride, hydrohromide, hydroiodifie,
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Sulfate, phdsphate and nitrate? an organic salt such as

ametata, lactate, tartarate, benaoate, citrate,

methanasulfonate, ethanesulfanata, benzenesulfnnate,

taluenesulfomate, isethienate, glucuromate and

5 gluconate, an alkaline metal salt {30dium salt.

potafisium salt and tha 11kg), an alkaline Earth matal

5a1t {calcium salt, magnesium Salt and the like), fin

ammmnium salt, a pharmacolcgically acceptable amine

salt [tetramfithylammnnium salt, triethylamine salt;

18 methylamine salt, dimfithylamine salt; cycla§entylamine

salt, benzylamine saltr phenethylamine salt, piperidine

salt, mmnmethannlamine salt, diethanelamine salt{

tris{hydroxymethy1§aminomethana salt, lysine salt,

arginina salt, Nwmathylmfl*glucamina salt and the like).

15 Qua prefarred especially as an active ingredient

used in the present invention 15 a sodium salt

fietrahydrate of a campounfi of Formula {I}, i.e.. N~[o—

(pwpivalaylfixybenzeneaulfanylamino)hemzoy13glycine

mnnasodium salt tetrahydrate {descrihfid in Examgle 3 in

20 JPsA 5~134366 ccrresponding ta EP~R 539223} reprasented

by Foxmula {I~A}:

CONHCHECOQ'Na". «Iago

?”3
caavgwcoa , 502w

6H3 (hi)
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The prophylactic and therapeutic medicament for

ophthalmim diseases aacarding to tha present invention,

on the basis of its leukccytewderived elagtase

inhibitory activity, is useful in preventing and

a treating variuus ophthalmic diseases such as an

aphthalmic infections {for example, carneal herpes,

bacterial keratitis, bacterial canjunetivitis, mytetic

keratitig, acanthamebic keratitis, infectiaus

endaphthaimitis, infectimus cazneal ulcer and the like},

10 corneal trauma, cicatricial keratecanjunctival diseases

(far example, alkaline erosive keratoccnjunctivitisg

Stevans~3ahnson syndrome; ophthalmic pamphigmié and the

like}, cgrneal ulcer {far exampler Maoren‘s ulcér,

corneal ulcer subsequent ta chrmnia rheumatoid

15 arthritis 0r collagen fiiseaseg Terrien‘s margine

dageneration, catarrhal carneal ulcer, infectious

cmrneal ulcer and the like}, vitamin A insufficiencyw

induced keratomalacia, nacratic keratitifi,

neuroparalytic karatitis, diabetic kerataphathy,

20 keratacenjunctiva sicaa, cantact lens~induced

keratocanjunctivitis, vernal canjunetivitis, allergic

conjunctivitis, uveitis, Behcet‘s syndrom&,

inflammation after cataract surgery and psaudcpteryqium,

especially a kerataconjunctival inflammatory disease

25 (for example, carneal herpes, bacterial keratitis,

Page1530f366
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bacterial conjunctivitis; myootic karatitis,

acanthamebio keratitis, corneal trauma, alkaline

erosive koratooonjunotivitis, corneal ulcer, vitamin A

insufficienoywinduoed kexatomalacia, necrotic keratitis,

5 neuroparalytio keratitis; diabetic keratophathy,

keratooonjunotiva Siooa, contact lens~induced

keratooonjunotivitis. vernal conjunctivitis, allergic

conjunctivitis and the like}. It 15 useful also for

oreventing and treating corneal ulcor {including

10 ' various corneal ulcers described above and thoso

induoed otherwise}, especially infectious corneal ulcer.

The prophylactic and therapeutic modioamont for

ophthalmic diseases according to the presont invention

can be mixed with a pharmaoologioally acceptable

15 carrier, excipient or diluoot which is known per se and

formulated by a method known par so into a

pharmaoeutioal or a veterinary medicino in various oral

or parenteral dosage forms such a3 tablets, capsuloo,

granules, injection solutions, eye drops and ophthalmic

20 ointments, and it is especially preferred to be used in

a local dosage form, preferably an eye drop formulation

or an ophthalmic ointment_

The eye drop formulation moy for example be

aqueouo formulations such as aqueous eye drops, aqueous

25 suspension aye drops, viscous eyo dropo and solubilized
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eye draps as well as nanwaqueaus formulations such as

n0n~aquaeus eye drags and nonmaquemus suspension eye

dxaps, with an aqueous farmulation baing_§referred.

One preferrefi Especially is an aqueous suspension eye

drop farmulatifin.

The aqueous eye drog farmulatimn may contain

various additives incarparated ardinarily; such as

buffering agents (e.g., phosphate buffers, bmrate

buffers, citrate buffers, tartaxate buifers, acetate

buffets! amino acids, sodium acetate, sodium citrate

and the lika}, isctonicities {e.g., aaccharides SUfih as

sorbitel, glucose and mannitol, polyhydric alflohmls

such a3 glycerin, cancantrated glycerin, polyethylene

glycal and propylene glycml, salts such as sodium

chlnride}, preservatives fir antiseptics ia.q..

benzalkonium chlaride, benzethwnium chlaride, p“

Oxybenzoates such as methyl p~oxyhenzoate Dr ethyl pm

oxybenzwate, benzyl alcahel, phenethyl alcmhmlI serhic

acid or its salt. thimeraaal, Chlorobutanal ané the

like), selubilizing aids or stabilizifig agants {E.g.,

cyclodextrins and their fierivative, w&ter~smlubla

polymers such as polyvinyl pyrrolidpne, surfactants

such as polysarbate 80 {Tween 88)}, pH mudifiers (6.9.,

hydrochloric acid, acetic acid, phosphmric acid, sodium

hydrexide, potassium hydraxifie, ammonium hyfirexida and

Page155of366
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the like), thickaning agents {e.g(, hydruxyethyi

cellulose; hydrexypropyl cellulose, methyl cellulose,

hydroxypropylmethyl aellulese, carboxymethyl cellulose

and their salts}, chelating agents {e.g., sadium

edetate, sodium.citrate, candensed sodium phosphate?

and the lika¢

The eya drep farmulatiwn in the form.af an aqueuug

suspensian may also cantain SU$pending agents {e.g.,

polyvinyl pyrrelidane, glycerin monastearate} and

disperging agents (e.g., surfactants such as tyloxapal

and polysarbate 80, ionic polymers such as $Odium

alginate} in additian to the additives listed abeve,

whereby ensuring that the eye drop formulatien is a

further unifnrm micraparticulate and satisfactflzily

fiisperfied aqueaus suspension.

When the eye drop faxmulatimn in the form 9f an

aquecus suspensian is produced, it is preferable tQ use

a §H modifier ta maka the formulaticn amidic pH {pHé to

5.5}. A preferred pH mmdifier is hydroshloric acid.

The eya drop formulation in the farm of an aqueous

suspensian preferably contains smdium citrate er sodium

acetate as a buffering agent; cancentrated glycerin

andfar propylene glycul as an iSatonicity and pulyvinyl

pyrrelidone as a suspending agent. A preferred

dispersing agent is a surfactant andfor smdium alginate.
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Such surfactant is preferably tyloxapnl Br pelysarbate

80.

The ophthalmic ointment may emplay an Ointment

base kncwn per 5%, such as purified lanolinf petrolatum,

plastihase, liquid paraffin, polyethylena glycol and

the like.

The prephylaatic and therapeutic medicament 3f tha

pre5ent invention may ha administerefi to a mammal which

is gr may he suffered frmm an ophthalmic disaase {e.g.r

human, rabbit, dog, sat, cattle, horse, monkay}. Whilg

the administration rauta and the dase may vary

depending on a Symptom, age and bedy weight af a

subject, the cancentratifin is abeut 8.001 ta 5 {wiv} %,

preferably about 0.01 to 3 (wiv) % as a free form Bf a

compound 0f Formula {1) contained in an aqueaufi eye

drag formulatian when given to an adult, and is givan

preferably 1 to 8 times a day with a single dose being

fine ta sevexal drops.

when given a3 the aphthalmic aimtmant, the duse is

about 3.031 to 5 {wfv} %, preferably abaut 0.81 ta 3

{wiv} % as a free form of a campaund cf Farmula {$3,

and is given preferably 1 to 4 times a day as

appr0§riate in View of the $ym§t0m.

Unless tha intendefi purpase sf use is affected

adversely, the prephylactic and therapeutic medicament
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cf tha prssant invention may cantain 0: may be used

together with other agprapriate gharmacologically

effacfiive substances, for example, steruidal antiw

inflammatory agents {dexamethasmne, prednisolone and

the like), nan—staraidal antiminflammatory agentS

{diciefenac smdium‘ praneprcfen and tha likai,

antiallargic agents itranilast, ketmtifen fumarata,

sodium.cromagli$ate and the like}, antihiatamic agents

{diphenhydramine hydrschloride and the like), glauccmaw

treating agents {pilocarpine hydrachlcride,

physcstigmine salicylate, timmlol, iscproyylunoprostone

and the like}, antibiatics {gentamycin sulfate,

fradiemycin gulfate, tmbramycin, sulbeniciilin,

cefmenoxime; erythzomycin, celistin, oxytetracycline,

polymyxin E, chlcramphenicol, micronmmicin, dibekacin,

sisemicin and the like}, antibacterial agents

{sulfamethizole, sulfamethaxazole, ofloxacin,

norflmxacin, lomefloxacin hydrochloride, enoxacin,

cipreflaxacin hydrochloride, Cinoxacin. syarflaxacin,

tmsuflmxacin tnsylate, naiidixic acid, pipemidic acid

trihydrate, pipemidic acid, fleraxacin, levaflsxacin

and the like}, and antiviral agents {idoxuridime,

acyclnvir and the like}, and antimycatic aqents_

{pimaricin, fluconazmle, miconazole, amphetericin B,

flucytosiner itraconazole and the like}.
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The prephyiactic and therapeutic medieemenfi of the

preeent inventien is used ereferebly together with at

least one selected from the antibiotic, antibacterialr

antiviral and antimycotic agents listed abcve in

prephylaxis or therapy eeyecially fer an eyhthalmie

infection—induced inflammation or cerneal ulcer. In

such case, any ef the antibiotic, antibacterial,

antiviral and antimycotic agente can be combined with

the prophylactic and therapeutic medicament of the

present invention in a single formulation, er may be

instilled separately. When being instilled seearately,

the praphylactic and therapeutic medicament of the

present inventien may be instilled simultaneously with

any of the antibietic, antibacterial, antiviral and

antimycotie agents, at successively at a certain

interval. When being instilled simultaneously, any 0f

the proghylactic and therapeutic medicament of the

present invention and the antibietic, antibacterial,

antiviral and antimycotie agents is first instilled and

then preferably after a certain time peried anathek

agent is instilled whereby aveiding any eseape of the

agent given previously. Any ef the antibietic:

antibacterial, antiviral and antimycetie agents listed

above may also be given systemically by means of an

Gral a: intreveneue fermulation.
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The present invention is further illustrated in

detail by the follewing Experimants and Examples, which

arg not construed ta limit the scope 0f the present

inventinn.

EKPERIfiENT 1

The effect cf Cmmpound A an an ophthalmic

inflammatery disease was investigated as described

belnw.

The effect of Compaund A when givan as eye firops

was investigated in a rabbit keratitis model using an

endwtoxin derived from PgeudcmonaS'aeruginosa fietected

frequently in an Qphthalmic infectian as well as in a

rabbit corneal alkalina eraaion medal.

MATERIALS AND METHGDS

{1} Animals

Male Japanese albina rabbits each weighing abmut 2

to 2.5 kg purchased from FUKUZAKI rabbit*raising

>association were used. Each animal was maintained at a

temperature Sf 24 i §§C and a humidity of 55 i 15 %.

(2} Test substances

Campounfi A was given as a 1.0 % Cnmpound A eye

drep farmulatian prepared by Suspending Compound A in a

farmulatimn base (8.1 % Naflfiflh, 8.1 % polysarbate 80

and 0.9 % NaCl, pH 5.0}. As a pesitive canttol, a
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0.1 % betemetheeane eye drop farmulatiem {Rindexenm

sclutien, Siouegi} was used. In a central greup, the

formulation base was given.

(3} Methade

1} Effect en endotoxinminduced keratitis

16 Male Japanese albino rabbits each weighing 2 ts

3.5 kg were used. The rabbits were divide& into fear

greupe each having 4 animals, which were anesthetized

systemieally by an intramuscular administration each of

1 mlfkg of an equal volume mixture of 5 % ketemine

hydrechloride and 2 % xylazine hydreehlexide. Each 16

ul of e 1 % solutimn of Pseudommnae aeruginoeaeeerived

endotexin in physielogical saline was infused inte each

carneel strcma cf 3 rebhit. fin anterior part ef an eye

was mbeerved using a slit lamp every 5 days ever a

period fram the day after the endetexin infusimn

through the 30th day, aud examined far the corneal

mpacity, the corneal nicer and the vascularizetian,

which were scared in accordance with the criteria Shawn

in Table 1. Each test substance was started t0 be

instilled immediately after the endotmxin infusian; and

then given 4 times a day in the valume mi 20 pl every 2

hours.

2} Effects an alkaline erosive keratitie

16 Male Japanese albinc rabbits eaeh weighing 2 to
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2~5 kg were used. The rabbits were divided inte faur

grougs each having 4 animals, which were anesthetized

systemically by an intramuscular administration each of

1 mlfkg Uf an equal volume mixture of S % ketamine

hydromhlwride and 2 % xylazine hydrechlcride and 3130

locally by an instillation of oxybuprmcaina

hydrcchleride. A filter paper wh0$e diameter was 10 mm

and which had bean immersed in 2N NaOH was hrmught inta

contact with the center 0f the right cornea of a rabbit

for 1 minute to establish an alkaline erasimn, and than

the eye was rinsed immediataly with 10 mL er more of

physiolwgical saline. The depth af the carngal ulcer

and the vascularisatiun were observed using a slit lamp

evary 3 days ever a parind fram 5 aays after the

alkaline er0$ion thrcugh the 30th day, and scored in

accardance with the criteria Shawn in Table 1. Each

test substance was started to be instilled immediately

after the alkaline erosien, and than given 4 times a

day in the volume of 20 #1 every 2 heur3.

Table 3

Rabbit keratitis scaring criteria

* Corneal opacitymmwmi§

A} Degree

0: Na opacity

1: Mild spacity but distinguishable anterior chamber

Page1620f366
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: Difficulty in distinguishing details sf iris

3: Almnst no transparenay in anteriur chamber

B} Carrespanding 513a of carneal region

1: 1f3 a: less cf entire

5 2: 133 to 2f3 of entir$

3: RES or mare of entire

* Cmrnea; ulcer

Q: N0 aorneal ulcer

l: Ulcer of less than li3 in depth fram carne&l surface

19 toward inside of anterimr chamber

2: Ulcer at 1X3 or mare and 1935 than 2X3 in depth frgm

carneal surface taward inside of anterior chambflr

3: Ulaer of EXB 0: more in degth frnm carneai surface.

toward inside of anfierior chamhar

15 4: Perfcratien in carnea

* Vasculaxizationnm“k’“

A? Length

0: N0 vascularizatian into cornea

1: Less than 1f3 from corneal limbus through center

20 2: Less than 2H3 from carneal limhus through center

3: 2X3 ar mare frem carneal limbuS thruugh center

B} Region

0.5: Less than 133 sf corneal circumfgrence

1: 1f3 or mara and less than 213 of carneal

25 circumferance
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2: EXB ax mare af morneal circumference

Remarks 1} Each as score a x score B

RESULTS AND DISCSgfiiON

5 13 Effect5 on andotaxinwinfiuced keratitis

Figs. 1 ta 3 Shaw the uhange in the keratitis

symptams over a pariad frmm 5 :0 30 days aftar the

endotoxin infusimn. In the central gxoup, the severity

of each symptmm peaked an the 15th day, and then a

:0 gradual recovery was Dbaerved until the 30th day when

almgst all disappeared. In Compaund A instillatian

group, inhibitmry effects were absarvafi on all of the

evaluatian items, i.e., tha carneal 0§acity, the

carneal ulcer and tha vascularizaticn, when campared

15 with the central qreup. In the 6.1 % hetamethasane

ph05§hate instillatimn qraup used as the positive

control, the Qnset 8f the keratitis was inhibited

almest cempletely aver thfi observation perind. Fig. 4

shows the total scare in each grou§ on the 15th day

20 when the severity 05 each 53m9tcm peaked, and revealed

that the % inhibition in the CQmFGfind A instillation

grcup when compared with the central group was 59.§ %;

with a statistically significant difference‘

Bafied an the rasults described abnve, the Compaund

25 A eye drop farmulatinn was preven to be effective
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against variaus symptcms 0f the keratitis during an

aphthalmi: infectian.

While betamethasane §hflsphate used hera as a

positive cantrol exhibited an axtremely potent antic

inflammatary activity. its use is limited frequently in

View 0f a side effect exparienwefl 33 the exacerbation

mf an infectimn ever a prwlunged therapy with a stermid

in a cliniual case of the mphthalmic infecticns.

Accsrdingly, the Campaund A eye drap formulation

expected to have a less risk sf the exacerbatien of an

infection can serve as a hcpeful agent against the

ophthalmic infectiens.

2} Effecta an alkaline erosive keratitis

Figs. S ta 7 shew the change in the keratitis

symptoms over a pariod fram 5 to 30 days aitex the

corneal alkalina exposure. In the cantrul grmup, the

Severity peaked 0n the 20 t0 25th day after the corneal

alkaline exyosura, In Campaund A instillatien graup, a

_significant inhibitory effect an the corneal ulcer was

observed an the 20th day, but n0 effects were noted on

the vascularization or the corneal mpaaity. In the

8.1 % betamethasone phosphate instillaticn group used

as the Fasitive cantrol, a significant inhibitcry

effect waS observed an the vascularization on the 15th

day.
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EXPERIMENT 2

HAEERIALS AfiD METHGDS

{1} Animals

Hale Japanese albina rabbits each weighing aboufi 2

kg purahased tram KIEAXAMA LABES C0,, LTD. were used.

Each animal was maintained at a temparature af 23 i 3°C

and a humidity of 55 :i: 10 %.

(2} Test substances

Campound A was given as a 1‘0 % Compound A eye

drap formulatien prepared by suspending Compound A in a

formulation base {6.1 % sadium acetateg 0.1 %

pulysorbate 89 ané 0.§ % NaCl, pH 5.9}. A 0.3 %

lamefluxacin {LFLX} hydrnchloride was used as an

antibacterial agent, and physiolngical saline was used

as a contrcl.

{3} Methads

1} Excision of nictitating mambrana

After instilling 8.4 % Qxybuprocaine hydrochlnride

far a lecal anesthesia, a nictitating membrane was

excised‘

2} Inaculation

A.causative micromrganism U$Bd was a clinical

isolate Pseudumonag aaruginesa strain H0. hofi134. A

rabbit was anesthetized systemically with 5 % ketamine
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hyérmchleride and 2 % xylazine hydrochiaride (equal

valume mixture}, and than inmculated by an infusimn Bf

30 #1 Uf a 3.9 x 19‘ CFUfml cell suspenaien (1.1? x 133

CFUfcornea) using a 100 pl microsyringe fittfid with a

30G naedle into Qna carneal stroma of a rabbit.

3} Instillatian

An animal which hafi received an infusion of the

cell suspensian intm the carneal strong and whese

ineculatian was surely successful was grouped into mne

of {1} physiolwgical saline instillatimn graup {contra},

n=6} and {21 1.0 % Campaund A instillation gran?

(Compound.A greup, n36) as greugs whmsa tharapy was

started immediately after the inaculatimn, and {3}

1.5 % Compuund A instillatien group {late Cempound A

gruup, nXS}, [4} 0.3 % LFLK instillation grmup {LFLX

gruup, n26} and {5} 1.0 % Com§ound A instillatian ~

6.3 % LFLX instillaticn combination group {Cam§ound A ~

LFLX cambinaticn group, n36} as groups whmse therapy

was started 1 day after the inaculation {after Onset 0f

carneal ulcer), and SD pl 0: each substance was given

four times a day immediately after the inaculation or 1

day after the inoculatian {after unset 0f corneal

ulcer3. In the Compound A ~ LFLX combination greup,

the 1.3 % Compound A aye drop formulation was instilled

about 10 minutes after the instillatimn 9f the 0.3 %
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LFLK eye drap formulation.

%) Observation of infectimus symptums

Each animal was examined far tha caxneal ulcer

every 24 hours after the inoculatinn and SCQer in

if! accmrdanse with the rabbit carneal lefiion smoring

mriteria {Barletta J.P. at 33., Invest Ophthalmol Vis

Sic 37:29m28, 1935) Shawn in Table 2.

Table 2

Rabbit carneal lesimn scaring criteria

1G * Caxneal ulcer

Qtfla carneal ulcer

lelcer 0f lass than lfé of entire carnea

EzUlCer 3f lf4 0r more and less than if? of entire

carnea

15 3zfllcer af 1!: a: more and less than 334 Qf entire

cornea

fizfllcer mi 336 Or mere Qf entire coxnea

REEULTS AND DISCUSSIGE

ED 1) Effects on pyocyanic carneal ulcer w effect of

instillatign started immediately after inogulatimn

The results of the instillatian Started

immeéiately after tha inoculatimn are Shawn in Fig. 8~

The caxheal ulcer was exaaerbated gxadually in the

25 cantrcl group {physiological saline graup} toward an

Page1680f366
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extensive carneai ulaer 5 days after the inoculation.

On the Qantrary, the corneal ulcer formation was

started ta be inhibited 3 days after the ineculatisn in

the Compound A graup, with a statistically significant

difference (Fig. 8}.

2} Effects 0n pyecyanis morneai ulcer ~ effect cf

in$tillatian started mne day after inmcuiation

In the late Compaund A grQup in which the

instillation was started 1 day after Khe inaculation;

the corneal ulcer farmatimn was started to be inhibited

U) days after the inaculation. The LELK group exhibited

tha change similar to that in the control greup; with

no inhibition of the corneal ulcer formation being

mated {Fig. 9). In the fiompuund A w LFLK cmmhinaticn

group, the corneal ulcer formatien was started t0 be

inhibited potently 3 days after the inoculaticn, with a

statistically significant differenca (Fig. 9}.

Based on the rasults observed as described abover

Compaund A as an elastase inhibitmr was pIQVen to be

effective against the corneal ulcer induced by

bficterial infection. It was 315G proven that a

combination of an elaStafie inhibitmr with an

antibacterial agent was more markedly effective against

tha carneal ulcer of a bacterial infectian than each

agent used alone.
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EXAM9LE 1

An aquacus aya drap farmulaticn wag preparafl using

the fallmwing campasitioa.

Companent Quantity

Cmmpeund A 0.1 g

Sadium chloride 0.9 g

Sadium acetate fl.1 g

Banzalkonium chlaride $.005 g

Hydrachloric acid As appropriata

Sedium hydroxide A$ appropriate

sterilized purified water ta 100 mL {pH 6.8}

In abaut 80 m1 of purified water, Compound 3%.F

sodium Chiaride, sadium acetate and benzalkanium

chloride were dissaived. The selution was adjusted at

pH 6.8 using hydrmchloric acid and sadium hydrnxide.

Sterilized purified water was added to make the entire

valume 196 mL, whereby obtaining an aqueeus eye firmp

formulaticn.

EXAMPLE 2

An eye drop farmulaticn as an aquegus suapensimn

was prepared USng the follmwing compcsition.

Campgnant Quantity

Compaund A 1.9 g

Page1700f366
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Sadium Chlaride 6.8 g

Smdium acetate 3.1 g

Palysorbate SO D.2 g

Benzaikcnium Chlaride 8.905 g

Hydrochlmric acid I As apprspriate

Sodium hydxoxide As apprs?riate

Sterilized purifiad water he 10% mL (pH 5.6)

In abcut 80 m1 of purified water, sedium Chlmrideg

sodium aaetate, polyserbate 80 and benzalkonium

chloride Were dissmlvad. The selutian was adjusted at

pH 5.9 using hydrachloric acid and sadium hydraxide,

and than Comgcund A was afidefl and suspfinded uniformly

using a hemogenizar. Sterilized purified water was

added to make the entira valume 106 mL, whereby

thaining an eye drop farmmlatiun as an aqueous

suspensicn.

EXAMPLE 3

An eye drop formulation as an aqueous suspension

was prepared using the fallawing temposition.

Companent Quantity

Cempaund A 0.5 g

Concentrated glycerin 2.6 g

Sodium acetate 0.1 g

Hydroxyprepylmethyl cellulase 8.2 g
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Methyl pwaxybenzoate D.03 g

Prmpyl pwnxyhenzaate 0.82 g

Hydrochlaric acid E5 apprapriate

Sodium hydroxide As apprmpriate

sterilized purified water to lDfi mL {pH $.0}

Abnut 80 m1 0f purified water was warmed and

methyl pmoxybanzwate and propyl pmaxybenzoate were

dissolvedi In thi$ aaluticmg hydxoxypropylmetnyl

cellulose was disgersed and than cabled to ream

tamparature for dissslution. we this solutimn,

cancentrated glycerin and sadium acetate were added,

and than the pH was adjusted at 5.0 using hydruehleric

acid and sadium hydraxifle. Tn this salutian; Campcund

A was added and suspended uniformly uginq a hammgenizer.

sterilized purified water was added t0 make the entire

valume lDfl mL, whereby obtaining an eye drop

farmulatimn as an aqueous suspension.

Exampla 4

The following compositien was used ta maka an

mphthalmic uintment

Component Quantity

Compound a 2.0 9

Liquid paraffin 2.6 g

White petrolatum to 138 g
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Liquifi Faraffin and white petrolatum were

sterilizad previausly by heating‘ Subsequently,

Campound A was mixed thoraughly with liquid paraifin,!

and than kneaded with the white petrolatnm to obtain an

ophthalmic aintment.

EXAMPLE 5

kn eye drap‘fermulation as an aqueaus suspensien

was prepared using the fiollewing compasitien.

Component Quantity

Compound A 1.& g

Sodium citrate 0,1 g

Cancentrated glycerin 1.2 g

Methyl pmoxybenzaate 8.026 g

Prmpyl p—oxybenzoate 8.31% g

Prfipylene glycol 1.0 g

Pslyvinyl pyrrnlidone (H~25) 0.5 g

Sadium alginate 0.2 g

Hydrouhlaric acid As apprapriate

Sterilized purified water t0 100 mL {pH 5.0};

In about 8Q m1 0f purified water; sadium citrate,

cansentrated glyaerin, methyl p-axyhenzoate, propyl p—

nybenzoate, propylene glycal and pelyvinyl pyrrmlidone

were dissolved. In this solution, Compound A was

digsolved and the gmlution was filtered thrmugh 3 8,22
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um membrane filter, adjustgd at pH 5.0 with

hydrochlaric acid; whereby pracipitsting a fine crystal

{2 ta 3 gm} of Compound AJ Sodium alginate was

dissolved, and purified water was added to make the

entire vmlume 190 mL, whereby thaining an eye drcp

formulatian as an aquaaus suspension.

after a starage for 4 wéeks at SOQC, the eye drop

fermulation as an aquewus susgension containad 101.? %

3f Campound A, and exhibited a satisfactory re»

dispersiom perfnrmance without any aggragatimn.

EKRMFLE 6

An aye drop fexmulatimn as an aqueous suspension

was prepared.using the following campasitian.

Cemponent Quantity

Cmmpound A 1.G g

Sadinm citrate 0.1 g

Cancentrated glycerin 112 g

Methyl p~oxyhenzaata 0.826 g

Prepyl pwexyhenzoate 0.014 g

prapylene glycol 1.0 g

Polyvinyl pyrrolidene {K~25} 0.5 g

Sndium alginate 0.$ g

Tylaxapol D.l g

Hydrochlaric acid As apprnpriate

Page174of366
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Sterilized purified watar to IDS mL {pH 5,0}

In about 86 ml of purified water, sodium citrate,

cancentrated glycerin, methyl p—oxybenzeate, prcpyl p~

oxybenzeate, prapylene glycol and polyvinyl pyrrelidone

were dissmlved. In this solution; Compaund A was

dissalved and the solutiwn was filtered through a 6.22

gm membrane filtar, adjufited at pH 5.0 with

hydrochlmric acid; whereby precipitating a fine crystal

{3 to 3 um} of Campound A. Sodium alginate and

tylmxapel were éisselved, and purified water was adfled

to make the entire volume 100 mL, whereby thaining an

eye drap'formulation as an aqgeeus suapensisn.

After a storaga for 3 weaks at 63”C, the eye drep

farmulatian as an aqueaufi suspensien cantained 132.5 %

0f Compound A, and exhibited a satisfactary re”

dispersion performance withaut any'aggragatian.

EXAMPLE ?

An eye drap formulation as an aqueeus suspensian

was prepared using the fallewing compasition.

Camponent Quantity

Compound A 3. . 0 g

Sodium citrate 0.1 g

Concentrated glycerin 1.2 g

Methyl pwoxybenzaate 0.026 g
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Propyl pwoxybenzmate 0.614 g

Polyvinyl pyrrolidcne {Kwfifi} 0.5 q

Sadium algiuate 0.2 g

Tylcxapol 6.3 g

Hydrechleric amid As appropriate

Sterilized purified water t0 10G mL (pH §.Q§

In abcut 83 m1 9f yurified water, sodium Qitrate;

concentrated glycerin! methyl pwoxybenzmate. progyl pm

@xybenzmate and palyvinyl pyrrelidon& were dissalved.

In this salutiom; Eumpeund A was dissalvgd and the

solution was filterad thrmugh a 0.22 mm membrane filter,‘

adjusted at pH 5.0 with hydrochloric acid. whereby

yreaipitating a fine crystal (2 to 3 pm} of Campmund A.

Sadium alginate and tyloxapml were dissolved, and

puxified water was added to make the entire velume 189

mL, whereby mbtaininq an eye drop farmulation as an

aqueous suspension.

EXAMFLE 8

An eye drop formulation as an aqueous sus9ensi0n

was prepared using the fellowing compasition.

