Case 1:15-cv-00087-UNA Document 4 Filed 01/26/15 Page 1 of 1 PagelD #: 74

AO 120 (Rev. 08/10)

TO: Mail Stop 8 REPORT ON THE

‘ Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN

P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court for the District of Delaware on the following
[ Trademarks or [/ Patents. ( [ the patent action involves 35 U.S.C. § 292.):
DOCKET NO. DATE FILED U.S. DISTRICT COURT
1/26/2015 for the District of Delaware

PLAINTIFF DEFENDANT

SENJU PHARMACEUTICAL CO., LTD,, et al.

PADDOCK LABORATORIES, LLC, et al.

TR A, A TAARK HOLDER OF PATENT OR TRADEMARK
1 8,129,431 B2 3/6/2012 Senju Pharmaceutical Co., Ltd.
2 8,669,290 B2 3/11/2014 Senju Pharmaceutical Co., Lid.
3 8,754,131 B2 6/17/2014 Senju Pharmaceutical Co., Ltd.
4 8,871,813 B2 10/28/2014 Senju Pharmaceutical Co., Ltd.
5 8,917,606 B1 1/6/2015 Senju Pharmaceutical Co., Ltd.

In the above—entitled case, the following patent(s)/ trademark(s) have been included:

DATE INCLUDED INCLUDED BY
O Amendment [ Answer [T Cross Bill [] Other Pleading
TRIZS};];/[I\XE{%RN 0. %?{TEROAFDI;E/I\\I{EE HOLDER OF PATENT OR TRADEMARK
1
2
3
4
5

Tn the above—entitled case, the following decision has been rendered or judgement issued:

DECISION/JUDGEMENT

CLERK

(BY) DEPUTY CLERK DATE

Copy 1—Upon initiation of action, mail this copy to Director Copy 3—Upon termination of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director Copy 4—Case file copy
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Case 1:14-cv-06893-JBS-KMW Document 4 Filed 11/03/14 Page 1 of 1 PagelD: 64

A0 120 (Rev. 08/10)

Mail Stop 8
Director of the U.S. Patent and Trademark
TO: Office
P.O. Box 1450
Alexandria, VA 22313-1450

REPORT ON THE
FILING OR DETERMINATION OF AN
ACTION REGARDING A PATENT OR
TRADEMARK

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court for the District of New Jersey on the following:

Trademarks or X Patents. ( the patent action involves 35 U.S.C. § 292.)
DOCKET NO. DATE FILED U.S. DISTRICT COURT
1:14—cv—06893—-JBS-KMW11/3/2014 CAMDEN, NJ
PLAINTIFF DEFENDANT

SENJU PHARMACEUTICAL CO., LTD.

INNOPHARMA LICENSING, INC.

PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
18,129.431 3/6/2012 SENJU
2 8,669,290 3/11/2014 SENJU
38,754,131 6/17/2014 SENJU
4 8,871,813 10/28/2014 SENJU
5
In the above——entitled case. the following patent(s)/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY
__Amendment __ Answer __ Cross Bill ___ Other Pleading
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1
2
3
4
5
In the above——entitled case, the following decision has been rendered or judgement issued:

DECISION/JUDGEMENT
CLERK (BY) DEPUTY CLERK DATE

William T. Walsh s/ Nicholas Zotti 11/3/2014

Copy 1—Upon initiation of action, mail this copy to Director Copy 3—Upon termination of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director Copy 4—Case file copy
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
14/261,720 10/28/2014 8871813 2014-0545 1021
513 7590 10/08/2014

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 O 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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PART B - FEE(®R) TRANSMITTAL

Complete and send this form, logether with applicable Tee(s), tor Mall  Mail Stop ISSUE FEE
( ummmmmr for Patents
PG, Box 1450
Alexandria, Vivginia 22313-1450
or Fax (8713-273-2883
T and PUBLICATION THE (f m,unjfli) Blowks 1 theough
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'WL-. 3)1 ROTH, iA;TN]} & Z’(}N ,(,{K, L.
1030 15th Streel, NOW,

Suite 400 Fast
: : g 2 FRN LEdapnelior’s ey
Washington, DO 20005-1503 BRI
Chiguniuee
l APPLICATION M, BILING PIATE PIRST NAMED INVENTOR ATTORNEY BOCKETNOG, | CONEIRMATION NO. l
14261720 (SR 3542014 Shivon SAWA 20130843 1323

THLE QF INVENTION: AQTEQUS LIOQUID PREPARATION CONTAINING 2- AMING-3-(4-BROMOBERZGYL jPHENYLACETIC ACIDR

| ANy I 0% | PREY. PAID 555 pavepi |
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NOT a substitute for filing an 3
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Fa The folloswiag feeis) are sabmitted: b, Paywient of Fee(s): {Please first reapply any previowsly paid fssue fee shown sbove)
E tesue Foe S A chock i enclosed.
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Date: 2014.00.23 14:26:35 -04'00° )
Prate

Authorized Signshiwe

Typod or printed masm Repistration No.
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Electronic Patent Application Fee Transmittal

Application Number:

14261720

Filing Date:

25-Apr-2014

Title of Invention:

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

BROMOBENZOYL)PHENYLACETIC ACID

First Named Inventor/Applicant Name:

Shirou SAWA

Filer:

Warren M. Cheek Jr./Donna King

Attorney Docket Number:

2014-0545

Filed as Large Entity

Utility under 35 USC 111(a) Filing Fees

Description Fee Code Quantity Amount Sullaj-s'l's(tsa)l in

Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:

Utility Appl Issue Fee 1501 1 960 960

Extens"y%rééog-yrgﬁ




o ) Sub-Total in
Description Fee Code Quantity Amount USD($)
Miscellaneous:
Total in USD ($) 960
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Electronic Acknowledgement Receipt

EFS ID: 20218778

Application Number: 14261720

International Application Number:

Confirmation Number: 1021

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

Title of Invention: BROMOBENZOYL)PHENYLACETIC ACID

First Named Inventor/Applicant Name: Shirou SAWA
Customer Number: 513
Filer: Warren M. Cheek Jr./maurice linder
Filer Authorized By: Warren M. Cheek Jr.
Attorney Docket Number: 2014-0545
Receipt Date: 23-SEP-2014
Filing Date: 25-APR-2014
Time Stamp: 15:36:03
Application Type: Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes

Payment Type Credit Card

Payment was successfully received in RAM $960

RAM confirmation Number 2044

Deposit Account 230975

Authorized User CHEEK JR., 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)

Phrye g aspabdditional Fees required under 37 CF.R. Section 1.17 (Patent application and reexamination processing fees)




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 . L. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)
421174
1 Issue Fee Payment (PTO-85B) AttachA_IF.pdf no 1
701eb6392280ddaff6f0fe499399411915971
dis
Warnings:

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:

30692
2 Fee Worksheet (SB06) fee-info.pdf no 2
3b69ac6ea8727aeb5a42a86¢7cd38afeea33)
Warnings:
Information:
Total Files Size (in bytes); 451866

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

New Applications Under 35 U.S.C. 111

If a 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

If a 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

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.Uspto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
513 7590 09/05/2014
WENDEROTH, LIND & PONACK, L.L.P. SOROUSH, LAYLA
1030 15th Street, N.W_,
Suite 400 East | ART UNIT PAPERNUMBER |
Washington, DC 20005-1503 1627
DATE MAILED: 09/05/2014
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. |  CONFIRMATION NO.
14/261,720 04/25/2014 Shirou SAWA 2014-0545 1021

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

nonprovisional UNDISCOUNTED $960 $0 $0 $960 12/05/2014

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 9 of 361 Page 1 of 3
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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

Commlssmner for Patents

P.O.Box 1

Alexandria, Virginia 22313-1450
or Fax (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
ppropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
1cated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for

malntenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

513 7590 09/05/2014
WENDEROTH, LIND & PONACK, L.L.P.
1030 15th Street, N.W_,

Suite 400 East
Washington, DC 20005-1503

Note: A certificate of mailing can only be used for domestic mailings of the

Fee(s) Transmittal. This certificate cannot be used for any other accompanying

Eapers. Each additional paper, such as an assignment or formal drawing, must
ave its own certificate of mailing or transmission.

Certificate of Mailing or Transmission
I hereby certify that this Fee(s) Transmittal is being deposited with the United
States Postal Service with sufficient postage for first class mail in an envelope
addressed to the Mail Stop ISSUE FEE address above, or being facsimile
transmitted to the USPTO (571) 273-2885, on the date indicated below.

(Depositor's name)

(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. | CONFIRMATION NO.
14/261,720 04/25/2014 Shirou SAWA 2014-0545 1021
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
nonprovisional UNDISCOUNTED $960 $0 $0 $960 12/05/2014
| EXAMINER | ART UNIT CLASS-SUBCLASS |
SOROUSH, LAYLA 1627 514-619000

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

| Chan%e of correspondence address (or Change of Correspondence
Address form PTO/SB/122) attached.

[ "Eee Address" indication (or "Fee Address" Indication form
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer
Number is required.

2. For printing on the patent front page, list
1

(1) The names of up to 3 registered patent attorneys
or agents OR, alternatively,

(2) The name of a single firm (having as a member a 2

registered attorney or agent) and the names of up to
2 registered patent attorneys or agents. If no name is 3
listed, no name will be printed.

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)

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

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

[ Issue Fee
[ Publication Fee (No small entity discount permitted)
[ Advance Order - # of Copies

[ A check is enclosed.
| Payment by credit card. Form PTO-2038 is attached.

(1 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)
| Applicant certifying micro entity status. See 37 CFR 1.29

| Applicant asserting small entity status. See 37 CFR 1.27

| Applicant changing to regular undiscounted fee status.

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.

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.

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 10 of 361

PTOL-85 Part B (10-13) Approved for use through 10/31/2013.

Page 2 of 3

OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE



UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.Uspto.gov

| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
14/261,720 04/25/2014 Shirou SAWA 2014-0545 1021
513 7590 09/05/2014 | EXAMINER |
WENDEROTH, LIND & PONACK, L.L.P. SOROUSH, LAYLA
1030 15th Street, N.W_,
Suite 400 Fast | ART UNIT PAPERNUMBER |
Washington, DC 20005-1503 1627

DATE MAILED: 09/05/2014

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, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT
SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. 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 (P.L. 93-579) requires that you be given certain information in connection with your
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-- The MAILING DATE 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
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Application/Control Number: 14/261,720 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 07/31/2014 to the Office Action mailed on
07/24/2014 is acknowledged.
Claim Status
Claims 19-45 are pending.
Claims 19-45 are allowed.
Withdrawn Rejections

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

8669290, 8754131 is withdrawn in view of the TD’s filed on 7/31/14 and approved on

8/1/2014.

Reasons for Allowance

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

The composition as claimed are found to be patentable over the prior art
because the prior art does not teach or fairly suggest a stable aqueous liquid
preparation consisting essentially of: (a) a first component; (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; (¢) boric acid; (d) sodium
tetraborate; and (e) water; 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
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active ingredient contained in the preparation and is present in the preparation at a
concentration from about 0.05 w/v % to about 0.2 w/v %; the second component is
tyloxapol and is present in said liquid preparation in an amount sufficient to stabilize
said first component; and wherein said stable liquid preparation is formulated for
ophthalmic administration.

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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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; i.e., 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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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 composition as claimed are found to be patentable over the prior art
because the prior art does not teach or fairly suggest a stable aqueous liquid
preparation consisting essentially of: (a) a first component; (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; (c) boric acid; (d) sodium
tetraborate; and (e) water; 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 and is present in the preparation at a
concentration from about 0.05 w/v % to about 0.2 w/v %; the second component is
tyloxapol and is present in said liquid preparation in an amount sufficient to stabilize
said first component; and wherein said stable liquid preparation is formulated for

ophthalmic administration.
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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
(5671)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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UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PO. Box 1450

Alexandria, Virginia 22313-1450
WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
14/261,720 04/25/2014 Shirou SAWA 2014-0545
CONFIRMATION NO. 1021
513 PUBLICATION NOTICE
WENDEROTH, LIND & PONACK, L.L.P.
1030 15th Street, N.W., IR AR
000000070320770

Suite 400 East
Washington, DC 20005-1503

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

Publication No.US-2014-0235721-A1
Publication Date:08/21/2014

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication pursuant to 37
CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTO's publically available Searchable Databases via the
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/.

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set forth
in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's Office of
Public Records. The Office of Public Records can be reached by telephone at (703) 308-9726 or (800) 972-6382,
by facsimile at (703) 305-8759, by mail addressed to the United States Patent and Trademark Office, Office of
Public Records, Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and the

dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through the Patent
Electronic Business Center at www.uspto.gov using the public side of the Patent Application Information and
Retrieval (PAIR) system. The direct link to access this status information is currently http://pair.uspto.gov/. Prior to
publication, such status information is confidential and may only be obtained by applicant using the private side of
PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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Application Number Application/Control No. sz,l(i:;,?rt,(:t)if:tem under
T e
Document Code - DISQ Internal Document — DO NOT MAIL
TERMINAL
DISCLAIMER X APPROVED [] DISAPPROVED

Date Filed : 7/31/14

This patent is subject
to a Terminal
Disclaimer

Approved/Disapproved by:

Janice Ford

4 tds approved

U.S. Patent and Trademark Office
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor : Attorney Docket No. 2014-0545
Shirou SAWA : Confirmation No. 1021

Serial No. 14/261,720 : Group Art Unit 1627

Filed April 25, 2014 : Examiner Layla Soroush
AQUEOUS LIQUID PREPARATION ; Mail Stop: AMENDMENT

CONTAINING 2-AMINO-3-(4-
BROMOBENZOYL)PHENYLACETIC ACID

RESPONSE

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

Sir/Madam:

This is responsive to the Official Action dated July 24, 2014.

The USPTO is hereby authorized to charge any fees 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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REMARKS

Favorable reconsideration is respectfully requested in view of the following remarks.

1. DOUBLE PATENTING REJECTIONS

All claims are rejected on the ground of nonstatutory double patenting as being
unpatentable over claims of U.S. Patent No. 8,129,431, U.S. Patent No. 8,497,304, U.S. Patent
No. 8,669,290 and U.S. Patent No. §8,754,131.

Without acquiescing to the grounds of rejection, there is submitted herewith a Terminal
Disclaimer over each cited U.S. patent.

Accordingly, these grounds of rejection are deemed to be overcome.

II. CONCLUSION

In view of the foregoing, it is believed that each ground of rejection has been overcome,

and that the application is now in condition for allowance.
Applicant respectfully submits that claims 19-48 are patentable over the prior art. A

favorable action on the merits is solicited.

Respectfully submitted,
Digitally signed by /Warren M.
/Warren M.  cein

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

email=wcheek@wenderoth.com,
Cheek, Jr./ ==
L]

Date: 2014.07.31 10:49:01 -04'00'

Warren M. Cheek
Registration No. 33,367
WMC/dlk Attorney for Applicant
Washington, D.C. 20005-1503
Telephone (202) 721-8200
Facsimile (202) 721-8250
July 31,2014
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor : Attorney Docket No. 2014-0545
Shirou SAWA : Confirmation No. 1021

Serial No. 14/261,720 : Group Art Unit 1627

Filed April 25, 2014 : Examiner Layla Soroush
AQUEOUS LIQUID PREPARATION ; Mail Stop: AMENDMENT

CONTAINING 2-AMINO-3-(4-
BROMOBENZOYL)PHENYLACETIC ACID

TERMINAL DISCLAIMER UNDER 37 CFR 1.321

Commissioner for Patents
P.O. 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 any fees 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
full 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.

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

[X] The undersigned is an attorney omfg.r ren M ELg;;il,lﬁr?/igned by arenth

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

email=wcheek@wenderoth.com,
C h e e k J l / =Us
, [ ]

July 31,2014

Date: 2014.07.31 10:49:17 -04'00'
Warren M. Cheek
Reg. No. 33,367

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

WMC/dlk

Washington, D.C. 20005-1503
Telephone (202) 721-8200
Facsimile (202) 721-8250
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor : Attorney Docket No. 2014-0545
Shirou SAWA : Confirmation No. 1021

Serial No. 14/261,720 : Group Art Unit 1627

Filed April 25, 2014 : Examiner Layla Soroush
AQUEOUS LIQUID PREPARATION ; Mail Stop: AMENDMENT

CONTAINING 2-AMINO-3-(4-
BROMOBENZOYL)PHENYLACETIC ACID

TERMINAL DISCLAIMER UNDER 37 CFR 1.321

Commissioner for Patents
P.O. 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. 8,669,290, issued March 11, 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 any fees 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
full 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.

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

[X] The underSigned iS an attomey Of/Wé r re n M Digitally signed by /Warren M. Cheek, Jr./

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

July 31,2014 Cheek, Jr./ st g,

Warren M. Cheék
Reg. No. 33,367

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

WMC/dlk

Washington, D.C. 20005-1503
Telephone (202) 721-8200
Facsimile (202) 721-8250
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor : Attorney Docket No. 2014-0545
Shirou SAWA : Confirmation No. 1021

Serial No. 14/261,720 : Group Art Unit 1627

Filed April 25, 2014 : Examiner Layla Soroush
AQUEOUS LIQUID PREPARATION ; Mail Stop: AMENDMENT

CONTAINING 2-AMINO-3-(4-
BROMOBENZOYL)PHENYLACETIC ACID

TERMINAL DISCLAIMER UNDER 37 CFR 1.321

Commissioner for Patents
P.O. 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 any fees 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
full 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.

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

[X] The undersigned is an attorney O?Wéir re n M Digitally signed by /Warren M. Cheek,

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

C h ee k J r / efhail=wcheek@wenderoth.com, c=US
July 3 1 ’ 20 l 4 1 b Date: 2014.07.31 10:50:17 -04'00

Warren M. Cheek
Reg. No. 33,367

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

WMC/dlk

Washington, D.C. 20005-1503
Telephone (202) 721-8200
Facsimile (202) 721-8250
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Electronic Patent Application Fee Transmittal

Application Number:

14261720

Filing Date:

25-Apr-2014

Title of Invention:

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

First Named Inventor/Applicant Name:

Shirou SAWA

Filer:

Warren M. Cheek Jr./Donna King

Attorney Docket Number: 2014-0545
Filed as Large Entity
Utility under 35 USC 111(a) Filing Fees
... . Sub-Total in
Description Fee Code Quantity Amount USD($)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:
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Description Fee Code Quantity Amount Sullaj-s'l's(tsa)l in
Miscellaneous:
Statutory or Terminal Disclaimer 1814 1 160 160
Total in USD ($) 160
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Electronic Acknowledgement Receipt

EFS ID: 19739097

Application Number: 14261720

International Application Number:

Confirmation Number: 1021

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

Title of Invention: BROMOBENZOYL)PHENYLACETIC ACID

First Named Inventor/Applicant Name: Shirou SAWA
Customer Number: 513
Filer: Warren M. Cheek Jr./maurice linder
Filer Authorized By: Warren M. Cheek Jr.
Attorney Docket Number: 2014-0545
Receipt Date: 31-JUL-2014
Filing Date: 25-APR-2014
Time Stamp: 13:58:47
Application Type: Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes

Payment Type Credit Card

Payment was successfully received in RAM $160

RAM confirmation Number 191

Deposit Account 230975

Authorized User CHEEK JR., 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)

Phrye 38rof Additional Fees required under 37 CF.R. Section 1.17 (Patent application and reexamination processing fees)




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 . L. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)
A d t/Req.R ideration-Aft 174771
1 mendmen €d. heconsigeration- er AttachA_Response.pdf no 5

Non-Final Reject
b7a52633d37d1ce1a89b88a4b9bd 188d30)
70ac47

Warnings:

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:

177566
2 Terminal Disclaimer Filed AttachB.pdf no 2

95e66bb2889d8%e5e7088cf8f6fdfaaceb09)
9¢66

Warnings:

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:

177571
3 Terminal Disclaimer Filed AttachC.pdf no 2

9d09162a15fc9ef04c3c2¢51892e3a09029
5d5a

Warnings:

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:

177579
4 Terminal Disclaimer Filed AttachD.pdf no 2

2¢36d43168472ed4985bf5d ch485084a42(]
3c0c7

Warnings:

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:

177223
5 Terminal Disclaimer Filed AttachE.pdf no 2

e0a62793c1a3341e433f9a88e52ab77 1ebal
8507

Warnings:

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:

30755
6 Fee Worksheet (SB06) fee-info.pdf no 2

9017345560baf0b117ea55e12d37cd99af2
7608a

Warnings:
age 20 of 361




Information:

Total Files Size (in bytes); 915465

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

New Applications Under 35 U.S.C. 111

If a 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

If a 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

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor : Attorney Docket No. 2014-0545
Shirou SAWA : Confirmation No. 1021

Serial No. 14/261,720 : Group Art Unit 1627

Filed April 25, 2014 : Examiner Layla Soroush
AQUEOUS LIQUID PREPARATION ; Mail Stop: AMENDMENT

CONTAINING 2-AMINO-3-(4-
BROMOBENZOYL)PHENYLACETIC ACID

TERMINAL DISCLAIMER UNDER 37 CFR 1.321

Commissioner for Patents
P.O. 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 any fees 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
full 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.

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

[X] The undersigned is an attorney oiwr ren M Digitally signed by /Warren M. Cheek,

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

il=wcheek@wenderoth.com, c=US
Cheek, Jr./ Date: 20140731 10419445 0£00.
Warren M. Cheek
Reg. No. 33,367

July 31,2014

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

WMC/dlk

Washington, D.C. 20005-1503
Telephone (202) 721-8200
Facsimile (202) 721-8250

Page 42 of 361



UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION No. |
14/261,720 04/25/2014 Shirou SAWA 2014-0545 1021
513 7590 07/242014 | |
EXAMINER
WENDEROTH, LIND & PONACK, L.L.P.
1030 15th Street, N.W., SOROUSH, LAYLA
Suite 400 East ART UNIT PAPER NUMBER
Washington, DC 20005-1503 | | |
1627
| NOTIFICATION DATE | DELIVERY MODE |
07/24/2014 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):

ddalecki @wenderoth.com
eoa@wenderoth.com
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Application No. Applicant(s)
14/261,720 SAWA ET AL.

Office Action Summary Examiner Art Unit AIA (First Inventor to File)
LAYLA SOROUSH 1627 ,S\l*gt”s

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTHS FROM THE MAILING DATE OF
THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status
)X Responsive to communication(s) filed on 4/25/14.
[] A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on

2a)[] This action is FINAL. 2b)[X] This action is non-final.
3)[J An election was made by the applicant in response to a restriction requirement set forth during the interview on
; the restriction requirement and election have been incorporated into this action.
4)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5K Claim(s) 19-48 is/are pending in the application.
5a) Of the above claim(s) is/are withdrawn from consideration.
6)[] Claim(s) ____is/are allowed.
7) X Claim(s) 19-48 is/are rejected.
8)[] Claim(s) _____is/are objected to.
9)[] Claim(s) are subject to restriction and/or election requirement.
* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a

participating intellectual property office for the corresponding application. For more information, please see
hitp/hwww usplo gov/eatents/init_events/pph/indax.jsp or send an inquiry to PPHfesdback@uspio.qoy.

Application Papers
10)[] The specification is objected to by the Examiner.
11)[] The drawing(s) filed on is/are: a)[_] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119
12)X] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a)XJ Al b)[] Some** ¢)[] None of the:
1.[] Certified copies of the priority documents have been received.
2[X Certified copies of the priority documents have been received in Application No. 10/525,008.
3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
** See the attached detailed Office action for a list of the certified copies not received.

Attachment(s})

1) |:| Notice of References Cited (PTO-892) 3) D Interview Summary (PTO-413)
. . Paper No(s)/Mail Date.

2) & Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4) D Other- —

Paper No(s)/Mail Date 4/25/14.

U.S. Patent and Trademark Office
PTOL-326 (R¥agetds of 361 Office Action Summary Part of Paper No./Mail Date 20140718



Application/Control Number: 14/261,720 Page 2
Art Unit: 1627

DETAILED ACTION

The following is in response to the Preliminary amendments filed on 4/25/2014.

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

Double Patenting

The nonstatutory double patenting rejection is based on a judicially created
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the
unjustified or improper time wise extension of the “right to exclude” granted by a patent
and to prevent possible harassment by multiple assignees. A nonstatutory double
patenting rejection is appropriate where the claims at issue are not identical, but at least
one examined application claim is not patentably distinct from the reference claim(s)
because the examined application claim is either anticipated by, or would have been
obvious over, the reference claim(s). See, e.g., In re Berg, 140 F.3d 1428, 46 USPQ2d
1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed. Cir.
1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re Van Ornum,
686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 164 USPQ 619
(CCPA 1970); and In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969).

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d)
may be used to overcome an actual or provisional rejection based on a nonstatutory
double patenting ground provided the reference application or patent either is shown to

be commonly owned with this application, or claims an invention made as a result of
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activities undertaken within the scope of a joint research agreement. A terminal
disclaimer must be signed in compliance with 37 CFR 1.321(b).

The USPTO internet Web site contains terminal disclaimer forms which may be
used. Please visit http://www.uspto.gov/forms/. The filing date of the application will
determine what form should be used. A web-based eTerminal Disclaimer may be filled
out completely online using web-screens. An eTerminal Disclaimer that meets all
requirements is auto-processed and approved immediately upon submission. For more
information about eTerminal Disclaimers, refer to

http://www.uspto.gov/patents/process/file/efs/guidance/eTD-info-I.jsp.

Claims 19-48 are rejected on the ground of nonstatutory double patenting as
being unpatentable over claims 1-22 of U.S. Patent No. 8129431. Although the claims
at issue are not identical, they are not patentably distinct from each other because the
claims in the patent are drawn to an aqueous liquid preparation consisting essentially of
the following two components, wherein the first component is 2-amino-3-(4-
bromobenzoyl)phenylaceticacid 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 and the second component is tyloxapol wherein said liquid
preparation is formulated for ophthalmic administration, and wherein when a quaternary
ammonium compound is included in said liquid preparation, the quaternary ammonium
compound is benzalkonium chloride whereas the claims herein are drawn to a stable

aqueous liquid preparation consisting essentially of: (a) a first component; (b) a second
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component; wherein the first component is 2-amino-3-(4- bromobenzoyl)phenylacetic
acid or a pharmacologically acceptable salt thereof or a hydrate thereof; (c) boric acid;
(d) sodium tetraborate; and (e) water; 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 and is present in the preparation at a
concentration from about 0.05 w/v % to about 0.2 w/v %; the second component is
tyloxapol and is present in said liquid preparation in an amount sufficient to stabilize
said first component; and wherein said stable liquid preparation is formulated for
ophthalmic administration.

Claims 19-48 are rejected on the ground of nonstatutory double patenting as
being unpatentable over claims 1-17 of U.S. Patent No. 8497304. Although the claims
at issue are not identical, they are not patentably distinct from each other because the
claims in the copending application are drawn to an aqueous liquid preparation
comprising 2-amino-3-(4- bromobenzoyl)phenylacetic acid sodium salt thereof or a
hydrate thereof, and polyoxyl 40 stearate, wherein the concentration of the polyoxyl 40
stearate is selected from a range of a minimum concentration of 0.02 w/v % to a
maximum concentration of O. 1 w/v% whereas the claims herein are drawn to a stable
aqueous liquid preparation consisting essentially of: (a) a first component; (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; (¢) boric acid;
(d) sodium tetraborate; and (e) water; 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
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active ingredient contained in the preparation and is present in the preparation at a
concentration from about 0.05 w/v % to about 0.2 w/v %; the second component is
tyloxapol and is present in said liquid preparation in an amount sufficient to stabilize
said first component; and wherein said stable liquid preparation is formulated for
ophthalmic administration.

Claims 19-48 are rejected on the ground of nonstatutory double patenting as
being unpatentable over claims 1-30 of U.S. Patent No. 8669290. Although the claims
at issue are not identical, they are not patentably distinct from each other because the
claims in the copending application are drawn to a stable aqueous liquid preparation
comprising: (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; and wherein said stable liquid preparation is formulated for
ophthalmic administration whereas the claims herein are drawn to a stable aqueous
liquid preparation consisting essentially of: (a) a first component; (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; (¢) boric acid;
(d) sodium tetraborate; and (e) water; 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
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active ingredient contained in the preparation and is present in the preparation at a
concentration from about 0.05 w/v % to about 0.2 w/v %; the second component is
tyloxapol and is present in said liquid preparation in an amount sufficient to stabilize
said first component; and wherein said stable liquid preparation is formulated for
ophthalmic administration.

Claims 19-48 are rejected on the ground of nonstatutory double patenting as
being unpatentable over claims 1-30 of U.S. Patent No. 8754131. Although the claims
at issue are not identical, they are not patentably distinct from each other because the
claims in the patent are drawn to a stable aqueous liquid preparation comprising: (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 and is present in the preparation at a
concentration from about 0.05 w/v % to about 0.2 w/v %; the second component is
tyloxapol and is present in said liquid preparation in an amount sufficient to stabilize
said first component; and wherein said stable liquid preparation is formulated for
ophthalmic administration whereas the claims herein are drawn to a stable aqueous
liquid preparation consisting essentially of: (a) a first component; (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; (c) boric acid;

(d) sodium tetraborate; and (e) water; wherein the hydrate is at least one selected from
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a 1/2 hydrate, 1 hydrate, and 3/2 hydrate; the first component is the sole pharmaceutical
active ingredient contained in the preparation and is present in the preparation at a
concentration from about 0.05 w/v % to about 0.2 w/v %; the second component is
tyloxapol and is present in said liquid preparation in an amount sufficient to stabilize
said first component; and wherein said stable liquid preparation is formulated for

ophthalmic administration.

No claims allowed.

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 Monday through Friday from 8:30

a.m. to 5:00 p.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.
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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).

/Layla Soroush/

Examiner, Art Unit 1627

Page 51 of 361



Sheet 1 of 2 INFORMATION DISCLOSURE STATEMENT
. ATTY DOCKET NO. SERIAL NO.
FORM PTO/SB/08 A&B (modified) 20140543 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 if necessary)
FILING DATE GROUP
Date Submitted to PTO: April 25, 2014 April 25,2014
U.S. PATENT DOCUMENTS
*EXAMINER DOCUMENT FILING DATE
INITIAL NUMBER DATE NAME CLASS SUBCLASS IF APPROPRIATE
LS/ AA 5,603,929 2/1997 Desai et al.
AB 5,653,972 8/1997 Desai et al.
AC 4,910,225 3/1990 Ogawa et al.
AD 5,110,493 5/1992 Cherng-Chyi et al.
AE 6,383,471 5/2002 Chen et al.
AF 4,045,576 8/1977 Welstead, Jr. et al.
AG 4,683,242 7/1987 Poser
AH 6,319,513 11/2001 Dobrozsi
Al 2007/0082857 4/2007 Sawa
Al 6,369,112 4/2002 Xia
AK 5,998,465 12/1999 Hellberg et al.
AL 5,597,560 1/1997 Bergamini et al.
AM 6,395,746 5/2002 Cagle et al.
AN 5,475,034 12/1995 Yanni et al.
AO 5,540,930 7/1996 Guy
AP 5,942,508 8/1999 Sawa
AQ 6,274,592 8/2001 Sawa
AR 2001/0056098 12/2001 Sawa
AS 6,274,609 8/2001 Yasueda et al.
f § AT 5,558,876 9/1996 Desai et al.
AU 6,162,393 12/2000 De Bruiju et al.
FOREIGN PATENT DOCUMENTS
DOCUMENT TRANSLATION/ADDITIONAL INFORMATION
NUMBER DATE COUNTRY CLASS SUBCLASS YES NO
LS/ BA 9-503791 4/1997 Jp
My
flmeidd BB 2-124819 5/1990 JP

PEgeh2af daltial if reference considered, whether or not citation is in conformance with MPEP 609; draw line through

citation if not in conformance and not considered. Include copy of this form with next communication to applicant.




Sheet 2 of 2 INFORMATION DISCLOSURE STATEMENT

FORM PTO/SB/08 A&B (modified) ‘;OTI?SSIA)‘?CKET NO. IS\I';:;;VLAL NO.
U.S. DEPARTMENT OF COMMERCE
PATENT AND TRADEMARK OFFICE FIRST NAMED INVENTOR
Shirou SAWA
LIST OF REFERENCES CITED BY APPLICANT(S)
(Use several sheets if necessary)
FILING DATE GROUP
Date Submitted to PTO: April 25, 2014 April 25,2014
1.8/ BC 1-104023 4/1989 p

BD 00/59475 10/2000 WO

BE 11-228404 8/1999 JP Yes
BF 5-223052 8/1993 JP Abstract
BG 62-126124 6/1987 JP No
BH 96/14829 5/1996 WO

BI 01/15677 3/2001 WO

BJ 2013 188 9/1990 CA

BK 02/13804 2/2002 WO

BL 707 119 9/1995 AU
BM 02083323 3/1990 JP

BN 2002-308764 10/2002 JP

BO 0306 984 3/1989 EP

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

L8/ CA English translation of the material portions.

CB ISTA Pharmaceuticals, “New Drug Applications: Xibrom”, http://www.drugs.com/nda/xibrom_040525.htmt, accessed
online 9/19/2007.

cc Nolan et al., “The Topical Anti-Inflammatory and Analgesic Properties of Bromfenic in Rodents”, Agents and Actions, Vol.
25, No. 1-2, pp. 77-85, August 1988.

ch Corrected partial English translation of New Drugs in Japan, 2001, 2001 Edition, Published by Yakuji Nippo Ltd., May 11,
2001, pp. 27-29, previously submitted on April 11, 2005.

CE Complete English translation of New Drugs in Japan, 2001, 2001 Edition, Published by Yakuji Nippo Ltd., May 11, 2001,
pp. 27-29.

CF Notice of Opposition dated February 19, 2009 issued by EPO in connection with the corresponding European patent
application and Opposition.

CG http://medical-dictionary thefreedictionary.com/prophylactic accessed 12/15/2009.
H. Scott et al., "Comparing the Surface Chemical Properties and the Effect of Salts on the Cloud Point of a Conventional

v CH 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.
EXAMINER DATE CONSIDERED

{Layla Soroush/

PEgehdaf daltial if reference considered, whether or not citation is in conformance with MPEP 609; draw line through
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.




Application/Control No. Applicant(s)/Patent under
Search Notes Reexamination
14/261,720 SAWAETAL.
Examiner Art Unit
LAYLA SOROUSH 1627
SEARCH NOTES
SEARCHED (INCLUDING SEARCH STRATEGY)
Class Subclass Date Examiner DATE EXMR
2-amino-3-(4-
bromobenzoyl)phenylaceticacid 7/18/2014 LS
SAWA, Shirou
FUJITA, Shuhei 7/18/2014 LS
INTERFERENCE SEARCHED
Class Subclass Date Examiner

U.S. Patent and Trademark Office Part of Paper No. 20140718

Page 54 of 361




IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor : Attorney Docket No. 2014-0545
Shirou SAWA : Confirmation No. 1021

Serial No. 14/261,720 : Group Art Unit 1629

Filed April 25, 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
P.O. 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.

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,

and thus no certification and/or fee is required.

1b. [1 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 any fees 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 1.17(p) is
enclosed.

Ic. [1 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, and

the fee of $180.00 ($90.00 for small entity) specified in 37 CFR 1.17(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 C.F.R. § 1.97(¢)(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 C.F.R. §
1.97(e)(2)).

3. For each non-English language reference listed on the attached Form PTO/SB/0S,

reference is made to one or more of the following;:

a. [l  afull or partial English language translation submitted herewith,
b. [] an International Search Report submitted herewith,
c. [1 aforeign 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. [l the concise explanation set forth in the attached English language abstract,

f. [X] the concise explanation set forth below on the attached PTO/SB/08 Form.

4. [1 A foreign patent office search report citing one or more of the references is enclosed.

5. [] Statement Under 37 CFR 1.704(d) 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 § 1.56(c) more than
thirty days prior to the filing of the information disclosure statement; or (i1) 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 § 1.56(c) more than thirty days prior to the filing of the information

disclosure statement.

Respectfully submitted,
/W M Digitally signed by /Warren M. Cheek/
a r re n . DN: cn=/Warren M. Cheek/, o, ou,

email=wcheek@wenderoth.com,

Cheek/
e e Date:2014.07.18 11:57:22 -04'00'

Warren M. Cheek
Registration No. 33,367
WMC/dlk Attorney for Applicant
Washington, D.C. 20005-1503
Telephone (202) 721-8200
Facsimile (202) 721-8250
July 18,2014
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&7

Stable, clear, anBmicrobially sffective,
ophthaimic formutations are disclosed which provide an
anfimicroblaly effective praservative, Tha
formulations  include  an ophthalmologicslly  effective
ameunt of @ deag, which is a8 -COON group-containing
non-steroidal anthinflammatory drag INSAIDY i
combination with an antibioic drug, and & preservative
systam formad of @ guaternary ammonium  presefvative
and & nonionic polyoxyethviated ootyipheno! swifactant,
2B I an aqueous vehicle, The preservative sysltem can
be usad with other formulations which require the
preservative 1o be ophlhamologically acceplable and
antimicroblally  offective.  Thess  formulations  are
useful R peating diseases endlor condifions thal are
either caused by, assoclaled with o gccompanied by
inflammatory  prooesses,  including,  among  athes
glavcoma, coystoid macular  edema, uwaitis,  diabetic
refinopathy and conjuncibdlis, of any tauma coused by
SY&E  muwigery of oye  injury. The  ophthalmologically
acceptable  antibictic s preferably  tobramyein  which
has been found not to interfore with the rade of
diffusion of the NSAID. The combination of the NSAID
and antibiotic i particutarhy effective i
simultansously proventing andior eliminating  infection
while preventing andlor  sliminating  inflammation.
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ARSTRACT. QF THE DISCLOSURE

Stable, clear, antimicrobially effective,
ophthalmic formulationy are discloged which provide an
antimjcrobially effective preservative. The
formulations include an ophthalmologically affective
amount of a drug, which iy a ~COOH group-containing
son~steroidal anti-inflammatory drug (NSAIDR) in
combination with an antibiotie drug, and & pressrvative
system formed of a dquakerndry ammonium pressrvative and
a nonionic polyoxyethylated octylphenol surfactant, all
in an agueous vehicle. The preservative system can be
used with other formulations which require the
pregervative to be ophthamologically mcceptadble and
antimicrobially affective. These formulstions are
uyeful for treating digeases and/or conditions that are
either csaussd by, associated with or accompanied by
glagcoma, cystoid macylar edema, uveltis, diabetic
revinopathy and sonjunctivitig, or any trauma caused by
gye gurgery or eye injury. The ophthalmologically
acceptable antibiotic is preferably tobramycin which has
besn Found not to interfere with the rate of diffumion
of the NSAID. The combination of the NSAIPD and
antibiovic 18 particularly effective in simulianeously
preaventing and/for eliminating infection while preventing
and/or eliminating inflammation.
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5 i
ERESERVATIVE SYSTEM FOR OFRTHALMIC FORMULATIQONS
FIELD QF THE JNVENTION
16 The present invention relates to improved

ophthalmic formulationg which use an improved
preservative system comprising & guaternary ammonium
preservative and a stabilizing amount of a noniomie
polyoxyvethylated cctylphenol surfactant for ophthalmic

15 formulations of carboxyl (V-COOE™) group-containing
non-gteroidal anti~inflammatory drugs ("HSATDe") and
contain an opthalmologically acceptable antibiotic,
preferably tobramycin. The invention algo relatex o
methods of using these formulations for treating

20 giseaser and/or conditions that are either caused by,
aggociated with or accompanied by inflammatory
processer, including, among others, glaucoma, ¢ystoid
macular edema, uwvelitis, diabetic retinopathy and
conjunctivitis, or any trauma caused by eye surgery o

23 eye injury. In addition, the formulation can be used to
treat bacterial infection.

BACRGROQUND OF THE IRVENTION

To be ophthalmologically acceptahle, a formulation
30 must possess a number of characteristics to comply with

35

3374M 2628072 ¥F
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the general FDA requirements of being safe and

effective. In that eves &te quite sensitive to pain,
the formulation must be developed such that it cauges
little to no disconfort obv stinging when administered.

% This feature is particularly important to insure ussr
compliance and important in thst guch formulations are
often administersd in order %o relisve pain or
inflammation., The ophthalmic use of NSAID compounds was
disclosed in U.5. Patent ¥o. 4,454,151, where NSAID

10 compounds (such as thove degscribed in V.S, Patents
4,08%9,%69; 4,232,038; 4,087,539 and 4,097,5%79) were
sxsmplified in formulationm with Nall, PO, "R, 0,

N3 HPQ, "H,Q, Nall, henzalkonium chloride {(Y3AC™)
and sterilized water., While the formulations dszg¢ribed

13 in the '151 patent ware efficacious, & complex was found
to form between the NSAID and the BAC.

Due to the formation of this complex, the
farmulations did not have the stability desiced for
shelf life in commercial applications. A reasonable

20 minimum shelf life is at least about one year,
representing sufficient time to package, ship, and store
a formulation without having to replace sxpired stock
too freguenbliy.

An ophthalwmic suspension contalning a particular

25 NSAID is disclosed im U.§. Patent No. 4,087,538 issued
Hay 3, 1878, The puspension is agueous based and can
inciude benzalkonium chloride. Another ophthalmic
formulation ig disclosed in U.5. Patent Ho. 4,559,343
igsved December 17, 198%. The formulation is agueous

30 based and includes an NSAID and a benzalkonium chloride
preservative. & gomewhat similar ophthalimic Formulation
ig disclogsed in ¥.§5. Patent No. 4,607,038 issued August
19, 1986. Thir formulation incliudes & spreific NSAID

{prancprofen) in an agueocus based formula with a known
35

337464 26280/2 ¥F
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pragervative. U.8. Patent No, 4,474,751 issued October
2, 1984 digelogses ophthalmic formulatione which gel in
the eyes in order to increage the bicavailability of the
drug. The 751 patent discloses & large number of

5 different active ingredients and excipient material.
When this disclosure is taken in wview of the other
patents discussed above and the publications cited in
sach of them, the vast numbher of different ways of
ereating an ophthalmic formulation becomes apparent,

10 although there may bhe a considerable number of possible
formulationg and wariationg thereof, oaly certain
specific formulations will meet all the reguirements for
being ophthalmologically acceptable.

In general, an ophthalmic formulation containg an

13 active compound and various ophthalmologically
accaptable excipients, in the form of & spiution, an
cintment, & suspensgion, ehtc. In grder for an excipient
to b ophthalmologically acceptable, it must be
non~irritating to the eye in combination with other

20 axcipients and an active ingredient. The excipients
must not prevent the active ingredient from penetrating
the blood-agueoug barrier and/or diffueing through the
various ocular substructures to the site where it is
pharmacologically active., The excipients can interact

25 with sach other or the active drug. Accordingly, care
in formulating is required in that so many materials may
be used. These materizle generally include a
tonicifier, a preservative, a surfactant, a buffering
gystem, & chelating agent, a8 viscosity agent as wall as

30 orher stabilizing agents. Ophthalmic formulations must
he sterile and must be prexsrved with an effective
anti-microbial agent.

Qrgano~-mercurials {e.g.,. thimerosal, phenylmercuric
acetate and phenylimercuric nitrate) have hesn used

33 extengively as the pregervative in ophthalimic

3374M 26280/2 FF
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solutions. These compoundy, however, pose difficulties
dua to potential mercury toxicity sz well as poor
chemical gtability. Benzalkonium chlsride, a guaternary
ammonivm compound, hag been widely used in ophthalmic
5 solutiony, and is congidered to be the preservative of
choice, However, BAC has typically been considered to
be incompatible with anionic drugs {e.g., salicylates orx
nitrateg, et¢.) and can be inactivated by surfactants.
Many NSAIDs (such as ketorolac, indomethacin,
to Flurbiprofen, diclofgnac, and suprofen) are being
developed for ocular use because of their activity as
anti~inflammatory agents ag well ay their sbility to
prevent cystoid macular edema.
These NSAIDs have proven to be incompatible with
15 guaternsry ammonium compounds such as BAC because they
can form & complex with them, rendering the preservative
less available to serve ity function, as iz the case
with other ophthalmic¢ drugs that contain a ~COOH group.
Thus, less preferred preservatives have been ussd in
20 such ophthalmic formulations. For example, QGeufen
Ophthalmic solution, the first NEAID (flurbiprofen)
approved by the FDA for ophthalmic use, incorporates
thimerogal (with EDTA) as ity preservative system.
European published application 306,984 {published
25 March 15, 1989) discloses a stakle, clear,
antimicrobially effective, ophthalmic formulation
containing an NSAID and a pregervative system formed of
a quarternary ammonlium pregervative and a rnonionic
surfactant all in an agueous vehicle. Although the
30 formulationg of this European laid-open application are
uzeful in tresting dissases that ars either caused by,
agsocisted with, or accompanied by inflammatory
processes, there is no indication that the formulations
of the Buropean laid-open application are effesctive
35 inpreveanting or eliminating infection.
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A need has continued to exist for a stable, clear,
antimicrobial preservative effective ophthalmic
formulation for NSAIDs with antibiotics using BAC as the
preservative, and an improved preservative gystem For

§ ~COOH group sontalning ophthalmic drugs to overcome both
inflammation and infection.
SUMMARY OF THE INVENTION

A primary object of the invention ig to describe
and discliose a formumlation containing an

1¢ ophthalmelogically effective amount of an NSAID in
combingtion with an antidictic, a guaternary ammoniuwm
prefervative and a stabilizing amount of a nonionle
polyoxyethylated ookylphenol surfactant, all in an
agueous vehicle.

15 & feature of the present invention is that it
&llows for the preparation of stable, i.2., clear and
antimicrobisalily and antibiotically effective,
NSAID~containing ophthalmic formulations without the
need for an organg-mercurial pregervative,

20 Ancother feature is that methods for treating
ophthalmic diseases in mammals using the ophthainmic
pharmaceutical formulationz of the invention axe
provided.

An advantage of the present invention ig that it is

23 wuseful in the treatment of diseases or conditions
associated with or accompanied by inflammatory
procegses, Including, among others, glawcoma, cystoid
macular edema, uveitin, diabetic ratinopathy and
conjunctivitia, or any tranma cauged by eye surgery or

30 eye injury and eliminating infection.

Thege and other objectd, advantages and featuresg of
the present invention will become apparent to those
parsong skilled in the art upon reading the details of
the comporition, manufacture and usage as mors fully set

35 forth below. Reference being made to the accompanying

3374% 26280/2 FE
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general structural formulae forming & part hereof
wherein like symbols refer to like molecular moleties
throughout.

DETAILER DESCRIPTION AND PREDERRED EMBODIMENIS

Before the pregent compositions and processesg for
making and wsing such are disclosed and described, it ig
o be understood that this invention is not limited to
the particular compomitions, components ot methods of
use described ag such compositions, components and
methods may, of course, vary. It is also to be
understood that the terminology used herein ig for the
purpose of describing particular embodiments only, and
iz not intended to be limiting since the ycope of the
present invention will be limited only by ths appended
claimg.

It must be noted that as used in this specification
and the appended claime, the gingular forms “a“, "an”?
and "the” include plural referente unless the contexy
clearly dictates otherwiss. Thus, for example,
reference o "2 pharmacgutically accephable galt®
includes mixturas of galts, referencey to an NSAIDY
includes reference to mixtures of guch NEAIDS, reference
to Uthe method of administration™ includeg one or more
different methods of adminigtration kupown +o those
skilled in the art.

Definitions

Az used herein, the term “NSAID” means an
ophthalmologically acceptable cardboxyl group containing
non~-steroidal anti-~inflammatory drug. The NSAID's
include, for example., flurbiprofen, ketorclac.
diclofenac, indomsthacin, suprofen, and the isomers,
eatery and pharmaceutically scceptable salts thereof.

As used herein, the term "g.3." meany adding a

3374M 26280/2 FF
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guantity sufficient to achieve a stated function, s.3.,
to hring a solution to the desired volume (i.e., LO0%;.

As used herein, the term "trestment” or “treating"
meany any treatment of z disease and/or condition in 2
mammal, including:

(i) praventing the disease and/or conditicn, that

ig, cauging the clinical symptoms of the dissase

not ho develop:

{(1i} inhibiting the disease andfor condition, that

ig, arresting the development of clinical symptoms;

and/or

{§ii) relieving the disease and/or condition, that

iz, sausing the regression of ¢linical symphoms.

As used hersin, the term "effective amount" means a
dogage sufficient to provide treatment for the disease
state being treated. This will vary depending on the
patient, the disease and the treatmenht being effected.

As ussd herein., the term “antimicroblally
affective’ refere to the stability of the formulation
prior 1o administration and meang ability to withstand
the U.§. Pharmacopia antimdcrobial challenge put by a
ranel of microbes.

Ag uged herein, the term "surfactant™ means a

nonionic surfactant, prefarably ethoxylatsd netylphencl

25

35
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compounds as deseribed below.

As used hergin, the term “guarternary ammonium
pregervative” means a guarternary ammonium compound as
degcerided below.

A% used hersin, the term Ystabilizing” means
keeping a formulation clear and antimicrobially
effentive for ity minimum reasonabls shelf life, &.g.,
at least one year.

YRetorolae tromethamine” shall mean the compound
{z)~3-benzoyl~1,2-dihvdro~3H-pyrrnlo~{1,.2-a}~prrrole-1-
carboxylic acid 2-amino~2~hydroxymethyl~1. 3~propanediol

F3ITAM 28280/2 ¥¥
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salt. algo known as (x)~5~benzoy1w2,?mdihydrnmlﬁ~
pyrrolizine~l-~garbuxylic acid with 2-amino-2~{hydroxy-
methyll-1,3~propanediol (1:13 having the following
structural Formula (1}

5
P
PO — CH, U
AN s BN ifﬂﬁzﬁﬁ
CH,O8
1o

“robramyeoin' shall mean the antibiotic produced by
sireptonvess tinehrariug also known as O-3-amino~3-deoxy~
a=-D~glucopyranoeyl-{1§6}-0-{2,6~diamino-2.3,6~trideoxy-a-D

15 ~yibo~hexcpyranceyi-{1$433-2-deoxy-D-streptaming.
Tobramycin ig represented by the following structural
formula II:

15 Cﬁzﬂﬁz NHZ
0 TN NH,
s \ \/
\ﬂ»ﬂﬁk\ / ‘ﬁﬁ /
RO j Y i
- |
25 2
GE,0B |

30 éﬁ

Tobramycin is a water soluble aminoglycosidic
antibiotic having a broad aspsctrum of action againet
35  both gram negative and gram positive bacteria. Such

3374M 2628072 ¥F
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aminoglyoosidic antibiotics are useful in treating
ceular infections and are used prophylactically before
and after ocular surgery,
Formudations

The formulations of the present invention include
an MSAID active agent in an effective amount for
ophthaimic tresatment, an ophthalmologically acceptable
antibioctic ag a gsecond active agent in an effective

wn

amount for ophthalmic treatment, a guatsrnary ammonium

10 preservative, a stabilizing amount of a nomionic
polyvoxyethylated octylphenol surfactant, optionally
including other excipients such as a chelating agent,
tonicifier, a buffering system, 3 vigcosity agsnt as
well as other stabilizing agents.

15 The NSAIL is preferably flurdiprofen, kstorslac,
diclofenac, indomethacin, suprofen, and the isomers,
egters, and pharmaceutically acceptable galts thereof.
The antibiotic is preferably tobramyein,

Ophthalmic solutions and suspensiony tvplically

28 contain an aguecus vehiclie rather than an oily vehicle,
Ophthalmic formulationg must be sterile, and if intended
for multiple dosing regimens, mugt be antimicrobially
effective for their minimim reasonable shelf life, ..,
at least one year, snd preferably two to three yearg or

25 more. The ingredients used in ths formulations of the
present invention are typically commercially available
or tan be made by methods readily %nown to those skilled
in the art.

Pharmaceutical ophthalmic formulations typically

30 contain an effective amount, e.g., 0.001% to 10%
whivol., preferably €.00Z% to 5% wt/vol, most preferably
0.005% to 1% of sn active ingredient {e.z., the WSAID of
the pragent imvention). The amount of active ingredient
will vary with the particular formulation and the

3% disease state for which it is intended. The total

o
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concentration of golutes shimld be zuch that, if
pogsible, the remuiting golution ig ischonic with the
lacrimal £luid {(though this iz pnot absclutely necsrEary)
and hag a pH in the range of 6 to B.

The formulations of the pregent invention ars
preparad as solutiomg incorporating the above-deseribed
ingredients within the following approximate ranges:

Ingredient Amount

Active Agent® 8.003% to 10,08 whivel
Preservative §.001% o 1.07% wtivol.;
Surfactant §.001% to 1.0% whivel.;
Other BExcipients 0% to 10.0% wtfvol.; and
Purified Water g.8. to 100%.