Camponent Quantity

Compound A 1.0 g

Sudium citrate 0.1 g
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Concentrated glycerin 1.2 g

Banzalkmnium chloride Giflfls g

Palyvinyl pyrralidone (H—25} 0.5 g

Sudium alginate 0.2 g

Tylexapol 0.1 g

Hydroshlmric acid As apprupriate

sterilized purified water ha 130 mL {pH 5.6)

In about 80 ml of purified waterf saflium citrate,

cansentrated glyserin and palyvinyl pyrrelidone were

dissolvad‘ In this solution, Compound A wag dissolved

and the selutimn was filtered thrcugh a $.22 pm

membrane filter, adjusted at pH 5.0 with hydrochleric

acid; whereby precigitating a fina crystal {2 ta 3 mm)

of Compound A. Sodium alginate and tyloxapml were

dissolved, and then benzalkwnium chloriaE‘was dissclved.

Purified water was added to make the entire volume 130

mL, whereby Dbtaininq an aye drop fermulation as an

aquemus suapensien.

INDUSTRIAL APPLICABILITY

According to the present inventian, the

pharmaceutical or a veterinary medicine which is

effective in preventing or treating ophthalmic diseases,

espacially aphthalmic inflammatcry diaeases and carneal

ulser, afin be pravide&.
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What is claimed is:

1. A prophylactic and therapeutic medicament fur

ophthalmic éiseases comprising as an active iugxedient a

mompound represented by the formula {I}:

CQNHCHECDQH

3%
ma?»686.89%}! ‘ H)

CH3 ,

Or a pharmacalogically acceptable salt Gr hydrata

'thereof.

2. The praghylactic and thexapeutic medicament

accarfling ta Claim 1, wherein the active ingredient is

N~[0»{pwpivaloyloxybénzénesulfenylamina)banzmyLEglycina

monosodium salt tetrahydratei

3. The prephylactic and therapeutic medicament

accnrding ta Claim 1 which is in a dosage form far

local administratimn.

4. The prophylactic and thexayeutis medicament

according to Claim 3 which is an eye drsp fermulatian.

5. The prephylaatic and therageutic medicament

accarding t0 Claim 4 which is an eye drop fwrmulatiun

in the farm cf an aqueous suspension.

8. The prophylactic and therageutis medicament

according tn Claim 3 which is an ephthalmic Qintment.

?. The prophylactic and therapeutic medicament
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ascarding tw Claim 1 which

therapeutic medicament fer

_disaasas.

8. The gxophylactic

accerding t0 Claim‘? which

therapeutic medicament far

inflammatory diseaseg.

9. The prophylactic

according ta Claim 1 which

therapeutic medicament far

10. The praphylactic

according to Elaim 9 which

therapeutic medicament for

11. The prophylactic

36

is in a prophylactic and

aphthalmic inflammatory

and therapeutic medicament

is in a prcphylactic and

keratoconjumctival

and therapeutic medicament

is in a prophylactic and

corneal ulger.

and therapeutic madicamant

is in a pruphylactic and

infectiuus carneal ulcer.

and therayeutic medicament

according ta any Dne of Claims 1 to 10 which is used

together with at least one

antibacterial agents, antiviral agents and antimycatic

agents.

cf antibiotics,

12. A methad for preventing and treatiflg

uphthalmic disea$es whimh comprises administering an

effective amount of a compmund reprasented by the

formula {I} at a pharmacalagimally acceptable salt or

hydrate therecf t0 a mammal in need of a treatment for

such ophthalmic disaase.

13‘ The method accerding t0 Claim 12, wherein Nu

MuM~Wmm>>nnxum"mum--
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{gw(pmpivalaylmxybenaenesulfanylamino3benzoy11glycina

manasndium salt tetrahydrate is administered.

14. The methéd accarding to Claim 12. wherein the

ophthalmic disease is an Dphthalmic inflammatcry

disease.

15. The method according t0 Claim 1%, wherein the

Qphthalmic inflammatary disease is a keratocenjunctival

inflammatory disease.

16. Th& methmd acsordinq to Claim 12. wherein the

ophthalmic disease is carneal ulcer.

1?. The method according to Claim 15. wherein the

corneal ulcer is an infantinus carneal ulcer.

18. The method accsrding to Claim 13, wherein at

laast one cf antibiutics. antibacterial agents,

antiviral agents and antimycmtic agents is used

together.

19. Ese of a compmund repreflented by the formula

{I} or a pharmafiolmgically accegtable salt or hydrate

therecf in the manufacture of a prmphylactic and

therapeutic medicament for ophthalmic diseases.

26. U88 accorfiing to Claim 19, wherein N~£a~§p~

pivaloyluxybenzenesulfonylamino3benzoy13glycine

manasndium.salt tetrahydrate is used.

2&. Use according to Claim 19. wherein the

ophthalmic disease is an aphthalmic inflammatory

Page1800f366
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disease.

22. Use accwrfiing ta Claim 21, wherein the

Qphthalmic inflammatory disease is a karatoconjunctival

inflammatoxy disease.

23. ESQ according to Claim_1§, wherein the

aphthalmic disease ia a corneal ulcer.

24. Use acmordinq fie Claim 23, wherein the

corneal ulcer is an infemtimus carneal ulcer.

25. Bse according to Claim 19, wherein at least

one of antibiotics, antibacterial agents; antiviral

agents and antimycetic agents is usad tegethez.

2S. An eye drop formulation in the farm.af an

aqueous $uspensi0n of a campound represented by tha

formula {I} at a pharmaaclmgically acceptable salt or

hyfirate thareof which i5 adjusted at pH 4 to 5.5 using

at least one pH modifier.

2?. The eye drag formulatian in tha form cf an

aqueaus suapensimn accardinq :0 Claim 25, wherein the

pH modifier is hydrachloric acid 0r hydrochloric acid

in cambinatian with sudium hydrcxide.

28. The eye drmp formulation in the farm cf an

aqueuus susgensien accarding t0 Claim 26 cmmprising a

buffering agent, an isatenicity, a suspending agant and

a dispersiuq agent.

29. The eye drop farmulatien in the form of an
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aqueous suapensimn according ta Elaim 28, wherein thg‘

buffering agent is sodium citrate or sadium acatate.

30. The eye drnp farmulatiun in the form of an

aqueous suspension accerding to Claim 38, wherein the»

5 isotanicity is cancentrated glycerin andfwr propylene

glycol.

31. The eye drop foxmulatisn in the fcrm of an

aqueous 5u$pension according to Claim 28, wherein the

5uspending agent is polyVinyl pyrralifione.

10 32. An eye drep formulatimn in the farm nf an aqueaua

suspensian agcording ta Claim 28, wherein the dispersing

agent is a surfactant aad/cr sadium alginate.

33. Thé eye drgp formalaticn in the form cf an

aquemua suspension accmrding to tha abQVE*mentianed Claim

15 32 wherein the surfactant is tyloxapal or palysorbate 83.

HmmHMmmmw$afifl
01mm Samaria

Patent Agents
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METHOD OF TREATENG ANGiOGENESiS~RELATED DiSORDERS

FEELS OF THE iNVENTlGN

This invention reiates in the use of certain 3—benzoyiphenyiacetic acids

and derivatives to treat or prevent angiogenic diseases.

BACKGROUND OF THE iNVENTiQN

B—benzawphenyiacetic acid and certain of its derivatives are known to

possess aniiénfiammamry activity. LLB. Patent Nos. 4,254,148, 4,045,576,

4,126,635, and 4,583,373, and UK. Patent Appiicafion Nina? 2,0?1,086A and

2,093,027A disdose variants 3~benzoylpheny¥acetic acids, saits and esters, anci

hydrates thereof, having anti—inflammatory activity. US. Patent No. 4,568,895

discioses 2‘3mino~3«benzeyiphenyiethyi aicohois having anti—inflammatory

activity. US. Patent No. 4,313,949 discinses 2~amim~3~benzoyiw

phenyiacetamides having antiainfiammatary activity.

Certain derivatives of 2-3min0e3—benzoyibenzeneacetic acid {amfenac}

and 2—amino—3n{4¥chiambenxoyl)benzeneacefic acid ham 3180 been evaiuated

by Walsh at alt, J.‘ Med Chem, 33:2298~2304 (1990), in an attempt to discover

nonstemidal anti-inflammatory prodrugs with minimai car no gastrointesfinai side

effects apart oral administration.

US. patent No. 4,683,242 teaches the transdermai administration cf 2-

amino—3~benzayiphenyiacetic acids. saits. and esters, and hydrates and

aicohmates thereof it: controi inflammatien and alieviate pain.

US. Patent No. 4318325 teaches certain benzoyiphenyiacetic acids for

iocai administration in 80mm! aphthaimic, nasai or otic inflammation. Oniy

acetic acids; are disciosed in the ‘225 patent; n0 esters or amides are
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mentioned Oi" taught as anii—in‘iiammatow agents for Erica! administration to the

eyes, nose and ears.

US. Patent NO‘ 5,4?5,034 discioses ionic-3H3! administrabie

compositions mniaining certain amide and ester derivatives (if 3«

benzyoiphenyiaceiic acid, inciuding negafenac, usefui for treating ophthaimic

infiammatary dimmers and acuiar pain. AccoMing to the “335 patent at (30!.

15, lines 3539, “{s]uch discrciezrs inciude, but are rim iimited to uveitis scieriiis,

episcieritis. keratitis, surgicaiiy~inducsd inflammation and endaphthaimii‘isf’

LLS. Patent Na. 6.366.331 disdases the topicai use of certain amide and

ester derivatives of 3~benzoyiphenyiacafic acid, inciuciing nepafenac, fur

treating QLC’i A giaucoma.

SUMMARY OF THE iNVENTiON‘

it has now been faund that certain Sabenzoyipheniacetic acids and

derivatives, inciuding nepafenac {Z—amino,S—benmyi—phenyiacetamide}, are

usefui far the treatment of angiogenesisweiated disorders;

DE‘TAiLED DESCRiFTiON OF THE iNVENTiON

The 3~benmyiphenyiacefic acids and derivatives useful in the methods

0f the pressim invention are those a? formula (1) below.
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(3)

R = H. 01.41 (un)branched alkyd? CFa, SR4:

Y = OR: NWR‘;

R“ = H, CM} {un}branched a¥ky¥, {un)substituted (substitution as defined by X

beiow}, (unbubsfituted heterocyde (substitution as defined by X befnw),

~(CH2)..~Z(CH2)5A;

n a 2—8;

n’: ‘6;

z = nothing, 0, (2:0, owe), mama, C(=0}NR3, NR30{26), 5mm,

CHORB. NR3;

n2 =2 6-2;

R3 = H, 01.3 (un3branched alkyi. (un)subsfltuted airy! (subsfimflon as defined

by X beiow), (un)substituted hetemcycle {substitution as defined by X heiow);

A n H, OH, aptio‘naliy {un)substituted and (substitution as defined by K beiow),

(un)substituted heterocycie (substitution as defined by X below), miCHgflQRa;

R" = H, OH, OR';

X and X‘ independentiy = H, F, (3!, Br, I, OR‘, CH, OH, S{O)R2R4, CF}, R4. N02;

R4 = (31-3 {un}branshed aikyl;

m a ($3;

91’ = $5;

W = G, H.

As used herein, the acid {Y = OH) includess pharmaceuticafiiy

acceptabie saits as wefi.
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Preferred compounds for use in the methods of the present invention

are {base 6‘? Formula E wherein:

5 R 2 H3 (3143 mm;

Y : NR’R";

R’ = H, Cm (Unmranched aikyi, W(CH3)F;Z{EH2)KA;

2 rs nothing, 0, CHORB, NR3;

R3 = H;

w A = H, OH, {unhubsfitmed ary‘t (substitutien as defined by X beiow};

X and X" independenfly 3: H, F, (3%, Br, SN, CFg, OR‘, SR4, R4;

R“ = H;

R“ a: (31.4 {un)branched aikyt

m 3 0‘2;

15 m’ = CHE;

W a H;

n = 2-4:

H’ = 0-3.

1:50 The mast preferred commands for use in the campositions 0r {named

of the present inventian are EuAminms-{étufiuombenzoyi)‘gphenylacetamida; 2+

Amino~3~ben20yi—phenyiasetamide {nepafensc}; and 2»Amino~3~(4—

chfiorabenzoyi‘}~phenyiacetamide.

25 According to the present invention, a therapeuticaiiy effective amount of

a mmpcund m” farmuia {i} is administered t0picalty, iocafiy or systemicafiy to

treat or prevent angio-genesiswreiated disarders. Such disorders include thase

that invuive the proiiferafion of turner catis, such as pmstaie cancer, iung

Gamer. brsast cancer, biadder cancer, renai cancer, anion cancer, gastric

:50 cancer, pancreatic cancer, ovarian cancer, meianuma, hepatoma? sarcama and

iymphcma. Ophthaimic angiogenesis-re§ated disorders indude, but are not

Eimi’ied to exudiative macular degenerafian; pmifierative diabetic refinapathy;

ischemic retinapathy (9.9., retina! vein or artery seclusion); refinopathy 0f

4

Page 196 of 366



Page 197 of 366

1‘0

i5

30

“’0 {52113804 PCT!{.18912’25318

prematurity; fieovascuiar glaucoma; iritis mbeoaia; corneal neavascuiarizatim;

cyditis; sickie Gail retinopathy; and pterygium. Certain disorders, such as sickle

cefi ratinopathy and retina! vein or artery Dedusion, can be characiefiaed by

bath angiagenesis and neumdegene‘rative campenents. Awarding t0 the

present inventien, a campound 0f formula (1H3 administered to treat or prevent

disarders Characterized. at £33312 in part, by angiagenesis.

The compounds of formula (I) can be administered in a variety of ways,

inciuding a“ farms of focal deiivery ”£0 the eye, such as subconjunctivai

injections or implants, iniraviirea! injectians 0r impiants, sub~Ten0n’s injections

or implants, incarporation in Surgical in‘igafing saiutinns, etc. Additicnaliy, the

compaunds 9f formuia (i) can be administered systemicaii‘y, such as oraiiy or

intravenousiy. Sufiabie pharmaceutica! vehicfes 0r desage farms for injectame

compositions, implants, and systemic administration are known. The

campounds cf formuia {l} and especiaiiy those wherein Y == NR’R"! however,

are preferabty administered topicatly t0 the eye and man be formuiated mm a

variety of topicaiiy administrabia ophthaimic compositions, such as salutions,

suspensions, gals or ointment.

Phamaceuticai campGSitions mmprising a compsund of formuia (3} in

aqueous soiution or suspension, optianaiiy containing a preservative far

multidese use and other conventionaliy empioyed ophthalmic adjwants, can be

tepicaii‘y administered to the eye. The most preferred form of delivery is by

aqueaus eye drops, but gels or ointments can aiso be wed. Aqueaus eye

drops, gels and ointments can be farmuiated awarding to canventionaf

technoingy and wouid inciude one or mere exaipients. For exampie, topicafiy

administrabie campositions may Bantam tonicityuadjust‘mg agents, such as

mannitol or sadium chimide; preservatives such as chiambutanoi,

benzalkonium chiorizde, poiyquatemiumd, or chicrhexidine; buffering agents,

such as phosphates, borates, carbonates and nitrates; and thickening agents,

such as high moiesuiar weight carbaxy vinyi poiymers, including those known

as carbomers, hydroxyethylceiiuicse‘ or poiyvinyl alcohol.

(31
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The de‘see of the cempeunds ef fermuia (i) used in the treatment or

mevention of ophthaimic angiegenesienreiated disorders win depend on the

type of disorder to be prevented or treated, the age and bedy weight of the

patient, and the farm 0f preparation/route 0f administration. Compositiens

5 intended for tepicai ophthalmic administration wiii typiceiiy contain a cempeund

0f formuia (i) in an amount of from abeut 0.001 in abeut 4.0% (WM, preferebiy

from about 0.01 to about {3.5% (wlv), with L2 drape came to severe! times a

day. Likewise, representative doses for other farms of preparatiens are

approximateiy '1 - 100 mgidayiaduit for injectiene and approximately 10 —— 1,000

55 mgfeciuit for {are} preparations, each administered once to severe! times; a day.

Additionzai therapeutic agents may be added to supplement the

compounds of formuia (l).

55 The foiiewing examples are presented tn iiiustrate variaue aspecie 0f the

present inventien, but are not intended to iimit the scope ef the invention in any

reepeet. The percentages are expressed on a weighfiveiume basis.

Examgie 'i: The following formuietions are representative of {he topin

25 cemeositions useful in the present invention.

Fermuiation 1

Sompnund of fonnuia (I) 0.01 .. 0.5%

:5 Poiysorbate 83 ‘ 0.01%

Benxeikonium Chieride 8.01%. + 10% excess

Disodium EDTA 0.1%

Mombasic Sodium: Phosphate 0.03%

Dibaeic Sodium Phosphate 0.1%

55 Sodium Chiofide {4.3. 290:300 mesmMg

pH adjustment with NaOH and/or HCi {2H 4.2 —- 714

Water I es. 100%

B
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Compound of fermuia {I}

Fermuiation 2

Hydroxypmpyl Methylcefiuiose

Poi'ysorbate 88

Benzaiikonium Chioride

Bisodium EDTA

Dibasia Soziium Phusphate

Sadium Chmfide

pH adjustment with NaOH and/for Hi3?

Water

Nepafenac ,

Carbopoii 9Y4?

Tyioxapoi

Giycerin

‘Disodi‘um EDTA‘

Benzaikonium Chfcmride

Famwiatiun 3

pH adjustment with NaOH andior HG!

Water

PCT!LE 5111125318

0.01 «a 0.5%

{3.5%

{101%

031% + ME EXGGZESS

Q01%

{12%

{3.8. 298—300 mflsmeg

pH 42 m TA

qua. 1GQ%

0.1 + 6% excess

0.08%

0.01%

2.4%

0*01‘342:

0.01%

pH 7.5 i 0‘2

(1.3. 130%

This invention has been described by reference is certain preferrad

embediments; however, it shouid be understood that it may be embadied in

Other specific forms or variafions thereof without departing from its speciai 0r

essentiai characteristics. The embodiments described above are therefore

considered to be Eifustrative in an respects and not restrictive, the scape of the

:35: invention being indicated by the: appended Ciaims rather than by the foreguing

description.
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We Claim:

“L A method of treating or preventing an angiagenesis—reiaied disorder in a

patient suffering fmm or predisposed ta such a disorder which campfises

administering to the patient a theragaeuficany effective amount of 3—

benzoyipheny§acetic acid or derivative 01‘ the farmuia:

may-+6“ f Y
.x’“ 0

9(5):“; : NVVZ

N“
V?"

wherein

R = H, CH (un)branched aikyi. ca. SR4;

Y = DR‘. NR"R’;

R’ = H, C14,; (Hammanched atkyi, (unjsubsfituted (substitution as defined by X

beiaw), (umsubsfiiuted heiemcycfie (substitution as defined by X beiow),

~(CH2)QZ(CH2)H~A; '

n = 2-6;

n'= 1-5;

21’ = mthing, 0, (3:0, DC(=D}. C(SGfil G(=O}NR3, NRSCFO), 8(0):;2.

GHORs, NR3;

n2 a (342;

R3 = H, cw (unmranched aikyi, (un)substituted aryl (substitutian as defined

by X beiow), {un)substiiuted hetemcycle ('substituficn as defined by X beiow};

A S H, OH, optimally (un)substituted aryl (substitution as defined by X below),

(umsubstituted heterocyme (substitution as defined by X beiow), «(CHELOffi

R” = H, OH, OW;

X and X’ independentiy : H, F, (3!, Br, i. QR’, SN, DH, S(O)n2R4, CF?” R4,

N02;
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R4" :2 (31-6 (un)branched aikyi;

m : 0~3;

m” r 06; and

w r: o, H.

2. The method of (Rain: 1 wherein '

R = H, C12 alikyli;

Y = NR’R”;

R’ 2 H. Cm (un3branched aikyi. “(CH2)QZ(GH2}§AQ

10 z = nothing, (3, CHORa, NR3;

R3 = H;

A a H, OH, (unhubsfituteci aryi (Substitutien as defined by X belaw);

x and x independenfly = H, F, Cl, Br, EN, 65:3, OR’, SR“, 93*;

R” = H,

15 RA 2 CM (unmmnched aikyl;

m = 0%;

m’ a (3‘2;

W = H:

n = 2—4; and

as n“ = 0—3.

3. The mathedi of Siam 2 wherein the 3-benzsyiphenylacetic acid 0r

derivative is: seiected from the gmup consisting of 2—Amim~3—{4~

flacrebenzoyt)«phenyiacetamide; 2~Amino—3~benzoyl~phenylacetamide; and

25 E-Amino—3—{4~8hilombenzoyl)~pheny¥acetamifle.

4. The methad of C§a§m 1 wherein the angiogenesis~ereiated disorder is an

aphthaimic angsiagenesis—reiated disorden

3a 5. The mathod of Ciaim 4 wherein the 3~henzoytphenyiacefic acid or

derivative is topicaiiy administered {a the eye.
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8., The method of Ciaim 5 wherein the therapeutically effective amount of

3—benzoyiphenyiacefic acid 0r derivative is fmm about 0.001 to about 4.8%

{WW}.

5 7. The: methadi Bf Ciaim 4 wherein the angiogenesis-reiated disorder is

selected from the group consisting 0f exudative macuiar degeneration;

pmiiferative diabetic refinapathy; isshemic retinopathy; retinnpathy of

prematurity; neovascuiar glaucoma; iritis rubeasis: Gameai neovascuiarization;

cyciitis; sickie ceii retinopathy; and pterygium.

1-3

8. The methad 0f Chaim 1 wherein the Enhenzaylphenyiacetic acid or

derivative is administered oraiiy, intravemusiy, in a subconjunctivai injection

or implant, in a sub-Tenon‘s injection or impiant, in an intravitreai injecticm or

impiant, or in: a surgicai irrigating saiuticn.

9. The method? 0f Ciaim 1 wherein the angiogenesis~reiated dimmer is

selected fmm the group cansisting of prostate cancer; iung cancer; breast

cancer; biadder cancer; renai cancer; coicn cancer; gastric cancer; pancreatic

cancer; ovarian cancer; meianoma; hepatoma; sarcoma; and iymphema.

18
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This izwemien reiaiee {in gimrmaeetfiicai enmpesiiione for use in me treatment 9% infiammaiery

arearcwesiw.

inflammatory sriixmpeihy is me gefia‘s‘ai name for a ceiiemien of debiiitating anti painfui diseases which
are exiremeiy cammmn in many mummies of the wmiei) Theii ciassificetsm is ssmewhe’t eis‘fimiit‘ but

ini'iai imatary arthmpamy er rheumatic disease seem to be. the mesa common generic tam-:52 in this

epeeiiéeetien‘ iixe term "iniiammetei‘y erihrepatiw" is used as the prefewee‘ geriersc téfiTL but is to be
undei‘sieee' t0 inemde farms ei iii-e disease imam to some ps-aeiiiienere as: rheumatic disease.

Of the verieee ferms cf inflammatery arihrspathy. oeteoefihrosis (or oeteoarihréfisi m the we hand and
rheumatoid ai‘thiitis an the eiiier hand ere the mi‘fimeneet. Same WGi‘kfi-Ft‘i in the fieid prefer the term

esteeerthmsis is this term esteearihriiis.‘ eitheugh it has been suggested shat there is a piece for both words)
it .3 has been suggested the: asieeeri’immsis is the meet sensieie way (if iaheiiing the ereeence ef simpie

degenerative ieint diseaee but esteoarthriiis eeperaies the acute episcfies of an iniiammatew nature which
occur in degenerative joint disease,

Osieoarii‘sre’sis usuaiiy has an insidious meet 05 min. Siii‘fness and a reduced range of mavemen't. if;

cemmoniy eifecis one er eniy a email number of joints. iiiermitteni sweiiirig due is an eifiseien Or an
infiammemry epieade 33 me affected faint may ampear and} Eater in the disease a eermsnem incrgasa in

six-e er change as? Sim-ape may resuii fmm bony eniargement. Jami iexiiy deveispe witi'z ieekiflg and grating.
It is (Rim the ieiriia which flaws: been used We meet or previousiy effected by ireuma or inflammatsw

precessas that suiier greatest damage. Thus, the weighfibearing ieinits ei‘ ihe hips and knee; the lumbar
spine and ihe thumb bases {first capzm'rietacamai joiner} are cemmm victims of the diea2 The i tier are

he sees-nee! features :3? rheuriietoid arthritis are pain and swelling of severe! mime wiiii meming
stiffness caniinuing for at Meet a few weeks. Rheumataid arthritis {ends in affect the perimherai smaii itiinie

symmeificeiiy; Whereas the wants in esteoatfiimsis me}: be described as dry. in rheumatoid arthritis ihey

are "juicy“. (sites) ewoiieri. net, tender and red. There may eise we ecmmperiying eysfemic sympteme of a:

gene-mi maiaise, weight i633, anerexiai miid fever and. er: investigation {be finding G? a nomcchmmia {0r
iiygiaizhrejrrsim nermeitytic anaemia,

Ether cemmen causes 6? iniiammaiery arihmpeshy include viral aiihriiis. ankyiesing spendyi‘itis‘ psoriv
aiic anhropaihy, Reiter‘s: (iiseaee. gnaw arthritis. septic Sif'il’ififiS {suppureiiu‘e arthritis}. erythema nedmeum

and Henachfichgeniain gamma. The mesi important in the present camera! are ankyieeiag spendyiiiis 3nd

geuiy arthritis.

Ankysesing spandyi‘iiis: is characterised by this grams onset of imwaesek pain {semeiimes 'eiiaierai
buttock pain} wiiii morning eiiimeee, Ferigheiei ieieis may become effected. There is a reduced range at
spieai mmemeni and: chest expaneien, Rigidity of ihe seine feiiows. eiien in a craniei directs!) (first iumbar,

then eases i iee wrv-Ecei} with a Characierisiir; ciinicai picture of high dersai kypiiesie. ebiitesatic-n ea“ iambar
icrdesis and flattening ei the chest.

Seuiy arthritis is due ii; the (Seize-emu 0i memeedium mete menehyeme crystals in the ioim‘ GOUEY
ai'tiii‘itie is a vent eemmm‘i diszeasse: ii is; isisiimaieci that there are ever mime} suffers iii the United Ringdem

aims. The eopuiariy hem beiiei that gem ie iargeiy due is an eve: indeigence Qf part and pheaseni is
mam; faiieeimse. aiihngia pvaCEiii‘ia factors may eiieri be reiated to ire onset, Exampiee inciude trauma.

surgery, imusuei shysicai exercise. severe illness. dietary excess; eice'rioi and drugs. Anyjaint may be
affected. and the unset may be peiyerticuiai. Affected joints are pamiui. red. i—i-ei. sweiien and exquisiteiy
tender.

The treatment 13? infiemmamr; arii‘irepaiizy has natiiraiiy received a feiriy iar‘ge eminent Bf eiteniic-fi irem
pharmaeeiegisie and pharmaceuticai manufasierere as first mass ei drugs- the: have been used in the

treatment 237' initammamry arthrepamy are stemide. Certisei and its synthetic. anaiegues have the ceeaeity ire
prevent or suppress; {he deveiepmeni (2? She iecei heat, redness, sweiiing arid iersdemese e" which

inflammation is reeegnised. At iise m§Ci7OSCOQiC ievei they ifihibii eat only $119 eerie ehenomena of the
infiemmamry preeeee {madame fibrin depeeiiime. capiiiary (iiiaiim‘ rnigraiian (if iszukeeytee inio the inflamed

areas and phagocytic aciiviiy) but aim the ieter maniieeiaiieris (capiiiery pmiiferaiien. fibroblast pmiifefatien.
deposiiian a? smilaagen and. siiii Eater, cicatrization}.

in ciinicai Seems. the amnimeii‘eiien of such (:erii'cestemicis far their anti~infiammaimy effects is eaiiiaiive

therapy. The Lifidfi‘riyil‘ig cause of the disease remains: the iniiammeimy manifestaiiens are mei'eiy
ssupgreeeefi Nevertiiaiese they are effective in aiierding sympiematic reiief. but prmienged administration of
cariimsieroids may be e very high prize to gay fer such reiiei: the adrenai eerie): may become atrophiedt

2
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thereby limiiing the imdy‘s own ahiiiiy is Stun-we and acsam in a canstantly shaming enviranment The
actrenai marks», is the crgan of mmeestam: in the abseme (3? the adrsnai tartan survivai is posgibie. his
oniy Limiter the mast rigidiy prascribeci Cilfldiiiflflfi. in mores gssnerai karma ii has: Song bean recagniseci ma
cmiwatersids are poweriui drugs with siaw Cumuiaiwe imic watt" am many issues. which may not be

apparent Lint” made manifest by a catastmahe)
in $378 treatmeri: 0i miiammatary ariitragaiiw‘ the iaisus 0? atteiitsan Shified ircm siemicis to a sii‘uciuiaiiy

unreiaied group of campfiunfls kmwn as siow acting antivrhaumafit drugs {SAARDS} SAARQS have

empii‘tcaiiy been categovised mic three gmups‘. Gama inducing drugs cf prewar; value which are wideiy

uses. weampasses gamma-primal chieruquinei D~peniciiiamine and gum: sans. {Sump ii raéating i9 ciinicaiiy
saws drugs under continuing invsstigaiiefi, incixidas cy‘ciagshasmhamide. sapssne, ievsmigrz-éa mfithotraxata.

suighasaiaame, i‘niais and thymspoietin. This group ii! SAARSS are these m 3853 pracziszai or ungmven
treatment this gin-up main-(£923 maihyigrednisemne puffing

‘i‘ne range of SAARDs is censiijerania. as has mean 998:: sic-(Na aid despite much awerimemai wark

their mades a? action are iargeiy unkmwn. Legisiicai and toxicity factms pramnt {ha age- af SAARDs in all
patiénis.

A third sategery at drugs for use in the treatment of inflammamw armrapa‘thv consists 0f tha new

stemiciai amifiiniiammaimy drugs {NSNDS}. Aspirin is the praiotypx's NSAEQ and im this reason this group sf
drugs #5 aisa known as ihe "aspirin—aim" drugs. This sacvonfiary nomancéaiura gives 3 Ray is a functionai

similarity of NSNBS in {he absence 5% any metal! criemiaal simiiarity; they aii apgzear 53:: we their anti-

‘miiammaicry action. at feast in part, in me inhibiton mi presiagiamsn syifii’iasis. Reading to (Seminar: and
Giiman in "The: Pharrnamiegicai Basia: «3f Thsrapeuiiss" Macixfiiiiari 17m Ediiiori 1935, it has been asiabiishsad
in recast years that;

1. All mammaiian tail was studied {with the excepsisn' er the aryihrccyie} have micmsemal enzymes
For Shae syntimsis (3i ps‘estggiandms;

2. Prosifagiandins are aiways reisasad wiisn nails are da caged and have man deiecieci ifi increased
canceniraiiona‘ in inflammatory mudates - :ii avaiiabie evidence indicates that ceiis dc not stars prastagian-

{33113 and their reiaase mus depends an bioswthasis 953 m:
3. Aii asgiriniike drugs inhibit the biosmihesig and reieasa (ii pmsiagiandins in .225 29,539 iestefl; and
4. With the excamian sf i'he anti-inflammatory giyeocortimids, Diner masses oi drags genearaiiy dc moi

affect the biasyniheess 3f prsstagiandins.