*The active agent is the NEAID in combination with the
antiobliotic,

Uptional other excipients,. such am a chelating agent and
a tonicifier, are used in the following approximate
proportions:

Ingredient Apount
Chelating apgent 0.01% o 1.0%wt/vol.;
Tonicifier g.8. to achigve

igotonicity with
lacrimal fluid; and

IN NaOH or 1N HOCY g.8. to adjust pH to
6.0 to 8.0,

3374M 26280/2 F¥
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In a preferred ophthalmic NSAID solution, the
ingredisnts are combined in the following proportions:

Ingredient Amount
NSAIDR 6.50% wtivol.
5 Antibiotic C.30% wh/val.;
BAC Q.02% wtjvol.;
{50% ag. golm.)
Octoxynol 490 0.01% wtivol.;
{70% ag. s¢oin.)
10 EDTA Nag 0.10% wiival. .
NaCl/ borig acid/ g.s. for isotonicity with
Ha borate lacrimal £luid;
IN H308 or 1N BCI ¢.s. to adjust pH o
T.4%0.4; and
15 Purified Water g.s. to 100%.

The ipvention relates primarily to formulations
having 83 the active agent aphthalmologically acceptable
drugs {including the esters and pharmaceutically
acceptable salts thereof) that can form 2 complex with &

20 gquatsrnary ammonium compound, particularly carboxyl
group~containing NSAIDs.

NSAID® useful in the practice of this invention
include, for ewxample, ketorslac {and the other compounds
degcribed ap being ophthalmologically effective in U.8.

25 patent No. 4,454,151 to Waterbury, issued June 12, 1984,
the pextinent portions of which are incorporated hersin
by reference), indomethacin, flurbiprofen sodium,
diclofenac, and suprofen, including the esters and
pharmaceutically acceptable salts thereof.

3D In addition to the NSAID thers is another active
ingredient in the form of an ophthalmologically
acceptadble antibiotic, preferably tobramycin., The
antibictic ig present in an effsctive amount for
ophthalmic treatment. The antibiotic tobramyuin does

35 not interfere with the cornsal permeability of the NSAID.
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Preservatives useful in the formulations of the
present invention include quaternary ammonium compounds,
such as cetyltrimethylammonium bromide, cetylpyridinium
chloride and preferably, benzalkonium chloride.

5 The nonionic surfactants useful in the formulations
of the present invention are preferably polyoxyethylated
octylphenol surfactants including polyoxyethyliene
hydrogenated vegetable oils, such a3 polyethylene oD
hydrogenated castor oil, manufactured and scid by Kao

10 Corp. of Japan under the trade name Emanon CH-8D, and
preferably ethoxylated cctylphencl compounds, such as
Octoxynoel 10 and mogt preferably Outoxynol 44,
manufactured and sold by GAY under the trade pame Igepal
CABS7 {a 70% aquecus soluhbion of Octoxynol 40),

15 Getoxynol 40 i 2 nonionic polymeric surfactant
material, More specifically, it is a nonionic
polyoxyeathyviated octylphenol surfactant material soid
commercially by GAF.

Among the optional excipients, the chelating agents

20 ugeful in the formulations of the present invention
include 8-hydroxyquinoline gulfate, citric acid, and
preferably digodium edstate. Under certailn conditions,
the chelating agent may a&lso enhance the anti-microbial
effect due to its ability to render sssential metal ions

25 unavailable to the microbes.

Buffering systems optionally useful in the
formulations of the present invention are based on, for
example, citrate, horate, or phosphate,

Tonicifierys optiomally useful in the Fformulations

30 of the present invention include dextrose, potassium
chloride and/or sodium chloride, preferably sodium
chloride.

Viscogity agents optionally useful in the
formulationg of the present invention incliude the

35 cellulogse derivatives such as hydroxypropylmethyl

3374M 26280/2 FF
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selluloge, sodium cavboxymethylcelluloss, and
hydroxyethrloslinlose.
Other optignal excipients useful in the
formulations of the pregent invention include
5 shabilizing agents such as antioxidants, e.g., scdium
metabisuifate and sgcorbic acid, despending on the NSAID
used.
These formulationy are prepared by disselving the
golutes {e.g., the NSAID, the preservative, the
18 surfactant. the chelating agent. and the buffering
agent) in a suitable guantity of water, adjueting the pH
to about & to &, preferably 6.8 to 8.0 and most
preferably 7.4, making a final wolume adjustment to 100%
with additional wabter, and sterilising the preparation
13 wusing any suitable method known to those in the art.
Ophthalmic formulations incorporating the
prevervative gystem of the invention are
physically stable (i.e., remain clear) and functionally
stable {i.e., remain antimicrobially effectiwve) for at
20 least the minimum reascnable shelf life of such
products. The inclusion of an antibiotin in the
formulation does not sffect the rate of diffusion of the
NEAID.

23 preferrsd Formulakions
The preferred ophthalmic formulation of the
invention includes a NSAID active agent in an effective
amount for ophthalmic treatment and an antimicrodially
affective amount of the above-described preferred
30 preservative system.
The preferred preservative of the invention is
benzalkonivam chlorids.
The preferrad surfactant of the invention is
gctoxynol 40, especially when combinsd with benzalkonium
33 chlorids.

3374M 26380/2 FF
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The preferred chelating agent of the invention is
digedium sdetate, especially when combinsd with
benzalkonium chloride and OUctoxynol 40.

The preferred antibiotic is one which dves not

5 interfers with the corneal permeability of the NSAID.
Tobramyoin is a preferred antiobictic.

The preferred cophthalmic solutions of the invention
include & NSAID, benszalkonium chloride, Octowynol 40 and
disodium edetate and, as a sscond zctive agent,

10 tobramycin.

& preferred ophthalmic NBAID/antibiotie solution

has the following Fformulation:

Ingredisnt Amount
NEATID 0.50% whivol.
15 antibiotic 0.30% wtivel.
BAC 0.02% wtivol.
(307 ag. soln.)
Octoxynol 40 G.01% wiivol.
{70% aq. solin.)
29 EDTA Na, 0.10% wt/vol.
{NaCl/boric acid/ g.8. for isotonicity
Na borate) with lacrimal fluid
IN NaDE or 1N HCY g.8. to adjust pH to
7.6%0.4
23 Purified Water g.8, to 100%

Most preferved is the ophthalmic solution according
to the above formulations is wherein the NSAID ig
Ketorolag Tromethamine and when the antibiotic is
pregent it is tobramyein,

30
Trility and Administration

This invention is directed to NSAID ophthalmic
formulations and a method useful for treating ophthalmic
digseaser in mammals. These digeases are either caused

35 by, associated with or accompanied by inflammstory
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rrocesses, including, among others, glaucoma, cystoid
mavguliar edema, uvelitis, diabebtic retinopathy and
conjunctivitia, or any trauma cavged by eye surgery or
eye injury.

5 The method of this invention iy hoth curative and
preventative. Where applied, for emample,
pre-gurgically or immediately pozt-traumatically, i.s.
hefore ianflammation develops, it prevents development of
inflammation, When applisd dirsotly to the eve

10 suffering from any of the named ophthalmic digsases, it
supresses already developed inflammatory processes.

The formulation of the invention includes an
antibistic such sg tobramyein, providing antibacterial
properties ugseful in sliminating and/or preventing a

15 bacterial infection.

Ophthalmic formulations ars typically administered
by topical application ta the eyelids or for
ingtillation inte the gpace {cul-de-gac) between the
eyeball and the eyelids, by tepically applisd ophthalmic

20 =aoplutiong, suspensions or cointments, or by
gubconjunctival injection.

The dosage level will, of course, depend on the
soncentration of the drops, the condition of the subject
and the individual magnitude of responses to treatment.
However, typical dowage ranges might be about 2 to 1Q
drops of solution of active ingredient per day wharein
the golutiom includes ©.% wtivol % of Ketorclag
trimethamine and 0.3 wtivel.% of tobramycin.

For a more detailed discussiom of ophthalmic
3¢ formulations, their preparation and administration, see

Remington’s Fharmaseutical Sciences, 15th EBd.. pages
1489-15¢4, ¢£1975).

-
wn

Tgsting
35 Ophthalmic formulations such as the solutiong of
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the present invention arve typically testsd for physical
gtability, chemical stability, and pregervative
efficacy, both when they are first manufactured and
aftar a fixed period of time {e.g., after two vearsg).

% They are generally considered to bs safe and ¢linically
scceptablie if proven to be well tolerated in the eye.

Physical stability is determined by obgervation of
a solution after sxpiration of a fixed periocd of time.

A solution is considered to be physically stable if its
10 appearance (e.g., color and clarity) does not change and

if the pH remaing constant., within acceptable limitg.

Chemical stability involves a routine chemical analysis

of the golution, to be sure that its active

ingredignt{s}, preservatives and the sxcipients have not
15 changed after a fixed period of time.

Pregervative afficacy of the formulation prior to
administration ig tested by the procedure described im
the U.S. Pharmacopia Compendiasry, whereby a golution iz
challenged with a panel of microbes and a determination

20 is made as to whether a given microbe survives in it.

EXANRIES

The following examples are given to enable those
25 gkilled in the art to more clearly understand and to
practice the pregent invention. They should not be
considerad ss a limitation on the scope of the
invention, but merely as being illustrative and
repregentative thereof.

30
EXAMBLE. L
This sxample {llustrates the preparation of &
representative pharmaceutical formulation for ophthalmic
adminigtration containing the NSAID Ketorolan
35

33748 2628G/2 ¥Y

Page 79 of 361



10

i5

25

3D

35

Page 80 of 361

R A BN
atidalon

- 17 -

Tromethamine and the antibhiotic tobramyoin.

Iugredient Amunt

ketorolas tromethamine  0.530% wh/fvol.

tobramyvein 0.30% wtivol.

BAC 0.0%% wi/vol.
(50% ag. goln.)

Jctoxynol 40 0.01% wtivol.
(70% ag. soln.)

EDTA Na. 0.10% wt/vol.

Nacl 0.18% wt/vol.

Boric Acid .94 whivel.

Ha Borats D.45% wtivol.

The above ingredients are mived, adding purified
water until they are digsolved, the p¥ is adjusted to
7.4%0.4 and the balance of the formulation iz made up
with purified water, adding a guantity sufficient to
make 100% wvolume. The golution is then sterilized.

Other NSAIDg., such as those degceribed above, can be
uged as the active compound in the preparstion of the
formulation of this example.

EXAMPLE 2
This example illustrates the preparation of a
general pharmaceutical formulation for ophthalmic

3374H 2628072 FF¥
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administration containing ap NSAID and an antibiotic.

Ingredisnt Anount

NEAID 6. 507 wtivol.
5 antibiotiz G.3% whivol.

RAC 8,01% wtivol.

{50% aq. soln.}
Qotoxynol 40
{70% ag. soln.}

reed

LO2% wrivol.

19 EDTA Na, §.20% wt/vol.
Hall 0.18% wt/ivol.
Boric Acid .92 wtivol.
Na Borate 0.45% wtivol.
is

EXAMBLE. 3
Thig example illustratesg the preparation of a
representative pharmaceutical formulatiom for ophthalmic
administration containing the NSAID Retorolac
20  tromethamine and tobramycin,

ingredient Amount
ketorolac tromethaming 0.50% wt/vol,
tobramycin §.30% wt/vol
25 BAC 0.0L% wt/vol.
{50% ag. soln.)
Detoxynol 4D G.01% wh/vol.
{70% ag. goln.)
ERTA Haz 0.20% wtivol.
30 Nall 0.18% wt/vel.
Boric Acid 0.9% wt/vel.
Ba Borahwe 0.45% wt/vol.

Other NSAIDs, guch as those descridbed above, can be
35 used as the active compound in the preparation of the
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formulation of any of thess examples.

ELAMPLE &
Thiz example illustratsg the preparation of &
5 representative pharmaceutical Formulation for ophthalmic
administration containing the NSAID flurbiprofen sodium.

Ingradisnt Amount
Flurbiprofen Sodivm 0. 03% wi/vol.
1o BAL D.02% wyfvol,
(30% ag, soln.?
Qetoxynol 40 0.01% wt/ivol.
{70% aq. solmn.}
EDTA Naz 0.10% wt/vnl.
15 Nall Q.18%7 wt/vol.
Boric Acid 0.9% wt/wol.
Ra Borate 0.45% wk/vel.

The above ingrediente are mixed, adding purified
20 warer until they are dissolved, the pH is adjusted to
7.4%0.4 and the halance of the formulation is made up
with purified watsr, adding a guantity sufficient to make
100% volume. The solution is then sterilized.
Other ophthalmic druge and NSAIDe, such ay thoss
23 described above, ran be ussd as the active compound in
the preparation of the formulation of this syample.

BAMRLE 3
Phygical svability of the formulations of the
30 present invention is measured by preparing clear
formulationg, e.g., according o the foregoing Examples,
sealing them in sterilized containers, and observing the
clarity of the solution after a pericd of onme monkh and
again after five monthy. Solutions that remain clear are
3% conmidered stable in this procedure.

3374M 26280/2 FF
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The formulations of the present invention have
proven to be stable when tested in accordancs with the
above procedure, Foeormulations using surfactantg other
than the nonionic surfactants of the invention did not
remain clear and were not stable.

Pregervative efficacy of the formulations of the
presgent invention is measured by preparing formulaticns,
e.g., according to the foregoing Exanples, and subjecting
then to the U.§. Pharmacopla antimicrobial challenge.

The formulations of the present invention
demongtrate preservative efficacy when tested in
accordance with the above procsdurs.

Formulations of the pregent lavention are freely
flowable iiguids which can be administered dirsctly to
the eye using a conventional means such a8 eyedroppers.
The amount of active ingredient administered will vary
with the individual and/or the type of disease ov
condition being treated. The H¥SaID's such as ketorolac
and antibioticy such as tobramycein are generally
administered in an amount of sbhout 1 to 2 drops per eye
with drops containing about 25 microliters of
formulation., The drops are generally administered 3 o &
times per day.

EXAMELE &

In wvitio rabbit corneal penstration of ketnrolac was
avaluated in the presence of tobramycin to determine if
tobramycin alterg penetration of ketorolac through rabbit
corneay. Two sets of studies wers performed to evaluate
tobramycint's affect on ketorolac penstratiom.

Apparatus ~ A modified Franz diffusion cell
congisting of an 8.0 ml glass receptor cell along with a
taflon donor cell were used for the penstration
gxperiments. A gside arm allowed sampling of the receptor
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phage. The donor cell was recessed to accommodate
gorneal curvature, A 0.3 ml volume of doncor solution was
placed on the spithelial side of the cornea, and
svaporation ¢f this donor solution was diminished by
sealing & gplass coversiip over the opening of the donor
cell with gilicon grease. To ensure corneal curvature
throughout the course of the experiment, & 1.0 ml lstex
bulb was placed aver the sampling port of the glass
diffusion cell. By so doing, snough pressure was exertved
under the cornsa to maintain a curved, wrinkle-free
membrane. Water at 37¢ € was circulated through the
water jacket sarrounding the recephtor c¢eil. A magnetis
stir bar placed in the botiom of the receptor cell
maintained homogeneity within the receptor sclution.

Curnes Preparation ~ New Zealand white rabhits
weighing 3.5 to 4 kg were used for the studies. Rabhits
wgre gacrificed by rapid injection of 1.25 ml/kg of T-61
Futhanasia Solution (American Howechst Corp. Animal Health
Pivision, Somerviils, NI} into a marginal ear vein. The
cornea ware carsfully removed along with 2-4 mm of
surrounding scleral tissue then placed in a bhuffer
containing: §,.37% sodium chloride, 0.361% sodium
bicarbonate, §.046% potasvivm chiovide, 0.023% potassium
phosphate dibasic, 0.007% nagnesium suifate, 0.08%
caleium chloride, and 0.133% adenosine in water, adjusted
to pH 7.4, This bhuffer was used as receptor sclution for
all studies; ity selection was bazed on the ability to
maintain corneal integrity throughout the diffusion
studies.

Experimental Procedurs ~ A fresh cornea was placed
between the top and bottom of the teflon donor cell; this
unit wag then clamped onto the glasg receptor cell., The
raceptor cell was filled with sterile, degassed buffer
golution; all air bubbles were expellied from bensaih the
cornea by inverting the entire diffusion cell and

3T 26280/2 F¥



allowing bubblew to travel out the sampling port. After
donor salution was placed on the cornea, a 0.3 ml sample
of receptor solution was collected at the following time
points: 15, 30, 45, 60 and 120 minutes. The 0.3 mi
aliquot wss replaced at sach time point with fresh buffer
solution.

Preparation of Test Soluticng ~ 1. To determine
ketorelac corpeal diffusion in the presence of
tobramycin, and €0 determing & dose effect, 3 galinx
10 wvehicle was utilized to avoid potential complications by

excipients. The following solutions were isotonic and

prepared at pR 7.4 (&) 0.5% ketorolae tromethaming,

0.79% sodium chlnride, purified water; (b} solubion (&)

with Q.15% tobramycin: (¢} solution (a) with 0.30¢%
15 tobramycin: and (d} seolution {a) with 0.850% tobramyein.
2. To svaluate whether 9.30% tobramyein {(a
elinically acceptable and efficaciocus concentration) has
an effect on kstorolac corneal diffusion when
administered in a more complex wvehicle, an isotonic
20 polution at pE 7.4 wayg made which contained the
fallowing: (&) Q.5% ketorolac tromethamine, 0.79% sodium
chioride, edetate disndium, benzalkonium chloride,
gurifi§é water: (b) solution {(a) with 0.30% tobramyein.
l“a:§L££g;gimE§E§$$§;ian -~ To monitor corneal
2% integrity throughout the course of the permeability
studies, lﬁnglycgtml penetration was evaluated
(*¥cglycerol 15.76 aCi/mmole was obtained from NEN
with & radiocchemical purity of 98%). Nonionized
1é6~g1ycerol wag incorporated into selected hest
30 golutions (la and 4, above). For controls, two

additional igotonic test solutions were made at pH 7.4

{1} phogphate buffered galine: (2) 0.&% tobramycin in

phosphate buffered saline. To a Z2.0 ml aliquoet of each

test solution, 10 wl of 1“C«glycerol way added. At
3% designated time intervals, 0.3 ml of receptor solution

o
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was sampled for gscintillation counting (Beckman model LS
81007%.

Analytical Methods - 1. Quantitation of ketorolac
was performed by HEFLC. The mobile phase was composed of
methanel, water and glacial acetic acid (85:34:1). The
equipment included: a Spectra~Physice 8640 UV/Vig
detector; a Spectra~Physica 4270 integrator; a
Spectra-~Physics 8700 solvent delivery system; 2 Dynatech
auvtossmpler; and & Whatman Partisil ODS 3, 10 microw
column. The mobile phase flow rate was 1.0 ml/min; the
gample injection volume wag 50 wl; and the absorhance
wavelength wag 256 mm. A 100 pl aliquot of each sampls
was diluted with 150 yl of mobile phase.

2. Quantitation of tobramyein was performed using
the Syva EMIT tobramycin assay kit, The agsay i{g an
ensyme immunoassay intended Lo guantitatively analyze
tobramyein in human serum or plasma; the limit of
detection iz 1.0 wg/ml. The assay ig baged on
competition for antibody sites between fres drug in
sample and drug labeled with glucose-6-phogphate
dehydrogenase (G-6~P~DH}. Since 5~6~-P-~DE activity
decreases upon binding with antibody, tobramycin
concentration can be measured in terms of enzvme
activity. &ctive enzyme converts oxidized nicotinamide
adenine dinucleotide (NAD) to NADE, This conversion
regults in an abaorbance change that is measured
gspectrophotometrically.

Bach experiment was performed with matched controls;
that is., from a single rabbit, one cornea was treated
with a ketorolac {contrel) sslution, and the other cornea
was treated with the ketorolac and tobramycin solution,
Bach test solution containing tobramycin was svaluated in
triplicate. For the study using the simple isotonic
vehicle, data For nine control corneas were gensrated.
Since these were control cornea, each iy from a Jdifferent
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rabbit; hence, the deviation shown at sack time point
gives an indication of both the biological as well as
experimental deviation inherent to this type of study.
An indication of corneal integrity throughout the

course of these sztudies was determined dy penetration of
lchglycersl. Changes in the permeability profile of
QCmglycerul can he attributed to corneal alieration or
damage. Selsct vehicles were chosen Lo evaluate whether
corneal damage could be attributed to a particular
compound oy combination. With phosphate buffered galine
gerving as control, a two or three~fold increase in
aC«glycetal penetration would indicate substantiasl
corneal altaratimn. Table I shows that 1&C»giyceroi
penetration in a solution containing ketorolac
tromethamine, or 0.6% tobramycin, or their combination,
does not differ from its penstratisn in buffer alone.
There regults suggest that corneal integrity is not
altered by ketorolac tromethamine or tobramyoin,

TABLE I

Perceant of Initial
Counts per Minute

Preparation at $0 min at 120 min
Phoaphate Buffered Saline 2.1¢0 7.36
Ketorolac tromethamine
in Salins 2.47 8.68

Tobramyein (0.64) in

Phogphate buffered saline 1.83 7.68
Ketorolace tromsthamine and

Tobramycin (€.6%) in Saline 2.01 5.03

The average total milligrame of ketonrolac
penetrating the cormea 3t esch time point for the simple
golutions containing ketorolac alone and solutiong

3374K 26280/2 FF
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centaining either §.15%, 0.39% or 0.60% tobramycin,
respectively, were comparved. Im all casss, the solutions
containing tobramyein were egquivalent to the control
soluhion.

A comparison of the aversge total wmiiiigrams of
ketorolace penetrating the cornea at each time point for
the ophthalmic formulation with and without 0.30%
tobkramycin was made. Again, the test solution and the
control golution were eguivalent. BStudies with the
formulation demongtratesd that after &0 mimutes, there
OCOUrE a twe to three fold increas in ketorolac
diffusion, that is, sunhanced penstration.

While the present invention hag been degcribed with
reference to the specific embodiments thereof, it should
pe understood by those sgkilled in the art that varvious
changes may be made and eguivalents may be gubgstituted
without departing from the true spizit and scope of the
invention. In addition, many modifications mav be made
to adapt 8 particular situation, materisl, composzition of
matter, procesy, process step or steps, to the objechiwve,
spirit and scope of the present invention, All such
modificationg are intended ko he within the scope of the
claims appended hereto.
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WHAT IS8 CLAIMED I8

1. An ophthalmologically acceptable non-steroidal
anti~inflammatory drug formulation, comprising:

an ophthalmelogically acceptable non-steroidal
anti-inflammatory carboxyl group-containing drug in an
effective amount for ophthalmic treatment;

an ophtalmologically acceptable antibiotic in an
effective amount for ophthalmic treatment;

a guaternary ammonium preservative;

a2 stabilizing amount of a nonionic polyoxyvethylated
octylphenol surfactant; and

an agueous vehicle.

2. The ophthalmologically acceptable
non~stercidal anti-inflammatory drug Formulation of Claim
1 wherein gaid guaternary ammonium preservative is
benzalkonium chloride.

3. The ophtalmologically acceptable non-steroidal
anti-inflammatory drug formulation of Claim 1 wherein
said nonionic polyoxyethylated octylphenol surfactant ig
Octoxynoel 40 and the antibiotic is tobramyein.

&, The ophthalmologically acceptable
non~steroidal anti-inflammatory drug formulation of Claim
1 including disodium edetate.

5. The ophthalmologically acceptable
non-steroidal anti-inflammatory drug formulation of Claim
1 wherein gaid ophthalmologically acceptable
non~-stercidal anti-inflammatory carboxyl group-containing
drug is selected from the group: ketorolac,
indomethacin, flurbiprofen, diclofenac, and suprofen.

3374M 26280/2 F¥
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&. The ophthalmologically acceptable
non-gteronidal anti-~inflammatory drug formulatiom of Claim
5 wherein said ophthalmologically acceptable
non-steroidal anti-inflammatory carboxyl group-containing
5 drug is ketorolac tromethamine.

7. The ophthalmologically acceptable
non-gtercidal anti~inflammatory drug formulation of Claim
1 comprising:

10 NSAID 0.001% to 10.0% wtivol.,
Antibiotic 0.001% to 10.0% wtivel.:
Pregervative 0.001% to 1.0% wt/vol.;
Surfactant 0.001% to 1.0% wtivol.;
and
15 Purified Water 4.8, to 100%.
8. The ophthalmologically acceptable

non~gtercidal anti-inflammatory drug formulation of Claim
I comprising:

28 ketorolac tromethamine 0.001% to 10.0% wt/vol.,;
tobramycin 0.001% to 10.0% wt/vol.;
Preservative 0.001% to 1.0% wt/vol.;
Surfactant 0.001% to 1.0% wt/vol.; and
Purified Water q.8, to 100%.

25

9. The ophthalmelogically acceptable

non~gteroidal anti-inflammatory drug formulation of
Claim 7 wherein said pregservative ig benzalkonium
30 c¢hloride, and the surfactant is Octoxynol 40.

10. The ophtalmologically acceptable
non-gteroidal anti-inflammatory drug formulation of

35
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Claim 8, further comprising:

Chelating agent 0.01% to 1.0% wt/vel.;

Tonicifier g.8. to achieve isotonicity
) with lacrimal fluid; and
IN WaOH or IN HC1 g.s. to adjust pH to
7.4%0.4.

1. The ophtalmologically acceptable
10 non-steroidal anti-inflammatory drug formulation of
Claim 9 comprising:
ketorolac tromethamine 0.50% witjvol.,

Tobramyein 0.30% wt/vol.:
BACG 0.02% wtivol.
15 {50% aq. soln.)
getoxynol 44 0.01% wtivol.:
(70% aq. soln.)
EDTA Raz 0.10% wtivol.;
NaCl 0,18% wh/vol.,
20 Boric Acid Q.9% wt/vol.
Ha Borate 0.453% wtivol.
IN NaCH or IN EC1 g.5. to adjust pHE to
7.4%0.4; and
Purified Water q.8. to 100%.
25
12. The use of a formulation comprising: an

ophthalmologically acceptable non-stsroidal anti-
inflammatory carboxyl group-containing drug in an effective
amount for ophthalmic treatment, an antibiotic in an
affective amount for ophthalmie treatment, a guatermary
ammonium preservative, a stabilizing amount of a monionic

polyvoxyethylated ovtylphenol surfactant, and an aguecus
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vehicle for treating ophthalmic diseass in a mammal

suffering therewith.

13, The use of Claim 12 wherein saild preservative
is benzalkonium chloride and said surfactant is OQuotoxynol

40.