NSAEDS {m aSme‘fikh‘ drugs . the two harms are usad iniemhangaabw in this apesiiicaiien‘} can he
wategorised canvefiiemiy into six stmcturai grown. First. there are aha saiicyiic acids and esters inciuding
35mm}, mnoryiaie. aliexiprin. saisaiaiis anti chaiine magnesium iriaaiicyizita.

Sacandiy. there are the pragimaic and dafivaxivasi including ibuprafan. napmxevn. fiurbipmfien.
keiuprcien. {magician iétiiaufen, benoxaprefen and Supmfan.

Thii‘diy. there 43 the ciass er' uxicams, including piriaxicam.
Fourthiy. acetic. acid darivaiives can be spiit into two subciasses. Pnenviaceiic acids insiude dicinfianac

and iencl-nfenafi; Gym—and h8t€iffl¢§€i§§i€3 acetic. acids inciisifia incioias smith as incismaihacin arid suiindac
and pyrmies such as ieimmm‘

Fifthiy. there are the: sjyrawisnés which mamas oxyghr—mbmamne‘ phenyiuui‘awne. its-gramme and
azaprepazsns.

3mm, ma iamamic am neiivatwsa :nciutie :‘iuieriamic acid- and meienamic acid,

NSAIBs haw gmerged as the drugs :3? chaise in the: treatment of infiammatary arihranathy. This is
303$ny mars due in the disadvantages associated with atria:- masses ai drugs than in anything aiss. As

indicaieci graviaiisiy‘ the inflammatory $883583 at the isints cause: an eximmaly high Ems: a? discsmmrt
am: in many iniszances the reams are crippiing. The requirement ios‘ ireatmant is unquesiianad and, the
treating ii is in many cases Chi-(Sm; mm is In say it is continuum as iiw ciiseas‘ss are generaiiy incurama.
Unfair-mummy the amnion eiemerni in the i‘heiapeutic propaiiias m the NSNDS is aim the principia cause
in? Side eiiacts. As has {seams mEE'ntiOF'FQC‘I. the saiicylates and other NSAEDS ara thought ta be? efiéciive in

iniiammatcry jam: iiissase, and their affectivenass is thought to be pgr‘iiy mwjiaied shwugh firestagiandin
irin‘abiiim Prnstagiarsdins have been Shawn to have a pr‘ctactive éiiwt an the gastmintesiinai mucesa and.
triarsicra: drugs which inhibit iheir activity are: Eikeiy to amuse gassimmmamai intaierance. Drugs with a
patent inhibiimy autism an. pmsiagiemin synthaiase are marketed as having a patent antivinfiammaiow

acticm but :EWE‘; been shown EC? cause mares iaecai bland i055 than mess with weak amiapmsiagiandin

activity. Asairm, fur sxamplie, causas as much as an 8m i0~i§3i<§ increase in mafia! :32ch £033 and

imomemacm a many 3. .. .‘ l-GSS. compared with mutmts. Hawaiian whsn mrai pmsiagiandin E2 {PEER} at

@335 ai 1mg three or Ems: times daiiy is: given wiih indomaihacin er aspirin aha Wood 3855 as reduced 1::
cam-Di {semis wiihou‘i imaging the aiieciivaness 3% the drugs,

.«r

HV

 

 

Page 205 of 366

"



Page 206 of 366

(I!

m(b

(.1 Ch

4;;-

AS

32m am

Pmtectinn of ti‘w stamiach tram tne drug has in acme circumstances been shown :0 ha ssfteativeiy

achieved by the was of Emerita mating. an sic-:mnnstraten by anterit: water: asp-win fifeflfiffiiinfifi. Hawexrer‘.
the use of carwnniionai snteric mating means That the ting is i'eisaaeed in {in} neutral or siigmiy alkafine

snuircnmnnt inf tits smnit 0r flange intestine. which consaquentty {Experiences 3. cantiiderabiy nesgntensd beat
cententraticn irnm nirect contact by the drug. ininsttnat uicnraiinn can ncsm wtn chrnnic administration at
MSNDs. ‘

There is tharefnw a mesa tar an imprmed and safer farm of administratinn 0f MENUS ta give pmtentinn

bath in the stomach and in the intestine. tn 3d3§tiGTi. ét w'nuid be afivantagssus it) be ante tn pmvide a

manna of anhancéng inn attsnrzptinn at the Nfit‘iib‘s. which tsnci in be peony watar seintwia. as wait 35

previding an immense! «:oncantratian rs-f the drug at the: catiuiar terns at the site at its action. it is known that

drugs: with a tare weatssr snttshitity have. n 553w and variania Sissniutinn pattern which can lead to rationed and
erratic. hinavaitabiiiy. in Ehm‘t. what has bean needed tar same time is a newer}; sysiam far NSATDS whim

protects the gastmintestinnt tract frnrn the drug. and which provides a: means a? rt‘iiaviatirrg the tiittiufitins
assmiated with new new watar ssiubiiity.

Th3 present invention is basad on the disccvary titat tine use at miceiias enabies a particuiany
gramme-Tats term (at administration at NSAIDS tn be achisued.

Accnrding ta) 5 first aspect: at the; prnsent invention. theta am prmfiiden micefias cantaining a non»

sternidat Entivinitarnmntnw drug. »

Altnnugn NSAtDs themseives tend not tn form missiles. ampninatntc compounds. known mere famtiiarty
as surfactants. can term miceiies. Surfactants have two tii‘stinct r-sgions in their chemical structure. termad
hydmphific {watereiiking} and hydrsphobii: {wanes-hating) regicms. Micafies are aggregates in Wmci‘. the

surfnctant mnienutes art: generaiiy arranged in a. whereinai structure with the nydrnghettic reginn at the
cure sin-aided: in a ESQUIBGUIS tsrfiution. Tram the; waznr by a manna at mater hydropnitic rngmns. Acnern‘ing in

a sewnd aspect at the inventinn.“tiaerefere. there is women a pnamaceuticat cempnsition comprining a

n-enustereetfiai emitinflammatnry drug and a surtactent. the: mmnositinn being capabie at Forming mimtins
containing the nonrstemidai anti-iniiammatery drug when anrninistered nraity. ‘it will generiaiiy be: the case

that the drug wit! be diseaivnd in the. surtaciant. in Sta" simniest farm. that pharmaci—mticai comrmsitinn can be
a sotunon of the drug in a surfactant, although nthar cnmgnnnnis may be present in the. system if degir‘ed gr
necassary.

in a third aspaet. the inventinn pmvides a process Eat the preparaiinn of an antikinftammatnry
campesiiinn capabie 93‘ forming nan—stamina! antivinfiammatnry drug-containing mics-ties an era: administra-

ticn in 3. human: or nen~humnn animat. the ni‘ncass wmprésing admixing a nan-stamina} antirinfiammatory

drug with a surfactant. Th5 pracess may invoive dissn‘iwng the drug in the surfactant.
Accnrijing in a {ow-“Til aspisiit. the iriinzntinn pmvicies the nest: a)? a rmnfiiarnwiat azatéénfiammatnry (11mg

and a Surfactant in the nrenaratian of ‘ cnmpcsttion tar administering the drug tn miceiiar term. insntar as
[Inn Tat? aiisws. the iriggentian 33er relates tn 3 method int the imminent. or nmphyiaxis of inflammaim}:
anhmpatny, the mettwd comprising the ann-iintstration at micattas nontaining a nan—sterornai antt~initam-

mater}: drug. ‘
Miceiies: are tn E38 cantmstad in terms at their szrticturis with wasicins and with Signsnmes. Vesicles are

aggregates a? amphipa’rnic mntgcuies arranged in a bilayer. Typically. a vesicte will have a hydrepniiin
intern“)! and a hydrapnitic axinrinr: twdmghiiic regions; at an tittszrmzi iayar at the metnmties wiii be; directed

inwardiy‘. and hydra-wait: vegans m an mater tayer or the metacme wttt be dtnactad win-army. Hydrnpnobic
regions at tits twn tayers w‘ril be dire-utter: inwards one ran-ether within the motacuiar wafi of the vesinte.

Linssnrnies are: mining mars than marifiinrnaiiar vesicles. as: is ran-eaten by {he fact that {ignsnmes

disintegrate tr) \ansictes tip-an uttrasorsication.
Surfactants can be varintssiy classified. am: n‘tnn by ratsrenna to me mama 0f the hydmphitic regic-n.

which can be anionic. catinnic. zwittsi‘innir; er rmn~€nnic. in the nressnt inventinn. nnnionie ‘suriactanis are

preferred. A garticrnariy prntarred subcategnry 0i nnninnic sunsiczams am pniyoxyetnvtatsd surfactants.
inatuning inniynwetmtated giycoi mannethers. peiyogzyethyiatsd titty arias. pniyrmyetnytated snrbitan {any
Esters. and pnivnxymmatsd (raster nits. Hewevar. other nonionic sunnctants are aisn particulariy agrarian

mate. minding sorbitan fatty and esters. paicnamers, pntyemytens Qtycni fatty ROTC; ems-r3 and pniyethnw
yiated giycewi intiy acid esters. ‘

Whatnvsr the nracise chemical structure at the surf ctant er surfactants used. ii is generaliy preferreé
tn Lissa ems: 0r mare at those that have bean ahead? ciearnd tar human ingestinn. Therainrn. surfactants with

a tow tnxicity are preferred. Fer exampin. surfactants having an L350 extending w grkg and pretsra‘rfiy t5

grkg. are gs‘neraity surname. The absence- nt‘ other We enacts is at semi-5e. atsn appmpriate. Aitnnugn
surtantants which have aireédy been amt-mead far human ingnstian are naturaiiy prefarrntii the use at when

in

Page 206 of 366

,3!



Page 207 of 366

0 2M 8‘50

$1.555“£5355313 510511515351 521555. 51:05 55935115 because 555533: mm 111. 55511531came :41 be 3,,”-5355315536 5555215555351 mqerssim,
5T1e 55655353555551 (15‘ mania-155: 55155352535553 is not 51535125351615? to 53521 a causa :35 dESficuaay. F53: exampie. 55159

501553515555131 :mfactants ase 5111055551 553 be 55535535316,

. s

Pciwxyemmm AikgmhgnoisPDEgmucty-‘iphsmm n = 5 5’8
“15555051 Xi memes 531051515 85 5525?:5) 5536:9525 CA 5355515 5C1155F U855} 5555555355531:EA $51.53535531555555. 5.5K}.

‘ P0555555 nanvfphenmi 51 3 55155353

55155151 155 sefies 55551535115'3: Haas} 595351515 CO :11553:5 {GAE USA} Ania-111' CO 5535585 55353153. UK}
55-

Nana1555155 mlwxvemvéens 3555355 955315055 are as ya5 approved 5-3: 515551an “7538355055

55 Pewsxyefiwi‘amd (3515205 MemetmrsFDEfm53555355955185 n i 35.23
 

Wins: 5. Series {Cm-flab

5355} 36 gar'ies {Atlas K35 851(15253555525. UK}

5353555515533531565é=551er 51. S 2.50.20
8'55 50 seriasmfiaslwfiz

.15: P053551} $58.3??? ether 51 = 2.51120
5'55 O 3556‘ 5’00 series {5555855535}
5505555} 0553555855585 51 = 2130

5‘13po N series 56595355
5555‘; {55:25 8585565 553.5555 585}

55 53055555 5:85:51 steam ether n "“5 31213
55515519- 03 55355535 553535535

 

Name. :35 55353556: have been 35215355111535.5525 55155155155! 555155.355.Qtsgh 5353505556ch53505 155530. {555,5 58 V0535) 5382535

 

351 has been 31556513511153: used 551 topicai 5155;355:2355-0513.

Paigisxvfiflwiaiea‘5.531515:35:5 151355: 53:53:13 E55115;

35 P088} 9515035355 5-mne5am'aie 51 = 5.558 C5‘hYCEFOK L 5135385 50505253}
5515356 prodJets. 51am :185: baan Geared 5mrintemai 551951355855.

Pciycxvetnwated 125535;:mmesmmneiama5e 51 = 44535.5
«13 {3551555555. 31.155853 {(350553}

P05in) moncaieate n : 51-500
{3th 535 0 series {81mm}

P0535515 manostaarate n n 55555355

30515153 $85565 {53553533.}

45 Myrg' 5355513 51355533555355

POE5555 mancs'taarate and P05251585 manasteama appear 56 be approved 5'05 5555355535 5519953351 :51 the UK

am: EEG. and 55531 535595 is 3.5351 Ema-med by 5513 FDA in the 5.53.5515? 6551165 P15353551} mmostea‘rates 5535183:
sax/555515 cemenders for 24553501135. with the POEM 51103055553585 and 55105135355595533 atso hem»; 55553535 candidates

a

3055355351 E32,: £55535 Este5s$wb:5&51 murmiaurata
C111] 5 5C50d3}

Span 20 {#155535 55355
80551552151 5110535395551155558

C5555 2 553:9:135

Spars 40 13.555255. 55355

 

£15 an
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Serbian monastearaze

C‘n’fi 3 {Crzxi‘a}

Saar: 8i) {Mas ECi}
Sarbitan tristearate

(3:111 35 {Gracia}

Swan 65 {AsiasfiC-ii}
Seaman rmnmieata

m: 4 {Credai

Span 8‘0 {Atiasfifiik
m Sm'taitan segquiafleate

Gm: 13 {Smda-i
Smbitan trigieaie

Grill 45 (1306‘?)

Spain 85 {Aiiias,.!Ci)
Somirtan monafisostearaie

Crii! 8 {Gracia}

in

u. (n

Thea surfactants in this gmug have gasd approvaE rating in the We EEG and US‘ bu: mt summate
ac agprcvai.

Pmyaxye'thviatad Smbitan {”3111 51-1153 ESigrsPDEIQU} sorbitan mom‘iaurate
Critiat 1 {Sroda}

as Tweaen 28 {Miami}

P634} sorbitan mmmaurate

Cs‘ifiéi H {Dada}
Twexsn 2T {Attas {CE}

POEQG} sarbiian mompasmitaie
an Criiiei 2‘ {Cmcla}

Tureen 40 {#3333469

PDEQB) sarimtan mannsmarafia
Criliet 3 {Gracia}

Tween 80 {swam}
:35 P084} sorbx’tan mumstearate

Criiiat 3? {Croda}

Tween 81 {mummy

PDEQG) wrbitan {fiste‘arate

Grille: '35 {Grads}
4i) Twean 85 {mafia}

POE-1&0} gm‘bitan momma-ate

Crffiat =2 (Cream
Twesn 80 {Aiias.:§l3!)
POW)?» semitan mmmieam

w Criilei 41 {Gracia}
Tween 81 {AtEaJCi}

9013520} smrbitan trioieate

{What 45 {film-‘32:}
Tween as gamma)

:59 POE-{2'11} sartitw mumismteamts
Criil-si 6 {mafia}

 

These Surfactants have a simfia: ,agprmai prams; in the Serbian Fax»; Acid Esters‘ aheve‘
55

{53
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T;
Poiyuxyathyi ‘9 Ln: :Qfignmastorcii n 2 16430 
Etocas 585533 Erma;

{Dram-23mm EL {BASFE

905m) hwregenazed castm‘eit n : 1040C:
Cranium: senes (Gracia!

Cremepmr 8H4?) £89185}

Cramp-her EL and Cremaphor HMO arc-3. wen” estabiishecs‘ as mam; :inge‘stable gaxrfactmts. és

envisaged mat there mum be no pmbiems in ragéasaréng tin Etocas cr Cmmmt series prmidec HP Castes:
05% was used in manufacture 1‘)? she surfactant.

PoioxamersPGEQH}-PQP{ME

Synpemfia: PE seriesiiim Petrcchem El Plastics Div} Pfiuranic series {Wyandcme Gwem. Serra. GSA)

 

Ssme of these. have been used in mam! éngesied Qhartnacemicais“ They are: :3? km iaxicitye

F‘ulvathyiene GEE-cm m 531g EstersPEGbiUD‘; distearata
Cathay; #133 {Crsda}
535251400} mmeiaurate

Cétmt #ML {Gracia}
9mm: mmmiaafie n = ESQEOGAOG

mm: MG Eases {Cm-day

FEGMQG) diofisafia
Giihrai £100 {Gracia}

92-1301} rmnosmaraia 2.1 r: 438,638 N301]

Cimms 54$ senas {Cmda}

There are as; (meaning data readtiy zwas‘fabie far theses suriactants.
Cane fact-3r affsmmg this chaise Of surfactant Dr surfactams :0 he used fis the hydmphific-Eimphiiic

baianca {HLE‘L whiflh gwes a numaricai indication a? the retativa affinity a? the surfactant for mamas and
mm mamas systems. Surfsstams Raving an HLB :3? about. m 31‘ Msma, {articulariy about 12 £3?” abs-v9, are

preferred. Hewewr, there mav 2353 casas where a mixture 81‘ two or mare surfactants prsvides em ”trimmed

degyers 0i saiumiisanofi aver asther Surfactant-used aims
in additicm in the HUB. the naiura DE {he Hydrflphob-ic chain may be taken "maze account. Far exampis.

mareasing {has degree of msaEL-ration may impmva fiche magma: far amubfiizafian. as. may unmeasmg the:

Chain Sength and at having branchss. Further a reduction in the moiscuaar weight may we impmved
sniubii‘azafiun an a weaght fior Might basis. swan at the expenw at a flight refluctiofl in ihe HLE. It has naen
msmversd than it is ihe wrmisran 0f the smubiiizmg interior a? the migeiies which is important and this may
be reigned to time Farmatken of a minim 0f fins: drug in the surfactant gréor m the additiar: a? ihe aqueaus
phase.

The arsysicai name of the sufiaatamg wail 333:: '59 a facts! to be iakan into cansiderafian when massing

sur§actants Ear a particular formu§afima. The :huica 9f surs‘attant was. éimflflg css‘ms things, depend cm tins
we of Ear-rnulafim. Fur emmpta a iormuéamn in the farm of a smuiisn may be in the form Cn‘ a Eiquid.

altmugh 3 50M surfactant may be used in farmumting a aaiuticm. 85ft geliaiin capsuies may be: farmuiated
using a surfactant in the farm {if a Eiquicl, a vise-mm liquid 13F maimd waxy amid. Hard gs'taiiz‘: caasuies may

he farmulated using a ifiqus’d, a paste {meiied} or a sand {mg-15:66} surfactant “were feilows tie-igw a Eist as
potameal namnm surfactants, tagemer with a Gescripfion at their physical natum and an inciécafim (33' their
HLB and LEE;
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Variants monasterosda} antivinflatnrnaatery drugs in cemmm use :nday terms it: ham. as a mmmm
preparty. the {110131111 111‘ being 900151; soiubie 111 water. The 1301311 sombafity dues nothing In ameiiarzta fine

pmblwng 13f thew afiwnisa'alimi £11 cemenfimat delivary sysiems, and the present invantuon amides a

means 01’ Oversoméng at feast sama of the difficuitias assgcsamci with mm wake: saéubifity. apart from
afiythmg @513: periécfles of 11152111131116 drug may tens 11:: fie in a'mds 1:3? 11112 intesfinai mucosa. thereby giving
113:; ti) {(11:31 irratancy.

There fiaiimws a brief discussm 1211‘ sash of the NSAEGs which are. m acmrdanca with the present
inventicn. particutafiy appropriate. Em 11121119, defimrsd in the farm 01' 1111131135,.

Di‘deianac is said as this T1313 acaci 11116351 51% trade mask VGLTAROL by Gaigy Pharmaceuticals. it is
13001131 3131111319 in water 13111 miubie 111 51:11:13 argam‘c. ssh-121113: Gagtroimesfinaé disturbanaes have men
reported in abom 3"”: m" 58 cases. in gamma; if is fairly we“ atywrbad. but mam; than 39111 of ihe drug has
men 59.111111 1'0 be DQUBU '11; 9151311151 proteins. The drug; has been rammmeuded far use in the traatmeni 9f

rheumamid arthrifis and miter maumaflc dimmers. 3t a ($956 (If Tram T5 It} 1'56 mo {Jar 97331.. depending. upon
the farm of admmisiraiésn am: its frequency. Dicimenac has bear: suppéisd as 1221115111; seated Iabéeis, siow
{amass tamets. 31.151365111211185 and In 21111901435151.

Fiufanamic acid 15 501: 11116131 1:113 1151613 mark MERALEN by Merraii E11111; pharmaeauticals. its solubiiity

is 5838 11130 i mart m 10,038 parts :11 waifir, aéihaugh it is maacsnabw gamma in various mganic 9011-1311111. i£$

mast frequent adverse afiecm are gassrnnir‘sifisiinai dimurbances. The: drug Is weft absorbed and is exten—
5531:3131 balmd 21) plasma gar-135131113 ii is prefi-‘Sribiifii Ear rheunmiic disordsm at d-E‘JSES of from 400111 608 mg
per day.

Fimbipmfsn is 502d under the trade mark FROEE'N by the Scots Compafiy pic. TI i3 sainble 511 101‘? its
1.13139 para? :1? watar MW. 13111 is raadifix; 31111113111 111 mass organic snivenis. Gastmirziaatmai sides aifacis have
been reworked 111 from 23 {a 27% 9f cases. it is raadfiy absm‘befi. approximately 93% 0f the drug being
bound 1:1) 13531511121 1111116315. 1;. 15 presm‘uad $111 rheumatoid armfiijs and other rheumatic; disardsrs 211111 1311533

from 150 12a 201'} mg per day in a divider} 1303a. The maximum fiaaage is; statsd Ia be 30% mg pa: day.
PJTGfiTEEf T301315 (301111381131 mug is ibupmfen 51311.1 under the 1161113 mark BRUF—‘EN‘ 0ther trade marka in

311': UK Ear ibupmien are FENETU am} APSIFEN and in 111121 US are fiUF—EN‘ ADVTL, MOTnfiN and NUPRTN. :1
=13 poorly 3011111113 in water: 1955 than 1 part 1).? drug will 1113593113 in 13,390 {311113 51‘ 11512312 Hmwever. it is fairi'y

saiubie in. séms‘iia arganit saivems. The most fr’equant advarsa effiscis 1151;313:1311 2119, again. gastraimefiinai.

The dtug is wsEE absartied and 51118115111er bound 5.11 111831111: groteins 11: 3132 it is prascrébed for 11113111112111:
arthritis and fiber masmséaakeletai dis-mdess. as 119:5 as acute gout. The {1121521913 (.1? the drug :13 {mm SOC: £13
1201;? mg s‘afly in divided doses. 111% 2.481? mg par day being {ha maximum. -

tnfiamaiham is 511111 1191181 1218 51:11:12 mark WOMEN: by Thomas Mars-011 Phasmaceuficais. It 523 aise said

under 11:13 tracks mark. TNBRE'LQN in 1113 UK and ENBOCIN in 21111 US. One part «:1? drug is. an 131 soiubie 111 1111318
than 113.0111) parts 13% WEEBT. €31.11 is 1115119 gamble in simple crganis: sqivents. The mast frequently reporiec}

advarss efiscts are gasis‘mmastina! 1311113131115. baa-dams and 1111233111333. The drug 15: rear-swig swarmed. with

11113113 than 30% being bemd to magma motair’ss. {1 Es prescrébed 1'13; rheaumaaaid arthritis. ankyies‘mg
spcndylitéa asiwanhritis and ether rheumaiic disorderg. as we“ as 36:11:13. 1311151. The remmmendafi damage
is 13919 '1 51“; to 200 mg :iaiiy in divided doses.

Kempmfan is 51:31:! 111111121: 1% 113113 1113111: DRUBES by May 3: Sake: Limited. 11111.1 aim mart-(sat macaw

rah-339$ pati‘ets is? tha mug mag? thé trade mark DRUVAIL. it is 21130 said 111 the UK. under $3113 trams mark
RIRHEUMAT. 11$ saiubséézy is Tess sham 1 1.1211! in 18.030 13111131 1.1T 111111131: but ii: is freesy 3011313113 in 113110115

simpéa 1119131151: 5113111121113. The most frequem side 131113138: are gessimhfiasfinaai. The drug its readih; gramme-1::
and is axiansiveiy mum} {:1 piasn13..pmtais1s. it is pmscfihgd Em: 11135111320311 arthn‘tis and asmesrthritis at

13135132: cf Emm 50 in “180 mg Twice 113111;. '

Naprcxen is said ands-r me trafie 111-11111 NAPROSTN by Syntax Pfiarmamuficats Limited. Napmxen

gamma: is $011]? as SYNFLEX. The 301110135151 of the: free. am is s’ess than 1! part 111 113.8130 parts waierl but The

drug is mere seiubie £11 sTmpTe mganic 5011131115. The most Erma-em adverse afiecm Hammad are gastmmn
Eesfirsafi. The drug is 1116113331,: absarbeci wiizh 11111112 Than TEQTE. bah-1g beams” :11 1:335:11?» praiems. 1533113112111 is
pl‘esaribed fer rheumatoid arthritis and other rheumatic or m‘usmuioskeiet‘at disamera dysmenm‘rhoee and
13121311: gm: its rescnmm-ended 111333913 is {mm 501‘) to 3.013% mg 13.211111 ‘11; divided doses. with {ram 256 In 3‘35

mg mica (311121; being prefers‘ad,

Phenyibmazona has been said in the U51: under the trade: mark BUTAZQUDEN by Geigy Phar-
macantecafisz It is Sim avaflame 111 $1113 Unitacs‘ 315583, its soiumiiiy is 1955 than I 132111: 111 113.3111} parts; 131-1111111111.

but 1': is more in mmmnn organic. 5011191115. its must: adverse efieaw are muses. 11111111131113 and spigastric
1:513:11355. {E is; 1&2111'11}; 11113131111111. with 93°11 :11? The: simg being; baund Ia: 11112151111: massing. {I is generatiy 01111;

prascrébed 1'13: the tréatmam 9f rheumatic fiisorders where 1.131131” drugs have fafleci. The 3a1i1iai recammanded

i2
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damage ranges frnm 41301 to 60!} mg per day. but his §§mu§d dacraasa to a mainfienance 603.3136 QE frcm 2GB

[:1 390 mg gm:- clay in: ins-Li: cases. the flosagsss shouid ca diymisd Waugh 31;: day. The maximum claim:
dflsage 15 38-3 w; 1

Péremcam 11: rnarkateii :11 the UK under me irada mark FELDENE by Pz‘éaer Lismtad. it is kmwn m be

pQflriy soiubie 'm watar but 5011133113 sn some erganic sou-ems There is a high immense 0% severe

gastrmntestmai side efs‘ects. The drug is wea's' absarbad wtih 99% being haunt? {<2 piasma pretes‘r-s. it is
presumed Fm rheumamis‘ mama and. either ragazmafic (1153mm. as weii as mum gem at dosages 61‘ {‘mm
38 it) 30 mg per 121123;. with 21'} mg per (33111 basing preferred,

Suisnfiac is said? in ihé UK under {he trade mark CLENQRiL by Msrsk. Sharp 81 Dame Lismtad. is
saiubiiiw is .51355 than 1 part in. 13.111313 parts water. aithough it '13 Séighily ssiusbie "m gimme organic 5111181115.
This mast fragment side sffems marmad 13f 211:3 gassromtsstmaf. Madam aria dizzinass. It is mmmpiesaiy
absurmd {mm the gastramtestsnai vast. it §3 prescribm for mwmatic and athsa-r muscuieskeéami disorders

31 {images at fram 4130 in 591’} m1; gar day.
Specific paediatric pregaratmns 11113111113:

ibugmfen 288 mi ’ WE} r2195 mt syrup:
muomemamn 21313 m! x 25 1111315 mi 51253131131511 (UK. but ner recammencied in US for Chiidfer‘t Ufider at

years}; 22111:?

Nagmxen 500 mi "1 25 mgsmi suspension.
Ketcpmferi amears to be 3. {3038113313 further candidatfl fer paafizat'w use.
Varmus. sufiastaflm and NSNC‘S sui‘eahie m use in the pram mention have new bean described. 1

Ham-ever. the list is not ta be iakzen as exhaustive. En addmcn. it sheuia not he assumed then My these {we
ingredients 11am 5:» be present as in same cases, ngudéng cagsukss. anti-oxidants wri! be {8113111113125 to

ensure 1216812115513 stabiiity. ‘1 513% 11111913111113, saiuiime. far exampézs. €13.“ pa§1d§3tr§c or geriatsic use. addiéionaé
exiépients may ESQ prafient sum as meservatwss, sweetaners and 15111111111111; mafia

in certam cases it may ms. @111;er :0 f-mmuiata an NSAiD capsuse which has sustamed res’easa

prapertias. in such $135133 1t :5 apprswiaéfi: to induce ‘sn ma I‘Drmmatéem itsgresjaanls winch siaw down the

reéeasa csf {ha surfactam'NSMi} cmnténatian fmm me {mat capsuie mix. Such mgrafleents wiif generafly {:13

0f a waxy nature. but thus wiii not 3x13111323 me smpmiumty 3'? mm crane: 313133111511121‘33 such 33 geiiets with
contresmd raisgase matings.

The reiafiva propertéens of drug and Syriactani used Wm. in ihe main. amend upon {a} the drug. (hi: the
Surfactant and {c1 the intended formmatien. be it hard 13111211111 capsuias, Hamid sséuti‘sn or whaisv-er. When

preparing a micefleéerming chug-Surfactant mét1' for use :11 capsmEs. '1: may “as fauna! ag-prepriaia in use 313

drug and surfaaztants in: a wsnght ram {drugsurfacéam} of fmm 115.? to 1:56. for sxamme. {ram 1.6 to 1:26 51*

1:25. When granarmg selmims far. s‘cr exampia, sasdiatric (1r 13911311113 use. ma drug: sas‘rr’aciant ratic- may
range from 1:811:31 1:33. with 1mm 1:18 fig 1:215 1313an greferrad.

The Mowing examfias xiiustrate {he imentiwn.

EXAMPLE 1

§n~domezhacm Gapsutss 1 Size 2
 

013111311193 m‘ 25 mg; active ingred'sent par capsm were preparer! using the maewmg pi‘flpfirtéflns:

mg 2533:" cagsule

Indomethacin 2S

POEiEU} sarbitan mangoleate {CRILLET 4} 310

Total 335

The surfagtam is 1113111136 in 5&6fl°£ and the active isxgmdiem is than deed with stirring, the. 1511111:

hem»; sufficiamtfiy #:9311333 in ansura {has me 3313:5161 mgredient (11311311133 campfieiaw in the sus‘iaciant.
When ma mature 1s hsmaganeaus and it becomes a dear 31111111311. it is shred fit): at 33153: a further 35

minutes brawn! fining 1111131133,;15135133. the temgaraturagssmg maintamefi at 50160“).

13
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The fifiirsg cf capsukss requmes aquipment the same a: semiiar :9 that used E‘s: iiliifig maps m’
flapsuget. The mpsute used in this exampte is the Lécaps hard geéatin capsuia same :2 The cagsuia is fééied
i0 appmximatmy 80% {3% :ts mammal! capacity is snswa that shes; is no spitzage. and the cap is: seaése‘d mm

the may L’Fy me Heaps seafing mocess, This amur‘es me Eeakage of Eiquirfi. cantenta er of Mid cements;
which may mait sf wise-d {a a. muderateiy nigh {emperature during trammfi; as Wei! as: provzding sameriiy

against tam paring.

EXAMPLES‘ 32 T0 H
 

The precad‘ure :23 Exampia 1, wafi rammed excegt that 313 mgmpsuha 0i the surfactant imitated
beimv was used.

in 31% cases ih'edmgrsasfactam weight ram was 11’3224.

Examgle No Surfactant;

E POEiEG} sorbitan manuisostearate

{GRILLET 5)

PGB{%G} monasteaxate [CRGDET 324}

PDE£24) monastearate {CRQBET SéG}

PGEiéB} monouleate {CRQBET 04$}

303(20) cetastearyl ether {VOLPQ CSEQ}

POINTS} cetostearyl ether (VOLE’Q €515}

POE§20} oleyl ether {VGLEG NED)

POE{15} aleyl ether (VGLPG u15}

0 903:40} hydrogenated caster ail

{CREMOPHOR REE-”40}

11 POEfBfil caster ail {ETGCAS 35)

mkw

Amm‘dm

EXAMPLElg

Endomethacin Capsufies - Size i 

Fetiwing the mnsedus‘e of Examme. L but using Size 1 capsuies. capsuies cf 25 mg active ingvec‘éent
per capsuie wem prepared using {he fmééewmg promr‘tians:

Infiomathacin ' ‘ 25

PGEi28} sorbitan manoeleata {CRILLET 4} @35

Total 450

14e
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{E1
XAMPLESigTfl‘i

,\.

The macedure 53f Exampée :2 was ragseated except that 425 mgcafisula a? the sufiactam indicated

beiaw was was}. in an cases ma drugsurfactam weight ram was 1:37?

Examgle fig Surfactant

13 FOEfEQ) surbitan monoisostearate

tCRILLE'r a) '

14 PGEtéfl) monustearate {CRQDET 8&6}

15 Poatzq) manostearate {CRODET 324}

16 FOEWQ) menaoleate {CfiDDET 040}

17 9:33:20} cetestearyl ether (mug: (23:30}

13 POEMS} cetofitearyl ether WOLFO C315)

19 POEKEO) oleyl ether {VOLPO N20)

20 POEtTS) oleyl ether {VGLPO'Nifi}

31 POEiéfi} hyflragenated caster ail

{CROQURE’I' 40 or CREMDPHQR IRE-ism}

22 PaEtBE) castor oil {ETCCAS 35}

23 POEfTS} glyceryl monnlaurate {GLECERQX

L15)

EXAMPLEgg

WWmmM

{Japaules of 3-5 mg amive ingredient (is? {:apszuie are prep-sireé. Eaééowmg generaiiy the procsdure 0f
Examséa ‘: but using Sm: 1 capsuies. using the felicwing proparténns;

:11 ex: ea sule

Diclafanac acid 25

POEiIS} cetestearyl ether (VOLPO C315} 435

Total 458

15
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KAMPLES 2 :3 27

The prance-jute cf Exampie 24 was repaatad except that 425 mgcamuée 0? 31s eunaciant shawn behave
was usfid;

 

5

Example Na Surfamtamt‘

m

25 PQE{20) clay]. ether {VQLPD N29}

25‘ P053 { I S] aleyl ether (VQLP‘O N15}

2? PQE ( 2:1) monastearate {CRUDET 82:3}
:5

EXAMPLE gag

Uimor‘emac flags; Cagmes ; gig gea

Camsuies of 25 mg active ingredient mar capsuis ara grepared. =‘oiimwing ganera‘iéy the p-maedurs of
Exampie 24 but using Size 0 capsuias. using {he feiiewiflg pmpmfionsz

:5

39

:35

mg per cagsule

i“ Diclnfenac acid 25‘t;

FBEiZé} monastifarate (CRUDE? $34) 885

Total ‘ 51 (I!

51:-

16
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EKAMPLESQQTQSn

:ha gracedme s3? Exampie 28 was repeaters excep: that 585 mg'camsuie m the surfactant sham: beénw
was use:

Examgle No Surfiactant

m » 29 POE£40} monastearate {CRODET $40}

30 PGE£20} sarbitan monmclaate

{GRILLET 4}

m 31 PQEEEO} sorhitan manoisastearate

{CRILLET 6}

32 POEiéO) hydxogenated castar oil

{CRODURET 49 or CREMOPHOR 3340}

m 33 P03£353 castmr ail {ETQCAS 35 or
CREMGPHOR EL}

34 9OE£15§ glyceryl manolaurate

% {ELYCEROX L15}

3S POEEEG} catastearyl ether {VOLPO CS2D}

3” E!{_I<_A:___r«39..L;..E_.§§

Piroxicam cagsules ., Size 1

Fuiéawing ma genera: pmmdure of Example 1. except that $5: capsuias were mad. the Emicméfig
magsuiefi were made up.

1,) (f-

w

mg Ear gagsule

fl Piraxicam 19

POEKEO} serbitan manooleate (CRELLET 4} 440

E m Total K 2;;

g

N
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Egmgfis 3‘: TC} 44

 

0274 am

Tue prmedure ai‘ Exammzs ‘36 was fepazztad. except that «m rr‘sgrcapsum a? me surfactant Shawn ‘02?le
LWES 188d.

5

Examnle No Surfactant

15 .
37 FOEEEO) serbitan monolsostearate

{GRILLET S}

PGEiQG} cetostearyl ether {VQLPG C320}

5 POEHS} cetsstearyl ether (VULPO C375)

4E 908(28} oleyl ether {VGLPO N20}

4? POEHS} clay}. ether WQLFQ N15}

3'? 42‘ PG‘EHG} hyairoganated casts: ail
{CREMOFHOR R340}

4.3 PDEQS) castor oil {ETGCAS 35}

44 «~«13QEHM glyceryl momm‘laurata {GLECEROK

25 L15)

EXAMPLEfi3:2

Kemgmi‘gfl Gamsuieg ; Size 1

Capsm‘as of 30' mg: aciém ingradiem gar ca‘psuia are wanted in Sim ‘3 geiatin capsuies ‘E‘sbllmwmg the

general methfld‘ of Examgasie 11 and using tha fetiswing pmpcrfions: '

4a-

” mt: E81: _§assu1§

45 Katap‘rofen , 5 O

IJGMZO} sorbitan mosmoleate: {CRILLET 4} 439

u ”fatal . 450m:

5::
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E31

4;:

iii?

33 2W 8W)

wmmgs 2% :3 ii

We c‘racadure of Exampfie 45 was repeated. extent aha: 43C) mgcagame a? {he susfacémt Shawn baiaw
was UBECE.

Examgle Ni: Surfactang

46 1:03:29} sarbitan manoisoatearata

{GRILLET 6}

4'? POEMU} monastearata (CRQDET S48}

48‘ POEiQé} manastearate (‘CEODET 824}

49 P‘QEMS} hydrogenated caster oil

{CRGDURET 40)

50 903(35} caster: mi}. {REGGAE 35 Or

CREMB‘PEOR EL}

51 PQEQQ} monolaurate {CRGDET LEM

EXAMPLE g;

Ketogsrafan Camsuies ; Size 5;”:

The macaw-e a? Exampie 45 was repeated. except that Size :9; capsutes wars usad and me ingredients
We??? :33 fDIk‘jws;

mg gar capsule

Ketmprofen SQ

130M203 catastearyl a‘ther (VGLPQ C529} 2853

Total 335

18
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(3‘33EXAMPLES”53 S

The pmcerium 3:? Emmpie 35‘ was repeated Exceg: that 285 mgcapeuie of me surfactant shown beiaw
was used:

Examgle rm Surfactant

:3 53 NEWS} cetostearyl refiner {V0130 0315)

54' PDEiED} clay}. aflxer Wm N20}

55 903115} oleyl ether {VULPO N15}

:3 56 EOEMO) glymryl mnclaurate {(31.me L40}IL

57 PUE£E0§ hgflrogenated waster oil {CRDDURET 40}

58 PGEI3E} master ail {EEUCAS 35}

a»: I: shame be mated that if Size 2 cageuies rcrmuiate satisfactoriiy men it felslows that Size 1 will :90.

EXflM‘PLE 53 ‘Q—a‘ m

4
es Newman Caegules a Size *1

CapSui‘es 0? 25 mt: acme Engradiant per capeuie ara preps:ed in Size figea»!tinsees.13! raiiawing tire

gamma! mezhcm a3! Em r33533 1 and usmg the fofimwireg pmpmflmsr

 

(30

mar mar camgule

35 Napraxen 25

POEMS} cetoetearyl ether {VOLPQ C515} 425

Total 450
w

EXAMPLES3E3; 333;

The procedure ofaxcmmsaie 53w repeated exceptthei 452 wgcerzsme G? the surfacta.wtsmwn beinw
was USE-j.

6i} PQEQQ) cetestearyi ether {VOLPD C128)

6 POE: 15} 0:8}! ether {VDLfiUNiS}
82 PGEQO} (2533:! 33379: {VGLPO 5‘38”)

.55

U:('2

EXAMPLE fig
 

29

Page 222 of 366

 



Page 223 of 366

D 274 87‘0

Fisfiénamc Add Cagsuies ~ Sim L1

Camsuies 0f 56 mg Ezctwfi ingrediant par CEDSuiB are pregared m Size Q gés‘atm capsuies fanawing the
genera? mamas? {sf Exampie E and using the. iciiawmg prep-Grams:

 

5

mg @523: cagsulg

Flufenamic Acid 55

EOE { 24 3‘ minnolaura he (CR “BET L241} 550

:5 Tatal 61 B

EMMPLES §f§ 133 E

99 . ‘ n , F -. ‘. ,.
Tne pmceaura cf Exampie 5:: was repeated. except that 36:: mg «323951st 0% Ema surfactant sfiown helm

W33 USBGI

34 Peggam manasiearaiea {CEODET 5243
as POE(4B§ mom-shame: {QRODET $40}

W St? PQE‘Q'EG} agrarian. manmisate {CRELLET at}
6'? P‘DE‘IEB} smbiztan mgaw:sesteer‘ateiflfiiLLET {3‘}

6-8 POEté} hydmgefiaied cassor (33$ {CQEMDPHOR RHi‘sfl}
E39 PGEUS} giymryi moredausafie {GL‘s’CEROX 1.15}

y ‘m POEU S} metastaary: eiher N‘DLFO {2815}
“ "m PDEiE‘B} catcstsaryi ether {VOLPO {2329}

7'2 POEMS} nieyéathsi {VDLF’G N15}

7’3 PGEtZG) Uieyémiier (VULPD N29}

“5 EXAWLE g

Fiufsnamic fined Cansmes ; $129 1

m Cagzsuies 0? 50 mg active ingrefiieszt per ‘izagsuia are prepared in Size 1 geiatin capsuies faiiawifig the
‘ ganerai method of Examgie 1 and using the faiiomng grape-rams;

A:

~‘ 333 ,E1' caggule

Fluiamc Acirfi 58

an. POEMS} hydrcgemtai caster :31}. (@8um R1440} 408

TQEEE. 450

SS

21
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EXAMPLES 7’5 TO 3"?www, 

T11 11111123111118: ~31 131431111316: 7’4 was rape(331111911 except 111314138 mgcapsma m‘ 11113 31111311213111 31161111 13161019:
was used:

(:1

7’5 P0815) sates:earyl 323181 {VOLPD £515
?8 P0551213} cetmtearyf ethar 111131.130 C828
7? P1313115} 11118311 81115:“ {V0130 11115}

»4«._,;

‘1 1?

EXAMPLE 3g

1131111105811 (33psufies Size [3
  

:5 135112311163 of {31} mg active ingredient per capsules are: pmgarefi in $125: 0 Qaiatm capsuies foitewing ithe
generai rnathad 131 £115ng ’1 and 113111;; the 11311131111111; 13101391110115:

5 mg oar cagsule

Ibuprmfen 58

P038124} monolaurate {CRODET L243 561}
:15

Tetal E1;

343

EXAMPLES 19 E3?
 

The procedure 131‘ Exampia 1.31133 1611332311313. 51mm that 5611 1111;112:5133-1118 (11' 11-11; surfaatant shown 125101:
was 1.1536:

“EQ 130512411111013519311513 {CRODET 524}
513. P135123356011331{in 11101100183113 1CR1LLE1‘ =1)

81 1’0E120,s011311513 monsisasteasate {5P1LLET 8}

82 130131-113)hydragenatw cam: 31'1CREMC1PHDR 1111-101

.2» 83 ‘E‘OE1151gaiyceryi man-01131113111 {GLYCEROX L15}
84 POEUS} 12310513111311 1315191 11FGLPG“$15)
85 .PQE12E1} semieary! ether {VOLPO 133211}

88 PQE115101E511 2:111:11 {1101.130 N15}

S? P135115} 0W851 5:111:31 {WSWG N213

EXAMPLE g

51?

521
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Ebunrofefi Cawuies ~ Size 1.

6335:5535 9f 50 mg aczizm ingredient “18? capsuia are prepared in Size? 1 gmafirs caQSUE-zas fanawmg the

gamma! meshed cf Examwe i am usmg the imiowmg promrtimns:

 

 

1|

W

" Ibuprofen 50

3.3053(24) monalaurata 4053

'5 Total 458

EXAMPLES g 33;; fig

”w The macadure cf Example 88 was rapeatafi‘ except mat 488 mgicapsme a? the sugfaman: shown mam:
was used:

89 {3-8826} gamma maneisastezssrate {GRILLET 8)

w 90 53055413} hydz‘ogenaiw caster oi; (CREMQPHOR Rims}
{.0 531 PQEtjES) cetostearyé ether WOLFE) 08‘15}

S2 PUEQ‘G) cemetsaryi erhtar WOLPG C520}

93 POEUS} oiayi ether {VOLPQME}

S“: POE-31:23} may? rather {VOLPO #320}

39

gramme gag

tnflomethacin $531.:ticm

35 A saiuiion of izxdnmethacim far paediatric or gmiamc uséfimay be made ancatdifig in ma feiiowing
prcgsmcns (3i grandpa: mgredéemfi. the miency besng 25 mg per 5 mL and the dismnmd quasfitii‘; 230 mi:

Quantity 3381" 298 ml:6

Indmmathacin “t .00 g

Surfactant (”903(28) sorbi tan monooleata) 28 . G g

‘3 Preservative (gmtafisium aorbate} G . 40 4;;

Sweetener {sodium saccharin} qs

‘ Citric acifl qs

SC Flavcmrinq gs

Water, purified to 1100 ml

smpmimataiy haif {he required water is piaced in a suit-aliases contain-er. {ageing-r with the amassium

55 sarhaie {qr other suit-awe prasmvaéive}. and the sadium saccharin (or ethar mien: mammary This; soiutéar.
155 stirred and heated cantmucmséy m 50—593 This terms we aquesus phase.

The surfactant {m this examm‘s 906 {23) sorbitan maneméaate rag GRELLET 4 0r TWEEN 80} is heaied
m EDJésT with minimums Earring in a separata Stumble container, Thea ind-amethacin is than addefi and

23
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.4 5:3

m L”

«£1 5')

U){E

 

D QM 8‘73

Stirring is cont'srsmad untif 15 minutes: after:- an the act'wa ingrediesi has disscived. the temperature being
maintained at 5395593. This commssaa the nonvaqueous phase‘

The argue-thus max: is than adflsrj m the nan-squeaus phase wish camimmus stirring The addézs'er:
sheds? be: Eairiy amid. A dear. sségméy yafiaw soiutian is :‘crmea‘ which :3 then stirred urfiif cam. na- further

Waking being agp‘iian‘i aiiter {ma start 0% ma addiimr: a? the aquesus Dnase is the mmaqueous phase; The
533152in is man adius'ted to give the canes: peasant? by additém a? purified water‘

pH acfiiustrnant is by addfiion at? citric aizici miéi a pH 0f {SS—3.5 is magma the sciatic.“ being;

cemfinueusiy stirred and the time: am being ariawad to campieteiy dissabe bafore a {3-H measmament is
made. Fiawuring is added accordiag in requirements” The anirriiun is than ready s‘m stz-mflmg

EXAMPLES 353 AND g

Incinmetmmin soil-Litmus; are gym-warm as En Examgle. 95, except. that 23;; cf the feiénwing sura‘aatants
ware used:

926 PGEQD) sorbis‘an monaissstearasa {GHSLLET 8)

‘9? POEQEA casts-r Qii {CREMGPHGR EL}

EXAMPLE gag
 

Hairfienac Saintim 

A~30Iuimn r35 diciofmac far gaediaific or geriatric use may be mafia, muswmg the gems-fa! grammars: of

Exampte 95. according kc: ma mummy; pramrtimns fif prisms-a} ingrediems. the petency Easing 25 mg par 5
mi, and ma tifspensed quantity 230 m1:

Biclafemc Asia 1.00 9'

mm} hfémgenatea 0&5;th ail {mmm mm 27.5 g

Preswmtive (pmtassiwn sorbate} I 0.310 g

Sweetener (Mimi: sami‘firin) gs

Cimic Acid gs

Flavotming gs

Watex, pmified . ta 260 ml

EXA MPLE $235
 

A diciofanac soiuiitm is prepared as in Exampie as axmpt that 215 g PGEiES} casm‘r an
(CREMDPHOR EL} is used. “

EXAMPLE 3g
 

Ksmsmfm‘i 335%an 

A s-mufiun a? ketapraien far medians or geriatnc use. may Us mafia foaming the QWSQS QI‘OGdeS cf
Exampie 35, accmding to the following prawn-ions m‘ pmcépsd ingrfidiems‘ aha poteficw ham-g 25 mg per 5
(N. am} the disguenaed quantity EGG mi:

Hi
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0 274 SET:

guantitv Re: 209 m1

U"

. Ketaprofien 1.38 g
Surfactant POE {ED} sarbitan

s , monaisestearate {CRILLET 6) 13.6 g
m Preservative {patassium sorbate} Q.é0 g

Sweetener {sadium saccharin} gs

Citric acié " gs

W Flavmuring qa

Water; purifieé to 290 m1

EKAMPLElgtgfi

A ketsmmz‘en games. is prepared as in Exempte me, except that ‘ng of ma foiinwmg surfactants were
Lsaédt

m1 WEN?) monestearata {Cf-100$"? $403+

35 ms 908(9)?) seminars memoirs-aw {GWLLET 4 gr TWEEN 80).-
533 P’DEiéfl} hydimgsenazacfi cassar eii (KTREMDPHC‘R RH4G}

EXAMPLE $04
35 WW

Féurbéggmfen Caasmes ; Size 1

Capsmes cf 53%;; active mgrsdient gar camellia were prepared in Size 1‘ geietin capsuies faiiewing

W generafly the prams-dare 0f Exampte-«i and usmg {he foilamng propemsns:

mg Ear cagsulg

: Flurbiprcfen 50J" ,

- POEiéQ} hydrogenated castor oil

{CRODURET 40} .100
l'

M Tatal: 450

55

25“
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EXAMPLES Q :g ms

The mace-aura of Exampie 33x2- was rapaatad‘ Qxcsm that Ammg. gamma 3:? the surfactant shawn balm

’Jl

Examvla NS, Surfactant
WW

“3 105 POEms) caster oil {moms 35}

106 ' POE£28§ catcstearyl ether {VDLFQ 6520)

10? POEMS) catcstearyl ether {VGLPG £515)

a 398 PDE{20} olayl ether {VOLPO N20)

309 PflEi15) cleyl ether {VDLPO N15)

23 E'xwmam
 

Fiurfiigrcfen Cacsuies - Size 0

Foiiowing the pracedma of Exampa‘a 133$. bu: usmg Size U capsuies. capsutes m" EGmg activa ingwdfiem
$83” capsule ware pr‘spmmcé using the afiaiiowmg pmpwfiens:2:?

2'6!

ma: Rex: cansuie

“a Flurbiprnfen SC

POE£201 serbitan monooleate (CRILLET 4) 550

:35 . Tmtal: 6m

36
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3'5

’0 K')

38

:35

43??

$5

50

EXAMPLE 131 TO 121mm...”

0 27% 878

The mmeflure ~35 Exampfie 13G was rgepeatea. axcem mat 583mg cassufie c§ the surfactant EHQWI“. beam:
was used.

Examgle No.

111

112

113

1Eé

135

115

11?

31&

119

120

121

EXAMPLaggg

Surfactant

POE(49) hyfiregenated caster oil

{CREMOPHGR EH46 a: CRODURET 40)

PDE§353 castor oil {ETOCAS 35 a:

CREMO938R EL }

903(24} manolaurate (CRUDE? L24}

PDE§241

PGEiZG}

{CRELLET 5}

FDR£501

monastearate (CRUDE? 32%}

sorbitan maneisostearate

v-

hydregenated gastor oil

(CREMOPHOR R360)

PGE{TS} glyceryl menolaurate

(I GLYCERQK L1 5}

90E€153

POE(ED}

PflEi15}

P03i20}

Shaw Raieaae lncometraacm Gapsgmes
  

{Bapsuias of firm; active anmedient DEN“

 

cetastearyl ethar {VOLPO €515)

aetostearyl ether {VOLPD c3203

mleyl ether (VQLPD N15}

clay} ether {VOLPO N30}

mpma ware preparsd using Em {Mowing propertiens:

m3 war caQSule

Indamethacin 75

GELUEZRE 45:0? "214

‘PGEQM menostearate {CRUDE}? 824} 327

Total: 619

GELUCSRE 46.9? {by Gaazafassm is a m: mm as? glycsami and PEG fatty acid asters. with meitang paint

a? 4343“} fiLB of T. and era! iexicsty (1!“ 1.86 > EBg'kg.
The GELUGERE 46.87 and the. P303124} mannsmarate were heated. mefiau" and mime! together to 55~

8858 and We mammaihacén was then acidad wiih sirrr‘mg. the finer being Sazfs‘imemiy vigmws (Q ensure mas
ms Emma mgrediéen: was diam-Ned campieteiy in the mix. The mixture was than flied :th hard geiaim

Page 229 of 366

2.7



Page 230 of 366

Q 2174 8'35

EXAMPLE 132g
5

The pres—entire of Exampie 222‘ was repeated 3x289: ma: me foiiewing ingrediams were use-c; in mg
farmuiatém:

mg per cagsuleiii

Indomethacin 3’5

GELUCIRE SQg’DE 13:113.»
:5 . - ‘ n

POE { 2&1} manostearate [€303ng $34} 32’?

Tatal: 61 0

an

GELUCERE 5932 (by Gaiiefesse} Is a mixims of giycami afifl PEG fatty acid es‘tsrs‘ with mgitmg point

(3? 48~52“‘C. HLB 0f 2‘ and ara§ toxicity in“ LDSU ts ngkg.

25 EXAMPLE 3:33

The firmware 9% Exampie 12?. was reseated amp: that the Eciimwing ingrads‘ents were used in this
Em‘snuiatmn:

3!; Inc; gar gags-sale

Inficmgthacin ‘15

2a GELUCIRE 531'10 151
POEiZM mcnfistearate {GRDDET 524} 37:;

Tctal: 51 Q
gs

GELUCE‘RE 53:10 {by Gartemsss} is a mixtura of giycem: and fatty acid asters. with making mint c-r St-
5fi”{3. HLB (if m am am: taxitziw of L80 :2 29g;- kg.

4.5

{it}

I
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EXAMPLE 3;:
 

The precedura U§ Exampie $22 was fegeateé exams-i that: the foiiswmg :ngred'éents were used in thé
ferrrmiattm‘

’45

m er ca sale

m
Inflemethacin ?5

GELUCIRE SBJED 214

?QE{2&} monostaarate {CRUDET $24] 321

:5 , ,

Total: 6§B

M EXAMPL81§§

m prccedms Bf Example 122‘ was repeated except mat the feilowmg mgredieaia wars used in the
fermulafim:

3

mg Der cagsule

Inflomethacin ?5
36 7 7 7

GELECIRE 53110 25?

POEtZd} monastearate {CRODET $24] 258

% Total: GED

Emma 33: ‘

“'3 The pmcadure a? Exisrrsaie 122 was remained except that the fcsiinwing :ingrediants were used in {he
farmusatian:

fi mg we: cagsule

Indomethacin '25

a GELUCIRE SBIIQ 321

903(24) monustearate $03033? 8243 214

Tatal: 510
fi

29
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2“}-

5‘5

'14.! {5)

m U)

:10

G 274 am

EXAMPLE 13;;

Camuies fram Exampfies £32 ta 12? were. assessed fer meir dissatuiien rate using USP Apparams— N0.
2 {U‘SPXXH with a Isa-Lidia: 3;:8536; 09‘ we rpm. the dissss‘ut‘acn medium being (129.- phusp'fiate buffer pH T2
maintamed at 337°C.

Aiéqucis were tgkefi a: hawk: mtarvais zsnd {he amount :3? indomeflwacm diESGNGd was deisgrmimsd by
K" spectraphommeiria absmpncn at 313nm. The rssuits Whigs: am tha- average a? three capatsies axe as

feéicws:

Percentaae of :mdcmethagin dissalved

   

  

Eimaih} Examgle Ekample Example Example Ekample Example
122 123 124 $25 126 127

1 36.6 26.1 31.2 25.4 25.3 19.6

2 53.3 42.6 44.2 37.? 37.4 23.5

3 38.0 54.1 55.2 46.8 44.3 33.?

4 ‘ 84.5 64.0 66.0 55.1 51.5 39.0

5 99.2 31.9 75.? 63.? 53.5 34.1

6 94.0 78.6 85.1 33.1 63.4 48.?

7 93.0 84.0 91.4 76.4 69.5 52.9

B 38.? 88.6 95.7 81.9 3%.? 53.2

9 99.? 90.6 97.? 86.0 79.3 61.8

30 106.0 92.3 98.9 89.3 83.2 56.2

11 100.9 92.8 98.8 92.4 86.3 73.3

32 103.0 92.8 93.4 93.8 88.3 73.6

  

Claims

1. Micellm cantaining a non—stéroéda} anti~in§ia:m~.amry drug.
2 Miceiies as ciaimeé in ciaim I. wherein the nan-sterefiuai aniiasnfiammamry drug is Ciel-Mame.

fiuienamac amid. fink-bimpmfen. Ebumtzfam indomethacin. ketepmfem napmxan, phenwihrutazone. pimxicam
finder suiindac. ‘ '

3. A sharn'x‘aceuticai campcsition mmpnsing a nanéimflitfiai ‘anti—infiammams‘y drug and a surfantani. the
camposiiénn being capabfie sf forming micefies centaining the mnvstemida: antivinfiammatory drug whim
adszwanistered nraiiy.

4. A campesifim as trimmed m, ciaim 3 wherein she non—steroidal amiiamflammator? drug :3 diaiofanm

fim‘enamét: acid, fiurbigmx‘en, ibupms‘an. itsdornethamn, ketupmfen. nagmxen, pmnyébutaagrie. {Jimi-‘Jam
andm suiindac.

5. A campesfiion as maimed in ctaim 3 or 4_ margin the surfamam is a mnianic surfactant.
6. A 5)::arnglfisiiiwrm as chimed in ciasm 5, wherein the momma: susiaciam is a paiyoxy‘ethymed surfamant.
?. A campusziicfi as ciaamed En any one cf claims 3 to 6, wharem me surfactant is a palyoxyethyiaied

giywi monaathisr. a gn-imxyethyiated' fatiy acid. a thEy-‘nyeihyiated sc-sbitan kitty eats: or a pifiyoxv
withyiated caster oi]:
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35

M (£1

Jfl

VHS

2-. ‘3"

51¢}

55

O 275% 878

8 A campcmtrcn as trimmed :1 any owe m ciaims 3 i=3 7’. wherein the sunfactant has an HLB cf 10 er
abmss,

‘3. A camgositicm as claimead m any me (if CEEMGS 3 m 3, wherein the drugsmfaciant Wight mm is m a
range of firms 125,713 15%.

10‘ A process for ma fit‘aparatmn a? m améqrsfiammaéory camousn‘ém Gambia a? farming seawastem‘afiat

antimflammamry drugvcomaénmg macaiias an am! admimstretian to :2 human er nan—humaa animal 2th

gratings comprising admixing a :mnus‘tarcida! antxinfiammamry «3mg Wflh a Surfactant.
H, The use of a nan—5iemiaai anti~infiammatmy drug; am. a sufiactam in the: m’eparation (a? a

mmposziéon far adsmnéfleréng the drug in miceiiar farm.

Chaim for the muowmg Cimsracsang States: ES and {38

1‘ A praises {m the prenaratim a? an anti«irsiiammatery campwitmn Gambia m" f-c-zming Fiflfifiifii‘flifiéfl
antmnfiammaiory drugvcontaining micsiies on emf administration {a a human Bf nfinvhuman animaé. the
mama's campfiséw aczimixmg a non-533mm! anfiénf‘éamrnaiory drug with a szurfacizmii‘

2. A pr’ccas‘s as; maimed 'm cisém i, wharam the namstemidai amé‘mfiammamw drug; is. dicimfenac‘
fizifienamic acid‘ Hurbiprefen. ibupmfefi. indememacs‘n. katepmfan. n‘aproxsnf phenyibuiawm. pimxficam
and Qr suléndac.