14. The use of Claim 12 wherein said
ophthalmologically acceptable non-sterceidal anti-
inflammatory carboxyl group-containing drug is selected
from the group: kebtorclac, indomethacin, £lurbiprofen,

diclofenac, and suprofen.

15, The use of Claim 12 wherein said
aphthalmologically acceptable non-sterveidal anti-

inflammatory carboxyl group-containing drug is Hetorolas

Tromethamine and the antibiotlic is tobramyoin,
16. The use of Claim 15 wherein said

ophthalmologically acreptabls non-steroidal anti-
inflammatory drug formulation comprises:

ketorolac tromethamine 0.50% wt/vol.;

Tobramycin 0.30% wt/vol.;

BAC 0.01% wtivol.;
(50% ag. soin.)

Octoxynol 40 0.01% wt/vol.:
(70% ag. soln.)

EDTA N32 0.10% wt/vol.;

NaCi 0.18% wt/vol.;

Boric Acid 0.9% wtfvol.

Ra Borate 0.45% wtivol.

1IN NaOH or 1IN HC1 to adjust pH to

7.4%40.4; and
Purified Water g.8. to 100%.
J374H 26280/2 FF
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PRESERVATIVE SYSTEM FOR DPHTHALMIC FORMULATIONS

BACKGROUND OF THE INVENTION

The present invention relates to improved ophthalmic
formulations, particularly te ophthalmic formulations for
anti-inflammatory drugs, and specifically to an improved
preservative system Tor ophthalmic formulations of
carbaxyl {"-C00M¥) group~-containing drugs, especilally
non-steroidal anti~inflammatory drugs (PNSAIDs™).

The inventien also relates to metheds of using these
formulations for treating diseases that are either caused
by, assoclated with or accompanieéd by inflammatery
processes, including, among others, glaucoma, cystoid
macular edema, uveitis, diabetic retinopathy, and

conjunctivitis, or any trauma caused by eye Surgery or
gye inlury.

The topical use of NSAIODs, particularly pyrrole
pyrreles; in the treatment of ophthalmic diseases was
first taught in U.S. Patent No. 4,454,151, where NSAID
compounds {(such as those described in U.3. Patents
4,08%,969; 4,232,038; 4,087,539 and &,097,579) were
exemplified in formulation with NaH,P8, *H,0,

Na HPO, 1,0, NaCl, benzalkonium chioride ("BACM)
and sterilized water. While the forsulations described

8408Y 26280~FF
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in the '151 patent were efficacious, an Inscluble complex
was Tound to form between tne NSAID and the BAC, The
formulations hecame cloudy or turbid and did not,
therefore, have the stability desired for shelf life in
commercial applications. A reasonable minimum shelf 1ife
{that is, tne time during which a solution remains clear
and retains its pharmaceutical activity) is at least
about ane year, representing sufficient time to package,
ship, and stores a formulation without having to replace
expired stook too Freguently., The solutions of the
present invention have shown a shelf 1life of at least one
¥year. Thus, the pressnt invention entails an improvement
over the formulations described in the '151 patent,

In general, an ophthalmic formulatien contains an
active campound and various ophthalmologically zcceptable
excipients, in the form of & solutien, an ointment, a
suspension, ete. An excipient is ophthalmologically
aceaptable If it is non~irritating to the eye and 1f its
active ingredient penetrates the hlood-agusous barrier
and/or diffuses through the various ocular substructures
to the site where it is pharmacologically active., The
excipisnts can include a tonicifier, a preservative, a
surfactant, a buffering system, 2 chelating sgent, a
viscosity agent as well as other stabilizing agents.
Ophthalmic formulations must be sterile, and if intended
for multiple dosing regimens, must be preserved with an
gffective anti-microbial agent.

Organo-mercurials (e.g., thimerosal, phenylmercuric
acetate and phenvlmercuric nitrate) have bheen used
extensively as the preservative in cphihalmic sclutions,
These compounds, however, posy difficulties dus to
potential mefoury toxicity as well as poor chemical
stabpility. Benzalkenium chloride, a guaternary ammonium
compound, has been widely used in ophthalmic sslutions,
and 1s considered to be the preservative of choice,
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However, BAC has typleally been considersd to be
incompatible with anlenic drugs (e.g., salicylates or
nitrates, stc.}, forming inscluble complexes which cause
the solution to pecome cloudy or turbid. Such & complex
befween the anionic drug and penzalkonium chlorids can
cayse a decrease in the pharmaceutical activity of the
anicnic drug.

Many NSAIDs {(such as ketorolac, indomethacin,
flurbiprofen and diclofenac) are being developed for
soular use becauss of their activity as anti-inflammatory
agents including thelr ability to prevent oystold macular
edema.

in the past, as in the case wiith other ophthalmic
drugs that contain a -CO0H group, antiinflammatory
splutions of NSALDs fur occular use have proven to be
incompatible with guaternary ammonium compounds such as
BAC. This incompatibility is due to the fact that the
~200H group can form & complex with the quaternary
ammonium compounds, rendaring the pressrvative less
available to serve its function, and reducing the
activity of the active ingredient. Indomethacin
ophthalmic formulations have bsen prepared, however,
these are suspensions, nob solutions. UJcufen Ophthalwic
solution, an NSAID (flurbiprofen) approved by the FDA for
ophthalmic use, incorporates thimeresal {with EDTA) as
its pressrvative system. In U.S. patent 4,434,151 there
is 2 disclosure of an ophthalmic formulation using
ketorolac, benzalkonium chloride (as the pressrvative)
and polysorbate 80, however the solution pecame cloudy or
tursid after a short period of time.

It has remained desired Lo provide a stable, clear,
antimicroblally effective aphthalmic formulation with a
prolonged shelf 1ife for -L90H group containing
ophthalmic drugs, espeecially NSAIDs, using BAC as the
preservative,
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SUMMARY OF THE INVENTION
It has now been discoversd that stable, clear and
antimicrobislly effective, NSAID~containing ophthalmic
formulations can be prepared which include a guatesrnary
ammonium presgrvative., These solutions have an improved
shelf life, exhibiting no cloudiness or turbidity oves
extended periods.

In ong aspect of the invention, these compositions
include an ophthalmologically effective amount of a
NSALD, 2 quaternary ammonium praservative and a
stapilizing amount of an sthoxylated octylphenol as a
nonlionic surfactant, all in an agueous vehiclsa,

Another aspect 1z an cphthalmic composition
including an ophthdlmolegically effedtive amount of a
NSAID, a guaternary ammonium preservate and g stabilizing
ampunt of an ethoxylated octylphenol as a nonlonie
surfactant,

Another aspect is an ¢ophthalmic composition
including an ophthalmologically effective amgunt of a
NSAID, benzalkonium chloride as a praservative and a
stablilizing amount of an ethoxylated octylphensl as a
nonionic surfactant,

Angther aspect is an ophthalmic composifian
including an ophthalmologically effective amount of a
NSAID, benzalkenium chloride as a pressrvative and sz
stabilizing amount of Octoxynol 40 as a nonionic
surfactant.

Another aspect is an ophthalmic compoesition
including an ophthalmologically sffective amount of
ketorolac or an isomer, an aster, or a pharmaceuticsally
acceptable salt thereof, benzalkonium chloride as a
preservative and a stabllizing amount of Gcotoxynel 40 as
a nonioni¢ surfactant.

8408y 25260~FF
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In another aspect of the invention, methods for
treating ophthalmic diseasss in mammals using the
ophthalmic pharmaceutical formulations of the lnventicn
are also disclosed. These diseasss ars those that ars
either caused by, associatsd with or sccompanied by
inflammatory procssses, including, among others,
glaucoma, cystold maculsr edema, uveitis, diabetic
retinopathy and conjunctivitis, or any trauma caused by
eye surgery or eye injury.

10

DETAILED DESCRIPTION OF THE PREFEARRED EMBODIMENTS
Definitions .

As used herein, the term "NSAID®™ means an
ophthalmoelogically acceptable non-stercidal
anti~inflammatory drug. The NSARID's include, for
example, Flurbiprofen, ketordlac, dicleferwc,
indemethacin, @nd the isomers, esters, and
pharmacautically acceptable salts thereof.

As uysed heresln, the term "g.s." means adding a
guantity sufficient to achieve a stated function, e.g.,
to bring a solution to the desired volume (i.e., 100%}.

As used herein, the term “"treatment” or "treating”
means any treatment of a disease in z mammal; including:

(i} preventing the diseasz, that is, causing the

cliniecal symptoms of the disease not to develop;

{il} inhibiting the disease, that is, arresting the

development of clinical symploms; and/or

(111} relieving the disease, that is, causing the

regression of clinical symptoms.

15

30 As used herein, tha term "effective amouni™ means a

dosage sufficlent to provide treatment for the disease
state being treated., This will vary depending on the
patient, the disesse and the treatment being =ffected.
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s used herein, the ters "antimicrobially effective®
means ability to withstand the U.5, Pharmacopia
arntimicrobial challenge.

Az used herein, the term Ysurfactant™ means a
nonionic surfactant, preferably ethoxylated octylphensl
compounds as described below.

As used herein, the term "quaternary ammonium
preservative® mesns a quaternary ammonium compound such
as described below.

As used harein, the term ®stabilizing® means keeping
a Yormulation clear and antimicrobially effactive for its
ainimun reasonable shelf life, e.g., at l=ast one year.

Farmulations
Tha formulations of the present invention include an

NSAID active agent in an effective amount for ophthalmic
trestment, s guaternary smmonium preservative, a
stabilizing amount of an ethoxylated octylphencl as a
nonionic surfactant, optionally inmcluding other
exciplants such as a chelating agent, a tonicifier, a
buffering system, a viscosity agent as well as other
stabilizing agents. Ophthalmic solutions and suspensions
typically contain an agueous vehicle rather than an oily
vehigle. Ophthalmic formulations sust be sterile, and if
intended for multiple dusing regimens, must be
antimicroblally effactive for their minimum reasonable
shelf life, e.g., at least one year, and preferably fwo
to thres years or more. The ingradients used in ths
Formulations of the present invention are typically
commercially availsble or can be made by methods veadily
known to those skilied in the ark.

Pharmacsutical ophthalmic formulations typically
contain an effective amount, e.g., 0.001% to 10% wisvel.,
preferably 0.002% to 5% wt/vol, most preferably 0.065% to
1% wt/vol of an active ingredient {e.g., the NSAID of the

B4Q8Y 26280-FF
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present invention). The amount of active ingredient will
vary with the particular formulation and the diseass
state for which it is intended, The tofal concentration
of sulutes should be such that, if possibple, the

resulting solution is ilsotonlc with the lacrimal fluld
(though this is not absolutely necessary) and has a pH in
the range of & to B.

The formulations of the present invention are
nrepared as sclutions incorporating the above-~described
ingredients within the following appreoximate rangses:

Ingredient Amount
Active Agent 0.001% to 10.0% wt/vol.;
Fraeservative 0.001% to 1.0% wt/vol.g
Surfactant 0.00G1% to 1.0% wh/ivol.;
Other Exciplents 0% to 10.0% wtivol.; and
Purified Water G.s. Lo 100%.
Optional other excipients, such as a chelating agent and
a tonicifier, are Used in the Tollowing approximate
proportions:
Ingredient Amount
chelating agent 0.D1% to 1.0%wt/vol.;
Tonicifier g.%. to achisve
isatonicity with
lacrimal fluid; and
IN NalH or LN HCL q.5. to adjust pH to
6.0 to 8.0,
8408Y 262B0~FF
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In a preferred ophthalmic NSAID solution, the
ingredients are combined in the followlng proportions:

Ingredient
NSAID

BAG
(50% ag. soln.)
Qctoxynoel 490
{70% ag. soln,)
EDTA Nay
NaCl

IN NafH or IN HCL

Purified Water

Amount
D.002% to 5.0% wi/vol.,
0.002% to 1,0% wt/vol.;

g.001% to L.0% wtr/vol.;

0.01% to 1.0% wbt/voli.;
g.5. For isuotonicity with
lacrimal fluld;

3.5, Yo adiust pH to
7.430,4; and

g.s. to 100%.

In another preferred ophtbalmic NSAID solution, the
ingredients are conmbined in the following proportions:

Ingredient
NSAID
BAC

{50% ag. soln.)
JQotoxynol 40

{70% aq. soin,)
EDTA Naz
NaCl

IN NaOH aor IN HCL

Purified Water

8408Y

Amount
G.005% to 1.0% wt/vel.:
3.002% to 1.0%8 wt/vol.;

0.001% to 1.0% wtivel.y

0.01% to 1.0% wt/vol.;
g.5. for isotonicity with
facrimal fluid;

B.8, to adjust pH to
7.420.4; and

g.s. to 100%.
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In a more preferred ophthalmic NSAID solution, the ingrediants are combined in
the following proportions:

NSAID 0.50% wiivol,;
5 BAC 0.02% witvol,;
{(50% ag. soln.)
Cctoxynot 40 0.01% wtivol,;
{70% ag. soln.)
EDTANg, 0.10% welivol.;
10 NaCi q.s. for isotonicity with lacrimal
fluld;
1N NaOH or 1N HG g.8. 1o adiust pH lo 7.4 £ 0.4; and
Purified Watar g.5. o 100%,.
15 The inventlon relates primarily fo formulations having as the active agent

ophthalmologically acceptable drugs [including the isomers {as either the (&) or {1)-
isomer) esters and pharmaceutically acceplable salls thergol) that can farm a complex
with a quaternary ammonium compound, particularly NSAIDs and drugs with a carboxyl
Group.

20 NSAIDs useful in the praclice of this invention includs, for example, Ketorolac
{and the other compounds describad as being ophthalmologically effective in U5, Patent
No. 4,454,151 to Waterbury, issued June 12, 1684, ths pertinent portions of which
are incorporated hersin by reference), indomethacin, flurbiproten sodium, and
diciofenac, including the isomers, esters and pharmacsutically sccepiable salts thereof,

25 Preservatives useful in the formulations of the present ini«anﬁen ingluds
guaternary ammonium gompounds, such as celyiivimeathylammenium  bromide,
cetylpyridinium chloride and benzaltkonium chloride, preferably, benzalkonium chioride.
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The nonionic surfactants useful in the formulations
of the present invention are preferably ethoxylated
ootylphennl compounds, such as octylphenoxypoly~-
{ethylenagxy)athanols, more preferably, a homologous
series of surfactants sold under the trade name Igepal CA
with a numerical suffix indicating the mole ratio of
sthylene oxide to octylphenol, the rvatio bsing 3 te ag,
Examples include Qoctoxynol ¢, Oetoxynel 12, fctoxynol 13,
and Qotexynol 48, and most preferably Octexvnel 40,
manufactured and sold by GAF under the ftrade name Igepal
CARS7 (a 70% aguesus solutlon of Ontoxynel 40).

Among the aptional excipients, the chelating agents
ysefyl in the formulations of the present invention
include 8-hydroxyoguinoline sulfate, citric acid, and
preferably disodium sdetate. Under certain conditions,
the chelating agent may alse enhance the anti-microbial
agffect due to its ability to render essential metal ians
unavallable to the migcrobes.

Buffering systems aptionally useful in the
formulations of the present invention sre based on, for
axample, citrate, borate, or phosphate.

Tonicifiers optionally useful In the formulations of
the present invention include dexlrose, potassium
chioride ands/or sodium chleride, preferably sodium
chlovide.

Viscosity agents optionally wseful Iin the
formulations of the present inventidtn Iinclude the
cellulose derivatives zuch as Hydroxypropylmethyl
cellulose, sodium carboxymethylcellylose, and
hydroxyethylcellulose,

Other optional exciplients useful in the formulations
of the present inventlon Iinelude stabilizing agents such
as antioxidants, &.g9.; sodium metabisulfste and asgorbic
acid, depending on the NSAID used,

Sa08Y 26280=FF
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Thesa formulations ars prepared by dissolving the
solutes {e.g., the NSAID, the preservative, the
surfactant, the chelating agent, and the puffering agent)
in & suitable quantity of water, adjusting the pH to
about & te 8, preferably 6.8 to 8.0 and most preferably
7.4, making a final volume adjustment to 100% with
additional water, and sterilizing the preparation using
any suitable method known to those in the art,

It has been discovered that ophthalmic formulations
incorporating the praservative system of the inventiocn are
physically stable {(i.e., remain clear) and functionally
stable {i.e., remain antimicroblally effective) for at
lesst the minimum reasonable shelf iife of such products.

Preferred Formulations

The preferred preservative system of the invention
includes a guaternary ammonium preservaliive and 2
stabllizing amount of a nonionic surfactant.

The preferred gphthalmic formulation of the
Invention includes a NSAID active agent in an effective
amount for ophithalmic treatment and an antimicrobilally
effective amount of the above~described preferred
preservative system.

The preferred preservative of the invention is
benzalkonium ehloride.

The preferred surfactant of the inventien is
Gotoxynol 40, especially when combined with besnzalkonium
chloride as the pressrvative.

The preferred chelating agent of the inventisn is
discdium edetate, especially when combined with
banzalkonium chloride as Lhe preservative and
Jetoxynol 40 as the nonionic surfactant.

The preferred ophthalmic solutions of the invention
include a NSAID, benzalkonium chloride, Qetoxvrnnl 40 and
disodium edetate.

8408Y 26 28O~FF




s A e
e bttt

)
18
LR -
- »
»* L]
-
»
L AT )
seen 15
» »
» "
- »
* L]
- -
»E *
» .
- -E
20
a“« e¥
-
® n¥
* %
. &%
EE R 2
» -« n
» *
25
» &
» * &
LXJ -
30
35

-

A& preferred ophthalmic NSAID sglution, the
ingredients are combined in the following proportions:

Ingrediant
NSAID

BAC

{50% ag. soln.)
Octoxynnl 40

{70% aqg. soln.)
ZDTA N32
MaCl

IN NaOH or 1IN HCl

Purified Water

Amount

$3.002% to 5.0% wt/ivoel.:
0.002% to 1.0¥ wt/vol.;

R.001% to i.0% wi/vol.;

8.01% to 1.0% wtrsvol.;
q.5. For isotonicity
with lacrimal fiuidg
g.%« to adjust pH to
F.820,.45 and

g.5. to LO0X.

Another preferred ophthalmic NSAID solution, the
ingredients are combinsd in the following proportions:

Ingredient
NSAID

BAC

{50% ag. soln.)
Dotoxynol 40

(70% ag. soln.)
EQTA Naz
Nafl

1IN NaOH or IN BCL

Purifisd Water

8408Y
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Amount
3.005%  to 1.0% wisvol.;
0.002% to 1.0% whkivol.;

0.G01% to l.0% wt/vol.;

G,01¥ to 1.0% wbivol.;
3.3, Tor isotonicity
with lacrimal fluld;
g.5. to adjust pH to
7.44.467 and

g.%. to LOO%.
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A preferred ophthalmic N3AID solution has the
following formulation:

ingredient Amount
NSAID 0.50% wtivel.
BAC 0.02% wt/vel.
{50% ag. soln.)
Qctoxynol 44 0.01% wt/val.
(70% ag. soln.}
EQTA Na, 0,10% wt/vol.
Nagl g.5. for Isstonicity
with lacvrimsl fluid
IN NaCH or IN HC1 q.5. to adjust pH to
7.4%.4
Prrifisd wWater g.%. to 100¥%

Most preferred is the opnthalmic selution sceording
to the above formulation wherein the NSAILD is Kaetorolac
Tromethamine or an isomer thereaof.

Utility and Administration

This invention is dirscted to NSAID ophthalmic
formulations &nd a method useful for treating ophthalamic
diseasses in mammals., These disecases are sither causad
by, assovclated with or accompanied by inflammatory
procssses, including, among others, glaucoma, oystoid
macular edema, uveitis, diabetic retincpathy and
conjunctivitis, or any trauma caused by eyes surgery ar
gye Lnjury.

The method of this invention is both curative and
praventative, Where applied, for example, pre-suyrgicslily
or immediately post~traumatically, i.e. before
inflammation develops, it prevents development of
inflammation. Wnen applied directly to the eye suffering
from any of the named ophthalilmic diseases, it supresses
already developed inflammatory processes,

8408Y 26280=FF
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Ophthalmic formulations ars typlcally administersd
by topical applicatien to the eyelids or for instillation
into the space {cul-de~sac) between the eyeball and the
evelids, of topically applied gphthalmic sclutions,
suspensions or cintments, or by subconjunetival injection,

The dosage level will, of course, depend on the
concentration of the drops, the condition of the subject
and the Individusl magnitude of responses to treatment.
However, typical dosage ranges might be about 2 to 10
drops of 0.5% solution of active ingradient per day.

For a more detailed discussion of ophthalmic
formulations, thelr preparstion and administiration, ses
Remington's Pharmaceutical Sciences, 1l5th Ed., pages
1489~1504, (1975].,

Testing

Ophthalmic formulations such as the solutions of the
present invention are typically tested for physical
stability, chemical stability, and preservative efficacy,
both wrnen they are first manufactured and after a fixsed
period of time {e.g., aftey two years). They are
gensrally considered to be safe and clinically acceptable
if preven to be well tslerated in the sye.

Priysical stability is determined by observation of a
solution after expiration of a fixed periocd of time., A
solution is copsidered to be physically stable if its
appearance {s.¢g., color and clarity) does not charige and
if the pH remains constant, within acceptable limits.
Chemical stability invelves a routine chemical analysis
of the solution, to be surg that its active ingredient
and the exciplents have not changed after a Tixed periog
of time,

Freszsrvative sfficacy is tested by the procedurs
described in the U.S, Pharmacopla Compendiary, whereby a

8508y 256280-FF
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solution is challenged with a microbs and a determination
is made as to whether the microbe survives in it,

EXAMPLES

The following examples are given to snable thoss
skilled in the art to more clearly understand and to
practice the prasent invention. They shouyld not be
considered as & limitation on the scope of the invention,
but merely as being {liustrative and representative
thareof.

EXAMPLE 1
This example illustrates the preparation of a
representative pharmaceutical formulation for ophthalmic
administration containing the NSAID Ketorsclac

Tromethamine.

Ingredient Amount

Ketorolag Tromebhamine 0.50% wtivel.

BAC 0.02% wt/vol.
{50% ag. soln.)

Qetoxynol 40 J.01% wtival.
{70% ag. soln.)

EDTA Naz 0.10% wi/vol.

NaCl 0.78% wt/vol.

The above ingredients are mixed, adding purified
water until they are dissolved, the pH is adjusted te
F.44),4 ang the balance of the formulation 1s made up
with purified water, adding a quantity suPficient to make
l00% volume, The solution is then sterilized,

Other N3AIDs or their isomers, salts or esters, such
as those described above, can be used as the active

8408BY 26280-FF
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compound In the preparation of the formylation of this

axample,
EXAMPLE 2
)

This example lllustrates the preparation of a
representative pharmaceutical formulation for ophthalmic
administration containing the NSAID Katorolag
Tromethamine.

10
Ingredient Amount
Ketorolao Tromethamine 0.50% wt/vol.
R‘uE 8AL 0,02% wt/vol.
(50% ag. soln.)
o 15 Gctoxynol 40 0.02% wt/vol.
':”i {70% ag, soln.l
el EDTA Na, 0.20% wt/vol,
NaCl 0.79% wt/vol,
. 20 The above ingredients are mixed, adding purified
S tel’ water until they are dissolved, the pH is adjusted %o
Telte 7.430,4 and the balance of the fermulation is made up
coen with purified water, adding a quantity sufficient to make
T 100% volume. The solution is then sterilized.
25 gther NSAIDs or their isomers, salts sy esters, such
vess as those descriped above, can be used as the active
Y2t d compound In the preparation of the fermulation of this
example.
30 EXAMPLE

This example {llustrates the preparation of a

represeéntative pharmaceutical formulation for ophthalaic
35
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agdministration containing the NSAID Ketorolac
Tromethamine.,

Ingredient Amgunt

fetorolac Tromethamine  Q,10% wt/vel.

BA&QL 0.004% wt/vol.
{50% aqg. soln.)

Qctoxynol 4Q 0.004% wt/vel.
{70% ag. soln,)

EDTA Naz 0.05% wtivol.

Natl G.88% wi/vol.

The ahove ingredients ave mixed, adding purified
water until they are dissolved, the pH is adjusted to
7.4 %.4 and the balance of the formulation is made up
with purified water, adding a gquantity sufficlient to make
100% volume. The solution is then sterilized.

Jthaer NSAIDs their isomers, salts or esters, such as
those described sbove, oan be used as the active compound
in tne preparation of the Formulation of this example.

EXAMPLE 4

This example illustrates the preparatien of a
representative pharmaceutical formulatiosn for ophthalmic
administration containing the NSAID flurbiprofen sodium,

Ingredient Rmount

Flurbiprofen Sodium  §.83% wt/vol.

BAC §.02% wts/vol.
(50% ag. soln.)

Oetoxynel 40 J.01% wt/vol.
{70% ag. s0ln.)

EOTA Naz 0.10% wt/vol.

Nall 0.90% wtivol.

The above ingredients are mixed, adding purified
8408Y 262B0~FF
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water until they are dissolved, the pH is sdjusted to
7.4 4 and the balance of the formulation is made up
with purified water, adding a3 quantity sufficient to make
100% voiuma., The solution is then sterilized.

Othar ophthalmic drugs and NSAIDs, such as those
described above, can bs used sas the active compound in
the preparation of the formulation of this example.

EXAHPLE 5

Physical stability of the Formulations ¢fF the
present invention is measured by preparing clear
farmulations, in ths concentrations shown in the table
helow, sealing them in sterilized containers, and
opserving the clarity of the solution after a period of
arte month and again after five months. Solutiony that
remain clear are considered stable in this procedure.

The formpulations of the present invention have
proven o pbe stable when tested in asccordance with the
abeve procedure. Formulations using surfacstants other
than the nonionic surfactants of the invention did not
ramain clear and were not stable,

Thres surfactants ware svaluated for thelyr ability
to dissolve the ketoroslac ~ berizalkonium chloride complex
and maintain a physically clear solution over an extended
period of time. The three surfactants tested wers:
Octoxynol 403 Polysorbate 80 {(Tween 80}; and Myr} 52.