3‘, A pracess as chimed in dam 1 car 2. wmrein me surfactant is a nammic surfactant.

4. A prmess as flames! in maxim 3. whas‘ain the rmmonic smfaetam is a mayaxyaimiamd Surfactant.
5 A firmness as maimed in any (me D? ciaims 1 to 4. wherein the surfaciam is a poiyexyemyiated giyccc!

mmmeiher, a :caiyuxymhyrated §atty acid‘ a pofiyexyeihyfiated sc-sbitan §atty ester or a polyox’yathyéatsd
caster 93!.

E. A prise-ass as claimed in any we of ataims 1 ta 5“ wherein the surfactant has an ms :31? ‘10 3: above,

:3“ A procass as flames: in am one of ciaims 1 to E: where-m the: drugmriectmt wag-1t ram is in a

range of fmm 1:57 to 1:50.
B. Th6 use a? a nari‘vstas‘aidai amiwfiammamry 51mg and a surt‘actam in the pramration 05 ea

compositiefi far acmméstering the drug m miceiiar Farm.
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SUBMICRON EMULSIQNS 33

FIELD OF TEE INVENTION

The yresent invention relates ta the field of

drug aalivery and, particularly, to the administratien

ef variaus pharmaceutical agents to a patient thrcugh

the eye by applicatien of the innovativa campasitions

of theae agents in a non~irritating submicron

emulsiun.

BACKGRDUND OF TKE PRESENT INVENTION

The primary prublem associated.with tfipical

appliéations of drugs to the eye is that the human says!

is a very sensitive organ and any substance which is

not compatibla with it causes irritation and pain.

This evakes blinking and reflex—tearing, which is a

physinlogisal reaction intended for remaval Bf the

irritating subfitance from tha ocular surface.

Irritation is a majar'cause of tear patient sampliance

with many ophthalmic drugs. This phenomenan is

aggravated by the need to include relatively high

concentratinns sf a drug in such ophthalmic

compositions in order ta obtain a therapeutic effect,

since hicavailahility 0f tapically applied cphthalmic

firugs is generally very pear. Thus, there is no dcuht

that a raéucticn in the irritating effect of a drug

will.enahle increased ucular drug bioavailability,

increased patient compliance with the drug, and

enhanced therageutic efficacy of the drug.

Currently, aqueous solutions are by far the most

summon vehicles far ophthalmic arugs. Such vehicles

have a seriaua drawback, however, in that the ocular

bioavailability 0f drugs administered thereby it

generally very p00: flue to rapid drainage and tear

turncver‘ See Fitzgerald at a}. (1987} S. Pharm.‘
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Pharmacol. 39:487w490. A typical dose of ephthalmim

solution is in the range mi about sowiao #1, which far

exceefls tha normal lachrymal vuluma sf about

7—10 g1. Thus, the partion of the dose that is not

eliminated by spillage from the pulheral fissure is

quickly drained. Furthermare, lachrymation and

physiological tear turnover, which in humang is abcut

16% per minute under narmal eonditions, increases

after the intrufiucticn of the soluticn! resulting in

rapid dilution of the remaining amnunt of drug that

has not been spilled 0r drained. As a consequence,

the contact time with the absorbing surfaces of the

eye {i.e., the cornea and Sclera) of drugs which are

applieé to the eye Via liquid aquaous compositians is

less than abcut two minutes.

Ancther flrawback of aquenus vehicles is that many

drugs which may potentially be used in eye therapy are

'hydrophahic and their delivery into the eye by such

20

25

SO

aqueous vehicles is net possible. While such

hydrophsbic drugs may potentially be aflministered tn

the eye in conjunction with various organic solvents,

the use of such salvents usually sauses irritation and

inflammatory reactions. See Harmia et a1. {1987)

Pharm. Acta Belv. 62:322*332.

Attempts have been mafia t0 develop various

delivery vehicles in which the drug residence tima in

the eye is increased. The most direct apprnach for

achieving this gaal is by an increase in the viscasity

sf the vehicle. Thus, various viscous vehicles, Bush

as hydrdgels or ointmentt, have bean attempted, same

of which alSo enable delivery of hydrophabic drugs

into the eye. Additiohally, many attempts ta use

Ivarious nonwccnventional carriers¥ such as lipasamas,

35
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micellar saluticns and nanoparticles, as vehicles of

ophthalmic drugs have also been made. While the use

cf such delivery Systems may prévide limitad success

in prolonging the residence time of drugs in the eye
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and hance some enhancement 0f the ocular bio~

availability, such carrierg also produce various

deleterious side effects. See Harmia at 31., ggggg‘,

Saettone at 31. (1988) J. Pharm. 43:6?«70 and Maisnar

at al. {1989} Int. J. Pharm. 53:135—113.

Emulsions have aiso been suggested as vehicles

far delivery of drugs to the eye in rafarancas such as

EP 391I369, Ellis et a1. (1987) J. Ocular Fharmcol.

(U.S.) 3:121—128, and Shell (1984) Surv. Ophthalmel.

29:17?~1?8. Neverthelesg, tha practisal inability to

realize the yetential 0f emulsion systemS fer ccular

drug delivery stems.predeminantly fram two problems.

First, acular drug farmulationa must be nomfortahle to

the patiént as well as safa, fine te‘tha sensitivity 0f

tha delicate eye tissuas invulvad. Second, emulsinns

are generally metastable dispersians afi immiscible

fluids anfi these instability problemg must ha

overcame. V

An emulsion is a dispersian of mil in water

("wa"), and can be defined as either a macroemulsion

gr a micrmemulsion. A macrcemulsinn is a claudy

turbid compcsitian having an 0i1~dr0plet size cf 0.5

to 160 am and is generally thermofiynamically unstable.

In camparison, a microemulsion is a translucent ta

transparent cdmpositian having a droplet size of

0.005 to 0.5 um, is thermodynamically Stable and is

generally self emulsifying.' Sae, e.g.; Friberg at al.

(1987} Miéroemulsibhs Strfictuté and Dynamics, CRC

Press :nc., Baca Raton, FL, pp. 1E4. Also, the

preparfion of surfactants tn oil required ta generate

microemulsicns is generally much higher than in

.macrcemnlsians.

Emulsions developed spebifidally for uphthalmic

use have attempted to Solve the prablem cf inherent

inStability through the usa of micraemulsions ar the

additimn'wf Sfébilizing finlymefs t0 classical

emulsions. In several instances, specific drugs have

U’!
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been formulated successfully in microemulsiens.

Examples of thie appraach include ophthalmic

micraemuleione 8f tepaxalin, as disclosed in

3? 480,698, or fiurbiprafen, ae disclosed in

EP 253,4?2.

An alternative approach to solve the prablem cf

emuleion instability utilizes lightly crosslinked

paiymere, as exemplified by the autoclavable emulsions

for ephthelmie use which are disclosed in B? 028,110.

In additien, the use of emulsions in ophthalmic

preparations has been limited to a large extent by the

inclusicn sf surfactants in the emulsions which

surfactants are highly irritating to the eye. For

example, the use of the emulsion preparatians of

E? 391,36? are limitefi ceneiderahly by the irritating
effect at the ianic surfactants which are used in

these emulsions. Thus, to date n0 cemmercially

' successful ophthalmic compasiticns in the form cf

20

25
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oil—in-water emulsions are available.

The present inventian solves the problem of

emulsien instability without resorting ta either of

the prier art suggestions by instead converting

classical emuleiene to submicron emuleiens with the

input of energy by shear fercee and hemogenizatien t0

provide submicron emuleione possessing substantially.

refiuced eye irritation properties. Alec, the

irritation af the eye is further reduced threugh the

use of non~irritating noneionic surfactants in such

emuleiens. Thus, when druge are included with these

submicron emulsiwne, the present invention provides

ephthalmic compositions which are improved aver these

which are currently available in the art. In

accordance with the yresent invention, effective means

fer reducing irritation of the eye, particularly euch

irritatian which is drug-induced, is previdefi for the

first time enfi thereby a lung felt neefi has been

fulfilled.

5)



Page 240 of 366

W0 MIQEZQR PCTI{5893!{10944

10

15

20

25

30

SUMMAEXMQEMX§§AINVENTIDN

The present inventien provides an ocular drug

delivery vehicle of an cil~in~water submisron emulsion

comprising abeut 0.5 to 50% Of a first campenent sf an

Oil, about 0.1 ta 10% of a second cemponent of an

emulsifier, aheut 0.05 t0 5% of a nen~ienic surfactant

and an aqueous component, with the mean droplet size

being in the submicron rehge, i.e., below about 0,5 5m

anfi preferably between abaut 0.1 anfi 0.3 gm.

The first cemponent may he a medium chain

triglyceride oil, a vegetable oil, a mineral oil or

mixtures thereof; ans is usually present in an amount

0f about 1 to 20%. For viscous compositions or

creams, the oil may be present in an amaunt of abeut

30 t0 50%. '

' The emulsifier is preferably a phossholipid

compeund or a mixture 0f phosghalipids, such as

lecithin, phesphatidylcheline, phosphatidyle'

ethanolamine 0r mixtures thereef, end is preferably

present in an amount of about 0.2 to 1%.

The surfactant is preferably a mansionic elkylene

aside cendeneste of an organic compcund which contains

use or mere hydroxyl groups, such as an ethexylated

slashel er ester cempound, and is pfeferably present

in an amount of about 0.2 to 1%.

This vehicle may be used to prepare topical

ophthalmic campusitions which include an effective

amuunt of an Gphthalmic dfug. ‘In these compasitiens,

the drug can be an antieglaucema flrug, such as a beta

adrenergin blacker or other entanemic system drugs, a

local anesthetic, a stersid, a nonustereidal antie

_inf1ammetory drug, an antibiotic drug, an antifungal

35
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firug, an antiviral drug or combinations thereef.

Moreover, the drug may be hyfirnphilic er amphiphilic,

such as pilocarpine or timolel, er hydrophebic, such

as_indemethacin, hetexelel or adagrelel. The drug is

typically present in an ameunt of abaut 8.05 to 5% by
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weight depenaing upon the specific firug tc be used.

If desirefi, these compcsitions may 3180 include a

preservativa, an antioxidant or an osmctic agent such

as an osmotic pressure regulatar.

The prasent inventicn also grevides a methad far

reducing eye irritation which comprises topically

administering ta the eye the nilhin—water submicron

emulsian described above* A particular aspect of this

embodiment of the present invention is the combined

topical administration to the eye cf the submicron

emulsion defined abave and an effective amount of a

drug, in order to raduca irritatimn which may

etherwise be induced by the drug. This enables

incraaged amountS 0f the drug to be administarad

without irritaticn.

BRIEEwpgggRIPTION OF TEE QRAWIHGS

1n the following detailed description 0f the

invention, raference will be made to the annaxed

flrawings, in which:

Fig. 1 shows the baseline intraocular pressure

(“EDP") in eyes ef rabbits and the IQ? follawing

administration af a pilocarpine containing emulsian

which includes the nan-ionic surfactant TYLOXAPOL;

Fig. 2 shows the 10? results from the

contralateral eyes of the rabbits which recaivefl the

pilocarpine emulsion as per Fig. 1;

Fig. 3 shaws micsis in an eye of human Subjectg

fellawing treatment with a 2% pilocarpine emulsinn

composition compared to the same emulsian withaut

pilocarpine;

.Fig. 4 shwws miosis in the cmntralateral eye of

'human subjects following treatmant with a 2%

35
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pilocarpine emulsion composition campared t0 the same

emulaion withaut pilocarpine; as per Fig. 3;

Fig. 5 shows the IS? in human subjects fallcwing

administratian cf a 2% pilccarpine containing emulsion
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versus baseline in bath treated and contraleteral eyes

with a comparismn t0 the administratien of the same

emuleien without pilocarpine; and

Fig. 6 Shcwe the change in EDP versus baseline

level in human subjects fellewing administratimn 0f a

2% pilocarpine centaining emulsion versus for bath

treated and contralateral eyes with a camparieen t0

the administratian of the same emulsion without

pilocarpine.

The present inventien has for the first time

achieved emulsions effective as a general drug

delivery’vehicle fur ophthalmological use. The

present invention provides stable pharmaceutical

preparations which are oilein—water emulsions having

draplets or collaidal particles of a eubmicron size

and utilizing surfactants that are non—icnic;

The ingredients in the compositimn of the present

invention are preferably those which are cempatihle

physialogically with the eye, i.e., these which de net

eause irritaticn to the eye by themselves. The

judiciaue aptimizatibn of eueh ingredients enables

reduced irritation 9f commenly used ophthalmic drugs,

while simultaneeuely providing enhancea

bioavailability cf certain drugs. In parallel, the

intrinsic problems of instability of drug containing

emuleiene have been solved by providing the droplet

size Sf the nil phase in the eubmicron range.

The term "submiercn“ is used herein ta mean a

> size of abmut 0.05 t0 0.5 gm, anfi preferably‘abaut

35
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0.1 t0 0,3 gm. Thus, a submicron emulsien having

draplete of these sizes wnuld be smaller than these Bf

a claseibal macraemulsion; which has droplet sizes of

above 0.5 pm, but generally larger than tncee of a

classicai mieroemuleion, which, far practical

purpmsee, has droplet sizes 0f less than 0.1 gm.
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These submicrun emulsion can easily be sterilized

by filtratinn, fer example, in 0.455m and/er 0.22am

filters, arn more stable in long~term storage and can

better withstand starilizatiun in an autoclave.

An oilwinfiwater emulsion is a dispersion 6f

dronlets or collaidal particleg in an aqueous medium,

with the calloid particles having an oily core

surrounded by an interfacial film cf the emulsifiers

and surfaca asting agents or surfactants. For clarity

in understanding the present invention, the fellawing

terms will be Used:

"aqueous phase“ w tn deflate tha aqueoua solution

_ in which the droplets or collaid particlea are
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dispersed;

“oily phase" * to dencte the oily cores of the

droplets or collaidal particles; and

“amphiphilic phase“ ~ to denote the interfacial

films of emulsifier and surfactant surraundifig the

Oily phage 0f the droplets 0r culloidal particles.

These calloidal particles haVe a snothing effect

an the eye by a physiological machanism which has nut

yet been elucidated. Gwing to this scathing effect,

the topical ophthalmic compasifiians of the invention

having a certain drug concentratian will have a

smaller irritating effect than a prier art camposition

having the same drug fiancentration. This is

surprisingly the case bath with respect to hydrophilic

and hydrophobic drugs. The surprising fact that the

scathing and irritatien refiucing effect cccurg alsn

where tha drug is hydrophilic, i.e. water solubla,

shows that the reduced irritatian does nnt result

merely by containment 0f thé drug in the colloid

particles but rather by some other mechanism.

' Tha present inventinn is useful for reducing

drug-induced irritation of various antimglaucama

drugs, such as betamadrenergic blockers Qr other

.autonomic system drugs, anestnaticn, stereids! non~
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Staroidal antieinflammatmry drugs, antibiutic drugs,

antiwfunqal drugs, antiviral drugs at cambinatinns

tharemf. The term ”effectiva amount" is usad harein

to denote an amount nf a drug which in effective in

exerting a pharmaceutiaal affect on the eye.

A number of exemplary drugs which are known ta

induce irritation were tested in accerdance with the

invention, and in all cases the drugwinfiucad

irritation was considerably reduced when the druga

were administered tugether with the abava callaid

particles. These drugs include the water smluhle

drugs timolol and pilocarpine. Pilncarpine, 3-

ethyldihydro~4~£fl”methyl~1H~imidaaole~5*yl)methyl}~

2(3H}~furanon, is a drug which is salable in water and

sparingly soluble in oil, which is usad in the

treatment of glaucoma. Alan, water insaluble drugs,

such as indomathacin, betaxnlnl and adaprolol

(aflapralal being an experimantal soft beta blncker

disclased in n.3, Patent Na. 4,289,080), can be used.

Owing to the reducefl irritability, campoaitions cf the

present invention may cantain higher concentrations of

drugs than prior art compositions.

The aily phase comprises an oil which may be a

vegetable Gil, a mineral oil, a medium chain

triglyceride {MET} Gil, i.e. a triglyceride oil in

which the carbuhydrate chain has 8~12 carbons, or a

cambination of twa or three of auch oils. Although

MET oil can ha considerefl as a cnmponent of vegetable

Gil, it is separately identified herain because of its

particular utility a5 a preferred oil for use in the

present emulsians. In addition, MCT nil is availahla

commercially. Examples of such MCT ails include TCR

{trada mama of Societé Industrielle des Gleagineaux,

France far a mixture of triglycerides wherein about

95% of the fatty acid chains have 8 at is carbons} and

MIGLYDL 812 {trade name of Dynamit Nobel, Sweden for a

mixed triester of glycerine an& of caprylic and caprim

Page244of366 11
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acids). Examples of vegetable ails include soybean

oil, cotton eeefi Oil, olive ail, sesame oil and caster

ail. The mineral ails may be natural hydrecerhens or

their synthetic analege. Dily fatty acifie, such as

eleic acid and linoleic acid, fatty alcohols, such as

eleyl alcohol, and fatty esters, such as serbitan

monoeleete and sucreee mono~ dim er trimgalmitate, can

be ueeé as the oil cemgonent, although these are net

as preferred as the ether ails mentioned abeveé

The amphiphilic phase comprises the emulsifiers

and surfactants. Preferred emulsifiers include a

pheepholipid compeund or a mixture Qf phosphclipide.

Suitable compenente include lecithin; EPICURON 120

(Lucae Meyer, Germany) which is a mixture ef abmut 70%

of phephatidylcheline, 12% pheephatidylethanelamine

and about 15% other phospholipide; UVQTBIN 160 (Lucas

Meyer, Germany} which is a mixture comprising ahout

60%-phoephatidylehaline, 18% phesphatifiylethenolamine

and 12% other phoepholipide; a purified phespholipid

mixture; LIPOID E~75 or LIPQID E~80 {Lipaid, Germany}

which ie a pheephelipid mixture eemprieing abeut 80%

phoephatidylcholine, 8% phoephatidylethanolemine, 3.6%

hen—polar lipids and about 2% sphinqomyelin. Furified

egg yolk phaspholipide, soybean oil pheephelipifle 0r

ether purified gheepholipid mixtures are useful as

this compenent. This listing is representative and

net limiting, as other phoephelipid materials which

are known to thoee Skilled in the art can he used‘

The surfeetant chosen should be nonwionie and one

Skilled in the art can cenduct tests t0 rentinely

select specific surfactants which induce minimal {and

preferably he} irritation of the eye. Generally, the

surfactant is a non~ianie alkylene oxiee condensate cf

an crganic eampound which contains one or more

hyfirexyl greupc. Fer example, ethexyleted andjer

prepexyiated alcahol or ester compounds or mixtures

thereof are cemmonly available and are well knewn t0

‘22
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those skilled in the art. Suitable surfaetante

include, but are not limited to, TYLOXAPOL; POLOXAMER

40?0; POLOXAMER 188; POLYOXEL 4O Stearate; PGLYSORBATE

80, and POLYSORBATE 20, as Well as varicus campeunds

sold under the trade name TWEEN (ICE American Inc.,

Wilmingten, Delaware, U.S.A.}, PLURGRIC F~68 {trade

name 0f BASF, Ludwigshefen, Germany for a capelymer 0f

pelyuxyethylene anfi polycxygrepylene). The TYLDXAPDL

aha TWEEN surfactants are preferrefi because they are

FDe approved fer human use.

The aqueous component will he the continuous

phase 0f the emuleien and may be water, saline or any

ether suitable aqueous sclution which can yield an

isotonic and pH cantrolled preparation.

In edditian, the compositiene 0f fihe invention

may also camprise conventienal additives such as

preservatives, usmotic agents or pressure regulatore

and antioxidante. Typical preservatives include

Thimerneal, chlerbutanol, and methyl, ethyl, propyl or

hutyl parabans. Typical genetic pressure regulaters

include glycerol and mannital, with glycerol being

preferred. The preferred ail phase antiaxidant is

e-tocopherol er a-tocopheral succinate. The aqueoue

phase may else include an antiexidaht of a polyamine

carboxylic acid such a5 ethylene diamino tetraacetic

acié, er a phermaceutically accepfiable salt thereuf.

If desired, the comgasitions cf the present

inventien may also include additional drugs which are

effective in decreasing the intraecular pressure of

the eye. Such drugs may for'example be fi—adrenergic

blockers, cannabinoidsf chalineetereee inhibitors,

sympathemimetic agents or carbonic anhydreee

inhibitors.

> In the fellbwing description, concentrations will

be indicated by % which denotes the concentration by

weight of the ccmpnnent per 100 units volume ef entire

campoeition. All indicated concentrations sheuld be

‘23
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undarstoafl a5 standing each by itsalf, and nut

cumulative. It Should be appreciated by the artisan,

however, that there is some dependency between the

concentrations of tha camponents, e.g., higher

cancentrations 0f the ail will generally require

higher concentratians of the emulsifier anfl

surfactant.

The emulsion used in the Ophthalmic ccmgositions

cf the present invention may comprise about 0.5 to 50%

oil, ahaut 0.1 to 10% emulsifier and about 0‘05 t0 5%

surfactants. Generally, increasing the concentratifin

0f the nonwaqueous phase, i.e., the combined

cancantratien of the oily and the amphiphilic phase,

increases'visdosity of the composition. In crder to

abtaih a nun*visuous compositimn, the concentration of

the nonwaqueous phase shculfi generally nut exceed

about 25%.

Preferred concentraticns of the companefits ara as

fellcws: about 1 t0 20% oil, mast preferably about 1

to 10% for a compcsition intended ta be fluid, er

about 38 to 50% for a viscous campogition which may be

useful as a cream or ointment; about 0.2 t0 5% 0f the

emulsifier, with about 092 ta 1% being particularly

preferred; and about Biz ta 5% far the surfactant;

with about 0.2 to 1% being particularly preferred.

The drug is presant in an amaunt of abant 0.05 is

5% by weight of the compositién, preferably abcut 0.1

V to 3.5%; 'Dapending upan whether the drug is

30

35
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hydrophilic or hydrophobic, it will be physically

present in the oily §hase or the aquecus camponent.

A159, the pH of these cempositicns shculd be in a

'range which is Suitable for the stability of the drug,

but as ClOse to neutral as pogsible for campatibility

with the eye.

The present inventian is alga based 0n the

surprising finding that the collaidal particles 0f the

cil~in~water emulsions disclosed herein have a

“M
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sunthing and irritation reducing effect on the eye.

Thus, where a drug which otherwise causes an

irritating effect on the eye is administered together

with such colloidal particles, the irritation which

would have otherwige occurrad, is refiucad

considerably. The $Qothing effect of the campositian

of the preaent invention alse occurs where an emulsion

withaut a drug is administered ta an alreaay irritated

eye. Thus, the submicron emulsiona 0f the present

inventinn are useful fur reducing drugwinducefl

irritation of a number cf pharmacauticala.

EXAMPLES

The present invention will now be illustrated

with reference to several nan—limiting ambofliments

daseriheé in the following examples, which utilize the

following ingredients:

MCT oil: TCR ~ Societe Industrielle deg

Qleagnieux, St. Laurent, Blangy, France.

LIPOID E~?5 or E~30: Lipsid, Ludwigshafen,

Germany.

a~tacopheral, afitocopherol succinate and

glycerol: Sigma, St. Lcuis, MD, U.S.A., in annformity

with U.S.P. specificationa.

Pilocarpine base: Merck, Darmstadt, Germany, in

canformity with UQS.P. and B.P. ‘

_ EDTA: ethylene diamine tetraacetate disadium

dihydrate}. '- '

Examgle 1: A blank oil~infiwater type emulsion

(withmut a drug) was prepared from the fallowing

ingredients:

 MCT (medium Chain triglyceride} oil 4.25%
LIPGIB E~75 0.75%

TYLOXAPOL {a non~ionic surfaatant} 1.0 %

a-tocopherol (an oil phase anticxifiant} 0.02%

EDTA (an aquecus phase antioxidant} 0.1 %

Page2480f366 15
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Preservatives (antibacterial)

Chlarbutanol 0.2 %

Thimerosal 3.01%

Glycerol {an osmutic agent) 2‘25%

Distilled water balance t0 193.00%

The emulsion was prepared as felinws;

The aquacus and oily phaSes were separately preparefl.

The aquecus phase consisted of water, tyioxapoi,

chlorbuténal, thimerosal and glyceral; and the oily phasa

consistea at the MET oil, lecithin and a~tocopherol. The pH

of the aqueaus phase was adjusted to pH 6.8 and the two

phases were filterad {TE and BA filter types, Schleicher &

Schull, Dassel, Germany, having a pore size cf 0.23 gm}.

Next, the two phases were heated segarateiy to over SOUC and

than were combined and stirred with a magnetic stirrer to

produce a caarse emulsion. The mixture was further heatad

to a tam§aratura cf 80w85°C. The coarsa emuisian was

further mixed by a high~shear mixar; POLYTRON (Kinematics,

Switzerland), far 3 minutes, and then was rapidly scaled to

belnw éG°C. After cooling, thg emulaion was hamcgenized by

a 2—stage homogenizer (APV Montin Gaulin, Germany) at

8008 psi anfi than cocied again t0 storage (i.e., room}

temperature. After afijusting the pH ta 6.8*?, the emulsion

was filtarefi thrcugh a membrane filter {T3, Schleicher &

Schuli, having a pore 5ize of 0.45 gm) anfi transferred to

plastic bottles that were sealed under nitrcgen atmosphere.

The emulsiané were than sterilized either by a steam

autoclave at 121“C 3r by a dcuhle stage membrane filtration,

thrmugh a 0.45 gm filter followed by a 0.22 um filtar {i.e.,

TE filters manufactured by Schleicher & Sghull). The final

preparation had an osmalarity of 298 mosmolfl and an initial

pH of 6.4?.

Examgles 2~§: Pilocarpina Compmsitions

I This campmfiitimn had the same sonstituents as the

campositian sf Example 1 above, except with the addition 0f
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1.?% pilacarpine base (2% as Pilmhficl}. In the praparatien

process, pilocarpine wa5 adfied to the aquecus phase and the

soiutions were mixed at about 50°C due ta the heat

sensitivity of the drug. The resulting camposition baa an

5 initial pH of 5 and an osmalarity mf 2?8 mesmolfl.

Three additional pilocarpine cumpositions were prepared

as ahDve except that they cantained 1.5% TYLQXAPOL,

;% TWEEM-SD and 1% TWEENwQO, raspectively.

10 Examglas aus: Adaprolcl Malaate Compositions

This compasition had the following constituents:

Adaprolol maleate 0.4 %

FIST 0:11 4.25%

LIPOID 5480 0.75%

1.5 TWEENWSD 1.0 ‘%

autaccpherol 0.02%

EDTA 0.1 %

Glyceral ‘ 2.2 %

Distilled water balance to 100.09%

20

The composition was preparad in a similar manner to

that described abave in Example 1 exnapt that adaprolol was

added during preparation to the oil phase. The resultant

camposition had an initial pH of 6.5 and an osmolarity cf

25 338 magmal/l.

Twa additional adaprelol campositions were prepared as

above except that they cantained 1 TELOXAPQL and 1%

TWEER—EO,Iraspectifielyf ' ‘ ‘

30 gxamgle : Betaxclol Campositian

This comgosition had the fellowing constituents:

MET 03.3. 4.25%

LIPGID Eli-SD ' 0*?5‘35

TWEEN~BU ‘ 0.5 %

35 a~tacopherol succinate 0.02%

Eataxolol 9.5 %

Page 250 of 366 1?
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Glycerol 2.2 %

Distilled water balance to 100.00%

The manner 0f preparation was the same as that Bf

tha adaprolal compusitions of Examplea sea shave.

‘Examgles lU~1lj Indmmethacin Compasiticna

This compesition hafl the following canstituants:

Indomethacin 0.4 %

MCT oil 17 %

LIPGID EfiBG 3 %

TWEEN*80 . l %

a*tocugherm1 succinate 0.02%

Methyl paraben ‘ 0.1 %

Propyl paraben I 0.92%

Glygercl 2.25%

ESTA 0‘1 %

Distilled water balance to 190.0 %

A second composition (Example 11) was mafia similar to

that of Exam§le 10, except that it contained 0.2% 05

indamethacin. The mann€r of preparatien was the game as

that of the adapralol cemposition of Example 6 above. The

initial pH of these compositians was about 5,

Examgles_;§;;;: ocular Irritation Tests
 

Acute irritative response and long term irritative _

response of animal eyes ta various ophthalmic preparations

were tested as follows:

Examale 12: Acute Irritative Respensa Tests

The acuta respnnse was quantified using the guinea pig

blinking hast; In this test, the number of blinks during a

5 minute period was caunted in 0.5 minute incréments

following application 0f a 23 #1 drop of test soluticn.

Each eye was first tested with narmal saline (0.9% NaCl) and

then with the tast farmulatians with at least a 36~minute

“IS
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Blank {sauna —-—

intarval between the two teats. The number of blinks cf

both eyes of each animal Was averaged and anterefi as a

single value. Tug parameters were calculatafi fram the fiata

thus thained:

Maximal Blinking Ratim (MERE: The highest number of

blinks, caunted during an 0.5 minute period, follawing firug

application, divided by the highest number of blinks, in an

0.5 minute periad, fellowing saline treatment.

MBR = maximum blinks ~ drug
maximum blinks w saline

MBR represents the maximal meaaured response t0 the drug and

is thought to be aquivalent to the burning or stinging

response described by human subjectg. ‘

Blinkin -Index BI : The number of blinks, caunted

finring the entire 5 minute observation period, fallowing

drug treatment, divided by the number 0f blinks Gauntad

during the 5 minute period following saline treatment.

Bi 2 number of blinks # arug ’
number of blinks ~ aaline

BI inccrpmrates both the maximal response and its duraticn

and is thought to be indicative of the drug induced

irritatian. Results are Shawn in Table 1*

TABLE 1 Acute Irritative Regganse

 
 
 

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

  

 
Piloaarpine HCl
2% (Mi*Pi10

,Fi$cher>

Ada§rolol 6.4%

  
 

3,?18+0 ?*

-

 

  
 
 

Timelol Maleate

0.5% (Tiloptic)

Bataxdldl. 0.5%

{Betwptic} ’

  

    
   Maans i S B. (n :110 animals) ‘

* Submicron emulsion 5ignificantly differs from aqueous
sclntion at P 4 0.05.

‘23
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Examgle 13: Long Term Irritative Resgonse Tests

These effects were quantifiefl in albino NEW rabbits by

the Draiee Test (c.f., Draise (1344} J. Fharmacel. Exp.

Ther. 83:37?~396} using slitelamp biomicroecopy. The

irritative responses of the ocular surface, i.e.,

cenjunctiva erythema (on a scale of 0&3), fiischarge {on a

scale of 0~3}, and carneal fluorescein staining {on a ecale

cf One}, were graded follawinq topical treatment using

etanflardiaed scales. The effects were etudied during a 5

day period with 4 drapsjday being administered. Assessment

of irritation was dame after 2, 6, 9, 13 and 18 drags. The

scares obtained in each categery {i.e., conjunctiva, carnea!

etc.) were combined ta form one irritative index, with the

maximum ecsre'being 10. The results which were obtained are

showu in Table 3.

TAELE Lon Term Irrftative Resnonse

Irritative index

Treatment No. at treatment (drape)

Adaprolol D. 4%

(aqueous sol.)

Timogcic
5.5% Timelel

Maleete

Timolcl Maieate

0.3% Emuleien

   Means E Slfi: heiv eyes ,
* Submicran emmlsion farmulatians significantly differ &t P < 0.95

frsm huf fer/aquecus farmulatien

These results elearly show that drugs administered with

" the microemuleion formulations 9f the present inventien were
35
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much less irritating than drugs administered in standard

formulatiens, whether the drug is hydraphilic such as
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pilocarpine or timolel and whether the drug is hydrmphuhic

such as betaxolol er adaproloi. It should be meted that

surprisingly, this reduced irritation was observed even with

preparatiens which did net centain any drug.

 

5

mfiemglee léggé: Increased Bioavailability

The bioavailability of cempeeitions fermulated in

eecerflance with the invention was cemparefi ta that cf

aqueaue ophthalmic drug farmulatione in twe systems.

3.0

Exam 1e 14: Misti: Activity 0f Piloeerpine

Changes in pupil diameter were measured at 30 min

intervals in 10 rabbits fellowing treatment with one 50 #1

drop cf different pilocarpine formulatiens.

15 The maximum Reduction in Pupil Diameter (max. RFD) and

the Area Under the Curve (AUG) 0f the RFD/time curve were

usefi to quantify the‘mietic activity. Results are Shown

belew in Table 3. ‘

 
Eeeiewé

2!}
AUG

Farmulation

2% pilocerpine nitrate

(Lab. H. Faure, France)

25 . ' .
2% pllecaxplne fiCl

{Example 2)

Mean e 5:), melt)

30 The pilocarpine campasition 0f Example 2 ef the invention

gnawed a significantly higher (P<0.05} miotic activity as

campared commercially available pilocarpine formulatinn.

§§amgle 15: Oeular Permeability ef Indemethacin

35 indemethecin is a synthetic non—steroid anti-inflammatory

drug. It is practically ineeluble in water and although

salable in alkaline enlutiens, it is unstable under these

Page 254 of 366 2‘:
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canditimns. Intereet in the nee of indomethacin in

aphthalmology nae fluctuated threugh the years. It is

currently available as 1% suspension {INDDPTIC, Merck, Sharp

& nohme} used in conjunction with cataract surgery.

Anterier aqueaus humor drug levels {Ca} of indemethecin

were measured in albine rabbits, following topiaal treatment

with 1 drep {SD #1) of: a) INDDPTIC {1% suspensimn);

b} 6.2% Indomethacin (Example 11); and c) 0.4% lndomethacin

(Example ID). The results are presented below in Table 4.

Table 4

Anterior Chamber Concentration (#M)

092% 0.4%

1% INDOPTIC ‘ Indomethacin Indemethacin

Solutien ‘ {Example 11) {Examele 10)

:t 1.7 (7; 1.1 :t 9.3. (73 0.9 (5)

i 9.5 {6) ; 0.9 . {*2} = 2 0.9 {6)

:t 0.3 (a) 0.3 0.1 (4) . 0.4 {5)

 
Mean i SD. Number of eyes in parenthesis.

Aqueoue humer indomethacin levels in the ENDOPTIC

ewlutien treated eyes were up t0 twoefelfl higher than these

meaeured in the 0.2% indamethacin (Example 11} treated eyes.
Thie difference between these treatments was net

statistically significant, and is smaller than the Sefolfi

difference between the concentraticn 0f indomethacin in the

twe fermulatiens (0.2% vs. 1%). The 8.4% indomethacin

{Example 10) treatment yielded Ca levels even higher than

the 1% INDOPTIC solution at 1 hr.

The area under the curve fer 0.2% Indemethacin (Example

11} was 2.2 times larger than that of the 1% INDOPTIC

solution deepite the higher cencentration ef inéomethacin in

the latter. Maximum irritation fellowing one drop, fcur

times a day for five days cf 0.4% Inaemethacin {Example 19)

was significantly iewer thefi 1NDGPTIC {0.4 i 8.1 we.

22
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1.1 i 0.2, respectively, p<fl.05j. Thus, a higher

bieavailability 0f the drug is obtained fer the campesitiune

0f the invention while at the same time greatly reduced

irritatien is achieved.

W:

The physical and chemical stability of the campeeitiene

of the invention were testefl an a range of fermulatione

including various active drugs, surfactant types and

ceneentretione. and ether exeipiente euch as preservatives

and antioxidants.

Examgle 16: The pilocarpine composition af Example 2 was

studied for a'menthe at four different temperatures: 4°C,

28°C, 37°C and 459C. There was no change in the drug

centent even at the higher test temperatures. It is warth

eating that 6 menths at 4590 ie equivalent ta 2&3 years at

room temperature. The dreplet size measured after 3 monthe

at 45°C was 122 t 30 nm, ae compared to 182 i 31 nm at the

time at preductien. Visual obeervatiene are made to aseeee

solar, creaming and oil eeyaration, and theee were found to

be acceptable. The pheephelipifi exidatien was lees than

0.3% measured by the tetraharbituric acid method described

in Liposmme Technelegy, 2nd editiem (1992} Gregeriadie, ed.,

CBS Press Inc., Bose Raten,'FL pp 501~527.

Examgle 1?: The adaprolol compesiticne ef Examples 6-3 were

eubjeeted tevaCCelerated stability meaeurements after twa

months at asgcg For each cempoeitien, the drug content

after two menthe dropped te 96% of the label content. There

was no preneunced change in the droplet size which stayed at

120 i 38 nm. In the compeeitien of Example 7, the pH

dropped frem 6 to 5.4 which is reasonable unfier these

ccnditiene.’ Visual observetiene ef the emuleien prepertiee

were acceptable. and there was anly miner pheephelipid

Oxidatien.

Page2560f366' 23
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Examgigwia: A dmse reepenee fellowing a single

administratinn ef the campaeition was carried met on adult

male albino rabbits weighing about 3.8e3.5 kg. Two graups

9f rabbits were used for camparing the effect of pilocarpine

administered in either a generic compasitien {comprising

pilocarpine hydrochloride in aqueous buffer at about pH 5}

er with the TYLOXOPOL emulsion cf Example 2. The

compeeitione were administered to the right eye of the

rabbits fallowing three days“ measurement of baseline IO?

which was perfermed in crder to observe the health of the

eye as well as tn establish a baseline 10? for each animal.

The intraecular greesure in the eye was measurefl using a

Langum pneumatic tonameter with a fleeting tiy sensor. The

eeneer pressure was measured with a Sanbarn reccrder. The

tenemeter was standardized every day againSt a pressurized

Silasti: membrane. For 10? measurement, ene drop of the

local anesthetic Benoximate HE; (Fisher Laberatories,

Israel) ailuted three~f01d in a sterile saline solution, was

instilled inte each eye.

In this study, the baseline ID? was measured 0n the day

preceding the administration Bf pilecarpine at specific

times: 8:08, 9:00, 11:00, 13:00, 15:00, 18:00 hours. The

tested preparation was then apylied to the right eye and the

left eye was left untreatea. IQP was then measured in the

treated and the contralateral eyes, which measurements were

taken on the same day and during the next day at the same

time at which the baseline in? curve was taken.

I As can be seen in Fig. l, a sifigle ease ef the TYLGXAPQL

emulsien of Example 2 caused a decrease in IQ? levels which

persisted throughout the entire tested perimd. The maximal

change in IOP‘reduction ebtained by a single dose cf this

emulsien was 16% and wee mated at 24 and 34 hears after

-adminietration.

The results from the centraleteral eye are Shawn in

Fig. 2, and as can be seen there was ales some reduction in

10?, although less statistically significant (p > 6.05).

The maximal reducing effect die not exneed 1.9 mmHg (a

24
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aeareeee of abeut 10%} which occurred at 31 and 3% hours

after efiminietretinn.

Examgle 19 A study on the clinical effects of the 2%

pilecarpine emulsien ef Example 2 was made. The study was

performed on 20 young healthy valenteere, each receiving a

single regime: dose in the right eye of either the 2%

pilacarpine microemulsien or ef a placebe containing the

micreemulsicn alone. The parameters that were measured in

each case were IGP and a decrease 0f the pupil diameter

(miesis).

miesie wee eheerved in the treated eyee upen aefiitien 0f

the drug altheugh measurements were maée only

1 hr following administration. The results, presented in

Fig. 3 show that the pilacarpine effect is firematic bath as

compared t0 the placebo applicatien and to the effect in the

contralateral eye. As can be seen, the diameter cf fihe

pueil prior to adminietraticn which was measured ta be about

3.5 mm {standard error of mean {SE} e 0.2, n e 38},

decreaeed within 1 hr to about 1.3 mm {SE e 0.1, n e 19).

After abcut 12 hrs the unreal size of the pupil was

:egeined. This data is presented as the change in IQP vs.

time in Fig. 4.

Intreaculer pressure was measured after 1 hr in all 40

eyes {of the 26 volunteere). As can he.seen in Figs. 5 and

5, the IQ? decreased frcm 12.1 mmHg {SE = 0.4, n = 20} prior

to administratimn of the drug, ta 8.2 {SE e 0.6, n = 10) 1

hr after efimifiistrefiion and to ?.4 (SE 2 0.5, n e 10) after

6 hre. ID? was maintained at ebmut 8.3 mmHg {SE a 0.6) for

up to 12 hrs. The IOP returned to nermal level after about

24 hrs.

Re can further be Seen in Figs. 5 and 6, the IDP dropped

, also in the untreatefl {left eye} which likely occurs as a

BET

Page2580f366

result at a systemic reaction. As a control, the emulsian

Of EXample l was administered in a similar manner. and no

significant change in 10? was measured.

5 >
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What is claimed is:

1. An ocular drug fielivery vehicle of an oil-in-water

submicron emulsiun camprising abmut 8.5 t0 50% 0f a first

cumponent of an Qilf about 0.1 t0 10% 9f a secend camponent

of an emulaifiar, about 0‘03 tQ 5% of a nen~i0nic surfactant

anfi an aqueaus component, said submicrsn emulsian having a

mean draplet size in the range at 0.05 ta 0,5 um.

2. The vehicle of claim 1 wherein the mean droplet

size is between about 6.1 and 0.3 pm.

3. The vahicle of claim 1 wherein the first aomponant

is a medium chain triglyceride oil, a vegetable Cil¢ a

mineral oil or mixtures thereaf.

4. The vehicle sf claim 3 wharein the first component

is present in an amount of about 1 ta 28%. .

5. The vehicla of claim 3 wherein the first component

is present in an amuunt 9f about 30 to 50% ta farm a viscaus

compasitian. V

6. The vehicle 0f slaim 1 wherein the emulsifier is a

phospholipid cmmpound or a mixtura sf phaspholipids.

7. The vehicle of Claim 6 wherein the phospholipid is

lecithin, phnsphatidylcholineI phosphatidylethanolamine 0:

mixtures thereaf.

8. The vehicle of claim 7 wherein the emulsifier is

present in an amount of abaut G.2 ta 5”.

9. The vehicle of claim 1 wherein the surfactant is a

nonaionic alkyiene oxifia candansate of an organic ccmpound

which captains ane or more hydroxyl'grcups. _

10. The vehicle cf claim 9 wherein the surfactant is

an ethaxylatefl alcohol nr aster campcund.
11. The vehicle of claim 10 wherein the nanmianic

surfactant is present in an ammunt of about QGZ ta 5%.

12. _ The vehicle of claim 1 wharain the first component

is present in an amount of abaut 1 to 26%, and the second

camponent anfl the non—ionic surfactant are each present in

én ammunt of abaut 6.2 t0 1%; ' '
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13. A topical cphthalmic campasitinn camprising an

effective amaunt of an ophthalmic drug and the acular drug

delivery vehicle of claim 1.

14. The campositian 0f claim 13 wherein the drug is an

anti—glaucmma drug, beta adrenergic blacker or mthar

autonomic system drug, a lccal anesthetic, a stercid, a nun-

steroidal anti*inflammatory drug, an antibietic drug, an

antifungal drug, an antiviral drug or ccmbinations theraof.

15. The compnsition of claim 13 wherein the drug iS

hydrcphilic 9r amphiphilic.

16. Tha composition of claim 14 wherein the drug is

pilocarpine 0r timolol.

17. The cumpositicn of claim 13 wherein the drug is

hydraphobic.

18. The campositian of claim 17 wherein the drug 15

indcmethacin, betaxolol or afiaprolol.

19. The compasition of claim 13 wherein the drug is

~ prgsent in an amount of about 0.65 to 5% by fieight.

20

25

30

35‘

20. Tha compoaitian of claim 13 further comprising a

preservative, an antiaxidant or an osmotic agent.

21. ?he composition 0f claim 13 further comprising an

effective ameunt 9f an additimnal drug.

22. The compasition 0f claim 21 wherein the afiditional

drug is a S—adrenergic blocker, a cannabinaid, a

chalinesterase inhibitor, 3 sympathmmimetic or a carhenic

anhydrasa inhibiter. V

23. The compo$itimn of claim 16 further camgrisinq an

effective amount of an additional drug which decreases

intraocular pressure when administered to the eye mf a

patient.

24. A method far reducing eye irritatian induced by

the administration cf a drug, which comgrises administering

said drug tn the aye tngethar with the Dania: firug delivery

vehicle sf claim 1.

25.- The method 0f claim 24 which further camprises

'selecting the emulsian to have drapiets 0f a maan diameter

Page 260 of 366
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26. A method fur reducing eye irritation which

comprises administering t0 an irritated eye an effective

amnunt of the acular drug delivery vehicle cf claim 1.

2?. The method of claim 26 which further camyrises

selecting the emulsicn tn have droplets Bf a mean diameter

of between about 0.1 and 0.3 pm.

2%. A method for aflministering a topical Qphthelmic

compasition 0f 3 drug having a therapeutic effect an the

eye. which comprises formulating the topical ephthalmic

compnsition 0f claim 13 and administering an effective

amount of such cemposition to the eye nf a patient.

29. The methcd of claim 28 which further comprises

selecting the emulsion ta have droplets af a mean diameter

of between about 0.1 and 3.3 pm.

30. A methoa for administering increased amount 9f a

firug to the eye withnut causing itritntian therenf, which

camprises administering said increasefl amount 0f said drug

tn the eye with the ocular drug delivery vehiele of claim 1.

31. The method of claim 30 which further comprises

selecting the emulsion to have droplets of a mean diameter

0f between about 6.1 and 0.3 pm.

32. A methud far administering increased amount 0f 3

drug to the eye witheut causing irritatien therenf, which

cempriees administering said increased ammunt cf saia drug

to the eye in the compositien of claim 13.

33. The methed of claim 33 which further comprises

selecting the emulsion to have droplets of a mean diameter

ef between about 0.1 and 0.3 pm. I i

34. A methed for providing increased bioavailability

af an ophthalmic drug which canprisee administering said

drug t0 the eye in the ccmpoeitien of claim 13.

35. The method of claim 34 which further cemprises

selecting the emuleion to have drapiete of a mean diameter

of between about 0.1 and 0.3 um.

36. A method fer providing increased bioavailability

nf an onhthalmic firug which camprises administering saifi

ES
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drug ta tha eya with the ocular drug delivery vehicle of

claim 1.

37. The methofi of claim 36 which further comprisas

selecting the emulsion to have droplets of a mean diameter

5 9f hetwaen about 8.1 and 6.3 gm.

10

15

20

25

3t}

35
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S. aureus 2_1>< 106

E. coli 65 X 106

R aeruginosa 5.8x 106

C. albicans 3.2 X 105
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number
Substitute for Form PTO-875 14/493,903

APPLICATION AS FILED - PART I OTHER THAN

Column 1 (Column 2) SMALL ENTITY SMALL ENTITY

BASIC FEE
(37 CFR1.16(a) (b) or (0))
SEARCH FEE
(37 CFR1.16(k) 0) or(m))

EXAMINATION) FOEE»(37 CFR1. 16(0

If the specification and drawings exceed 100
APPLICATION SIZE sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional
(37 CFR1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.

41 (a)(1)(G) and 37 CFR1.16(s).

MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j))

* lfthe difference in column 1 is less than zero, enter ”0” in column 2.

APPLICATION AS AMENDED - PART II

OTHER THAN

(Column 2) (Column 3) SMALL ENTITY
CLAIMS HIGHEST

REMAINING NUMBER ADDITIONAL ADDITIONAL
AFTER PREVIOUSLY FEE($) FEE($)

AMENDMENT PAID FOR
Total

(37 OFR1. 160))

Independent(37 OFR1. 16(h))

Application Size Fee (37 CFR1.16(S))
AMENDMENTA

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR1.16(j))

TOTAL
ADD'L FEE

(Column 2) (Column 3)
OLAIMS HIGHEST

REMAINING NUMBER ADDITIONAL ADDITIONAL
AFTER PREVIOUSLY FEE($) FEE($)
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Total

(37 OFR1. 160))
Independent

(37 OFR1. 16(h))

Application Size Fee (37 CFR1.16(S))
AMENDMENTB

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR1.16(j))

TOTAL
ADD'L FEE ADD'L FEE

* lfthe entry in column 1 is less than the entry in column 2, write ”0” in column 3.
** lfthe ”Highest Number Previously Paid For” IN THIS SPACE is less than 20, enter ”20”.

*** 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 found in the appropriate box in column 1.
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UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Addless. COMMISSIONER FOR PATENTSPO Box 1450

Alexandria, Vingia 22313-1450wwwusptogov

APPLICATION FILING or GRP ART
NUMBER 371(0) DATE UNIT F FEE REC'D ATTY.DOCKET.NO TOT CLAHVIS IND CLAIMS

 
 
   

14/493,903 09/23/2014 1629 2400 2014—1250 30 3

CONFIRMATION NO. 7395

513 FILING RECEIPT

WENDEROTH, LIND & PONACK, L.L.P.

1030 15th Street. N.w.. llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll00000007 0 9327
Suite 400 East

Washington, DC 20005-1503

Date Mailed: 10/01/2014

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination

in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the

application must include the following identification information: the US. APPLICATION NUMBER, FILING DATE,

NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please

submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the

changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit

any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply

to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

lnventor(s)

Shirou SAWA, Hyogo, JAPAN;

Shuhei FUJITA, Hyogo, JAPAN;

Applicant(s)
SENJU PHARMACEUTICAL CO., LTD., Osaka, JAPAN

Power of Attorney: The patent practitioners associated with Customer Number 00513

Domestic Priority data as claimed by applicant

This application is a DIV of 14/261 ,720 04/25/2014
which is a DIV of 14/165,976 01/28/2014 PAT 8754131

which is a DIV of 13/687,242 11/28/2012 PAT 8669290

which is a DIV of 13/353,653 01/19/2012 PAT 8497304

which is a DIV of 10/525,006 03/28/2005 PAT 8129431
which is a 371 of PCT/JP2004/000350 01/16/2004

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the

USPTO. Please see http://www.uspto.gov for more information.)
JAPAN 2003-012427 01/21/2003

Permission to Access - A proper Authorization to Permit Access to Application by Participating Offices

(PTO/SB/39 or its equivalent) has been received by the USPTO.

Request to Retrieve - This application either claims priority to one or more applications filed in an intellectual

property Office that participates in the Priority Document Exchange (PDX) program or contains a proper Request to
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Retrieve Electronic Priority Application(s) (PTO/SB/38 or its equivalent). Consequently, the USPTO will attempt

to electronically retrieve these priority documents.

If Required, Foreign Filing License Granted: 09/29/2014

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,

is US 14/493,903

Projected Publication Date: 01/08/2015

Non-Publication Request: No

Early Publication Request: No
Title

AQUEOUS LIQUID PREPARATION CONTAINING

2-AMINO-3-(4-BROMOBENZOYL)PHENYLACETIC ACID

Preliminary Class

514

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a US. patent extend only throughout the territory of the United States and have no

effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent

in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international

application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same

effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing

of patent applications on the same invention in member countries, but does not result in a grant of "an international

patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent

protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an

application for patent in that country in accordance with its particular laws. Since the laws of many countries differ

in various respects from the patent law of the United States, applicants are advised to seek guidance from specific

foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must

issue a license before applicants can apply for a patent in a foreign country. The filing of a US. patent application

serves as a request for a foreign filing license. The application's filing receipt contains further information and

guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the

section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign

patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it

can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish

to consult the US. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,

this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
page 2 of 4
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countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may

call the US. Government hotline at 1-866-999-HALT (1-866-999-4258).

LICENSE FOR FOREIGN FILING UNDER

Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15

GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING

LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where

the conditions for issuance of a license have been met, regardless of whether or not a license may be required as

set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier

license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The

date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless

it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter

as imposed by any Government contract or the provisions of existing laws relating to espionage and the national

security or the export of technical data. Licensees should apprise themselves of current regulations especially with

respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of

State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and

Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of

Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING

LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,

if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed

from the filing date of this application and the licensee has not received any indication of a secrecy order under 35

U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

 

SelectUSA

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 US. offers tremendous resources

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

promote and facilitate business investment. SelectUSA provides information assistance to the international investor

community; serves as an ombudsman for existing and potential investors; advocates on behalf of US. cities, states,

and regions competing for global investment; and counsels US. economic development organizations on investment

attraction best practices. To learn more about why the United States is the best country in the world to develop
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technology, manufacture products, deliver services, and grow your business, visit http://www.SeIectUSA.gov or call
+1 -202-482—6800.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor

Shirou SAWA

Serial No. NEW

Filed September 23, 2014

Attorney Docket No. 2014-1250

AQUEOUS LIQUID PREPARATION

CONTAINING 2-AMINO-3-(4-

BROMOBENZOYL)PHENYLACETIC ACID

(Rule 1.53(b) Divisional

of Serial No. 14/261,720,

Filed April 25, 2014)

INFORMATION DISCLOSURE STATEMENT

Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313-1450

Sir/Madam:

Pursuant to the provisions of 37 CFR § 1.56, 1.97 and 1.98, Applicant requests

consideration of the information listed on attached Form PTO/SB/08.

It is requested that the Examiner consider all the information of record in the prior parent

application(s) (Serial No. l4/26l,720), relied on by the present application under 35 U.S.C. §

120. A copy of any listed reference that was previously cited by or submitted to the PTO in the

prior parent application(s) is not required or provided herein (see 37 CFR. l.98(d)).

la. [X] This Information Disclosure Statement is submitted:

Within three months of the filing date (or of entry into the National Stage) of the above-

entitled application, or

before the mailing of a first Office Action on the merits or the mailing of a first Office

Action after the filing of an RCE,

The USPTO is hereby authorized to charge anyfees under 37 C.F.R. §§ 1.16, 1.17, and 1.492, which may be required by this
paper to Deposit Account No. 23-0975.
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lb.

1c.

and thus no certification and/or fee is required.

[] This Information Disclosure Statement is submitted

after the events of above paragraph la and prior to the mailing date of a final Office

Action or a Notice of Allowance or an action which otherwise closes prosecution in the

application, and thus:

(1) [] the certification of paragraph 2 below is provided, or

(2) [] the fee of $180.00 ($90.00 for small entity) specified in 37 CFR l.l7(p) is

enclosed.

[] This Information Disclosure Statement is submitted:

after the mailing date of a final Office Action or Notice of Allowance or action which

otherwise closes prosecution in the application, and prior to payment of the issue fee, and

thus:

the certification of paragraph 2 below is provided, M

the fee of $180.00 ($90.00 for small entity) specified in 37 CFR 1.17(p) is enclosed.

It is hereby certified

a. [] that each item of information contained in this Information Disclosure

Statement was first cited in any communication from a foreign patent office in a

counterpart foreign application not more than three months prior to the filing of

the Statement (37 CFR. § l.97(e)(l)), or

b. [] that no item of information contained in the Information Disclosure Statement

was cited in a communication from a foreign patent office in a counterpart
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foreign application and, to the knowledge of the person signing the certification

after making reasonable inquiry, was known to any individual designated in

§l.56(c) more than three months prior to the filing of the Statement (37 C.F.R. §

l.97(e)(2)).

3. For each non-English language reference listed on the attached Form PTO/SB/OS,

reference is made to one or more of the following:

a. [] a filll or partial English language translation submitted herewith,

b. [] an International Search Report submitted herewith,

c. [] a foreign patent office search report or office action (in the English language)

submitted herewith,

d. [] the concise explanation contained in the specification of the present application

at page,

e. [] the concise explanation set forth in the attached English language abstract,

f. [] the concise explanation set forth below or on a separate sheet attached to the

reference:

4. [] A foreign patent office search report citing one or more of the references is enclosed.

Respectfully submitted,

/Wa rren M . Digitally signed by/Warren M.Cheek,Jr./DN: cn=/Warren M. Cheek, Jr./, 0, ou,
emai|=wcheek@wenderoth.com, c=US

C heek, J r ./ Date=2014.09.2313;2o;o7 -o4'oo'
Warren M. Cheek

Registration No. 33,367

WMC/dlk Attorney for Applicant

Washington, DC. 20005-1503

Telephone (202) 721-8200

Facsimile (202) 721-825 0

September 23, 2014
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Sheet 1 0f 5 INFORMATION DISCLOSURE STATEMENT
ATTY DOCKET NO.
2014-1250

SERIAL NO.

FORM PTO/SB/08 A&B (modified) NEW
U.S. DEPARTMENT OF COMMERCE
PATENT AND TRADEMARK OFFICE FIRST NAMED INVENTOR

Shirou SAWA

LIST OF REFERENCES CITED BY APPLICANT(S)
(Use several sheets ifnecessary) FILING DATE

Date Submitted to PTO: September 23, 2014 September 23; 2014

U.S. PATENT DOCUMENTS

*EXAMINER
INITIAL

DOCUMENT
NUMBER

FILING DATE

DATE IF APPROPRIATE
NAME CLASS SUBCLASS

5,603,929 2/1997 Desai et 211.

5,653,972 8/1997 Desai et 211.

4,910,225 3/1990 Ogawa et 211.

5,110,493 5/1992 Cherng-Chyi et al.

A 6,383,471 5/2002 Chen et 211.E

IlanMImnl WWW
IIMHEMIHMHIIMIII
IIHEIMIHMHIEMIII
Ilnnmwamwmllllll

awa

-- 6,369,112 4/2002 Xia
Hellberg et 211.

AL 5,597,560 1/1997 Bergamini et 211.

AM 6,395,746 5/2002 Cagle et 211.

5,475,034 12/1995 Yanni et 211.

5,540,930 7/1996 9‘<

5,942,508 8/1999 Sawa

A 6,274,592 8/2001Q

IIHEMMMHMI m
IIflEIMIEMI MW,
IlnalMIMMI mm
Ilnanwumwl MW,
Ilflflflfllwm
IIHMIMIMW
Ilnanwumw

Pfige’rfifléroffififial ifreference considered, whether or not citation is in conformance with MPEP 609; draw line through
citation ifnot in conformance and not considered. Include copy ofthisform with next communication to applicant.

Sawa

IEIEII
Sawa et a1.

Sallmann et 211.

Johnson

 



Page 306 of 366

Sheet 2 0f 5 INFORMATION DISCLOSURE STATEMENT
ATTY DOCKET NO. SERIAL NO.

FORM PTO/SB/08 A&B (modified) 20141250 NEW
U.S. DEPARTMENT OF COMMERCE
PATENT AND TRADEMARK OFFICE FIRST NAMED INVENTOR

Shirou SAWA

LIST OF REFERENCES CITED BY APPLICANT(S)
(Use several sheets ifnecessary) FILING DATE

Date Submitted to PTO: September 23, 2014 September 23; 2014

FOREIGN PATENT DOCUMENTS

--_----—

-I—-—--——
-I—----——
-I—----——
-I—----——
-I—--—--—

-I—-—--——
-I— -——96/14829 5/1996

01/15677 3/2001

2013188 9/1990

02/ 13804 2/2002

707 119 9/1995

-]]:- 02083323 3/1990
-I—-—--——
-I—----——
-I—----——
-I—----——
-I—----——
-I—--
-I—--

OTHER DOCUMENT(S) (Including Author, Title, Date, Pertinent Pages, Etc.)

New Drugs in Japan, 2001, 2001 Edition, Published by Yakuji Nippo Ltd., May 11, 2001, pp. 27-29, and its
English translation of the material ponions.

 
Pfige’rfifleroffififial ifreference considered, whether or not citation is in conformance with MPEP 609; draw line through
citation ifnot in conformance and not considered. Include copy ofthisform with next communication to applicant.
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FORM PTO/SB/08 A&B (modified)

INFORMATION DISCLOSURE STATEMENT

ATTY DOCKET NO. SERIAL NO.
2014-1250 NEW

US. DEPARTMENT OF COMMERCE
PATENT AND TRADEMARK OFFICE FIRST NAMED INVENTOR

Shirou SAWA

LIST OF REFERENCES CITED BY APPLICANT(S)
(Use several sheets ifnecessary) FILING DATE

Date Submitted to PTO: September 23, 2014 September 23; 2014
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O70
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ISTA Pharmaceuticals, “New Drug Applications: Xibrom”, http://www.drugs.com/nda/Xibrom_040525.htmt, accessed
online 9/19/2007.

Nolan et al., “The Topical Anti-Inflammatory and Analgesic Properties of Bromfenic in Rodents”, Agents and Actions, V01.
25, No. 1-2, pp. 77-85, August 1988.