Twe concentrations of sach surfactant were ivcsrporated
intp the gphthalmlc Formulabtion, and these were placed al
various temperatures for future visual obsarvations.
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Dctoxynol 40 Tween 80 Myrj 52
0.006% 0.02% 0.0035% G.01% 0.0015% 0.01%
1 manth
&0°C clear olear clear olear cleay clear
40%¢ clear clear VETY very turbid turkid
turbid turbid
RT clear clear turbid turbild clear clear
4=40°0 clear olear turbid turbid clear clear
5 month
&0don elear clear clear clear eclear clear
40°C  ¢lear clear  turdbid turbid turbid turbid
RY clear olear turnlid turbid turbid turbid

At the 5 month time periocd {t was apparent that
the Octoxynol 40 surfactant was superioer to the other twa
surfactants. At 5 months, Tween 80 and Myrj 52 displayed
turbidity whan stored at BT. The preserce of turbidity
suggested the inability to solubilize a precipitate
formation between the Ketorolac molety and benzalkonium
chloride.

& Turther study bas shown a 2 yesar shelf life b
far the ophthalimic formulation, Precipitate formation
and burbidity are not a problem with this formulation,
Praservative efficacy is maintainigd throughaout the 2 year
shelf life.

EXAMPLE &

Freservative efficacy of the formulations of the
present invention is measured by preparing formulatiens,
e.3-; according to the foregoing Examples, and subjecting
them to the U,.3. Fharmacopiz antimicreobial challengs, \
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The formulations of the present invention
demonstrate preservative efficacy when tested in
agcordancs with the above procedure.

5 EXAMPLE 7

3 The objective of this clinical efficacy study was to

compare the effectivensss and safety of ketorolac with a

3 contrel solution in reducing inflammation following

3 1@  cataract removal and intraocular lens implantation. ALl
patients underwent an extracapsular cataract extraction
with intraccular lens implantation 1 day following

Yo Men initiation of treatment.
st aphthalmic examinations were performed
e, 1B precperatively (within 3 weeks of surgery) and during the
. first week {(postoperative days 1 Lo 3}, second waek
-::'E {postoperative days & through 12), and third week
"o el {postoperative days 15 through 27) of treatment,
Particular attention was given to signs and symptoms

o, 20 consistent with inflammation., Among the ocular
o characteristics assessed on a scals of none, mild,
Teted® moderate, or ssvere werel lid edema, corneal edema,
R conjunctival irjections, ciliary Flush, and ths préssnce b
-t of cells and flare in the antericr chamber.

25 Fluorophotomelry: Anterior segment inflammation
RTTS {i.e., iritis, cyclitis, iridocyclitis}) is by definition

& disrupiion of the bloed-agueous barrier. Whan
inflammation is present, a careful slit lamp examination
will reveal cells and flare within the anterior chamber
30 of the eve. The elinical grading of gells and flare is a
measure of degree of anterior segment inflammation; but
gonsistent grading of these obssrvations is gifficult,
even by experts.
Ocular fluorophotometrzy is based on the fact that
38 the blood-agueocus barrier becomes permeable Lo ,
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intravascular cells and protainacssus fluld {explaining
the observed cells and flare) and also to intravascular
fluorescein. Furthermore, the appearance of Fluoresceln

within the anterior chamber is a mores sensitive

indication of the breakdown of the blood=agueous barrier

than the gross cbservation of cells and flare, and is

consistently quantifiable. For these rszasons, &

Flurortron® Master (Coherent, Sunnyvale, California)l,

complete with software modifications designed for this

study was used, Following oral administration of

fluorescein, the fluorephotomster was used to determine

the integrity of the agquscus barrier by measuring the

concentration of fluorescein in the anterior chamber.

The fluorophotometry data were analyzed using the
Wilcoxon Rank Sum Test or analysis of varlance (ANOVA) of
rank-transformaed datas by calculating the percentage
difference in fluoresceln congentration betwesen the
patient's two eyes, according te the formula:

Percent difference = [{flucrescein concantration of

operated sye ~ fluorescein concentration of

unoperated eye)/fluoresceln concentration of

unoperated eyel] x 100.

This caloulation allowed and corrected for any
interpatient variation i{n the timing and concentration of
fluorescein administered,

129 patients began tresatment for 21 days with either
ketorslae or vehiecle, In this study, the kekorclac
formulation used was that ifllustrated in Example 1
above. Dufing the First week 118 patients and during ths
second waek 110 patients were evaluated for postoperative )
inflammation with gphthalmic exsminations and
fluorophotometry. DOuring the third week, 83 patiasnts
ware evaluated with ophthalmic examinations alone., At 2
weaks ketorolac provide significantly greater
anti~inflammatory activity than ths vehicle as measured

~zat
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by fluorophotomelrny {(p = 0,01%), ¥hen patients were
excluded who had greater than 40% difference in
flucrescelin concentration between eyes at baseline, the
p-value during week 2 rose to 0.08. In addition, the
vehicle~treated patients had more ocular inflammation
seen on slit lamp examinatien, e.g., eyelid edema {p =
0.001), conjunckival injection {(p = 0.001}, and Descemet
folds {p = 0.002) than did the ketorolac~treated
patients., Finally, thers were significantly wmore
complaings (p = 0.01) and more severe complaints
consistent with cculay inflammation {phoiophobia, iritis,
conjunctival injection) in the vehicle-~treatsd group than
in the ketorolac~treated group.

In summary, ketorolac solutions proved significantly
superior to vehicle in treating postoperative
inflammation as guantitated by flucrophotomefry, by
routine slit lamp examimation, by patients having fawer
and milder adverse events, and by infreguent need of
additional corticostersid therapy to control inflammation.

EXAMPLE 8

This was a double~blind, parallel comparison with
vehicle to evaluate the efficacy of ketorolac 0.95%
aphthalimie selution in reducing signs and symptoms of
allergic conjunctivitis, Ketorolac 0.5% solution or =
vehicle selution of the same pH and tonicity were
instilled four times dailly into the eyes of patients with
allergic conjunctivitis (ocular iteching with and without
eosinophils seen on conjunctival scrapings} for 7 days,

Thirty patients with allergic conjunctivitis
participated in the study. Following admission to the
study, patlents reported to the investigatoer for
baseline, mid-week, and final one~-wsek examinations. At
each of these visits, patients received ophthalmle
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axaminations {visual aculty, external eye exam using siit
lamp biomicroscopy, measurement of intraoccular pressure,
and undilated ophthalmoscopic examination)., Laboratory
tests included a conjunctival scraping performed at
paseline and the final exam.

All patients completed the study. Thers wers no
adverse events or toxicities in patients trealted with
vahicle while stinging on one accasion was reported from
ketorolac §.5% ophthalmic soclution, Ketorolac treatment
was assooiated with a decrease in free eosinophilic
granules as compared Yo vehinle {p = D025 Fisherts Exact
Test. two~tailed).

The results of this study show that ketorolac 0.5%
ophthalmic solution applied four times daily for seven
days produces a decrease in egsinophilic granules as
compared to vehlcle in the treatment of allergic
conjunctivitis,

EXLMPLE ¥

This study was a double~blind, paired comparison
gesign trial te gvaluate the tolerance of Retorolac 0,3%
gphthalmic soclution and its vehicle in 26 healthy
subjects, Soclutions were instilled thrae times daily for
21 days. Complete ophthalmic examinations ware done
pretreatment and on days %, 10, 17, 24 {2 days after
gnding treatment), and 45 (23 days after ending
treatment). No statistically significant difference in
symptoms {burning, stinging, itchiness, scratchiness,
pnotophobia) or signs {tegaring, ocular discharge,
conjunctival vdsodilation, chemosls, kevatitis,
flucrescein staining, Rose Bengal staining) was found
between ketordlac and vehicle,
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EXAMPLE 10

An ocular formulation containing 5 mg/ml ketorolac
tromethamine was administered at a dose of 0.1 ml/eye
gvary one-half nour for a total of 12 doses to both syes
of 6 New Zealand albing rabbits., The formulation
contained benzalkonium chloride as the preservative
system. Two additienal groups of animals served as
saline and vehicle controls, respectively.

10 Eyes were exanined after the last dose was
administered and on days 1, 2, 3, and 8 following
dosing. Results indicated that no eye irritation or

R

e "ue taoxicity resulted from ketorolac tromethamine
e administration,
s
.::T; While the present invention has bheen described with
M reference to the specific embodiments thereof, it should
Yo tan be understood by those skilled in the art that various
changes may be made and squivalents may be substituted

o 20 without departing from the true spirit and scops of the
. :' invention. In additicn, many modifications may be made
Tt to adapt a particular situation, material, compaosition of
S, mattar, process, process step or steps, to the obhjective,
e spirit and scope of the present invention. All such

25 wmopdifications are intended to De within the scope of the
R claims appended hereto,
2 ) +

30
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. Art ophthalmic NSAID formulation comprising:
a N3ZAID in an effective amount for ophthalmic treatment,
a guaternary ammonium preservative, a stabilizing amount
of a nonionic sthoxylated occtyiphenol surfactapt, and an
agueous vehicle,

2. fee ophthalmic NSAID formulation of Claim 1}

wherein sald guaternary ammonium preservative is
benzalkonium chloride,

3. The ophthalmic NSAID formulation of Claim 1
whaerein said nonionic sthoxylated octylphenol surfactant
is an ociylphenexypoly{etnyleneoxy)ethanol with a mole

ratio of ethylene oxide to cetylphensl of betwesn 3:1 and
4811,

4, The ophthalmic NSAID formulation of Claim 3
wherein said nonlonic sthoxylated octyliphenol surfactanti
is Ootoxynol 44,

5, Thre ophthalmic NSAID Formulstion of Zlaim &
including disodium edetate.

&, The ophthalmic NSAID formulation of Claim 1
wherein sald NSAID is selected from the group:
Retoralac, indomethacin, flurbiprofen, and diclofenac, or
their isomers, pharmaceutically acceptable salts, or
gsters.,

7. The ophthalimic NSAID fermulation of Claim 5
wherein said NSAID is Ketorolasc Tromethamine.

B8B4Gy 28280-FF
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&, The ophthalmic NSAID formulastion of Claim &
wherein sald NSAID is the ()~isomer of ketorolsc or one
of its pharmaceutically acceptable salts.

g. The ophthalmic NSAID formulation of Claim 1
comprising:
NSAID 0.001% to 10.0% wi/vol.;
Freservative 0.001% to 1.0% wb/vol.;
Surfactant 0.001% to 1.0% wtivol,;
and
Purified Water g.s. to 100%.
10, The ophthalmic NSAID formulation of Claim ¢
wherein said presgrvative is benzalkonium chloride.
11, The ophthalmic NSAID formulation of Claim 19
wherein said surfactant is Octoxynol &0,
1z, The ophthalmic' NSAID formulation of Claim 11
wherein sald NSAID is Ketorolac Tromsthamine.
13, The ophthalmic NSAID formulation of Claim ©
including:
Chelating agent B.01% to 1.0%wbt/vel,;
Tonicifier 9.%. to achieva
isotonicity with
lacrimal fluidy and
1IN NaBH or IN HCI 9.5« to adjusr pH to 6.0
to 8.,
8408Y 26280~FF
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14, The ophthalaic NSAID formulation of Claim 13
comprising:
NSALD 0.50% wt/vol.;
BALC 0.023% wt/vol.;
8 {50% ag. soln.)
Gctoxynol 40 0.01% wt/vol.;
{70% ag. soln.)
EDTA Na, 0.10% wtsfvel.;
NaCl 0.79% wtivol,;
10 1N MaOH or 1IN HCL q.5. to adjust pH to
7.420.4; and
Furified Water g.%. Lo 100%.
i 15.  The ophthalmic NSAID formulation of Claim 14
::::2 18 wherein said NSARID is Ketorolsc Tromethamine.
-
e fad 16, A method of treating ophthalmic disease
':n.i comprising administering to a mammal suffaring therewith
a formulation comprising: a NSAID in an effective amount
. ve 20 for ophthalmic treatmenk, a gquaterpary ammonium
M preservative, a stabilizing amcunt of a neonioenic
{’:' surfactant, and an aqueous vehicle,
o i7. The method of treatiny ophthalmic diseases of
25 Claim 16 wharein said pressrvative is bsnzalkonium
- chlaride.
'

is. The method of treating ophthalmic diseasses of
£laim 17 wherein said surfactant is Boteoxymoel a4,
30

1%, The method of treating ophthalmic diseases of
‘Claim 16 wherein said NSAID is selected from the group:
kRetorolae, indomethsclin, Fflurbiprefen, and diclofenac, or
their isomers, pharmaceutically acceptable salts, or
35 esters.,
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20.  The method of treating ophthalmic dissases of Claim 15 whereln said NSAID s
Ketoralae Tromethamine,
21, Tha method of treating ophthalmic digeases of Claim 20 wherein sakd ophthalmic
NSAID formulation comprises:
Ketorolac Tromethamine 0.50% wtivel,;
BAG 0.02% wiivol;
{50% ag. soln.}
Octoxynol 40 0.01% wilvol,;
. {70% ag. soln.}
o 2 EDTANay 0.10%  wiivol,;
st NaCt 0.79% wiivol.
sane” 1N NaOH or 1N HCI to adjust pH o 7.4 £ 0.4; and
‘:. 5 Purified Waler g.s. io 100%.
22.  An antimicrobially aHeclive sphthalmologically acceptable preservative system
I for ophthalmologically acceplable, carboxyl group-containing drugs, said preservative
S sysiem comprising & quaternaryy ammonium preservative and g stabilizing amount of a
LRI nonionic ethoxylated oclylphencl surfactant, .
’_ 23. The praservative system of Claim 22 whersin said ophthaimelogically acceptable
spress praservative is benzalkonlum chioride and said surfactant Is Octoxynol 40. {

Ay, The use of a preservative system of Claim 22 for the treaiment or prevention of

coular inflammatory diseases.
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<%, A process for the preparation of an ophthalmic NSAID formulation which
compises mixing
0.001% to 10.0% wivol, of an NSAID,
8.001% to 1.0% witvol. of a preservative,
0.001% 1o 1.0% wivol. of a nohionic ethoxylaled oclylphenol surfactant, g.s. of 1N NaOH
of 1N HCl to adjust pH 10 80 10 8.0 and

Puritie¢ Waler .8 0 100%.

abk. The process of Claim 25 which further comprises mixing
0.01% to 1.0% wivol of a chelating agemnt,
q.6. of a topicifier 1o achigye isoionicity with lacrimal Hluid.

DATED this 14th day of August, 1991,
SYNTEX (ULSALING,

WATERMARK PATENT & TRADEMARK ATTORNEYS
THE ATRIUM

250 BURWOOD RCAD

HAWTHORN VICTORIA 3122

AUSTRALIA
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OPHTHALMIC COMPOSITIONS COMPRISING BENZYLLAURYLDIMETHYLAMMONIUM CHLORIDE

A

The present invention generally relates to jmproved ophthalmic
formulations and solutions and more particularly to improved preservative
systems for ophthalmologically acceptable drug formulations which have

A0 an incompatibility with benzalkonium chloride. More specifically, the
" present invention pertaing to the preservative for an anti-inflamumatory
drug such as sodium flurbiprofen {Ocuien®).

Ophthalmologically acceptable drug formulations generally contain

15 effective compounds and a number of ophthalmologically acceptable excip-
ients. Such excipients generally include solutions, ointments, and
suspensions, etc. More specifically, such excipients include stabilizing

agents, surfactants, buffering systerns, chelating systems, viscosity agents,

and, importantly, a preservative,

20
Ophthalmic formulations, understandably, must be sterile and if a
multi-dose regime is intended, the formulation must be preserved with an
effective antimicrobial agent. '
25 As discussed in U.S. Patent No. 5,110,493, organo-mercurials have

been used extensively as the preservatives in ophthalmic solutions, As
reported in this reference, these compounds pose difficulties due to

potential mercury toxicity as well as poor chemical stability.
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Therefore, benzalkonium chioride, which is a geaternary ammoninm
compound, has been widely used in ophthalmic solutions, It is also well-
known, however, that benzalkonium chloride is considered incompatible
with anionic drugs, forming insoluble compounds which cause the solution

5 to turn cloudy. |

This is because of the fact that many acidic drug entities carry a
negative charge at physiological pH. In fact, all acidic drug entities will
carry a negative charge at all pH above their pKa.

10

In the case of benzalkontum chloride, which is a positively charged
preservative, jon pairs can be formed with negatively charged drug
compounds, forming an insoluble ion pair which causes the drug to
precipitate out of solution. Concomitant with the removal of the drug

15 from solution is the removal of benzalkonium chloride, thereby rendering
this quaternary germicide incapable of performing its function as an
antimicrobial agent.

Benzalkonium chloride is a mixture of alkyldimethylbenzyl-

20 ammonium chloride of the general formula as shown below in which R
represemts & mixture of the alkyls from CgH; 10 Cyelyy

As hereinbefore noted, it is well-known that benzalkonium chloride is

generally incompatible with anionic detergents or anionic drug compounds.
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See 1.8, Patent No. 5,110,493, and The Merck Index, 11th Edition, Merck
& Ca., Inc., 1989,

The present invention specifically relates to the discovery that a

5 particular member of a group of compounds, generally known as

benzalkonium chioride, exhibits properties totally different from other

members of the group and different from the gross properties of the
mixture known as benzalkonium chloride.

10 This discovery by the applicant must be taken in the context that all
compositions are made of the same substances, retaining their fixed
chemical properties. The eclements are capable of an infinity of
permutations, and selection of that group or element of a group which
praves serviceable to a given need requires a high degree of originality.

15 This general premise relates to the invention at hand. The applicant has
discovered that lauralkonium chloride, which is the C;5 homolog of
benzalkontum chloride, 15 compatible with acidic drug entities with
apparently no insoluble ion pairs being formed therewith. This is contrary
to the properties of the mixture of alkyldimethylbenzylammonium chioride,

20 known as benzalkonivm chloride, which includes a mixture of the alkyls

25 An ophthalmic solution, in accordance with the present invention,
generally includes an ophthalmologically acceptable drug formulation
incompatible with benzalkonium chloride and lauralkonium chloride
present in an antimicrobially effective amount. More specifically,

flurbiprofen is an example of an acidic drug that forms an insoluble ion-
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pair with benzalkonium chloride. However, when combined with

lauralkonium chloride, no apparent insoluble ion pairs are formed.

More particularly, in accordance with the present invention, the
ophthalmic solution may further include citric acid monohydrate, sodium
citrate dibydrate, polyvinyl alcohol, edetate disodium dihydrate, sodium

chloride, potassium chloride and water.

The amount of lauralkonium chloride is any antimicrobially
effective amount and preferably may be up 1o about 0.005% by weight per
volume of the solution, and the amount of sodivm flurbiprofen may be
present in any effective amount and preferably about 0.03% by weight per

volume,

The combination of lauralkonium chloride is further emphasized in
that it can be combined with an acidic ophthalmologically acceptable drug
formulation having a negative charge at physiclogical pH, and further the
fact that the acidic ophthalmologically acceptable drug is capable of
forming an insoluble ion-pair with benzalkonium chloride, no apparent
insoluable ion-pairs are produced when the drug is in combination with

Iauralkonium chionde, taken itself,

Further, the invention includes a method for preserving an acidic
ophthalmologically acceptable drug solution, comprising adding to the
ophthalmologically acceptable drug solution an antimicrobially effective

amount of lauralkonium chioride.
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DETAILED DESCRIPTHON

Flurbiprofen is a classic example of an acidic drug that forms an
insoluble ion-pair with benzalkonium chloride. It bas been discovered that
this interaction (insoluble ion-pair formation) cam be overcome by
formulating the flurbiprofen with the (j, homolog of benzalkonium

chioride and lauralkonium chloride.

The lauralkonium chloride utilized will comprise at least 95% and
preferably about 97.8% of the Cy, homolog, 1.5% of the Cyy homolog,
and 0.7% of the Cy, homolog.

The following examples, illustrating the utility of lawralkonium
chloride as opposed to benzalkonium chloride, include the preparation or
compounding of flurbiprofen formulations as follows,

Compounding occurs in two parts:

Part 1: Disperse polyvinyl alcohol in rapidly stirring purified water
and heat to 85C. Maintain temperature and stirring for one hour 10

dissolve the polyvinyl alcohol.

Part 2: While mixing a bulk of purified water of at least 50% of
the final lot volume, add edetate disodium, benzalkonium chloride or
lauralkonium chloride, potassium chioride, sodium chloride, sodium citrate
and citric acid allowing each to dissolve or mix well before adding the
next. Adjust the pH 10 6.4-6.6 with dilute sodium hydroxide and/or
hydrochloric acid. Add sodium flurbiprofen to the bulk and mix well.
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While mixing Part 2, add Part 1 and mix thoroughly. Adjust the pH
to 6.4-6.6 with dilute sodium hydroxide and/or hydrochloric acid. Sterilize
the lot by filtration {0.224) and aseptically fill units into pre-sterilized

containers.
5 _

The benzalkonium chloride and the lauralkoniun: chloride utilized
in the present examples were obtained from EM. Industries, Inc, of
Hawthorne, NY and Triple Crown Ammerica, Inc. of Perkasie, PA,
respectively,

10
Example
Table 1 shows the ingredients for Examples A and B, with the
formulations being identical, except that Example A utilizes benzalkonium
IR chloride and Example B utilizes lauralkonium chloride in the same
amounts, i.e., 8.005%, by weight per volume.
TABLE 1
20 OCULEN® FORMULATIONS
Example A Example B
Ingredient ‘ % wiv o % wiv
Sodium flurbiprofen | 0.03 0.03
25 Benzalkonium chioride 0.005 -
Lauralkonium ehlnriﬁer | - 003
Citric acid monohydrate USP .08 | 0.08
Sodium citrat; dihydrate USP (.45 0.45
Polyvinyl alcohol 20-90 Grade 14 14
30 Edetate disodium dihydrate USP 0.0127 | 0.0127
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Sodium chloride USP 0.65 0.65
Potassium chioride USP 0.075 0.075
Purified water USP gs to 100 gs to 100
Sodium hydroxide NF pH64d4tw 66 | pHO4 1066
Hydrochioric acid NF pH 64066 | pH 64 t0 6.6

Example A results in a cloudy solution with precipitate and loss of

antimicrobial efficacy while Example B remains as a solution and the

solution maintains its antimicrobial efficacy. Example A failed to pass the

preservative effectiveness test as described in the British Pharmacopeia

while Example B passes the British Pharmacopieia preservative

effectiveness test.

In addition, the ability of lauralkonium chloride to stay in solution

and to maintain its antimicrobial effectiveness as a function of time was

also monitored, Table 2 shows the concentration of lauralkonium chioride

in the formulation described in Example B. Table 3 shows the ability of

lauralkonivm chioride to maimain its antimicrobial efficacy over a period

of up to one year o1 more.

TABLE 2
No. of Days Eﬁ:?;lﬁn;:?ﬂ
” 460
” 46.0
— 458
115 450
192 477
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370 48.2 1
TABLE 3
5
No. of Days Microbiology Results
13 Pass BP-88
370 Pass BP-88
10
Although there has been hereinabove described a specific
ophthalmic solution and method in accordance with the present invention,
for the purpose of illustrating the manner in which the invention may be
used to advantage, it should be appreciated that the invention is not
15 limited thereto. Accordingly, any and all modifications, variations, or

equivalent arrangements which may occur to those skilled in the art,
should be considered to be within the scope of the present invention as
defined in the appended claims.
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WHAT IS CLAIMED IS:

L An ophthalmic solution comprising:
an ophthalmologically acceptable drug formulation
incormpatible with benzalkoninm chloride; and

a preservative consisting essentially of lauralkonium

(3

chioride and present in an antimicrobially effective amount.

2. The ophthalmic solution according to Claim 1 wherein said
ophthalmologically acceptable drug formulation comprises sodium

flurbiprofen.

3. The ophthalmic solution according to claim 2 further
comprising citric acid monchydrate, sodium citrate dihydrate, polyvinyl
alcohol, edetate disodium dihydrate, sedium chloride, potassium chloride,
and water.

4. The ophthalmic solution according to Claims 1, 2 or 3
wherein said lauralkonium chloride is present in an amount up to about

0.005% by weight per volume of the solution,

5 The ophthalmic solation according t¢ claim 2 or 3 wherein
the sodivm flurbiprofen is present in an amount up to about 0.03% by
weight per volume of the solution and the lauralkonium chloride is present

in an amount up to about 0.003% by volume of the solution.

6. An ophthalmic solution comprising:
an acidic ophthalmologically acceptable drug
formulation having a negative charge at physiological pH;

and
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a preservative consisting essentially of lauralkonium

chioride and present in an antimicrobially effective amount.

7. The ophthalmic solution according to Claire 6 wherein said
ophthalmologically acceptable drug formulation comprises sodium
flurbiprofen.

8. The ophthalmic solution according to Claim 7 further
comprising citric acid monohydrate, sodinm citrate dihydrate, polyvinyl
alcohol, edetate disodium dibydrate, sodium chloride, potassium chioride,

and water.

9. The ophthalmic solution according to Claims 6, 7 or 8
wherein said lauralkonium chloride is present in an amount up to about

0.003% by weight per volume of the sohation.

10.  The ophthalmic solution according to Claim 7 or 8 wherein
the sodium flurbiprofen is present in an amount up to shout 0.03% by
weight per volume of the solution and the lauratkonium chioride is present

in an amount up to about 0.005% by volume of the solution,

11. A method for preserving an acidic ophthalmically acceptable
drug solution comprising adding to said ophthalmically acceptable drug

solution an antimicrobially effective amount of lauralkonium chloride.

12.  An ophthalmic solution comprising:
an acidic ophthalmologically acceptable drug capable
of forming an insoluble ion-pair with benzalkonium chloride;
and
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S a preservative consisting essentially of lauralkoniam

chloride and present in an antimicrobially effective amount.
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Ahstract of the disclosurs:

The present invention provides a prophylactic and
therapeutic medicament for ophthalmic diseases, especially

5 ophthalmic inflammatory diseasss and corneal uwlcer,
comprising as an active ingredient a compound represented

by the formula (1}:

CONHCH,COOH
GHs
CHy~C—C00 SO,NH—4 {H
s ‘ /
CH, ,

or a pharmacologlically acceptable zall or hydrate

10 thereof,
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FROPHYLACTIC AND THERAPEUTIC MEDICAMENTS FOR OPHTRALMIC

DISERSES

o

TECHNICAL FIELD

Ths present invention relates to a prophylactic
and therapeutic medicament for ophthalmic diseases
having a leukogyte {neutrophil}-derived elastasse
inhibitory activity.
1q
BACKGROUND QF THE INVENTICON

JP~B 5~81586 and JP-B 5-~-184366 {(corresponding to
EP-A 539223} disclose a compound represzented by the
formula (Y}

CONHCH,COOH

CHy~C~CO0 SO,NH ‘ (1)

{hereinafter referred to as a compound of Formula {I})}
and a salt or hydrate th&récf, which has & human
neutrophil~derived elastase inhibitory activity and is

20 effeactive for preaventing and treating diseases such as
pulmonary emphysema, atherosclerosis and rheumatoid
arthritis.