Corrected partial English translation of New Drugs in Japan, 2001, 2001 Edition, Published by Yakuji Nippo Ltd., May 1 1,
2001, pp. 27-29, previously submitted on April 1 1, 2005.

Complete English translation of New Drugs in Japan, 2001, 2001 Edition, Published by Yakuji Nippo Ltd., May 1 1, 2001,
pp. 27-29.

Notice of Opposition dated February 19, 2009 issued by EPO in connection with the corresponding European patent
application and Opposition.

http://medical-dictionary.thefreedictionary.com/prophylactic accessed 12/ 15/2009.

Y. Hara, “Evaluation of New Drugs by Clinicians”, Clinics & Drug Therapy, Vol. 19, No. 10, October 2000, pp. 1-2.

G. Smolin, M.D., “New Drugs in Ophthalmology”, International Ophthalmology Clinics, Vol. 36, No. 2, 1996, pp. 1-9.

ISTA News Release, XIBROMTM, Bromfenac Ophthalmic Solution, 2007, p. 1.

S. Prince et al., “Analysis of Benzalkonium Chloride and its Homologs: HPLC Versus HPCEI”, Journal of Pharmaceutical
and Biomedical Analysis, Vol. 19, pp. 877-882, 1999.

M. Doughty, “Therapeutics: Medicines Update p] 8 Side-Effects of Anti-Epilepsy Drugs”, Optician, Vol. 223, No. 5853,
May 31, 2002, pp. 16-22.

I. Reddy, Ph.D., “Ocular Therapeutics and Drug Delivery”, Technomics Publishing Co., Basel, pp. 42-43, 390, 1996.

H. Schott, “Comparing the Surface Chemical Properties and the Effect of Salts on the Cloud Point of a Conventional
Nonionic Surfactant, Octoxynol 9 (Triton X-100), and of its Oligomer, Tyloxapol (Triton WR-1339)”, Journal of Colloid and
Interface Science, Vol. 205, pp. 496-502, 1998.

O. Regev, “Aggregation Behavior of Tyloxapol, a Nonionic Surfactant Oligomer, in Aqueous Solution”, Journal of Colloid
and Interface Science, Vol. 210, pp. 8-17, 1999.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor : Attorney Docket No. 2014-1250

Shirou SAWA

Serial No. NEW

Filed September 23, 2014

AQUEOUS LIQUID PREPARATION

CONTAINING 2-AMINO-3-(4-

BROMOBENZOYL)PHENYLACETIC ACID

(Rule 1.53(b) Divisional

of Serial No. 14/261,720,

Filed September 23, 2014)

PRELIMINARY AMENDMENT

Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313-1450

Sir/Madam:

Prior to examination, please amend the above-identified application as follows:

The USPTO is hereby authorized to charge anyfees under 37 C.F.R. §§ 1.16, 1.17, and 1.492, which may be required by this
paper to Deposit Account No. 23-0975, exceptfeesfor multiple dependent claims.
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AMENDMENTS TO THE CLAIMS

1-18. (Cancelled)

19. (New) A method for treating an inflammatory disease of an eye, the method comprising

administering to said eye a stable aqueous liquid preparation that comprises: (a) a first

component; and (b) a second component; wherein the first component is 2-amino-3-(4-

bromobenzoyl)phenylacetic acid or a pharmacologically acceptable salt thereof or a hydrate

thereof, wherein the hydrate is at least one selected from a U2 hydrate, l hydrate, and 3/2

hydrate; the first component is the sole pharmaceutical active ingredient contained in the

preparation; the second component is tyloxapol and is present in said liquid preparation in an

amount sufficient to stabilize said first component; wherein said stable liquid preparation is

formulated for ophthalmic administration; and wherein said liquid preparation is administered to

said eye at a dose and a frequency effective to treat said inflammatory disease.

20. (New) The method according to claim 19, wherein said inflammatory disease is a disease of

an anterior or posterior segment of said eye.

21. (New) The method according to claim 20, wherein said disease is postoperative

inflammation.

22. (New) The method according to claim 19, wherein the first component is a 2-amino-3-(4-

bromobenzoyl)phenylacetic acid sodium salt.

23. (New) The method according to claim 19, wherein the concentration of tyloxapol is from

about 0.01 w/v % to about 0.05 w/v %; and wherein the first component is a 2-amino-3-(4-

bromobenzoyl)phenylacetic acid sodium salt, wherein the concentration of the 2-amino-3-(4-

bromobenzoyl)phenylacetic acid sodium salt is from about 0.01 to about 0.2 w/v %.

24. (New) The method according to claim 23, wherein the concentration of the 2-amino-3-(4-

bromobenzoyl)phenylacetic acid sodium salt is from about 0.02 w/v% to about 0.1 w/v %.
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25. (New) The method according to claim 23, wherein the aqueous liquid preparation further

comprises a quaternary ammonium salt.

26. (New) The method according to claim 23, wherein the concentration of the 2-amino-3-(4-

bromobenzoyl)phenylacetic acid sodium salt is about 0.1 w/V %.

27. (New) The method according to claim 19, wherein the stable aqueous liquid preparation

consists essentially of: (a) 2-amino-3-(4- bromobenzoyl)phenylacetic acid sodium salt, (d)

sodium tetraborate, (e) EDTA sodium salt, (f) benzalkonium chloride, (g) polyVinylpyrrolidone,

and (h) sodium sulfite, wherein said liquid preparation is formulated for ophthalmic

administration, and wherein the concentration of the 2-amino-3-(4-bromobenzoyl)phenylacetic

acid sodium salt is from about 0.02 w/V% to about 0.1 w/V %.

28. (New) The method according to claim 19, wherein said dose comprises one or two drops.

29. (New) A method for treating an inflammatory disease of an eye, the method comprising

administering to said eye a stable aqueous liquid preparation that comprises: (a) a first

component; and (b) a second component; wherein the first component is 2-amino-3-(4-

bromobenzoyl)phenylacetic acid or a pharmacologically acceptable salt thereof or a hydrate

thereof, wherein the hydrate is at least one selected from a 1/2 hydrate, l hydrate, and 3/2

hydrate; the first component is the sole pharmaceutical active ingredient contained in the

preparation; the second component is tyloxapol; wherein said stable liquid preparation is

formulated for ophthalmic administration; wherein the stable aqueous liquid preparation is

characterized in that greater than about 90% of the original amount of the first component

remains in the preparation after storage at about 60 CC for 4 weeks; and wherein said liquid

preparation is administered to said eye at a dose and a frequency effective to treat said

inflammatory disease.

30. (New) The method according to claim 29, wherein the stable aqueous liquid preparation is

characterized in that greater than about 92% of the original amount of the first component

remains in the preparation after storage at about 60 °C for 4 weeks.
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31. (New) The method according to claim 29, wherein said inflammatory disease is a disease of

an anterior or posterior segment of said eye.

32. (New) The method according to claim 31, wherein said disease is postoperative

inflammation.

33. (New) The method according to claim 29, wherein the concentration of tyloxapol is fiom

about 0.01 w/v % to about 0.05 w/v %; and wherein the first component is a 2-amino-3-(4-

bromobenzoyl)phenylacetic acid sodium salt, wherein the concentration of the 2-amino-3-(4-

bromobenzoyl)phenylacetic acid sodium salt is from about 0.01 to about 0.2 w/v %.

34. (New) The method according to claim 33, wherein the concentration of the 2-amino-3-(4-

bromobenzoyl)phenylacetic acid sodium salt is from about 0.02 w/v% to about 0.1 w/v %.

35. (New) The method according to claim 29, further comprising a quaternary ammonium salt

36. (New) The method according to claim 29, wherein the stable aqueous liquid preparation

consists essentially of: (a) 2-amino-3-(4- bromobenzoyl)phenylacetic acid or a

pharmacologically acceptable salt thereof or a hydrate thereof, wherein the hydrate is at least one

selected from a 1/2 hydrate, l hydrate, and 3/2 hydrate; (b) tyloxapol; (c) boric acid; (d) sodium

tetraborate; (e) EDTA sodium salt; (f) benzalkonium chloride; (g) polyvinylpyrrolidone; and (h)

sodium sulfite; and wherein the concentration of the 2-amino-3-(4-bromobenzoyl)phenylacetic

acid sodium salt is from about 0.02 w/v% to about 0.1 w/v %.

37. (New) A method for treating an inflammatory disease of an eye, the method comprising

administering to said eye a stable aqueous liquid preparation that comprises: (a) a first

component; and (b) a second component; wherein the first component is 2-amino-3-(4-

bromobenzoyl)phenylacetic acid or a pharmacologically acceptable salt thereof or a hydrate

thereof, wherein the hydrate is at least one selected from a l/2 hydrate, l hydrate, and 3/2

hydrate; the first component is the sole pharmaceutical active ingredient contained in the

preparation; the second component is tyloxapol; wherein said stable liquid preparation is

formulated for ophthalmic administration; provided that the liquid preparation does not include
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mannitol; and wherein said liquid preparation is administered to said eye at a dose and a

frequency effective to treat said inflammatory disease.

38. (New) The method according to claim 37, wherein said inflammatory disease is a disease of

an anterior or posterior segment of said eye.

39. (New) The method according to claim 38, wherein said disease is postoperative

inflammation.

40. (New) The method according to claim 37, wherein the first component is a 2-amino-3-(4-

bromobenzoyl)phenylacetic acid sodium salt.

41. (New) The method according to claim 40, wherein the concentration of tyloxapol is from

about 0.01 w/V % to about 0.05 w/V % and the concentration of the 2-amino-3-(4-

bromobenzoyl)phenylacetic acid sodium salt is from about 0.05 to about 0.2 w/V %.

42. (New) The method according to claim 40, wherein the concentration of the 2-amino-3-(4-

bromobenzoyl)phenylacetic acid sodium salt is from about 0.02 w/V% to about 0.1 w/V %.

43. (New) The method according to claim 38; wherein the stable aqueous liquid preparation

consists essentially of: (a) 2-amino-3-(4- bromobenzoyl)phenylacetic acid or a

pharmacologically acceptable salt thereof or a hydrate thereof, wherein the hydrate is at least one

selected from a 1/2 hydrate, l hydrate, and 3/2 hydrate; (b) tyloxapol; (c) boric acid; (d) sodium

tetraborate; (e) EDTA sodium salt; (f) benzalkonium chloride; (g) polyVinylpyrrolidone; and (h)

sodium sulfite; wherein the concentration of the 2-amino-3-(4-bromobenzoyl)phenylacetic acid

sodium salt is from about 0.02 w/V% to about 0.1 w/V %.

44. (New) The method according to claim 38, wherein the stable aqueous liquid preparation is

characterized in that greater than about 90% of the original amount of the first component

remains in the preparation after storage at about 60 °C for 4 weeks.

45. (New) The method according to claim 38, wherein the concentration of tyloxapol is from

about 0.01 w/V % to about 0.05 w/V %; and wherein the first component is a 2-amino-3-(4-
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bromobenzoyl)phenylacetic acid sodium salt, wherein the concentration of the 2-amino-3-(4-

bromobenzoyl)phenylacetic acid sodium salt is from about 0.02 to about 0.1 w/v %.

46. (New) The method according to claim 19, wherein the aqueous liquid preparation further

satisfies the preservative efficacy standard of EP-criteria B of the European Pharmacopoeia as

follows: viable cell counts of bacteria (S. aureus, P. aeruginosa) 24 hours and 7 days after

inoculation decrease to not more than 1/ 10 and not more than 1/ 1000, respectively, and

thereafter, the cell count levels off or decreases; and viable cell count of fiJngi (C. albicans, A.

niger) 14 days after inoculation decreases to not more than 1/10, and thereafter, the cell count

keeps the same level as that of 14 days after inoculation.

47. (New) The method according to claim 29, wherein the aqueous liquid preparation further

satisfies the preservative efficacy standard of EP-criteria B of the European Pharmacopoeia as

follows: viable cell counts of bacteria (S. aureus, P. aeruginosa) 24 hours and 7 days after

inoculation decrease to not more than 1/ 10 and not more than 1/ 1000, respectively, and

thereafter, the cell count levels off or decreases; and viable cell count of fiJngi (C. albicans, A.

niger) 14 days after inoculation decreases to not more than 1/ 10, and thereafter, the cell count

keeps the same level as that of 14 days after inoculation.

48. (New) The method according to claim 37, wherein the aqueous liquid preparation further

satisfies the preservative efficacy standard of EP-criteria B of the European Pharmacopoeia as

follows: viable cell counts of bacteria (S. aureus, P. aeruginosa) 24 hours and 7 days after

inoculation decrease to not more than 1/ 10 and not more than 1/1000, respectively, and

thereafter, the cell count levels off or decreases; and viable cell count of fiJngi (C. albicans, A.

niger) 14 days after inoculation decreases to not more than 1/ 10, and thereafter, the cell count

keeps the same level as that of 14 days after inoculation.
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REMARKS

The present application is a divisional of Serial No. 14/261,720. The present Preliminary

Amendment is submitted to cancel original claims 1-18, and add new claims 19-48.

No new matter has been added.

Respectfully submitted,
Digitally signed by /Warren M. Cheek,

/Wa rren M. DN: cn=/Warren M. Cheek,Jr./, o, ou,
emai|=wcheek@wenderoth.com,

I 0 Date: 2014.09.23 13:20:52 -O4'OO'

Warren M. Cheek

Registration No. 33,367

WMC/dlk Attorney for Applicant

Washington, DC. 20005-1503

Telephone (202) 721-8200

Facsimile (202) 721-825 0

September 23, 2014
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor

Shirou SAWA

Serial No. NEW

Filed September 23, 2014 : Attorney Docket No. 2014-1250

AQUEOUS LIQUID PREPARATION

CONTAINING 2-AMINO-3-(4-

BROMOBENZOYL)PHENYLACETIC
ACID

(Rule 1.53(b) Divisional

of Serial No. 14/261,720,

Filed April 25, 2014)

CLAIM OF PRIORITY UNDER 35 USC 119

Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313-1450

Sir/Madam:

Applicant, in the above-identified application hereby claims the date of priority under the

International Convention of Japanese Patent Application No. 2003-012427, filed January 21,

2003, as acknowledged in the Application Data Sheet of this application.

A certified copy of said Japanese Patent Application is of record in a parent application.

Respectfully submitted,

/Wa rre n M JDiigitally signed by/Warren NLCheek,
DN: c|n=/Wharr:n M. cgeek,th./, o, ou,emai =wc ee @wen erot .com,

C h ee k, J r./ CD=aLtJeS:2014.09.2313:21:08 -04'00'
Warren M. Cheek

Registration No. 33,367

WMC/dlk Attorney for Applicant

Washington, DC. 20005-1503

Telephone (202) 721-8200

Facsimile (202) 721 -825 0

September 23, 2014

 

The USPTO is hereby authorized to charge anyfees under 37 C.F.R. §§ 1.16, 1.17, and 1.492, which may be required by this
paper to Deposit Account No. 23-0975.
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Doc Code: TRACK1.REQ

Document Description: TrackOne Request PTO/AlA/424 (04—14)

CERTIFICATION AND REQUEST FOR PRIORITIZED EXAMINATION

UNDER 37 CFR 1.102(e) (Page 1 of 1) 
First Named - Nonprovisional Application Number (if

smmu SAWA

AQUEOUS LIQUID PREPARATION CONTAINING 2-AMINO-3-(4-BROMOBENZOYL)PHENYLACETIC ACID

APPLICANT HEREBY CERTIFIES THE FOLLOWING AND REQUESTS PRIORITIZED EXAMINATION FOR
THE ABOVE-IDENTIFIED APPLICATION.

1. The processing fee set forth in 37 CFR 1.17(i)(1) and the prioritized examination fee set forth in

37 CFR 1.17(c) have been filed with the request. The publication fee requirement is met

because that fee, set forth in 37 CFR 1.18(d), is currently $0. The basic filing fee, search fee,

and examination fee are filed with the request or have been already been paid. I understand

that any required excess claims fees or application size fee must be paid for the application.

2. I understand that the application may not contain, or be amended to contain, more than four

independent claims, more than thirty total claims, or any multiple dependent claims, and that

any request for an extension of time will cause an outstanding Track | request to be dismissed.

3. The applicable box is checked below:

I. Orioinal Ao olication Track One - Prioritized Examination under ~ 1.102 e 1
 

i. (a) The application is an original nonprovisional utility application filed under 35 U.S.C. 111(a).

This certification and request is being filed with the utility application via EFS—Web.
---OR---

(b) The application is an original nonprovisional plant application filed under 35 U.S.C. 111(a).

This certification and request is being filed with the plant application in paper.

ii. An executed inventor’s oath or declaration under 37 CFR 1.63 or 37 CFR 1.64 for each

inventor, g the application data sheet meeting the conditions specified in 37 CFR 1.53(f)(3)(i) is

filed with the application.

ll. Request for Continued Examination - Prioritized Examination under § 1.1029112)

i. A request for continued examination has been filed with, or prior to, this form.

ii. lfthe application is a utility application, this certification and request is being filed via EFS—Web.

iii. The application is an original nonprovisional utility application filed under 35 U.S.C. 111(a), or is

a national stage entry under 35 U.S.C. 371.

iv. This certification and request is being filed prior to the mailing of a first Office action responsive

to the request for continued examination.

v. No prior request for continued examination has been granted prioritized examination status

U 37 CFR1- 0 e 2 - Di itall si nedb arren M.Cheek,Warren 5)” g y 9 WJr./
I‘:cn= "arren V. ee r. 0 Cu

emailzwcheek@wenderoth.com, c=US
I Date: 2014.09.23 13:21 :29 —O4'OO' Dateseptember 23, 2014

Name Warren M. Cheek Practitioner 33,367Print/T oed Re istration Number

Signature

Note: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications.
Submit multicle forms if more than one sia nature is reuired. *

*Total of 1 forms are submitted.
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Electronic Patent Application Fee Transmittal

AQUEOUS LIQUID PREPARATION CONTAINING 2-AMINO-3-(4-

T'tle °f Inventwn‘ BROMOBENZOYL)PHENYLACETIC ACID

First Named Inventor/Applicant Name: Shirou SAWA

Attorney Docket Number: 2014-1250

Filed as Large Entity

Trackl Prioritized Examination - Nonprovisional Application under 35 USC 111(a) Filing Fees

Sub-Total in

USD($)

Request for Prioritized Examination 1817 1 4000 4000

Claims:

Miscellaneous-Filing:

Description Fee Code Quantity 
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Patent-AppeaIs-and-lnterference:

Post-AI|owance-and-Post-lssuance:

Extension-of—Time:

Total in USD (5)
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Electronic Acknowledgement Receipt

“—

——

AQUEOUS LIQUID PREPARATION CONTAINING 2-AMINO-3-(4-

T'tle °f Inventwn‘ BROMOBENZOYL)PHENYLACETIC ACID

——

——

Payment information:

 
Submitted with Payment yes—

—Authorized User CHEEKJR., WARREN M.

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees)

figgrgggnydlmional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees)
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Charge any Additional Fees required under 37 C.F.R. Section 1.19 (Document supply fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.20 (Post Issuance fees)

Charge any Additional Fees required under 37 C. F. R. Section 1. 21 (Miscellaneous fees and charges)

File Listing:

Document . . File Size(Bytes)/ Multi Pages

208673

Transmittal of New Application AttachA1_Trans.pdf 5f80295ab1263ece92a00dbd18fd4a672b I

The PDF file has been signed with a digital signature and the legal effect of the document will be based on the contents of the file not the
digital signature.

1561663

8eba3864e12fdaa11e7cdb976e491ffcf969
4da3

a1a7d181017ab6549fe70b9cf7d62f32395 I

The PDF file has been signed with a digital signature and the legal effect of the document will be based on the contents of the file not the
digital signature.

111532

Oath or Declaration filed AttachC1_Decl.pdf e240517d0d541bc4b864898115fa38c8896
c5a8b

The PDF file has been signed with a digital signature and the legal effect of the document will be based on the contents of the file not the
digital signature.

436477

Power of Attorney AttachC2_Poa.pdf fba4694300b19c1b0946efb80d97e476cd5
e0239
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The PDF file has been signed with a digital signature and the legal effect of the document will be based on the contents of the file not the
digital signature.

Information:

. . 185726
Information Disclosure Statement (IDS)

Form (SBOS) AttachD1_Ids.pdf ec6b733593bb26aae8874bea86607509b8
89b24e

This is not an USPTO supplied IDS fillable form

The PDF file has been signed with a digital signature and the legal effect of the document will be based on the contents of the file not the
digital signature.

. . 167944
Information Disclosure Statement (IDS)

Form (SBOS) AttachD2_SBOS.pdf 736d4aa0d1d695dbf19e4bcd3fc286af595
3246

4df1310f4104ce83e3f2cbea8c2fda4ea84d .
(26

The PDF file has been signed with a digital signature and the legal effect of the document will be based on the contents of the file not the
digital signature.

Information:

174438

Miscellaneous Incoming Letter AttachF_Cop.pdf eafOfff74e0674321f3881a5fb03b4c5672e8
d13

The PDF file has been signed with a digital signature and the legal effect of the document will be based on the contents of the file not the
digital signature.

Information:

170141

TrackOne Request AttachG.pdf
e6e627c8dec30ccb2f72fa240b9e15e229a2

97e8
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The PDF file has been signed with a digital signature and the legal effect of the document will be based on the contents of the file not the
digital signature.

Information:

Fee Worksheet (SBO6) fee-info.pdf
ef29523de14e52e574b6bbf8b6342a16b36

26b21

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO ofthe 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/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 ofthe 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.

 
Page 324 of 366



Page 325 of 366

Modified PTO/SB/05 (08/2008)
Patent and Trademark Office: US. DEPARTMENT OF COMMERCE

Under the Panerwork Reduction Act of 1994, no nersons are re-uired to res nond to a collection of information unless it dis-la s a valid OMB control number.  

Attorney Docket No. .‘ 2014-1250
UTILITY

PATENT APPLICATION

TRANSMITTAL Title: AQUEOUS LIQUID PREPARATION CONTAINING 2—
AMINO-3-(4-BROMOBENZOYL)PHENYLACETIC ACID

First Named Inventor: Shirou SAWA 

(Onlyfor new nonprovisional applications under 37 CFR 1.53(b)
 

Express Mail Label No.:

Commissioner for Patents
APPLICATION ELEMENTS

See MPEP chapter 600 concerning utilitypatent application contents ADDRESS TO" PO' BOX 1450' Alexandria, VA 22313—1450

1. [] Small Entity Status IS hereby asserted. ACCOMPANYING APPLICATION PARTS

2. [X] Specification [Total Pages: 29] 8. [X] Power of Attorney with cover letter
Both the claims and abstract must start on a new page . .
(For information on the preferred arrangement, see MPEP 608. 01(a)) 9~ [X] Information 131501051113 Statement (IDS)/PTO/SB/08

[] Copies of IDS Citations

Drawing(s) (35 USC 113) [Total Sheets: ]
10. [X] Preliminary Amendment

Declaration(s) [Total Pages: 2] . . . .
a. [] Copy from a prior application (37 CFR 1.63(d)(1)) 1 1. [] Non-Publication Request and Certification
O’or continuation/divisional with (37 CFR 1.63(d)(1)) completed) under 35 U.S.C. 122 (b)(2)(B)(i).

Applicant must attach form PTO/SB/35 or its equivalent.

Application Data Sheet (see 37 CFR 1.76)
12. [X] Other - Claim Of Priority; Certification and Request for

CD-ROM or CD-R in duplicate, large table or computer program Prioritized Examination
(Appendix)

Nucleotide and/0r Amino Acid Sequence Submission
(ifapplicable, all necessary)

a. [] Computer Readable Form
b. Specification Sequence Listing on:

i. [] CD-ROM or CD-R (2 copies); or
ii. [] Paper
The paper and computer readable copies are identical

18. If a CONTINUING APPLICATION, check appropriate box, and supply the requisite information below, and in a preliminary amendment, or in an
Application Data Sheet .‘

[] Continuation [X] Divisional [] Continuation-in-part (CIP) Of prior application NO. 14/261,720

Prior Application Information: Examiner: Layla Soroush GroupfWIalrfe n M Digitallysigned by Warren M Cheek Jr/. . , .
DN: cn=/Warren M. Cheek, Jr./, 0, cu,
wmmW

19. CORRESPONDENCE ADDRESS C heek J r / Date: 2014.09.23 13:17:27 -64'oo"I O 

CUSTOMER NO. Warren M. Cheek
Registration NO. 3 3 ,3 67

00513
WENDEROTH, LIND & PONACK, L.L.P.

1030 15th Street, N.W., Suite 400 East
Washington, DC. 20005-1503

Phone:(202) 721-8200
Fax:(202) 721-8250

September 23, 2014

  
 

The USPTQédgrgfifiqyfmed to charge anyfees under 3 7 CF.R. §§ 1.16, 1.17, and 1.492, which may be required by this paper andfor the eutirepeudeucy of
thepresent application to Deposit Account No. 23-0975, exceptfeesfor multiple dependent claims.



Page 326 of 366

PTO/AIN14 (12-13)
Approved for use through 0181/2014. OMB 0651-0032

U.S. 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 contains a valid OMB control number.
 

_ _ Attorney Docket Number 2014-1250
Application Data Sheet 37 CFR 1.76

 

Application Number   
Title of Invention AQUEOUS LIQUID PREPARATION CONTAINING 2—AM|NO-3—(4-BROMOBENZOYL)PHENYLACETIC ACID

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.
This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the
document may be printed and included in a paper filed application.

  
Secrecy Order 37 CFR 5.2

I:I Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.)

Inventor Information:

Inventor 1

Legal Name

 

 

 
  

Prefix Given Name Middle Name Family Name Suffix

Shirou

Residence Information (Select One) 0 US Residency (9 Non US Residency 0 Active US Military Service

City Hyogo Country of Residence i 'Jp

 

Mailing Address of Inventor:

Address 1 6/0 SENJU PHARM. CO_, LTD_, Kobe Creative Center

Address 2 5-4, Murotani 1-chome, Nishi-ku, Kobe-shi

Postal Code 651—2241 JP

Inventor 2

Legal Name

Prefix Given Name Middle Name Family Name Suffix

Shuhei FUJITA

Residence Information (Select One) 0 US Residency @ Non US Residency 0 Active US Military Service

 

Mailing Address of Inventor:

Address 1

Address 2
  
 

 

 

c/o SENJU PHARM, CO., LTD., Kobe Creative Center

5—4, Murotani 1—chome, Nishi—ku, Kobe—shi

Postal Code 651—2241 JP

All Inventors Must Be Listed - Additional Inventor Information blocks may be

generated within this form by selecting the Add button.

  

 
 

Add

  
 

Correspondence Information:
Page 326 of 366

EFS Web 2.2.11



Page 327 of 366

PTO/AIN14 (12—13)
Approved for use through 0181/2014. OMB 0651-0032

U.S. 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 contains a valid OMB control number.

 

 

  
 

  
 

 Attorney Docket Number 2014-1250
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention AQUEOUS LIQUID PREPARATION CONTAINING 2—AM|NO-3-(4-BROMOBENZOYL)PHENYLACETIC ACID

Enter either Customer Number or complete the Correspondence Information section below.

For further information see 37 CFR 1.33(a).

|:| An Address is being provided for the correspondence Information of this application. 

Customer Number 00513

Email Address wlp@wenderoth.com Add Email

Application Information:

AQUEOUS LIQUID PREPARATION CONTAINING 2—AMINO-3—(4-BROMOBENZOYL)

  
 

 

Title of the Invention 

 

PH ENYLACETIC ACID

Attorney Docket Number 2014-1250 I Small Entity Status Claimed |:|
Application Type Nonprovisional

 
Total Number of Drawing Sheets (if any) 0 Suggested Figure for Publication (if any) 

Filing By Reference:

Only complete this section when filing an application by reference under 35 U.S.C. 1 I 1(c) and 37 CFR I .57(a). Do not complete this section if
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be
provided in the appropriate section(s) below (i.e., "Domestic Benefit/National Stage Information" and "Foreign Priority Information").

For the purposes of a filing date under 37 CFR1.53(b), the description and any drawings of the present application are replaced by this
reference to the previously filed application, subject to conditions and requirements of 37 CFR I .57(a).

Application number of the previously Filing date (YYYY—MM—DD) Intellectual Property Authority or Country i
filed application

Publication Information:

|:| Request Early Publication (Fee required at time of Request 37 CFR 1.219)

 
 
 

Request Not to Publish. I hereby request that the attached application not be published under

El 35 U.S.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the
subject of an application filed in another country, or under a multilateral international agreement, that requires

publication at eighteen months after filing.

 
 

Representative Information: 

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32).
Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer
Number will be used for the Representative Information during processing.

Please Select One: @ Customer Number 0 us Patent Practitioner 0 Limited Recognition (37 CFR11_9)

Customagétmbeeee 00513
EFS Web 2.2.11

 



Page 328 of 366

PTO/AlA/14 (12-13)
Approved for use through 01/31/2014. OMB 0651-0032

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 contains a valid OMB control number.

. . Attorney Docket Number 2014-1250
Application Data Sheet 37 CFR 1.76 _ _

APP"°at'°"Number —

Title of Invention AQUEOUS LIQUID PREPARATION CONTAINING 2-AM|NO-3-(4-BROMOBENZOYL)PHENYLACETIC ACID 
Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, or 365(c) or indicate National Stage

entry from a PCT application. Providing this information in the application data sheet constitutes the specific reference required

by 35 U.S.C. 1 19(e) or 120, and 37 CFR 1.78.

When referring to the current application, please leave the application number blank.