On the other hand, the ophthalmologic field alse
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invelves various diseases relating to leukocoytes and

their elastases. For exawmple, ophthalmic infections,

corneal traumas, corneal ulcers and uveitis may be

mentioned. In an ophthalmic infection, the cellular
infiltration of leukocytes results in an intraccular
abscess [Invest. Ophthalmol. Vis. Sci., 40, 385-38]1
{1899}]. An alkaline trauma {(erosion) which is one of
corneal traumas allows lenkocytes to be infiltrated
into corneal stromal cells at an early stage of the
alkaline exosion, two ko three weeks after which the
elevation of leukocyte elastase activity is cobserved
{ophthalmic. Res., 29, 15%4-160 {1887}]. Alsc in a case
of corneal ulcers, a corneal wound or detachment
results in the infiltration of leukocytes into a
corneal stroma, which leads to the release or secretion
of a protease such as an elastase or collagen [Klin.
Monatsbl. Augenheilkd, 188, 593-5%5 (1986)}. An
uveitis, especially Behcet's disease, was reported to
undergo an increase in a plasma leukocyte elastase
{Clin, Chim. Acts 236:129-134 {1985}, Acta, Ophthalmol.
Scand., 75:287-289 (1997}, J.Reumatol. 25: 326~328
{189¢) 1. While leunkocybtes or their elastases were
reported to be invelved in the ophibhalmic diseasmes
mentioned above, no actual effect of the administration

of an elastase inhibitor was reported.
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While in JP-A 5-221872 {corvesponding to EP-A

519354} and Jp-A 6~508232 {corresponding to EP~R
596118}, a microbe-derived substance having human
leukocyhe slastase inhibitory activity is described

& generally to be useful as a prophylactic and
therapsutic medicament against a cornsal scar tissue
formation or a fibroblast proliferation [eye
solidification {burn, mechanical or chemical danage,
keratoconjunctivitis) and the likel, it was not

10 administered actualily to verify its sffect, and is=

different totally from a compound of Formula (I}.

ORJECTS OF THE INVENTION
An objective of the present invention is to
15 develop a prophylactic and therapeutic medicament for
ophthalmic diseasss containing as an active ingrediaﬁt
a compound of Formula (I).
This obijective as well as other obilectives and
advantages of the present inveniion will be explained

20 hereinafter with reference te the attached drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a graph showing the effect of an eye
drop formulation of N-lo=-{p-pivaloyloxybenzenesulfonyl-

25 amino)benzovllglveine monosodium salt tetrahydrate
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{hereinafter referred to as Compound Al on an
endotoxin~induced keratitis {(effect on a cornsal
opacityl. Each symbol reprasents a mean % atandard
deviation {n=4). & statistically significant
difference from a control is analyzed with p<0.05
{Wilcoxen test, one-sided).

Fig. 2 is a graph showing the effect of a Compound
A eve drop formulation on an endotoxin-induced
keratitis {effect on a corneal ulcer}. Each symbol
represents & mean t standard deviation {n=4). R
statistically significant difference from a contrel is
analyzed with p<0.05 {(Wilcoxon test, one-sided).

Fig. 3 is a graph showing the effect of & Compnﬁnd
A eye drop formulatlon on an andotoxin-induced
keratitis {effect on a vascularization}. Each symbol
repregents a mean ¥ standard deviation (n=4}.

Fig. 4 shows the effect of a Compound A eve drop
formulation 15 days after the challenge on an
gndotoxin-induced keratitis. Each colunn represents a
mean * standard deviation {n=4}. A statistically
significant difference from a control is analyzed with
p<0, 05 (Wilcoxon test, one-sided).

Fig. 5 is a graph showing the effect of & Compound
A aye drop formulation on an alkaline erosion kerabtitils

{effert on a corneal opacity). Each symbol represents
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a mean %t standard deviabion {[m=4}.
Fig. 6 is a graph showing the effect of a Cempound
A sye drop formulation on an alkaline erosion keratitis
{effect on a corneal ulcer). Each symbol rapresents a
5 mean * standard deviation {n=4)}. A statistically
significant diffevrence from a control is analyszed with
p<. 085 (Wilcoxon test, one-sided}.
Flg. 7 is a graph showing the effect of a Compound
A eye drop formulabion on an alkaline erosion keratitis
1¢ {effect on a vascularization}. EBEach symbol represents
a mean t standard deviation {n=4).
Fig. 8 is & graph showing the effact of a Compound
A mye drop formulation on a pyocyanic corneal ulcer
immediately after the inoculation of the microbe. Each
15 symbol represents a mean d standard deviation {n=6). &
statistically significant difference from a contral is
analyzed with p<0.05 (Wilcoxon test, one-sided).
Fig. 9 is a graph showing the effects of the
instillation of Compound B and lomefloxacin on a
20 pyocyanic corneal ulceer one day after the inoculation
of the microbe and later. Each symbol represents a
mean + standard deviation {n=5-6}. A statistically
significant difference from a control is analvzed with
¥ op<l.85 and ** p<0.01 (Steel test, one-gsided).

25
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SUMMARY OF THE INVENTION

The present inventors found ocut that a compound
representsd by Formula {I} or a pharmacologically
acceptable salt or hydrate thereof exhibits a marked

5 prophylactic and therapeutic effect against wvarious
ophthalmic diseases.

Thus, the present invention provides a
prophylactic and therapeutic medicament for ophthalmic
diseaszes, especially ophthalmic inflamwatory diseases

10 and corneal ulcer, comprising as an active ingredient a
compound represented by Formula {I} or a
pharmacologically acceptable salt or hydrate thereof,

The present invention also provides a method for
preventing and treating an ophthalmic disease which

15 comprises 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 manufacture

24 of a prophyvlactic and therapeutic medicament for
ophthalmic diseases.

Moreover, the present invention provides an eye
drop formulation in the form of an agueocus suspension
of an active ingredisnt described above.

25
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7

DETAILED DESCRIPTION OF THE INVENTION
The prophylactic and therapeutic nedicament
aceording to the present invention is preferably in a

dosage form for a local administration such as an eye

i

drop formulation or an sophthalmic sintment, which is
useful for preventing and treating wvarious aophthalmic
diseases such as ophthalmic infections {for example,
corneal herpes, bacterial keratitis, bacterial
conjunctivitis, mycotic keratitis, acanthamebic
10 karatitis, infectious endophthalmitis, infectious
corneal ulcer and the like}, corneal trauma,
cicatricial keratoconjunctival dissases {(for example,
alkaline erosive keratoconjunctiviitis, Stevens~Johnson
syndrome, ophthalumic pemphigoid and the like), corneal
i5 ulcer {(for exanple, Mcoran's ulcer, corneal nloer
subsequent to chronic rheumatoid arthritis or collagen
disease, Terrlen’s margine degenerabtion, catarrhal
corneal ulcer, infectiocus corneal ulcer and the like),
vitamin A insufficiency-induced keratomalacia, necrotic
20 keratitis, heur@paralytic keratitis, diabetic
keratophathy, keratoconjunctiva sicca, contact lens~
induced keratogonjunctivitis, vernal conjunctivitis,
allergic condunchtivitis, uveltls, Bshceb's syndrome,
inflammation after cvataract surgery and pseudopterygiun,

25 gspecially a kXeratoconjunctival inflammatory disease
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{for example, corneal herpes, bacterial keratitis,
bacterial conjunctivitis, mycotic keratitls,
acanthamebic keratitis, corneal trauma, alkaline
erosive keratoconiunctivitis, corneal ulcer, vitamin A

S insufficiency-induced keratomalacia, necrotie keratitis,
neuroparalytic keratitis, diabetic keratophathy,
keratoconjunctiva sicea, contact lens~induced
keratocondunctivitis, vernal conjunctivitis, allergic
conjunctivitis and the like). It is useful also for

1¢ prreventing and treating cormeal ulceer {including
varipus corneal ulcers described above and those
induced otherwise), especially an infectious corneal
ulcer.

& compound of Formula (I} used as an active

i5 ingredient according to the present invention or a
pharmacolngically acceptable salt thereof is a known
compound described in JP-B 5~81586, and can be produced,
in accordance with the procedure described therein, by
the amidation of p~pivaloyvloxybenzenesulfonyl chloride

20 feliowed by the conversion inte a salt by a known
method. The resultant compound may alsc be converted
inte a hydrate by a known method.

A pharmacclogically acceptable salt of a compound

of Formula (1) may for example be an inorganic salt

25 such as hydrochloride, hydrobromide, hydroiodide,
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sulfate, phosphate and nitrate, an organic salt such as
acetate, lactate, tartarate, benzoate, citrats,
methanssul fonate, ethanesulfonate, benzenesulfonate,
toluenesulfonate, isethionate, glucuronate and

5 gluconate, an alkaline metal salt {sodium salt,
potassium salt and the like), an alkaline earth metal
salt {calcium salt, magnesium salt and the like}, an
ammonium salt, a pharmacologically acceptable amine
salt (tetramethyviamponium salt, Lriethylamine salt,

10 methylamine salft, dimethylamine salt, cyclapentylamine
salt, benzylamine salt, phenetbylamine sallt, piperidine
salt, monoethanolamine salt, diethancolamine salt,
tris(hydroxymethyl§aminomethana salt, lysine salt,
arginine salt, N-methyl-D-glucsmine salt and the like).

15 One preferred especially as an a¢tive ingredisnt
used in the present invention is a sodium salt
tetrahydrate of a cowpound of Formula {1}, i.2., N-{o-
{p~pivaloyloxybenzenesulfonylanino)benzoyllglycine
monosodium salt tetrahydrate {described in Example 3 in

20 JP-A 5-194386 corresponding to EP-A 538223) represented

by Formula {(I-A}:

CONHCH,COO'Na*s 4H,0

e
CHy=G— GO0~ SON
CHy

{1~8)
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i0

The prophylactic and therapeutic medicament for
ophthalimis diseases agcording to the present invention,
onn the basis of its leukocyte-derived elastase
inhibitory activity, Is useful in preventing and

5 treating various ophthalmic diseases such as an

ophthalmic infections {for example, corneal herpes,

bacterial keratitis, bacterial conjunctivitis, mycetic

keratitis, acanthamebic keratitis, infesctious

endophthalmitis, infectious corneal ulcer and the like},

1Q corneal trauma, clcabtricial kerateoconiunctival dissases

{for example, alkaline erosive keratoconiunctivitis,
Stevens~Johngon syndrone, ophthalmic psmphigold and the
like},; corneal ulcer {for example, Mooren's ulcér,
corneal ulcer subsequent to chronic rheumatold

i5 arthritils or collagen disease, Terrien's margine
degeneration, catarrhal corneal ulcer, infectious
corneal ulger and the like), vitamin A imsufficiency-
induced keratomalacia, necrotic keratitis,
nenroparalytic keratitis, diabetic keratophathy,

20 keratoconiunctiva sicea, contact lens-induced
keratoconjunctivitis, vernal conjunctivitis, allergic
corvjunctivitis, uveitls, Behcel's syndrome,
inflammation after cataract surgery and pseudopterygium,
sspecially a Reratoconjunctival inflammatory disease

25 (for example, corneal herpes, bacterial keratitis,
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11

bacterial conjunctivitis, mycotic keratitis,
acanthamebic keratitis, corneal trauma, alkaline
ervsive keratoconjunctivitis, corneal ulcer, vitamin A
insufficiency~induced keratomalacia, necroti¢ keratitis,
neurcoparalvtic keratitis, diabetic keratophathy,
keratoconjunctiva sicca, contact lens~induced
keratoconjunctivitis, vernal conjunctivitis, allergic
conjunctivitis and the like}. It is useful also for
preventing and treating corneal ulcer {including
various corneal ulcers described above and those
induced otherwise), especially infectious corneal ulcer.

The prophylactic and therapeutic medicament for
aphthalmic diseases aceording ta'the present invention
can be mixed with a pharmacologically acceptable
carrier, excipient or diluent which is known per se and
formulated by a method known per s¢ inte a
pharmaceutical or a vsterinary medicine in varicus oral
or parenteral dosage forms such as tablets, capsules,
granules, indection sclutions, eye drops and ophthalmic
ocintments, and it is especially preferred to be used in
a local dosage form, preferably an eve drop formulation
or an ophthalmic ointment.

The eye drop formulation may for example be
aguecus formulations such as agueous sye drops, aguaous

suspension eys drops, viscous eye drops and solubilized




i2

eye drops as well as non-agqueous formulations zuch as

non-aguecus eye drops and non-aguecus suspension eve

drops, with an aqusous formulation besing preferred.

One preferred sspecially is an aqueous suspension eye
8 drop formulation.

The aqueous eye drop formnlation may conbain
various additives incorporated ordinarily, such as
buffering agents {e.g., phosphate buffers, borate
buffars, citrate buffers, tartarate buffers, acstate

10 buffers, amino acids, sodium acetate, sodium citrate
and the like}, isotonicities {e.g., saccharides such as
sorbiteol, glucose and mannitol, polyvhyvdric alcohols
such as glycerin, concentrated glycerin, polyethyliene
glycol and propylens glycol, salts such as spdium

15 chloride}, preservatives or antiseptics (e.g.,
benzalkonium chloride, benzsthonium chloride, p-
oxybenzoates such as methyl p-oxybenzoate or ethyl p-
exybenzoate, benzyl alcchol, phenethyl aleohol, sorbic
acid or its salt, thimerosal, chlorobutanol and the

20 l1ike}, solubilizing aids or stabiliziﬁg agents {e.g.,
cyclodextrins and thelr derivative, water~scluble
polyvrners such as polyvinyl pyrrolidons, surfactants
such as polysorbate 80 {Tween 80}}, pH modifiers {e.g.,
hydrochloric acid, acetic acid, phosphoric acid, sodium

25 hydroxide, potassium hydroxide, ammonium hydroxide and
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the like), thickening agents {e.g.. hydroxyethyl
cellulose, hydroxypropyl cellulese, methyl callulose,
hydrogypropylmethyl celinlese, carboxymethyl celluloss
and their salts}, chelating agents {e.g., sodium
edaetate, sodium citrate, condensed scdium phosphate)
and the liks.

The eye drop formulation in the form of an agueous
suspension may also contain suspending agents {(e.9..
polyvinyl pyrrolidone, glycerin monostearate) and
dispersing agents (e.g., surfactants such as tyloxapol
and polysorbate 80, ilonic polymers such as sodium
alginate) in addition to the additives listed above,
whereby ensuring that the eye drop formulation is a
further uniform microparticulate and satisfactorily
dispersed aguasus suspension.

Bhen the eye drop formulation in the form of an
agueonus suspansion is produced, it is preferable to use
a pH modifier ta make the formulation acidic pH {(pH4 to
5,5). A preferred pH modifier is hydrochloric acid.

The eye drop formulation in the form of an aqueoué
sugpension preferably contains sodium citrate or sodium
gcetate as a buffering agent, concenfrated glycerin
and/or propyvlene glycol as an isctonicity and polwyvinyl
pyrrolidone as a suspending agent. A preferred

dispersing agent is a surfactant and/or sodium alginate.
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Such surfactant is preferably tyloxapol or polysprbate
80,

The ophthalmic cintment may employ an ointment

hase known per s, such as purified lanolin, petrolatum,
& plastibase, liguid pavaffin, polvethylens glycol and
the liks.

The prophviactic and therapeutic medicament of tha
present invention may be administered to a mammal which
is or may bhe suffered from an ophthalmic disease {eg.g.,

10 human, rabbit, dog, vcat, cattle, horse, monksy). While
the administration route and the doss may vary
depending on a symptom, age and body weight of a
subject, the concentration is about 0.001 to & {w/v) %,
preferably about 0.01 to 3 {w/vl % as a fres form of a

15 compound of Formula {I} contained in an aguenus eye
drop formulation when given to an adult, and 1is given
preferably 1 to & times a day with a single dose being
aone to several drops,

When given as the ophthalmic cintment, the dose is

20 about 0.001 to 5 (w/v) %, preferably about 0.01 to 3
{w/v) % as a free form of a compound of Formula (I},
and is given preferably L to 4 times a day as
appropriate in view of the sympton.

Unless the intended purposse of use ls affected

25 adversely, the prophylactic and therapsutic medicament
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of the pressnb invention may contain or may be used
together with other appropriate pharmacologically
effective substances, for example, steroidal anti-
inflammatory agents {daxamethasone, prednisoclone and

5 the like},; non-stercidal anti-inflammatory agents
{diclofenac sodium, prancprofen and the likel,
antiallergic agents {tranilast, ketotifen fumarate,
sodium cromoglicate and the like}, antihistamic agents
{diphenhydramine hydrochloride and the like), glaucoma-

i0 treating agents {pilocarpine hydrochleride,
physostigmine salicylate, timelol, iscpropyliunoprostons
and the like}, antibiotics {gentanycin sulfate,
fradiomycin sulfate, tobramycin, sulbenicillin,
cefmenoxime, erythromycin, colistin, oxytetracycline,

15 polynyxin B, chloramphenicol, micronomicin, dibekacin,
sisomicin and the like), antibacterial agents
{sulfamethizole, sulfamsthoxazole, ofloxacin,
norfloxacin, lomefloxacin hydrochloride, enoxacin,
ciprofloxacin hydrochleride, cinoxacin, sparfloxacin,

20 tosufloxacin tosylate, nalidixic acid, pipemidic acid
trihydrate, pipemidic acid, fleroxacin, levofloxacin
and the likel, and antiviral agents {idoxuridine,
acyclovir and the like}, and antimycotic agents
{(pimaricin, fluconazols, miconazole, amphotericin B,

25 flucvtoesine, itraconazole and the like)}.
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The prophylactic and therapeutic medicament of ths
pregent invention is used preferably together with at
lsast one selected from the antibiotic, antibacterial,
antiviral and antimycotic agents listed above in
prophylaxwis or therapy especially for an ophthalmic
infection-induced inflammation or corneal ulcger. 1In
such case, any of the antibiotic, antibacterial,
antiviral and antimycotic agents can be conbined with
the prophyvlactic and therapeutic medicament of the
rresent invention in a single formulabion, or may be
instilled separately. When baing instilled separately,
the prophylactic and therapeubtic medicament of the
present invention may be instilled simultanecusly with
any of the antibiotic, antibacterial, antiviral and
antimycotic agents, or successively at a certain
interval. When being instilled simultansously, any of
the prophylactic and therapeutic medicament of the
present invention and the antibiotic, antibacterial,
antiviral argd antimycotic agents is Ffirst instilled and
then preferably after a certain time pericd anothef
agent is instilled whereby aveiding any escape of the
agent given previocusly. Any of the antibictic,
antibacterial, anbtiviral and antimycotic agents listed
above may also be given systemically by means of an

oral or intravenous formulation.
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The present invention is further illustrated in
detall by the following Experiments and Examples, which
are not construed to limit the scope of the present

invention.

EXPERIMENT 1

The affact of Compound A on an ophthalmic
inflammatory disease was investigated as described
below.

The effect of Compourndd A when given as eye drops
was investigated in a rabbit keratitis model using an
endotoxin derived from Pseudomonas aeruginosa detected
frequently in an ophthalmic infection as well as in a
vabbit corneal alkaline erosion model.

MATERIALS AND METHODS

{1} Animals

Male Japanese albino rabbits each weighing about 2
to 2.5 kg purchased from FURKUZAKI rabbit-raising
asseciation were used. FEach animal was maintained at a
temperature of 24 i;ch and a humidity of 5% % 15 %.

{2} Test substances

Compound A was given as a 1.0 % Compound R ayse
drop formulation prepared by suspending Compound A in a
formalation base (0.1 % NaH,PO,, 0.1 % polysorbate 80

and 0.9 % WaCl, pH 5.9}, As a positive control, a
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§¢.1 % betamethasone eye drop formulation {(Rinderon™
solution, Sionogl) was used. In a control group, ths
formulation base was gilven.

{3} Methods

11 Effect on endotoxin~induced keratitis

16 Male Japanese albino rabbits each welighing 2 to
2.5 kg were used., The rabblits were divided intoe four
groups sach having 4 animals, which were anesthetized
systenically by an intramuscular administration each of
1 ml/kg of an sgual volume mixture of 5 % ketanine
hydrochloride and 2 % xylazine hydrochloride. Each 10
il of 2 1 % solution of Pseudomonas asruginosa-derived
endotoxin in physislogical saline was infused inte sach
corneal stroma of a rabbit. An anterier part of an eye
was observed using a slit lamp every 5 days over a
period from the day after the endotoxin infusion
through the 30th day, and examined for the corneal
opacity, the corneal ulcer and the vascularization,
which were scored in accordance with the criteria shown
in Table 1. Each test substance was started to be
instilled immediately after the endotoxin infusion, and
then glven 4 times a day in the volume of 20 ul every 2
hours.

2} Effects on alkaline erosive kerabitis

16 Male Japanese albino rabbits each weighing 2 to
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2.% kg were used. The rabbits were divided into four
groups each having 4 animals, which were anesthetized
systemically by an intramuscular administration sach of
1 ml/kyg of an egual volume mixture of 5 % ketamine

S hydrochloride and 2 & zylazine hydrochloride and also
loeally by an Instillation of oxybuprocains
hydrochleoride. A filter papsr whose diameter was 10 mm
and which had been immersed in 2N NaOH was brought inte
contact with the center of the right cornea of a rabbit

10 for 1 minute ko establish an alkaline erosion, and then
the eye was rinsed immediately with 10 ml or more of
physiclogical saline. The depth of the cornsal ulcer
and the vascularization were observed using a slit lamp
evary 5 days over a period from & days after the

15 alkaline erosion through the 30th day, and scored in
accordance with the criteria shown in Table 1. Each
test substance was started to be instilled immediately
after the alkaline erosion, and then given 4 times a
day in the volume of 20 ul every 2 houxrs.

24 Table 1 |
Rabpit keratitis scoring criteria
* Corneal opacity™=ey

A} Degree

0: No opacity

25 i: Mild opacity but distinguishable anterior chamber
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2: Difficulty in distinguishing details of iris
3: Almost no transparency in anterior chamber
B} Corresponding size of corneal region
1t 1/3 or less of entirs
5 2: 1/3 to 2/3 of entire
3: 273 or more of entire
* Corneal ulcer
0: No corneal ulceer
1: Ulcer of less than 173 in depth from corneal surface
i¢ toward inside of anterior chamber
2; Ulcer of 1/3 or more and less than 2/3 in depth from
corneal surface towsrd inside of anterior chamber
3: Ylecer of 273 or more in depth from carneai surface‘
toward inside of anterior chamber
15 4; Perforation in cornes
* Vascularizatiop™meke i
A} Length
{0: Mo wvascularization inte cornea
1:; Less than 1/3 from corneal limbus through center
20 2: Less than 273 from corneal limbus through center
3: 2/3 or more from corneal limbus through center
B} Region
8.5 Less than 1/3 of corneal clircumference
1: 1/3 or more and less than 2/3 of corneal

25 circumferencs
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£: 2/3 or more of corneal circumference

Bemarks 1) Bach as score A ¥ score B

RESULTS AND DISCUSSION
5 1} Effects on endotowin~induced keratitis
Figs. 1 to 3 show the change in the keratitis
symptoms over a period from 5 to 30 davs after the
endotoxin infusion. In the control group, the severity
of each symptom peaked on the 15%th day, and then a
10 gradual recovery was observed until the 30th day when
almost all disappeared. In Compound B instillation
group, inhibitory effects were observed on all of the
gvaluation items, i.e., the corneal opacity, the
corneal ulcer and the vascularization, when compared
15 with the contrel group. In the 0.1 % betamethasone
phosphate instillation group used as the positive
contral, the onset of the keratitis was inhibited
almost completely over the observation period. Fig. 4
shows the total score in each group on the 15th day
20 when the severity of zach symptom peaked, and revealed
that the % inhibition in the Compound A instillation
group when compared with the contrel group was 5%.4 §,
with a statistically significant difference.
Bagsed on the results described above, the Compound

25 A eye drop formulation was proven to be effective
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against various symptoms of the keratitis during an
ophthalmic infection.

While betamsthasone phosphate used here as a
positive control sxhibited an extrenmely potent anti-

5 inflammatory activity, ibts use is liwmited frequently in
view of a side effect expsrisnced az the exacerbation
of an infection over a prolonged therapy with a steroid
in a olinical case of the ophthalmic infections.

Accordingly, the Compound & eye drop formulation
10 axpacted to have a less risk of the exacerbation of an
infection can serve asz a hopeful agent against the
ophthalmic infections.
2} Effects on alkaline eresive keratitis
Figs. 5 to 7 show the change in the keratitis
15 syuptons over a period from §5 to 30 days after the
corneal alkaline exposure. In the control group, the
severity peaked on the 20 to 25th day after the corneal
alkaline exposure. In Compound A instillation group, a
Csignificant inhibitory effect on the corneal ulcer was
20 observad on the 20th day, but no effects were noted on
the vascularization or the corneal opacity. In the
0.1 % betamethasone phosphate inztillation group used
as the positive contrel, a significant inhibitory
effect was observed on the vascularization on the 15th

25 day.
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EXPERIMENT 2

MATERIALS AND METHODS

{1} Animals

Male Japanese albino rabbits each weighing abouﬁ 2
kg purchased from KITAYAMA LABES CO., LTD. were used.
Fach animal was maintained at a temperature of 23 % 3%
and a humidity of 55 % 10 %.

{2} Teat substances

Compound A was given as a 1.0 % Compound A eys
drop formulation prepared by suspending Compound A in a
formulation base {0.1 % sodium acetate, 0.1 &
palysorbate 80 and 0.§ & NaCl, pH 5.0}, A 0.3 %
lomefloxacin {LFLX)} hydrochloride was used as an
antibacterial agent, and physiclogical saline was used
as a control.

{3} Methods

1} Bxcision of nictitating membrane

After instilling 0.4 % oxybuprocaine hydrochloride
far a local anesthesia, a nictitating membrane was
excised.
2} Inoculation

A causabive microorganism used was a clinical
isclate Pseundomonasg asruginosa strain No. ho-134. A

rabbit was anesthetized systemically with & % ketamine
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hydrochloride and 2 % xylazines hvdrochloride (equal
volume mixture}), and then inoculated by an infusion of
30 41 of & 3.9 ® 10" CFU/md cell suspension (1.17 x 10°
CFU/cornea) using a 100 pul microsyringe fitted with a
5 230G n=sedle into ons corneal stroma of a rabbit.
3} Instillation
Bn animal which had recesived an infusion of the
cell suspension into the corneal stroma and whose
incculation was surely successful was grouped into one
i0 of {1} physiological saline instillation group {contreol,
n=6} and {2] 1.0 % Compound A instillastion group
{Compound & group, n=6} as groups whose therapy was
started immediately after the inoculation, and [3]
1.0 § Compound A instillation group {late Compound A
15 group, n=5}, [4}] 0.3 % LFLY instillation group (LFLX
group, h=é} and [%] 1.0 % Compound A instillation -
£.3 % LFLX instillation combinatlion group {Compound A -
LFLX combination group, n=6] as groups whose therapy
was started 1 day after the inoculaticn {after onselb of
20 corneal ulcer), and 50 ul of each substance was given
four times a day immediately after the inoculation or 1
day after the incculation (afier onset of corneal
ulcery. In the Compound & ~ LFLY combination group:
the 1.0 % Compound & eye drop formulation was instilled

25 about 10 minutes after the instillation of the 0.3 %
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LFLX eye drop formulation.
4} Ohsearvation of infectious symptoms
Each animal was examined for the corneal ulcer

every 24 hours after the incoculation and scored in

[

accordance with the rabbit corneal lesion scoring
sriteria {Barletta J.P. et al., Invest Ophthalmol Vis
Sic 37:20~28, 1996) shown in Table 2,
Table 2
Rabbit corneal lesion scoring criteria
1a * Corneal ulecer
{:No corneal ulcer
1:Uleer of less than 1/4 of entire cornea
2:Ulcer of 1/4 or more and less than 1/2 of entire
cornea
15 3:Ulcer of 1/2 or more and less than 3/4 of entire
cornea

4:Ulcer of 3/4 or more of enbire cornes

RESULTS AND DISCUSSICON
20 1) Bffects on pyocyanic corneal ulcer - effect of
instillation started immediately after inoculation
The results of the instillation started
immediately after the inoculation are shown in Fig. 8.
The caxheal ulcer was exacerbated gradually in the

25 control group {physiological saline group} toward an
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axtensive catneai ulcer 3 days after the incculation.
on the contrary, the corneal ulcer formation was
started te be inhibited 3 davs after the inoculation in
the Compound A group, with a statistically significant
E difference {Fig. 8}.
2} BEffects on pyocvanic corneal ulcer ~ affect of
instillaticn started one day after inoculation
In the late Cowpound & group in which the
instillation was started 1 day after the inoculation,
10 the corneal nlcer formation was started to be inhibited
3 days after the incculation. The LFLX group exhibited
the change similar to that in the control greup, with
no inhibition of the corneal ulcer formation being
noted {(Fig., 9). In the Compound & ~ LFLX combination
15 group, the corneal ulcer formation was started to be
inhibited potently 3 days after the inoculation, with a
statistically significant difference {(Fig. 8}.
Based on the results observed as described abhove,
Compound & as an slastase inhikitor was proven to be
20 effective against the corneal ulcer induced by
hacterial infection. It was also proven that a
combination of an elastase inhibitor with an
antibacterial agent was more markedly effective against
the corneal ulcer of a bacterial infection than each

25 agent used alone.
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EXAMPLE 1

An agueous eye drop formulation was prepared using

the feollowing composition.

Component Quantity

Compound A 0.1 g

Sodium chlorids 0.8 g

Sodium acetats G.1 g
Benzalkoniuwm chlorids 0,005 g
Hydrochloric acid As appropriate
Sodium hydroxide As appropriate
Sterilized purifisd walter to 160 mL {(pB 6.0}

In about 80 ml of purified water, Compound A,
sodiwm chloride, sodiwm acetate and benzalkonium
chloride were dissolved. The sclution was adjusted at
pH 6.0 using hydrochloric acid and sedium hydroxide,
Sterilized purified water was added to make the entire
volume 100 ml, whereby obtaining an agueocus sye drop

formulation.

EXAMPLE 2

An ayve drop formulabtion as an agueous suspension
wags prepared using the following composition,
Component Quantity

Compound A 1.0 g




28

Sodium chloride .% g
Sadium acetate 0.1 g
Polysorbate 80 0.2 g
Benzalkonium chlorida 0.005 g

5 Hydrochinric acid | Az appropriate
Sodiuwm hydroxide As appropriate
Sterilized purified water to 100 mL (pH 5.40)

In abeout 80 ml of purified water, sodium chlorids,

sodium acetats, polyscorbate 8U and benzalkonium

10 chloride were dissolved. The sclution was adjusted at
PH $.0 using hydrochloric acid and sodium hydroxide,
and then Compound A was added and suspended uniformly
using a3 homogenizer. Sterilized purified water was
added to make the entirs wvolume 100 pL, wheresby

i5 obtaining an eye drop formilation as an agueous

suspension.

EXAMPLE 3

An eye drop formulation as an agueous suspension

28 was prepared using the following composition,
Component Quantity
Compound A 0.5 g
Congcentrated glycerin 2.6 g
Sodium acetate 8.1 g

25 Hydroxypropylmethyl celiulose 0.2 g
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Methyl p-oxybenzoate .03 g
Propyl p-oxybenzoate 0.62 g
Hydrochloric acgid Az appropriate
Sodiuvm hydroxide As appropriate

Sterilized purified water to 100 ml {(pH 5.0}

About 80 ml of purified water was warmed and
methyl p-oxybenzoate and propyl p-oxybenzoate were
dissolved. In this sclution, hydroxypropylimethiyl
cellulose was dispersed and then cooled to room
tepparature for dissolution, To this solution,
concentrated glycerin and sodiuvm acetate were added,
and then the pH was adiusted at 5.0 using hydrochloric
acid and sodium hydreoxide. To this selution, Compound
& was added and suspended uniformly using & homogenizer.
Sterilized purified water was added to make the entire
volume 100 nk, whersby obtaining an eye drop

formulation as an agueous suspension.

Example 4
The following composition was used Lo make an

ophthalmic ointment

Component Quantity
Compound & 2.0 g
Ligquid paraffin 2.0 g
White petrolatum to 100 g
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Liguid paraffin and white petrolatum were
sterilized previously by heating. Subsequently,
Compound A was mixed thoroughly with ligquid paraffin,l
and then kneaded with the white petrolatum to obtain an

ophthalmic olntment.

EXAMPLE 5
An eye drop formulation as an agueous suspension

was prepared using the following composition.

Component Quantity
Compound A 1.0 g

Sodium citrate 0.1 g
Concentrated glycerin 1.2 g

Maethyl p-ozybenzoate 0,026 ¢

Propyl p-cxybenzoats 0.014 g
Propylene glycol 1.0 g
Polyvinyl pyrrolidone {(K~25) 8.5 g

Sodium alginate 0.2 g
Hydrochloric acid As appropriate
Sterilized purified watex to 10¢ mL {pH 5.0}‘

In about 80 ml of purified water, sodium citrate,
concentrated glycerin, methyl p-oxybenzoate, propyl p=-
oxyhenzoate, propylene glyecol and polyvinyl pyrrolidone
were dissolved. In this sclution, Compound A was

dissolved and the solution was filtered through a 0,22
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pm membrane filter, adiusted at pH 5.0 with
hydrochloric acid, whereby precipitating a fine crystal
{2 to I pm} of Compound A. Sodium alginate was

dissolved, and purified water was added to make the

o

entire volume 100 ml, whereby obtaining an eye drop
formulation as an agueous suspension.

After a storage for 4 wéeks at 60°C, the eye drop
formulation as an agueous suspension contained 3I01.7 &
of Compound &, and exhibited a satisfactory re-

10 dispersion performance without any aggregation.

EXBMFLE €
An eys drop formulation as an aguecus suspsnsion

was prepared using the following composition.

15 Component guantity
Compound A 1.0 g
Sodiun citrate 0.1 g
Congentrated glygerin 1.2 g
Methyl pr~oxybenzoate 0.026 g

20 FPropyl p-oxybenzoate 0.014 ¢
Propylene glycol 1.0 g
Polyvinyl pyrrolidone {(K~-25) 0.5 g
Sodium alginate 0.2 g
Tylaxapol 0.1 g

25 Hydrochloric acid As appropriate

M SO
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Sterilizsed purified watex to 100 mi {(pH 5.0}

In aboul 80 ml of purified water, sodium citrate,
concentrated glycerin, wmethyl p-oxybenzoate, prcpyl o~
oxyhenszoate, propylene glycol and polyvinyl pyrrolidone
were dissolved., In this solution, Compound A was
dissolvaed and the solution was filtered through a 0,22
e membrane filter, adjusted at pH 5.0 with
hydrochloric acid, whereby precipitating a fine crystal
{2 to 3 pm} of Compound A. Sodium alginate and
tylozxapol weare dissolved, and purified water was added
to make the entire volume 100 nlL, whereby obtaining an
gye drop formulatlion as an agueons suspension.

After a storage for 2 wesks abt &80°C, the eve drop
formailation as an aguesus suspension contained 102.5 %
of Compound A, and exhibited a satisfactory re-

dispersion performance without any aggregation.

EXAMPLE 7
An eye drop formulation as an agueous suspension

was prepared using the following cowposition.

Componant Juantity
Compound A 1.0 ¢
Sodium citrate 6.1 g
Concentrated glycerin 1.2 g
Methyl p~oxybenzoate 0.026 g
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Propyl p-oxyhenzoate 0.014 ¢
Folyvinyl pyrrolidone ({(K-25) 0.% g
Sodium alginate 0.2 g
Tyloxapel 6.1 ¢
5 Hydrochloric acid As appropriate
Sterilized purified water to 100 ml (pH 5.0}

In about 80 ml of purified water, sodium citrate,
concentrated glycerin, methyl p-oxybenzoate, propyl p-
oxybhenzoate and polyvinyl pyrrolidons were dissolved,

18 In this solution, Compound A was dissalvgd and the
solution was f[iltered through a 0.22 pn membrane filter,
adiusted at pH 5.0 with hydrochloric acid, whersby
precipifating a fine crystal {2 to 3 um} of Compound A.
Sodium alginats and tyloxapol were dissolved, and

15 purified water was added to make the entire volume 100
wl, whereby cbtaining an eve drop formulation as an

agquecus suspensiorn.

EXBMPLE 8
20 An eve drop formulation as an agueous suspension

was prepared using the following composition.

Component guantity
Compound & 1.0 g
25 Sodium clitrate 0.1 ¢«
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Concentrated glycerin 1.2 g
Benzalkonium chloride 0.005 g
Polyvinyl pyrrolidone (K-25) 0.5 g
Sodiwm alginate 0.2 g

5 Tyloxapol ¢.3 g
Hydrochloric acid As appropriate
Sterilized purified water to 100 mi {(pH 5.0)

In about 80 ml of purified wabter, sodium citrate,

concentrated glycerin and polyvinyl pyrrolidone were

1g diszolved. In this solution, Compound A was dissolved
and the sclution was filtered through a 0.22 um
membrane filter, adjusted at pH 5.0 with hydrochloric
acid, whereby precipitating a fine crystal {2 to 3 mm)
of Compound A. Sodium alginate and tyloxapol were

15 dissolwved, and then benzalkonium chloride was dissclved.
Purifisd water was added to make the entire wolums 100
ml, whareby obtaining an eye drop formulation as an

agueous suspension.

20 INDUSTRIAL APPLICABILITY
According to the present invention, the
pharmaceutical or a vebterinary medicine which is
effective in preventing or treating ophthalmic diseases,
espacially ophthalmic inflammatory diseases and corneal

25 ulcer, can be provided.
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What is claimed is:

1. A prophvlactic and therapeutic medicament for

ophthalmic diseases comprising as an active ingredient a

in

compound represented by the formula (I):

CONHCH,COOH

7
cﬁaw?w CQGSQ;NH ‘ (1)
CHy ,

or a pharmacologically acceptable salt or hydrate

thereof.
2. The prophylactic and therapeutic medicament
10 according to Claim 1, wherein the active ingredient is

N-{o~ {p~pivaloyloxybenzenesul fonylaminel benzoylilglycine
monosodium salt tetrahydrate.
3. The prophylactic and therapeutic medicament
aceording to Claim 1 which is in a dosage form for
15 local administration.
4. The prophyvlactic and therapeubic medicament
according to Claim 3 which is an eye drop formulation.
5. The prophylactic and therapeutic medicament
according to Claim 4 which is an eye drop formulation
20 in the form of an agueous suspension.
&. The prophylactic and therapeutic medicament
according to Clain 3 which is an ophthalmic cintment.

7. The prophylactic and therapeutic medicament
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according to Tlaim 1 which

therapeutic madicamant for

diseaseas.

8. The prophylactic
aecording fe Claim 7 which
therapeutic medicament for
inflammatory diseases.

g, The prophylactic
according to Claim 1 which
therapeutic madicament for

1¢. The prophylactic
according to Claim 8 which
therapsulbic medicament for

11, The prophylactic

36

is in a prophylactic and

pphthalmice inflammatory

and therapeutic medicament
is in a prophylactic and

keratoconjungltival

and therapeutic medicament
ig in a prophylactic and
corneal ulcer.

and therapeutic medicament
is in a prophylactic and
infectlious corneal ulcer.

and therapeutic medicament

according te any one of Claims 1 te 10 which is used

together with at least one

antibacterial agents, antiviral agents and antimycotic

agents.

of antibiotics,

12. A method for preventing and treabing

ophthalmic dissases which comprises adwministering an

affective amount of a compound represented by the

formula {I) or a pharmacologically acceptable salt or
hydrate thersof to a mammal in need of a treatment for
such ophthalmic dissase.

25 13. The method according te Claim 12, wherein N-
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{o~{p~pivaloyloxybenzenesulfonylamine) benzoyljglyeine
monosodium salt tetrahydrate is administered.

14. The method according to Claim 12, wherein the
ophthalmic dissase is an ophthalmic inflammatory
dissase.

15. The method according to Claim 14, wherein the
ophthalmic inflammatory disease is a keratoconjunctival
inflammatory disease.

i6. The method according to Claim 12, wherein the
ophthalmic disease is corneal ulcer.

17. The method according to Claim 16, wherein the
corneal ulcer is an infectious corneal ulcer.

18. The method according to Claim 12, wherein at
least one of antibicotics, antibacterial agents,
antiviral agents and antimycotic agents is used
together.

19. Use of a compound repregented by the formula
{I; or a pharmacologically acceptable galt or hydrate
thereof in the manufacturs of a prophylactic and
therapeutic medicament for ophthalmic diseases.

20. Use according to Claim 1%, wherein N~{o-{p-
pivaloyloxybenzenesul fonylaminoibenzovllglyoine
monosodiwe salt tetrahydrate is used.

21. Use according to Claim 19, wherein the

ophthalmic disease is an ophthalmic inflammatory
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diseass.

22. Use acoording bto Claim 21, wherein the
ophthalmic inflammatory disease iz & keratoconjunctival
inflammatory disease.

23. Use agcording to Claim 19, wherein the
ophthalmic disease s a corneal ulcer.

24. Use according to Claim 23, wherein the
corneal ulcer is an Iinfectious corneal ulcer,

25, Use according to Claim 19, wherein at least
one of antibiotics, antibacterial agents, antiwviral
agents and antimycotic agents is used together.

26, An eye drop formulation in the form of an
agueocus suspension of a compound represented by the
formula {I} or a pharmacologically acceptable salt or
hydrate thereof which is adjusted at pH 4 to 5.5 using
at least one pH modifier.

27. The aye drop formulation in the form of an
agqueous suspension according to Claim 26, wherein the
pH medifier is hydrochlorie acid or hydrochloric acid
in combination with sodium hydroxide.

28, The eye drop formulation in the form of an
agqueocng suspension acceerding te Claim 26 comprising a
puffering agent, an isotonicity, a suspending agent and
a dispersing agenht.

29, The eye drop formulation in thes form of an
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agqueous suspension according to Claim 28, wherein the‘
uffering agent is sodiuws c¢litrate or sodium acetate.

30, The eye drop formulation in the form of an
aguaous suspension acgording to Clainm 28, wherein the -

8 isobtonicity is concentrated glyvcerin and/or propylene

glycol.

31. The eys drop formulation in the form of an
aguecus suspension avcording to Claim 28, wherein the
suspending agent is polyvinyl pyvrrolidone.

10 32. An eye drop formulation in the form of an agueous
suspension according to Claim 28, wherein the dispersing
agent is a surfactant and/or sodium alginate.

33, Thé ave drop formulation in the form of an
aguecus suspension according to the above-mentioned Claim

18 32 wherelin the surfactant is tyloxapol or polysorbate 80.

haugh & Co.
Ottawa, Canada
Patent Agents
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METHOD OF TREATING ANGIOGENESIS-RELATED DISORDERS

FIELD OF THE INVENTION

This invention relates to the use of certain 3-benzoyiphenylacetic acids

and derivatives to treat or prevent angiogenic diseases.

BACKGROUND OF THE INVENTION

3-benzoviphenylacetic acid and certain of its derivatives are known o
possess anti-inflammatory activity. U.S. Patent Nos. 4,254,146, 4,045,576,
4,126,635, and 4,503,073, and UK. Patent Application Nos. 2,071,086A and
2,083,027A disclose various 3-benzoylphenylacelic acids, salts and esters, and
hydrates thereof, having anti-inflammatory activity. U.S. Patent No. 4,568,695
discloses 2Z-amino-3-benzoyiphenylethyl alcohols having anti-inflammatory
activity. US. Patent No. 4,313,849 discloses 2-amino-3-benzoyi-
phenylacetamides having anti-inflammatory activity.

Certain derivatives of Z-amino-3-benzovibenzeneacetic acid (amfenac)
and 2-amino-3-{4-chioro-benzoyllbenzeneacetic acid have also been evaluated
by Walsh et al,, J. Med Chem., 33:2286-2304 {1990), in an attempt to discover
nonsteroidal anti-inflammatory prodrugs with minimal or no gastrointestinal side

gffects upon oral administration.

U.S. patent No. 4,683,242 teaches the fransdermal administration of 2-
amino-3-benzoylphenylacetic acids, salts, and eslers, and hydrates and
alcoholates thereof to control inflammation and alleviate pain.

U.S. Patent No. 4,910,225 teaches certain benzoyiphenylacetic acids for
local adminisiration o control ophthalmic, nasal or ofic inflammation. Only
acetic acids are disclosed in the 225 patent; no esters or amides are
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mentioned or taught as anti-inflammatory agents for local administration o the

ayes, nose arxl ears.

U.8. Patent No. 5475034 discloses iopically administtable
compositions  containing certain  amide and ester derivalives of 3-
henzyoiphenylacetic acid, including nepafenac, useful for treating ophthalmic
inflammatory disorders and ocular pain.  According to the "035 patent at Col.
15, lings 35-38, ‘Isluch disorders include, but are not limited {o uveills scleritis,
episcleritis, keratiis, surgicaliy-induced inflammation and endophthalmitis.”

.S, Patent No. 6,066,671 discloses the topical use of certain amide and
ester derivatives of 3-benzoyiphenylacetic acid, including nepafenac, for

treating GLC1A glaucoma.

SUMMARY OF THE INVENTION

It has now been found that certain 3-benzoyiphenlacetic acids and
derivatives, including nepafenac {2-amino,3-benzoyl-phenylaceiamide), are
useful for the treatment of angiogenesis-related disorders.

DETALED DESCRIFTION OF THE INVENTION

The 3-benzoviphenylacetlic acids and derivatives useful in the methods
of the present invention are those of formula {I) below.

Page 192 of 361



20

28

WO 82/13804 PCT/USOE/25318

U]

R = H, Ci.4 (un)branched alkyl, CFa, SRY;

Y = OR, NR"R;

R’ = H, Cq.qg (un)branched atkyl, {un)substituted (substitution as defined by X
below}, {un)substituted heterocycle (substitution as defined by X below),
{CH2).Z(CH ) A,

n=2-§;

n'= 1-8;

Z = nothing, O, C=0, 0C(=0), C(=0)0, C(=ONR’, NR'C(=0), S{QO)2,
CHOR?, NR%

0’ = 0-2;

R®=H, Crs {unibranched alkyl, {un)substituted anyl {substitution as defined
by X below}, {un)substituted heterocycle {substitution as defined by X below};
A= H, OH, optionally {un)substituted aryl (substitution as defined by X below),
{un)substituted heterocycle (substitution as defined by X below), —{CHz),OR;
R"=H, OH, OR}

X and X' independently = H, F, Ci, Br, [, OR’, CN, OH, S‘(O)an{ CFy, R*, NO4:
RY = Cy.4 {un)branched alkyl;

m = 0-3;

m' = 0-5;

W= 0, H.

As used herein, the acid (Y = OH) includes pharmacsutically
acceptable salts as well.
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Preferred compounds for use in the methods of the present invention
are those of Formula | wherein:

R = H, Cq alkyl;

Y = NR'R";

R' = H, Gy (un)branched alkyl, —{CHa),.Z{CH: )} oA,

Z = nothing, ©, CHOR®, NR®;

Ry = H;

A =H, OH, {un)substituted aryl (substitution as defined by X balow);
X and X' independently = H, F, Ci, Br, CN, CF3, OR, SR", R‘*;
R*=H;

R* = Cy.4 (un)branched alkyl;

m = 0-2;

m' = 0-2;

W = H;

n=2-4;

n' = (-3

The most preferred compounds for use in the compositions or method
of the present invention are 2-Amino-3-{4-flucrobenzoyl}phenylacetamide; 2-
Amino-3-benzoyl-phenviacetamide (nepafenac), and 2-Amino-3-(4-
chiorobenzoyl)-phenylacetamide.

According to the present invention, a therapeutically effective amount of
a compound of formula (f) is administered fopically, locally or systemically fo
treat or prevent angiogenesis-related disorders, Such disorders include those
that involve the proliferation of tumor cells, such as prostale cancer, lung
cancer, breast cancer, bladder cancer, renal cancer, colon cancer, gastric
cancer, pancreatic cancer, ovarian cancer, melanoma, hepatoma, sarcoma and
tymphoma. Ophthalmic angiogenesis-related disorders include, but are not
limited fo exudative macular degeneration; proliferative diabetic retinopathy;
ischemic retinopathy (e.g., retinal vein or artery occlusiony, retinopathy of

4
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prematurity; neovascular glaucoma; ritis rubeosis; comeal neovascularization;
cyolitis; sickle cell retinopathy; and pterygium. Certain disorders, such as sickle
cell retinopathy and retinal vein or artery occlusion, can be charactetized by
both angiogenesis and neurodegenerative components.  According to the
present invention, a compound of formula (1) is administered fo treat or prevent
disorders characterized, at least in parf, by angiogenesis.

The compounds of formula {I) can be administered in a variety of ways,
including all forms of local delivery to the eye, such as subconjunctival
injections or implants, intravitreal injections or implants, sub-Tenon's injections
or implants, incorporation in surgical irrigating solutions, efc. Additionally, the
compounds of formula {I) can be administered systemically, such as orally or
intravenously. Sultable pharmaceutical vehicles or dosage forms for injectable
compositions, implants, and systemic administration are known, The
compaunds of formula (1) and especially those wherein Y = NR'R", however,
are preferably administered topically to the eye and can be formulated into a
variety of topically administrable ophthaimic compositions, such as solutions,
suspensions, geis or ointment.

Pharmaceutical compasitions comprising a compound of formula {1} in
aqueous solution or suspension, optionally containing a presevative for
multidose use and other conventionally employed ophthalmic adjuvants, can be
topically administered to the eye. The most preferred form of delivery is by
agueous eye drops, but gels or ocintments can also be used. Aqueous eye
drops, gels and ointmenis can be formulated according to conventional
technology and would include ohe or more excipients.  For example, topically
administrable compositions may contain tonicity-adjusting agents, such as
mannitol or sodium  chioride; preservatives such  as  chiorobutanol,
benzalkonium chioride, polyquaternium-1, or chiorhexidine; buffering agents,
such as phosphates, borafes, carbonates and citrates; and thickening agents,
such as high molecular weight carboxy vinyl polymers, including those known
as carbomers, hydroxyethylceliulose, or polyvinyl alcohol.
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The doses of the campounds of formula (1 used in the treatment or
prevention of ophthalmic angiogenesis-telated disorders will depend on the
type of disorder {o be prevented or treated, the age and body weight of the
patient, and the form of preparation/route of administration. Compositions
intended for topical ophthalmic administration will typically contain a compound
of formuda (1) in an amount of from about 0.001 fo about 4.0% (w/v), preferably
from about 0.01 to about 0.5% (whv), with 1-2 drops once 1o severs! times a
day. Likewise, representative doses for other forms of preparations are
approximately 1 — 100 mg/day/adult for injections and approximately 10 — 1000
mgfadult for oral preparations, each administered once {0 several times a day.

Additional therapsutic agenis may be added i supplement the

compounds of formula (1).
The following examples are presented to lllustrate various aspects of the
present invention, but are not intended to limit the scope of the invention in any

respect. The percentages are expressed on a weighi/volume basis.

Example 1. The following formulations are representative of the {opical
compositions useful in the present invention.