  

 
 
 

 

  
 

Prior Application Status Pending

Continuity Type Prior Application Number

Patented

Remove

Filing Date (YYYY-MM-DD)

2014-04-25

Remove

 Application Number

 
 

  

 

  
 

Prior Application Status

 

 

 
   

 
 

   

    
   

Application . . Prior Application Filing Date Issue Date
Number ContinUIty Type Number (YYYY-M M-DD) Patent Number (YYYY-MM-DD)

14/261720 Division of 14/165976 2012-01-28 8754131 2014-06-17

Prior Application Status Patented

Application . . Prior Application Filing Date Issue Date
Number ContinUIty Type Number (YYYY-M M-DD) Patent Number (YYYY-MM-DD)

  
 
 
  

14/165976

 
2012—11—28

Patented

8669290 2014—03—11

Prior Application Status
   

 

 

  

   

   

   

Application . . Prior Application Filing Date Issue Date
Number ContinUIty Type Number (YYYY-M M-DD) Patent Number (YYYY-MM-DD)

13/687242 Division of 13/353653 2012-01-19 8497304 2013-07-30

Prior Application Status Patented

Application . . Prior Application Filing Date Issue Date
Number ContinUIty Type Number (YYYY-M M-DD) Patent Number (YYYY-MM-DD)

  
13/353653 2005—03—28 8129431 2012—03—06

Prior Application Status w

Application Number Filing Date (YYYY-MM-DD)

Additional Domestic Benefit/National Stage Data may be generated within this form
by selecting the Add button. m

Foreign Priority Information:

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet

constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55(d). When priority is claimed to a foreign application
that is eligible for retrieval under the priority document exchange program (PDX) 'the information will be used by the Office to

automatically attempt retrieval pursuant to 37 CFR 1.55(h)(1) and (2). Under the PDX program, applicant bears the ultimate

responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual

property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1).
 

Remove

. . I .. _ _ i . .
Appjécaatlfitglgpgglger Country Filing Date (YYYY MM DD) Access Code (if applicable)

I

  
 

EFS Web 2.2.11



Page 329 of 366

PTO/AIN14 (12-13)
Approved for use through 01f31l2014. OMB 0651-0032

U.S. 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 contains a valid OMB control number.

. . Attorney Docket Number 2014-1250
Appllcatlon Data Sheet 37 CFR 1.76 _ _

App'mat'onNumber —

Title of Invention AQUEOUS LIQUID PREPARATION CONTAINING 2-AM|NO-3-(4-BROMOBENZOYL)PHENYLACETIC ACID

2003-01242? 2003-01-21 —
Additional Foreign Priority Data may be generated within this form by selecting the
Add button.

 
Add
 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition

Applications

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also

contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March

|:| 16, 2013.
NOTE: By providing this statement under 37 CFR 1.55 or 1.78. this application, with a filing date on or after March

16. 2013, will be examined under the first inventor to file provisions of the AIA.
 

Authorization to Permit Access:

Authorization to Permit Access to the Instant Application by the Participating Offices

If checked, the undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO),
the Japan Patent Office (JPO), the Korean Intellectual Property Office (KIPO), the World Intellectual Property Office (WIPO),
and any other intellectual property offices in which a foreign application claiming priority to the instant patent application
is filed access to the instant patent application. See 37 CFR 114(0) and (h). This box should not be checked if the applicant

does not wish the EPO, JPO, KIPO, WIPO, or other intellectual property office in which a foreign application claiming priority
to the instant patent application is filed to have access to the instant patent application.

In accordance with 37 CFR 1.14(h)(3), access will be provided to a copy of the instant patent application with respect
to: 1) the instant patent application-as—filed; 2) any foreign application to which the instant patent application

claims priority under 35 U.S.C. 119(a)—(d) if a copy of the foreign application that satisfies the certified copy requirement of
37 CFR 1.55 has been filed in the instant patent application; and 3) any US. application—as—filed from which benefit is

sought in the instant patent application.

In accordance with 37 CFR 1.14(c), access may be provided to information concerning the date of filing this Authorization.

  
Applicant Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR
to have an assignment recorded by the Office. 

Page 329 of 366

EFS Web 2.2.11



Page 330 of 366

PTO/AIN14 (12-13)
Approved for use through 0181/2014. OMB 0651-0032

U.S. 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 contains a valid OMB control number.

 

 

  
 

  
 

 Attorney Docket Number 2014-1250
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention AQUEOUS LIQUID PREPARATION CONTAINING 2-AM|NO-3-(4-BROMOBENZOYL)PHENYLACETIC ACID

Applicant 1

If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed.
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an

applicant under 37 CFR 1.46 (assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be
identified in this section.

Clear

0 Joint Inventor  
   

0 Legal Representative under 35 U.S.C. 117

0 Person to whom the inventor is obligated to assign. O Person who shows sufficient proprietary interest

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is:

Name of the Deceased or Legally lncapacitated Inventor::|
If the Applicant is an Organization check here.

organ'zam” Name SENJU PHARMACEUTICAL co, LTD.

Mailing Address Information:

Address 1 5-8, Hiranomachi 2-chome, Chuo-ku, Osaka—shi

Address 2

Email Address 

Additional Applicant Data may be generated within this form by selecting the Add button. Add

  
Assignee Information including Non-Applicant Assignee Information:

Providing assignment information in this section does not subsitute for compliance with any requirement of part 3 of Title 37 of CFR to
have an assignment recorded by the Office.

Assignee 1

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent
application publication . An assignee-applicant identified in the "Applicant Information" section will appear on the patent application
publication as an applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the
patent application publication. 

Remove

If the Assignee or Non-Applicant Assignee is an Organization check here. |:|

Page 330 of 366

  
EFS Web 2.2.11



Page 331 of 366

PTO/AlAl14 (12-13)
Approved for use through 0181/2014. OMB 0651-0032

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 contains a valid OMB control number.

Attorney Docket Number 2014-1250

Application Number

AQUEOUS LIQUID PREPARATION CONTAINING 2-AM|NO-3-(4-BROMOBENZOYL)PHENYLACETIC ACID

 
 
 

 

 Application Data Sheet 37 CFR 1.76

 
Title of Invention 
 

Prefix

  

 
 

 
 

 

  
Email Address

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by

selecting the Add button.

Signature:

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

[warren cheek] Date (YYYY-MM-DD) 2014-09-23

Additional Signature may be generated within this form by selecting the Add button.

 

 
 

 
 

Signature

 First Name

  
This collection of information is required by 37 CFR 1.76. 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 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet 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.

Page 331 of 366

EFS Web 2.2.11



Page 332 of 366
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USPTO becomes aware of a violation or potential violation of law or regulation.
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DESCRIPTION

AQUEOUS LIQUID PREPARATION CONTAINING

2—AMINO-3—(4—BROMOBENZOYL)PHENYLACETIC ACID

TECHNICAL FIELD

The present invention relates to emu aqueous liquid

preparationcontaining2—amino—3-(4—bromobenzoyl)phenylacetic

acidmn:apharmacologicallyacceptablesaltthereofor21hydrate

thereof. More particularly, the present invention relates to

an aqueous liquid preparation containing 2-amino-3~(4—

bromobenzoyl)phenylacetic acid or‘ a pharmacologically

acceptable Salt thereof or a.hydrate thereof and an alkyl aryl

polyether alcohol type polymer or a polyethylene glycol fatty

_acid ester.

BACKGROUND ART

Benzoylphenylacetic acid derivatives including

bromfenac (generic name) of formula (I):

o NH2

0 COOH
‘Br

of which chemical name is

2-amino-3~(4-bromobenzoyl)phenylacetic acid are known as

disclosed in JP-A—23052/1977 and its corresponding US patent

No. 4.045.576. 2—Amino—3-(4-bromobenzoyl)phenylacetic acid,

its pharmacologically acceptable salt and a hydrate thereof are
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known as a non~steroidal anti-inflammatory agent, and they are

effective against inflammatory diseases of anterior or

posterior segment of the eye, such as blepharitis,

conjunctivitis, scleritis, and postoperative inflammation in

the field of ophthalmology, and its sodium salt has been

practically used in the form of eye drops (“New Drugs in Japan,

2001", 2001 Edition, Published by Yakuji Nippo Ltd. , May 11,

2001, p.27-29).

The eye drop as mentioned above is designed to stabilize

2-amino—3—(4-bromobenzoyl)phenylacetic acid by means of

addition of a water—soluble polymer (e . g. polyvinylpyrrolidone,

polyvinyl alcohol, etc.) and a sulfite (e.g. sodium sulfite,

potassium sulfite, etc. ) (Japanese patent No. 2, 683, 676 and its

corresponding US patent No . 4 , 910 , 225) .

In addition , as an eye drop other than the above—mentioned

one, Japanese patent No. 2, 954, 356 (corresponding to US patents

Nos . 5 , 603 , 929 and 5 , 653 , 972) discloses a stable ophthalmic

composition which comprises incorporating an antibacterial

quaternary ammonium polymer and boric acid into an acidic

ophthalmic agent . The acidic agent described therein includes,

for example, 2—amino—3—(4—bromobenzoyl)phenylacetic acid.

Further, in Japanese patent No. 2,954,356, there is the

following description~“Benzalkonium chloride is a widely used

preservative in ophthalmic solutions. However, benzalkonium

chloride and other quaternary ammonium compounds are generally

considered to be incompatible with ophthalmic compositions of

drugs with acidic groups, such 7 as nonsteroidal

anti~inflammatory drugs. These preservatives lose their
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ability to function as they form complexes with the charged drug

compounds".

In these prior art references , there is no disclosure that

alkyl aryl polyether alcohol type polymers or polyethylene

glycol fatty acid esters are able to stabilize an aqueous liquid

preparation of 2—amino-3- ( 4-bromobenzoyl)phenylacetic acid or

its pharmacologically acceptable salt , and inhibit decrease in

preservative effect of benzalkonium chloride and other

quaternary ammonium compounds.

DISCLOSURE OF THE INVENTION

It is an object of the present invention to provide an

aqueous liquid preparation comprising ‘ 2-amino—3-(4—

bromobenzoyl)phenylacetic acid or a pharmacologically
acceptable salt thereof or a hydrate thereof, which is stable

within a pH range giving no irritation to eyes and in which,

when a preservative such as benzalkonium chloride is

incorporated therein, preservative effect of the preservative

does not substantially deteriorate.

Another object of the invention is to provide a method

for stabilizing an aqueous liquid preparation of 2—amino—3-(4-

bromobenzoyl)phenylacetic acid or a pharmacologically

acceptable salt thereof or a hydrate thereof.

Further object of the invention is to provide an aqueous

liquid preparation compris ing 2 -amino ~ 3 — (4 —

bromobenzoyl)phenylacetic acid or a pharmacologically

acceptable salt thereof or a hydrate thereof-and a preservative ,

wherein, when specifically a quaternary ammonium salt such as
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benzalkoniwn chloride is incorporated as a pmeservative,

decrease in preservative effect of said preservative is

inhibited.

As a result of various studies, the inventors of the

5 present invention have found that, by adding, for example, an

alkyl aryl polyether alcohol type polymer such as tyloxapol,

or‘a.polyethylene glycol fatty acid ester such.as polyethylene

glycol. monostearate to an aqueous liquid preparation of

2—amino—3—(4—bromobenzoyl)phenylacetic acid or a

10 pharmacologicallyacceptablesaltthereoforeihydratethereof,

the aqueous solution becomes stable within a pH range giving

no irritation to eyes, and change of the

.15 a preservative, deterioration in the preservative effect of

said preservative can be inhibited for a long period of time.

The inventors of the present invention have further studied

extensively and completed the present invention.

Namely, the present invention relates to:

20 (1) An aqueous liquid preparation comprising 2-amino-3-(4-

bromobenzoyl)phenylacetic acid or a pharmacologically

acceptable salt thereof or a hydrate thereof, and an alkyl aryl

polyether alcohol type polymer or a polyethylene glycol fatty

acid ester,

25 (2) The aqueous liquid.preparation according to the above (1),

wherein the alkyl aryl polyether alcohol type polymer has a

polymerization degree of 3 to 10, the alkyl contains 1 to 18

carbon atoms, the aryl is a phenyl residue, and the polyether

Page3360f366



Page 337 of 366

10

15

20

25

alcohol is represented by the formula O(CHfiHfiO)xH in which X

is an integer of 5 to 100,

(3) The aqueous liquid preparation according to the above (1)

or (2), wherein the alkyl aryl polyether alcohol type polymer

is tyloxapol,

(4) The aqueous liquid preparation according to the above (1),

wherein the carbon number of the fatty acid in the polyethylene

glycol fatty acid ester is 12 to 18,

(5) The aqueous liquid preparation according to the above (1)

or (4), wherein the polyethylene glycol fatty acid ester is

polyethylene glycol monostearate,

(6) The aqueous liquid preparation according to any one of the

above (1) to (3), wherein the concentration of the alkyl aryl

polyether alcohol type polymer is selected from.a range of

minimum concentration of 0.01 w/v % to maximum concentration

of 0.5 w/v %.

(7) The aqueous liquid preparation according to any one of the

above (1), (2) or (4), wherein the concentration of the

polyethylene glycol fatty acid ester is selected from a range

of minimum concentration of O . 02 w/v % to maximum concentration

of 0.1 w/v %,

(8) The aqueous liquid preparation according to any one of the

above (1) to (7) , wherein the concentration of the 2—amino-3~(4-

bromobenzoyl)phenylacetic acid or‘ a pharmacologically

acceptablesaltthereofcn:ahydratethereofis0.01toO.5w/v%,

(9) The aqueous liquid preparation according to any one of the

above (1) to (8), wherein benzalkonium chloride is contained

as a preservative,
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(10) The aqueous liquid preparation according to anyone of the

above (1) to (9) , wherein the pharmacologically acceptable salt

of 2-amino-3—(4-bromobenzoyl)phenylacetic acid is a sodium

salt ,

(11) The aqueous liquid preparation according to any one of the

above (1) to (10) , wherein the pH of the aqueous liquid

preparation is within a range of 7 to 9,

(12)Theaqueousliquidpreparationaccordingtotheabove(ll),

wherein the pH of the aqueous liquid preparation is within a

range of 7.5 to 8.5,

(13) The aqueous liquid preparation according to any one of the

above (1) to (12), wherein the aqueous liquid preparation is

an eye drop,

(14) The aqueous liquid preparation according to any one of the

above (1) to (12), wherein the aqueous liquid preparation is

a nasal drop,

(15) An eye drop Icomprising sodium 2-amino-3e(4-

bromobenzoyl)phenylaoetate hydrate and 0.01 to 0.5 w/v % of

tyloxapol,

(16) An eye drop comprising sodium 2—amino—3—(4-

bromobenzoyl)phenylacetate hydrate and 0.02 to 0.1 w/v % of

polyethylene glycol monostearate,

(17) A method for stabilizing 2—amino-3—(4—

bromobenzoyl)phenylacetic acid or' a pharmacologically

acceptable salt thereof or a hydrate thereof in an aqueous

liquid preparation, which comprises incorporating tyloxapol or

polyethylene glycol monostearate into an aqueous liquid

preparation containing
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2 —amino-3 - ( 4—broinobenzoyl ) phenylacetic acid or a

pharmacologically acceptable salt thereof or a hydrate thereof ,

and l

(18) A method for inhibiting decrease in preservative effect

of a preservative in an aqueous liquid preparation of

2 - amino — 3 - ( 4 -— bromobenzoyl') phenylacetic acid or a

pharmacologically acceptable salt thereof or a hydrate thereof ,

which comprises incorporating tyloxapol or polyethylene glycol

monostearate into an aqueous liquid preparation containing

2 —amino -3 — (4 — bromobenzoyl ) phenylacetic acid or a

pharmacologically acceptable salt thereof or a hydrate thereof
and a preservative .

According to the present invention, a stable aqueous

liquid preparation ‘ containing 2—amino—3-(4—

bromobenzoyl)phenylacetic acid or a pharmacologically

acceptable salt thereof or a hydrate thereof can be prepared

by incorporating an alkyl aryl polyether alcohol type polymer

such as tyloxapol, or a polyethylene glycol fatty acid ester

such as polyethylene glycol monostearate into an aqueous liquid

preparation containing 2 —amino— 3- ( 4 «bromobenzoyl ) phenylacetic

acid or a pharmacologically acceptable salt thereof or a hydrate

thereof. Also, an aqueous liquid preparation of the present

invention, wherein a preservative is incorporated, has a

sufficient preservative effect.

Therefore, the aqueous liquid preparation of the present

invention is advantageously used as an eye drop for the

treatment of, for example, blepharitis, conjunctivitis,
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scl’eritis, and postoperative inflammation. In addition, such

aqueous liquid preparation can be used as a nasal drop for the"

treatment of, for example, allergic rhinitis and inflammatory

rhinitis (e.g. chronic rhinitis, hypertrophic rhinitis, nasal

polYP. etc. ) .

The pharmacologically acceptable salt of 2—amino—3-(4—

bromobenzoyl)phenylacetic acid includes, for example, an

alkali metal salt such as sodium salt and potassium salt. and

an alkaline earth metal salt such as calcium salt and magnesium

salt, among which sodium salt is especially preferable.

2-Amino-3— (4-bromobenzoyl)phenylacetic acid and its

pharmacologically acceptable salt can be prepared according to

the method as described in JP-A-23052/1977 (corresponding to

US patent No. 4,045,576) or by a similar method thereof, These

compounds can be obtained as their hydrate depending on

synthetic conditions and recrystallization conditions. The

hydrate includes 1/2 hydrate, l hydrate, and 3/2 hydrate, among

which 3/2 hydrate is preferable.

In the aqueous liquid preparation of the present

invention, the content (concentration range) of 2-amino—3-(4—

bromobenzoyl)phenylacetic acid or a pharmacologically

acceptable salt thereof or a hydrate thereof is usually about

0. 01 to 0 .5 w/v %, preferably about 0 .05 to 0.2 w/v %, especially

about 0. 1 w/v %, and it is preferable to appropriately vary the

content depending on the purpose of use and the degree of disease

to be treated.

The carbon number of the alkyl in the an alkyl aryl

polyether alcohol type polymer which is a non—ionic surfactant
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used as a stabilizer for 2 ~amino-3 - ( 4-

bromobenzoyl)phenylacetic acid or a pharmacologically

acceptable salt thereof or a hydrate thereof is approximately

1 to 18.} Specifically, the alkyl group includes, for example,

methyl, ethyl, propyl, isopropyl, cyclopropyl, butyl, isobutyl,

sec-butyl, tert-butyl, cyclobutyl, pentyl, isopentyl,

neopentyl , tert ~pentyl , 1 -ethylpropyl , 4 -methylpentyl ,

1 , 1 ~dimethylbutyl, 2 , 2 ~dimethylbutyl , 1 , 2 ~dimethylbutyl , V

2—ethylbutyl. cyclopentyl, 'hexyl, cyclohexyl, heptyl,

isoheptyl, octyl, isooctyl, nonyl, isononyl,.decyl, isodecyl,

undecyl , isoundecyl , dodecyl , isododecyl , tridecyl ,

isotridecyl , tetradecyl , isotetradecyl , pentadecyl ,

isopentadecyl , hexadecyl , isohexadecyl , heptadecyl ,

isoheptadecyl, octadecyl, isooctadecyl, andisomers thereof,

among which octyl and its isomer (e.g. isooctyl, sec—octyl,

l—methylheptyl, 1-ethylhexyl,- 2—ethylhexyl, 1-propylpentyl,

1 , 5—dimethylhexyl, 1 , 1 , 3 , 3—tetramethylbutyl, etc. ) are

preferable, and 1, 1 , 3, 3—tetramethylbutyl which is an isomer of

octyl groups is especially preferable.

The aryl in the alkyl aryl polyether alcohol type polymer

can be preferably a phenyl residue. The polyether alcohol can

be represented by the formula 0(CH2CH20),¢H in which X is an

integer of 5 to 100, preferably 5 to 30, more preferably 8 to

10. The average polymerization degree is preferably about 3

to 10.

Among the above—mentioned alkyl aryl polyether alcohol

type polymers, tyloxapol having the following formula is

especially preferable .
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The fatty acid of the polyethylene glycol fatty acid ester

which is a non-ionic surfactant used as a stabilizer for

2 —amino - 3 ~ (4 ~bromobenzoyl )phenylacetic acid or a

pharmacologically acceptable salt thereof or a hydrate thereof

can be preferably a fatty acid having the carbon number of 12

t018. Specificexamplesofsuchpolyethyleneglycolfattyacid‘

esters are polyethylene glycol monostearate (e.g. polyoxyl 8

stearate, polyoxyl 40 stearate, etc;), polyethylene-glycol

monolaurate, polyethylene glycol monooleate, polyethylene

glycol diisostearate, polyethylene glycol dilaurate,

polyethylene glycol dioleate, and the like. Among these

compounds, polyethylene glycol monostearate is preferable, and

polyoxyl 40 stearate is especially preferable. The polyoxyl 4O

stearate is a monostearic acid ester of an ethylene oxide

condensed polymer, and can be represented by the formula

C17H35COO(CH2CH20),.H which is a non—ionic surfactant and n is

about 40.

Although the content (concentration range) of the alkyl

aryl polyether alcohol type polymer in the aqueous liquid

preparation of the present invention depends on the kind of

compounds used, the minimum concentration is about 0.01 w/v %
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and the maximum concentration is about 0 . 5 w/v % . With respect

to the tyloxapol content (concentration range), for example,

the minimum content is about 0 . 01 w/v % , 0. 02 w/v % or 0 . 03 w/v % ,

and the mamximum content is about 0.05 w/v %, 0.1 w/v %, 0.3

5 W/V % or 0. 5 % w/v, and preferably the minimum content is about

0.02 w/v % and the maximum content is about 0.05 w/v %.

Although the content (concentration range) of the

polyethylene glycol fatty acid ester in the aqueous liquid

preparation of the present invention depends on the kind of

10 compounds used, it is within a range of about 0.02 w/v % of

minimum concentration to .about 0.1 w/v % of maximum

concentration. Forexample,thecontent(concentrationrange)

of polyethylene glycol monostearate is within a range of about

0 . 02 w/v % of minimum content to about 0 . 1 w/v of maximum content ,

15 and preferably within a range of about 0. 02 w/v % of the minimum

content to about 0.05 w/v % of the maximum content.

The incorporation ratio of tyloxapol in the aqueous

liquid preparation of the invention is within a range of the

minimum content of about 0 . 1 or 0 . 2 part by weight to the maximum

20 content of-about 0.5, l, 3 or 5 parts by weight, relative to

‘1 part by weight of 2-amino—3-(4—bromobenzoyl)phenylacetic

acid or its pharmacologically acceptable salt or a hydrate

thereof.

The incorporation ratio of polyethylene glycol

25 monostearate in the aqueous liquid preparation of the present

invention is within a range of the minimum content of about 0 . 2

part by weight to the maximum content of about 0.5 or 1 part

by weight, relative to 1 part by weight _ of
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2-amino-3-(4-bromobenzoyl)phenylacetic d acid or its

pharmacologically acceptable salt or a hydrate thereof.

The preservative used in the present invention includes ,

for example, quaternary ammonium salts (e.g. benzalkonium

chloride, benzethonium chloride, etc.), chlorhexidine

gluconate, and the like, among which benzalkonium chloride is

especially preferable.

Further, so long as the purpose of the present invention

is achieved” conventional.various additives such.as isotonics,

buffers, thickners, stabilizers, chelating agents, pH

controlling agents, perfumes and the likeamay'be appropriately

added to the aqueous liquid preparation of the present invention .

The isotonics include sodium chloride, potassium chloride,

glycerine, mannitol, sorbitol, boric acid, glucose, propylene

glycol and the like. The buffers include, for example,

phosphate buffer, borate buffer, citrate buffer, tartarate

buffer,acetahebuffer,boricacid,borax,aminoacids,andthe

like. The thickners include polyvinylpyrrolidone,

carboxymethylcellulose, , carboxyprOpylcellulose,

hydroxyethylcellulose, hydroxypropylcellulose,

hydroxypropylmethylcellulose, _polyvinyl alcohol, sodium

polyacrylate, and the like. The stabilizers include sulfites

such as sodium sulfite and the like. The chelating agents

include sodium edetate, sodium citrate, condensed sodium

phosphate and the like. The pH controlling agents include

hydrochloric acid, sodium hydroxide, phosphoric acid, acetic

acid and the like. The perfumes include l—menthol, borneol,

camphor, Eucalyptus oil, and the like.
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With respect to the concentrations of the above various

additives in the aqueous liquid preparation of the present

invention,

the isotonic is incorporated into an osmotic pressure ratio of

about 0.8 to 1.2, and the concentrations of the buffer and the

thickner to be added are about 0.01 to 2 w/v % and 0.1 to 10

w/v %, respectively.

The pH of the aqueous liquid preparation of the present

invention is adjusted to about 6 to 9, preferably about 7 to

9, especially about 7.5 to 8.5.

So long as the purpose of the present invention is achieved,

other same or different kind of active. ingredients may “be

appropriately added.

The aqueous liquid preparation of the present invention

can be prepared by per se known method or according to the method

as described in the Japanese Pharmacopoeia‘ 14th Edition,

General Rules for Preparations, Solutions or Ophthalmic

solutions.

The aqueous liquid preparation of the present invention

can be applied to warm—blooded animals such as human, rat , mouse,

rabbit, cow, pig, dog, cat, and the like.

The aqueous liquid preparation of the present invention

can be prepared easily by dissolving the above—mentioned

components in, for example, distilled water or sterile purified

water. For example, the aqueous liquid preparation in the form

' of an eye drop can be used for the treatment of inflammatory

diseases in anterior or posterior segment of the eye such as

blepharitis , conjunctivitis , scleritis , postoperative
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inflammation, and the like. The dose of the aqueous liquid

preparation containing 0 . 1 w/v % of sodium

2—amino—3— ( 4—bromobenzoyl)phenylacetate hydrate is , for

example, administered to an adult 3 to 6 times daily in an amount

5 of 1 to 2 drops per one time. Depending on the degree of diseases ,

frequency of dosing is appropriately controlled.

BEST MODE FOR CARRYING OUT THE INVENTION

The present invention is illustrated by way of the

10 following Experimental Examples and Working Examples, but it

is not restricted by these Examples.

Experimental Example 1: Stability test of sodium 2-amino—3—(4-

bromobenzoyl ) phenylacetate

15 Four eye drops ~ of sodium . 2—amino—3-(4-

bromobenzoyl)phenylacetate comprising the components as shown

in Table 1 were prepared, filled respectively into a

polypropylene container and subjected to stability test at 60°C.

Page 346 of 366



Page 347 of 366

10

15

Table 1

 
Sodium 2-amino—3~(4- 

 
 

 

 
 
 

bromobenzoyl)phenylacetate

Benzalkonium chloride 0.005 g 0.005 g 0.005 g 0

—-———
__--
—nnmn

Remaining rate (%) at 60 °C

 

 
 
 

  
 

  

   
 51.3 63.7 73.8 89.6 

 
 

  

after 4 weeks

The remaining rate (%) in the above Table 1 indicates

values obtained by correcting moisture vaporization from the

container. As is apparent from the Table 1; stability test was

carried out under the conditions of pH 7.0 at 60°C for'4 weeks,

and sodium 2—amino—3-(4—bromobenzoyl)phenylacetate in each

eye drop was stable in the order of tyloxapolfcontaining

preparation > polyoxyl 40 stearate—containing preparation >

polysorbate 80-containing preparation.

Further, with respect to eye drops containing tyloxapol

(compositions A-02 and A—O3), sodium 2-amino—3—(4~

bromobenzoyl)phenylacetama in composition A-O3 containing

0.02 W/V % of tyloxapol is more stable than that in composition
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A—02 containing 0.15 w/v % of tyloxapol.

ExperimentaJ.Example 2: Stability test of sodium 2—amino-3—(4—

bromobenzoyl)phenylacetate

5 Five eye drops of sodium 2—amino—3-(4—

bromobenzoyl)phenylacetate comprising the components.as shown

in Table' 2 were prepared, filled respectively into a

polypropylene container and preserved at 60°C for‘4 weeks, and

then the content of 2—amino—3-(4-bromobenzoyl)phenylacetic

10 acid and the pH in each eye drop were measured.
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’Table 2

Sodium 2—amino-3—(4-  
 bromobenzoyl)phenyl-

 
 

 

 
 

 

acetate

-——-——

—-———m
Polyvinyl—

  
  

  
  

 
 

pyrrolidone (K-30)

 

 
 

Sterile purified

 
 
 

water

Total volume

Remaining
 

  
 

rate (%)

Table 2 shows the remaining rate and the pH of sodium

2-amino—3—(4—bromobenzoyl)phenylacetateafterstorageat(flPC

for 4 weeks, when the remaining rate of sodium 2—amino-3-(4—
nan A _ .—-L,

bromobenzoy1)phenylace ate afl
the time of production of eye

(

drops is set to 100%. The remaining rate is a value obtained

by correcting moisture vaporization from the container. As is
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apparent from Table 2, the remaining rate of sodium

2-amino—3-(4-bromobenzoyl)phenylacetate in the compositions

A-O4 , A—OS , A-06, A—07 and A—08 containing 0. 02 w/v %, 0.03 w/v %

and 0;05 w/v % of tyloxapol or 0.02 w/v % and 0.05 w/v % of

5 polyoxyl 40 stearate is not less than 90 % after storage at 60°C

for 4 weeks, which indicates that those compositions have

sufficient stability for eye drops.

Experimental Example 3: Preservative effect test of aqueousv

10 liquid preparation containing sodium 2 ~amino—3 — (4 —

bromobenzoyl ) phenylacetate

Preservative effect test of compositions A—O4, A-05 and

A—07 of Experimental Example 2 was carried out against

Stathlococcus aureus (hereinafter referred to as S. aureus) .

15 Escherichia Cali (hereinafter referred to as E. coli) ,

Pseudomonas aeruginosa (hereinafter referred to as P.

aeruginosa) , Candida albicans (hereinafter referred to as C.

albicans) and Aspergillus niger (hereinafter referred to as-

A. niger) .

20 A The results are shown in Tables 3-1, 3-2 and 3—3.
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Table 3—1

aureus

coli

éeruginosa

albicans

niger

Table 3—2

aureus

coll

aeruginosa

albicans

niger
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Inoculum

count

2.1x10‘

6.5x106

5.8x106

3.2x105

1.8x10s

2.1x10s

6.5x10‘

5.8x106

3.2x105

1.8x105

6 hours

after

inocula-

tion

6 hours

after

inocula-

tion

19

Cell count(CFU/m_)
24 hours

after

inocula-

tion

24 hours

after

inocula-

tion

7 days

after

inocula-

tion

7 days

after

inocula—

tion

14 days 21 days 28 days

after

inocula— inocula-

tion

14 days

after

inocula-

tion

after

tion 
21 days

after

inocula—

tion 

after

inocula-

tion

28 days

after

inocula-

tion



Page 352 of 366



Page 353 of 366



Page 354 of 366



Page 355 of 366



Page 356 of 366



Page 357 of 366



Page 358 of 366



Page 359 of 366



Page 360 of 366



Page 361 of 366



Page 362 of 366



Page 363 of 366



Page 364 of 366



Page 365 of 366



Page 366 of 366