Formiulation 1

Compound of formula (1) 0.01~05%
Polysorbate 80 ‘ 0.01%
Benzatkonium Chioride 0.01% + 10% excess
Disodium EDTA 0.1%
Monobasic Sadium Phosphale 0.03%
Dibasic Sodium Phosphate 0.1%
Sodium Chioride g.s. 290-300 mOsm/Kg
pH adjustment with NaOH and/for HCI pH4.2-7.4
Water ' g.s. 100%

B
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Compound of formula (1)

Formulation 2

Hydroxypropyl Methylceliulose

Polysorbate 80
Benzalkonium Chloride
Disodium EDTA

Dibasic Sodium Phosphate

Sodium Chilonide

pH adjustment with NaOH and/or HU

Water

Nepafenac.
Carbopol 874P
Tyloxapol
Glycerin
Disodium EDTA

Benzatkonium Chioride

Formulation 3

pH adjustment with NaOH and/for HCI

Water

POT/UNIE/ 25318

0.01 ~0.5%

0.5%

0.01%

0.01% + 5% excess
0.01%

0.2%

9.8, 280-300 mOsmiKg
pH42~-74

q.s. 100%

0.1 + 6% excess
0.08%

0.01%

2.4%

0.01%

0.01%
pH7.5+02

q.s. 100%

This invention has been described by reference o cerlain preferred

embodiments; however, it should be understood that it may be embodied in

other specific forms or varations thereof without departing from its special or

essential characteristics. The embodiments described above are therefore

considered to be Hlustrative in all respects and not restrictive, the scope of the

a  invention being indicated by the appended claims rather than by the foregoing

description.
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We Claim:

1. A method of treating or preventing an angiogenesis-related disorder in a
patient suffering from or predisposed fo such a disorder which comprises
administering 1o the patient a therapeutically effective amount of 3

henzoyiphenylacetic acid or derivative of the formula:

R
PR ’!‘ Y
~
et X
i = O
(X')m; | NWY,
& ‘\'\ \O
!X’
wherein
w  R=H, Cug (undbranched alkyl, CFy, SR,
Y = OR', NR'R’;

R’ = H, Ciip (un)branched alkyl, (unjsubstituted (substitution as defined by X
below), (unjsubstituted heterocycle {substitution as defined by X below},
«(CHz).Z(CHz)-A; '
s N = 2-B;
n'= 1-6;
Z = nothing, O, C=0, OC{=0), C(=0)0, CONR®, NR’C(=0), SO,
CHOR®, NR®,
n® = 0-2;
a»  RE=H, Cys (un)branched alkyl, {un)substituted aryl (substitution as defined
by X below), {un)substituted heterocycle (substitution as defined by X below);
A = H, OH, optionally {(un)substituted aryl (substitution as defined by X bslow),
{un)substituted heterocycle (substitution as defined by X below), —(CHz).OR’,
R*=H, OH, OR"
X and X' independently = H, F, Cl, Br, |, OR’, CN, CH, S(O)anﬁ*, CFy, R*,
NO3;

N
i1
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R* = Cy.5 (unbranched alkyl;
m = 0-3;

m' = {0-5; and

W =0, H.

2. The method of Claim 1 wherein

R =H, Cyz alkyl;

Y = NR'R";

R’ = H, Cys {unibranched alkyl, —{CHz).Z{CHz }-A;

Z = nothing, O, CHOR®, NR%,

Rs =H;

A = H, OH, {un)substituted aryl (subsfitution as defined by X belowy;
X and X' independently = H, F, Cl, Br, CN, CF;, OR’, SR*, R

R* = Cq4 (umbranched alkyl;
m = 0-2;

m' = 0-2;

W o=

n = 2-4; and

i = 0-3.

3. The method of Claim 2 wherein the 3-benzoyiphenviacetic acid or
derivative is .selected from the group consisting of 2-Amine-3-(4-
fiucrobenzovi)-phenytacetamide; 2-Amino-3-benzoyl-phenylacetamide; and
2-Amino-3-{4-chlorobenzoyl)-phenylacetamide.

4. The method of Claim 1 wherein the angiogenesis-related disorder is an
ophthalmic angiogenesis-related disorder.

5. The method of Claim 4 wherein the 3-benzoylphenviacetic acid or
derivative is topically administered to the eve.
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8. The method of Claim 5 wherein the therapeutically effective amount of
3-herzoviphenviacetic acid or detivalive is from about §.001 to about 4.0%

{wiv}.

s 7. The method of Claim 4 wherein the angiogenesis-related disorder is
selected from the group consisting of exudative macular degeneration;
prolfiferative  diabetic  relinopathy;  ischemic retinopathy; retinopathy  of
prematunity; neovascular glaucoma; iritis rubeosis; comeal neovascularization:
cychitis; sickle cell retinopathy; and plerygium.

8. The method of Claim 1 wherein the 3-benzoyiphenviacetic acid or
derivative is administered orally, infravenously, in a subconjunctival injection
or implant, in a sub-Tenon's injection or implant, in an intravitreal injection or

implant, or in a surgical irrigating solution.

a. The method of Claim 1 wherein the angiogenesis-related disorder is
selected from the group consisting of prostate cancer; lung cancer, breast
cancer; bladder cancer, renal cancer; colon cancer, gastric cancer; pancreatic

cancer; ovarian cancer; melanoma; hepatoma; sarcoma; and lymphoma.

10
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Pharmaceutical Dalivery Systems

This wmwenticn relales o gharmaceadical composifions for pse In the treaiment of wnflammalory
arthwopathy.

Inflammatory sribvopathy is the general name for a collection of debilifating and painful diseases which
are axtramaly comman 0 many oounties of the world, Thair classification i3 somewhat diffioult, but
inflammatory arthropathy or rheumatic diseass ssem I Do the most common generic torms. In ihis
specificgtion, e e Uinflammstory arthropathy™ Is used as the prafersd generic feam bul s v be
undarstocd o includs forms of the dissass known 1o soma praciiionars ag rhaumatic diseass.

O the vardous forms of inflammatary arthropathy, cstsoarthiosis (or osteparthritis) on the ong hand and
rhmumatoid arthiitie o the ¢lher hand are e ocommonest, 8ome workers in the field prefer the tarm
ustecarthrosis o the tern ostecarthritis, aithough it has been suggested that there Is a pigce for both words.
f is has vesn suggested hal ovieoarthrosls 13 the most sengible way of labsiing the pregence of shaple
degensrative joint diseassd but ostecarthritis separatss the acute spisodes of ar inflammatory natura which
noour in dagenarative [oint Siseass,

Osteoarthrosis wsually has an ingidious onset of pain, aliffmess and 2 reduced range of movement. It
commonly eifscts ong or only & gmall number of joints, Intgrmittent swelling dus fo an effusion or an
inflarnmatory apisede in the affected jaint may appear and, ety in the disease, & permanent incraase I
gize or change of shaps may esull frore bony safargement. Joint laxity dovelops with Iocking and grating.

I is ofisn the joinis which have beern ussd the most or previously effectad by fraume or inHammatory
processas that sufler greatest damage. Thus, the weight-bearing juints of the hips and knees, the lumbar
spiee and the tharnb bases {firs copmetacarpal joints} are common vickims of the diseass. The lalter ae
particularly sifectad in thosa who have boen manual workers o sven kaan knitters.

he eesential fealures of rheumalold artruitiy are pain and swelliog of soveral foints wilh morming
sfiffnass condinuing for al laast & few weaks. Rheumatoin! arthriis tends o affect the peripheral small foints
symmelrically. Whereas the jpints In ostecarihrosis may be described as dry. in rheumatoid arthritis they
arg Ujuloy . often swollen, hod, lender and red. Thers may alse be sceompanying systemic symptoms of a
genaral malaise. welght loss, ancrexia, mild fever and, on Investigation, the finding of & normochromin {or
hypochrorsint nomonytic anasmia.

Other common causes of inflammatory arthropathy include viral artreifia, ankylosing spondylitls, psori-
atic arthropaihy, Reiler's diseage, gooty arthrilis, septic artheills {suppurative arthniis), erythema agdosum
and Henach-Schoaniain gurpura. The mast important in the present contexd are ankylosing spendyiilis and
gouty arihribis,

Ankylosing spondylitie s charactersaed by the gradus onsst of low-back pain {semetimes bilsteral
buttouk gain} with morning stifiness. Peripheral joints may become effected. Thare is & reduced range of
spinal movement and chast sxpansion. Rigidity of the apine follows, often in a craniad divection Hirst lumbar,
then Sorsei then carvical) with a characleristic clinical picture of high dorsal kyphosts, cbliferation of lombar
Inedosis and flattening of tha chest,

Gouty sthdlls is due fo the deposition of monosadium wate monohydrats crystals in the joint. Gouty
arttuitis is @ very comrnon dissase: il i estimated that there are over 300,000 suffers in the United Kingdom
alone, The popularly hsld belig! that gout ie largsly due o an over induigence of port and pheasant is
mainty fellacihnue, although provocative factors may often be reiated o s onsel Examples include trauma,
surgery, unusual physical sxerciss, savars Hiness, disdary excess. sloohol and daugs. Any joint may be
aifectad, and the onsel may be polyaricular. Affected joirts are painful, red, kol swollen and sxquisitely
tendar.

The twaatment of inflammatory arthropalby has naturally received a fairly large amount of atlenticn fram
pharmacciogists and pharmacsuticat manufacturers, & first olass of drugs that have been used in the
treatment of inflammatory artheopathy are slercide. Cortisol and its synthetic analoguss havs the capasity 1o
pravent or suppress the dewslopment of the local beat, radesss, swelling and lendermess by which
inflarmmation is recognised, At the microscopic leval they inhibit not only the sardy phenomana of the
inflarmmaiory provess {eedema, Rbrin depaoaifion, capittary dilation, migration of leukaoyies into the inflamed
areas and phagocytic activity) but also the later manifssiations {Tapillacy prolifsration, fioroblast profiferation,
deposition of collagen and. sl iater, cinatrization).

I elinical teoms, the adminigivation of such corficostamide for their ant-inflammatory effscts is palliative
tharapy. The underlying cause of the disesge remaing: the inflammaiory manifostaliona are merely
suporessedl. Navertheless, they ave effcctive in affording symptomatic relief. hat prolonged administeation of
corlicosterids may be 2 very high price 1© pay for such reliel: the adrenal cortex may become atrophied.

2
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thoraby limiting the body's own abilily 1o sunvive and acapt in & constantly changing envirooment. The
adrenad cortex i3 the organ of homeostasiss i e absenne of the adrenal corlex, survieal is possible, but
only andar the most Agidly prasuribed condiliong, lo mors genere! ferms, it bag long heen recngnised hat
corlicostercids are powerful drogs wilh siow cumuolative e effects on many tissuas, wieeh may nol be
apperent until made mandest by a cslastrophe,

i e reatment of mffaamaiory arihengathy, the focus of altention shifted from steenidds to g siructurally
unveiated group of compounds known as slow acling antiwhaumatic drugs {SAARDs) SAAROs have
amipirically been categorised inlo three groups. Groug { including drugs of proven valug which sre widely
usad, encompasses axathiopring, chivroquing, Drpenciilaming and quld salts. Group ¥ raigting to clinicatly
active drugs under continuing investigation, includes syciophosphamide, tapsona, lsvamiscis, mathntraxate,
suiphasafading, hisls and thymopoistin, The group B SAARDs are those of less practical or unproven
reRtment this group inclhudes methyigradnisolone pulsing.

The rangs of SAARDs 8 considaratie, as has besn sean atove, and Jespite much axpenmantal work
thew mades of action srg largely urdnown. Logistical and toxicity factors pravant the use of SAARDs o all
patients.

A third catggory of Qmgs for use in the Yesiment of inflammalory arthropathy consists of the nany
steroidal anti-<inflaramatiory drugs (NSAIDs). Aspirin is the prototyps NSAID, and for this reason this group of
depge 16 aisd known 83 the "aspurin-like” drugs. This secondary nomanciahurd gives a key to a functional
wiwilarity of NBAIDs w the absence of any overall chemical similanty: they all appssr o ows their anti-
wilammatory action. al lsast in part, fo the inhibiton of prostaglandin synthesis. Accerding to Goodman and
Gilman in "The Pharmacolbgical 8asig of Tharapeutios™ MacMillan 7th Ediion 1985, i has boen ostablished
in recant yeurs thal

1. All mammalian ceil dypes studied {wilh the sxcantion of e arviirotyte) have micrmsomal enzymas
for tha syntnesis of prostaglanding,

2. Prostaglanding are always releasad whan cells are damaged and have besn delecisd in increasen
concentrations in inflammaiory axudates - all available evidence indicates that cells do not stars prostagian-
ding, and their release fhus depends on biogynthasis di oova:

3. Afl aspirin-ike drugs inhibit the biosvathesis and release of prosiaglanding in all cells lested; and

4 With the excaption of the anti-inflammatory glycocorticoids, other classes of drugs gensrally do nof
affect the biosynthesis of prostaglanding,

NSAIDs o aspitineBke drugs - the two orme are usad inferchangeably in this specification) can be
nategorised conveniently info six structural groups. First, there are the salicyiic acids and esters including
aspirn, henorylale, aloxiprn, salvaiale and choline magnesium irsalioyiats.

Secondly, thers are e propgionic acd darivativas. inchading ouprofen, napvoxen, furbiprofen,
ketnpmfen, fenoprofen, fenbulen, benoxaprofen end sugrofan,

Thirdly, thers 1€ 1he cigss of oxicams, including piroxicam,

Fourthly, acetic acid derivatives can be split into wo subclasszes. Phenviacetic acids include diclofenas
and jenclofenac; carboeand hetermoyolin acelic acids include indoles such &s indomethacin and sulindad
and pyrroles such as folmeting

Fitthly. thore are the pyravsiongs witich include oxyphenbutezans, phenyibliacong. feprazong and
azapropazone.

Sixiivly, the fenamic aoid derivatives include fuferamic acid and mefenamic acid.

NSAHYs havs emerged ag the drugs of choice in the reatment of inflammatory arthropathy. This is
posaibly more due io the disadvaniages associaled with other lasses of drugs than in anything else. As
indicated previcusty, the inflammatory diseasee of the jointe cause an extremedy high level of discorafort
#0s it meny instances e resulls are crippling. The requivement for treatmant s unguestionsd and the
freatment 9 in many cases chronio, thal is o 88y it 15 conlinueus ay the diskases ars ganenlly mcurabla.
Unfartunataly, the nommon slement in the therapeutic propartiss of the NSAIDs I8 also the principle cause
of side efincls. As bas bees meniioned, the salivviates and other NSAIDs @re thought to he sffective in
inflammatory joint disgase, and thelr sffsctivenass & thought to be partly mediated through prostagiandin
inhibition. Prostaglanding have hoen shown (o have & protective effsct on the gastrointestingl mucosa and,
thersiorg, drugs which inhibit thelr activity are Bhely o cause gastromtestingl intelerance. Drugs with a
potent inhibitory sction on prostagiandin synthelase are marketed as having & potant ambdrfigmmatory
Betion Dot bBave besn shows 0 cavss more fascsl blood loss than thoss with weak anfi-prostagiandin
activity, Aspirin, Ky exampls, Cousss Bs much 35 an S0 (0-oid increase in Jaecsl biovod loss and
indormaihacin & nedarly 3Dl loss, compared with confrals. Howgvar, when oral prostaglandin B2 (PGE2) 3

insag of tmg three or fowr tmes dally is givern with indomethacin or aspirin, the blood 035 15 reduced to
et levels without mducing the olffectiveness of the drugs.
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Protaction of the slomach from the drug hes in some circumsiances Desnt shown 6 be sifeciively
achiavad by the use of enterin coating, a5 demarnstrated by erdoric costed asguin pregaratinng. Howsver,
the use of conventional snieric coaling maeans that the drug is relpased in the asutral o slightly alkaline
saviranment of the smalt or iarge intestine, wiich conssguently expedences a considerably heighiansd local
concentration from diract contact by the drug. intestinal ulceration can ocour with chronic adminisiration of
MSaDs. )

There is thegiors 2 nead for an improved and safer form of administration of NS&IDs to give protection
oth B the stomach and in the inlestine. in addifion. ¥§ would be advsniageous B be sble o grovide &
maane of eabancing he sbsorption of e NSAIDS. wiich tend & be poorly water solubis, as well as
providing an improved concentration of the drug at the celhular level at the site of ils action. it is known that
drugs with a low watsr solubiiity have a slow and variable dissolution paltarm which pae lead o axduced and
arratic bicavaiabilly, by short, what hae besn nesded for somes time is 3 je?'wary systern for NOAIDs which
protects he gastrontestingl ract fromn the drug, and which provides & means of alipvialing the difficuities

assooiaiad with very poor walsr sohubility.

The wesaal invention ig bassd on ihe discovery thatl the use of micellas snables a particularly
sppropriate form of admdnistyation of NSAIDS 10 te achisved.

Aocording D 3 fest aspect of the pr&sent ieantion, thers are privided miceliss condaining & non-
steroidat sntinfiammatory drug.

Although NSAIDs themssives tend not to form micelles. amohipathic compounds, known mors familiarly
as swriactants. can form micelles. Surfactants have two distingt ragions in thelr chemical structure, termad
hydraphilic {(waler-tiking) and hydrophobic {waler-hating) ragions, Micelles are aggregates in which e
surfectart molecules are generally arranged in 3 spheroidal structurs with the hydrophobide region at the
eve shisided, in 2 aquacus sobaion, ram the waby by & mantle of ower hydrophilic ragions, Actoriing o
a second aspect of the invention. therefore, there iz provided a pharmaceutical composition comprising a
non-stercdal anti-nffammatory drug and 3 surfacient, the composition belag capable of forming micalies
containing the non-stercidal anli-inilammatiory drug when administared orally, it will generally be the case
that the drug will be dissolved in the surfactant. In ity simplest form, the pharmaceutical composilion can be
a satution of the drug in a suriactant, although other components may e present in the systera i desired or
RACESHArY.

In a third aspsct, the Invention provides a poocess fov the preparation of an antkinflammatory
compesiion capabis of forming nen-sfercidad ani-inflammatery drug-containing micelles on oral administra-
fon o & human o aorhumen animal, e process compdsing admixng a son-stersdal anti-inflammatory
drug with a surfagtant. The process may involve dissclving the drug in the surfactant,

According to a fourdh agpecl. the vention poovides the use of g noresteodal anti-nHammatary drug
and @ surfactart in the preparation of & composition for adminisisring the drug in micellar form. Insofar as
the law allgws, the ineention also relates o & methad o the reatment o grophylaxis of inflammatory
arthropathy, the method campising the admiaisiration of micslles containing & non-Stervidal anbi-inflam-
matory drug, :

Micelles ar fo be ooalrasted in terms of thelr structurs with vesiclss and with igosomes. Vesicles arg
sguragates of amphipaiic molecules arranged In a8 bilaver. Typically. a vesicle will have a hydrophilic
inteddor and a hydrophilic exiedon hydmphilic regions of an ntemnal laysr of the molecuies will b dirscted
inwardly. and hydroohiiic regions of an outer layer of the molecule witl be dirsciad cubwardly, Hydrophobic
regions of the two tayars will be directed fowards one ansther within the molecular wall of the vesicle.

Uposomes are nothing maorg than mullifamaliar vesicles, a8 iy rovesled by the fact thal fgosames
disintegrate to vasicles upon ulrasorination.

Surfactants ¢an be vadously classifiad, and often by referencs 1o the nature of the hydropghilis regicn,
which can be anioniy, calivde, awiltationio or nomdionic, o the gresent invention, nonionio surfactants wre
peaferred. A parficuiarly praforred subcategory of ronlenic surfactants ars polvoxysthylated surfactants,
inclunling mt; meyethylated glveol monnethers, polvonyethylatad faity acids. polyoxyethyiated sorbitan falty
satars, and polyoxyethyvizted casior oils. Howevar, other aonionic sudactants ave also particulardy aporo-
priate, including sorbitan falty acid ssters, ao!mams;rs polvethviene gheol fatly achd saters and polyethox
visted glyceryd fatly anidd psters.

Whalsvar the precize chemical stnicture of the sudactant or suriactanis used, § s qenerally preferrsd
o uge one or move of thosg that bave bean already slearad for human ingestion. Therafore. surfactants with
2 tow toxicity are prafermsd. For exarmple, sudfaciants having an Ly exceading 16 gkg aod prefarably {8
g.hg, are genorally sutable. The absonse of oiher side effects is of course also approprate. Although
surfactants which have al*sat*\r been approved for human ingestion are natusally prefeded, the uss ¢ sther
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surfaciants is not vulad out not least hecavse they may in ima come 10 be approved for burman ingestion,
The avalabiity of nosionic swiastants s not porcoived o bs a cause of difficully. For axampie, ths
ioliowing surfactants arg known 10 ba availabls,

Pobaxyethyiens AlkylphenolePOER oolylphenal n = 1270

Triton X seres (Rohm & Haas) Inepst OA seres (GAF, USA) Antarox CA sedas {GAF, UK)
POE(m:  nowviphengi n = 1.5-100

Tritan N sgrias (Rbom & Haas) igapal GO saries (GAF, USA) Antarnx CO saries (GAF, UK}

Nong of he polvoxyathviens alkviphencls e as yel approved for human ingestion.

Polvoxyethyiated Glycol MonoethersPDOE(R) lawryl sther n = 423
Volpe L genss (Croday

Relj 30 sorias (Adlas 1G] Speniaities, UK)

POEM catyl ether 0 = 21030

Bey 50 serigs{Adas 1O

FOEN) stearyl sther 8 = 21020

Geii 70 and 700 series {(Atlas 00

POE} olpylethar n = 230

Volpo N series iCroda

By 80 seies (Allas IO1

POEn coto stearyl gther 0
Volpo GS sanies (Gmda)

330

it

Ngne of these have hesn approved for internal use, although Cstomanregal 1000 (B 58, Valpn T320}
has een axtensively usad in topical appiications.

Palyoxyathylaled Glyneryl Falty Acd Ealers

POER) givesryt monclawate n = 15,40 Glycerox L sarles (Croda}
These products have nof been cisarsd for intermal ingsstion,

Poivoryathylated Fatty AcdsPOER) monglawrate  n = 4100
Crovet L sariss {Cradad

POEm monooleate n = 4100

Crodet O sedeg (Cronal

PO moncstearaie o 4100

Crodet 8 seres {Croday

Myri serias {Allas 0

POE(R) monostearalie and POEAD monostearale appear 10 be approved for internal ingestion i the UK
and BEC. and the lalter is also soproved by the FDA in the U8 The other FOER} monostesrales sppear
valid contenders ior approval, with the POER) manooleatas and manniaurates also being likely candidates.

Sorbitan Fatly Acid EgtergSorbitan monglaurate
Crill 1 {Croda)

Span 20 (AtlasiCh

Soritan monnpaimitae

Cell 2 {Croday
Span 40 (Atlas i
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Sorhitan monostezrate
Gt 3 [Croda)

Soar 60 (Aties iCh
Sorbitan tistearate
Crift 35 (Crodal

Span 65 {Atlas iCh
Sorhilan monooiesis
Coft 4 (Croda)

Span 50 (AtlesiCh
Sorbitan sesquiclente
Critt 43 {Crordat
Sorhitan trinleate

Crill 45 (Croda)

Span 85 {Mias )
Sorpitan moncisostearats
Crilf 8 {Croday

The surfactants in this group have good approval rating in the UK, SEC

appraval,

Polyorvethylated Sorbites Falty Acid EstersPOE(20) sorbitan monolaurate

Criltet 1 {Troda}

Twsen 20 {(AtlasiC]

POES) sorbitan monoiawate
Ceillat 11 {Croda)

Twaan 21 [Allgs 15

POER20) sorbiten monepaimitate
Griftel 2 {Croda)

Tween 40 (Atlas ICH

POERD) sorttan monosisarale
Crillat 3 {Croday

Tweoan 80 {AtdasiCh

POEE) sarbitan monngiearate
Criltet 31 {Croda)

Twsesn §1 (AtasiCh

POE2D) sorbitan tristearatls
Crillet 35 {Trds}

Tween 68 (AtlasiCh

POEROY sorbitan mononisals
Crillat 4 {Crada)

Twesn 80 (AllasiGh

POER) sorhitan monooleats
Grillegt 41 {Croda}

Twaen 81 {Atas G

POEED) sorbitan rinleale
Crillat 48 {Croddal

Tween 85 {AllagdCh

FOE20) sortitan monoisostearas
Criftst § {Soodaj

0274 870

and US, but not somplats

These surfactants have a similar aoproval profile o the Sorditan Fatty Acid Esters. shove.
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Poiyexyethyleted Tastor QisPOE{n} castor off o= 100
Eiccas Series (Croda)

Crarmpphor €L {BASA

POEn hydrogenated castor oif a = 10-100

Crodurst sores (Crada)

Cremophar REAG (BASF)

Cremophor EL and Cremophor BH40 are well esiablished as owally ingestable surfactents, H B8
anvisaged that thare would be no problams in registering the Eiocas or Cordurat serdas provides B8P Castur
Qi was psed i mamndacturs of the suriactant.

PolgkamersPCEN-POPral
Syoperonic PE sedestiC) Petrochem & Plagties Div Pluranic series {Wyandatts Chem. Jarp, USA}

Some of these have besn used in orally ingestad pharmaceulicels. They are of ivw foxicity.

Polyethylens Giyeod Fatly Acid EstorsPEGA0D) distearate
Citheot 408 (Croga)

PEG{400) monoisurste

Cithrnt ¢ML (Crods)

PEGIr mononicale n o= 200,300,400

Citbrol MO seras (Crodal

PEGI400) divlaate

Cithrot 400 (Grodal

FEGIN} monostasrate o= 400,600 1000

Cithrot MS saries (Cenda)

There are n oxcology data readily available for these surfactants.

Ure fackor affsoting the choice of surfaciant or surdgctants 1o be used is the hydrophilic-lipophilic
balanca (HLE). which gives 3 numerical indivation of the ralative aflinity of the swfaCtant for aqusaus and
0N agueous systems, Surfantants having an HLEB of about 10 or above, particulardy about 12 or above, are
preferred, Howaver, 1here may be cases wharm 3 mbiurg of two or more surfactants provides an ingroved
degrea of solubdization over sither sulactant used slons,

n acdition o the HUEL the nature of the hycdrophobic chain may be taren inde account. For exampls,
ncreasing the degres of unsaluralion may improve ihe potantal for solubilization, & may increasing the
chain iengih ardor having branchss. Further a reduction in the molsctiar weight may give improvad
solubilization on 2 weight lor weight basis, even at the axpense of & slight resuchon in the HLE. | has heen
drscoverad that it is the provison of the solubilizing interior of the micelles which is impontant, and this may
be ralated o the formation of a solufion of the drug in the surdactant prior to the addition of the aguecus
ghase.

The physical nature of the surfactants will also be a factor fo be taken into consideration whan choosing
syriactants for a particutar formulation. The choice of sudactant will, amang cther things, dapend on the
type of ormudation. For axampls, 2 fornuiabon in the form of a sclution may be in the form of g Houid,
aithough 2 solid surfactant may be used In fermulating a solution. Soft gelatin capsuies may be formulatend
using & surfactant in the forrn of a lguid. a viscous lquid or melied wasy solid. Hard gelalin capsuies may
he formulated using a fiquid. a paste (melted) or a sobd {melted) surfactant. Thorg lollows below a list of
potantial nopiomic surfactants, logather with a description of thelr physical nature and an indicaton of thew
HLE and LE}‘J;.

4
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Yaricus nonestercidsl amtidnflanvoatory dibge it common use oday ferdd 0 have, 23 R comnon
proparty, the grogerty of being poorly soluble in watsr, The poor solubility does nothing to ameliorate the
problems of ther admiciziration v conveelinaal delivery syslems, and the present invertion provides 2
meang of overcoming al Isast some of the difficulties associated with poor water solubility. Apart from
anyidog olgs, pecticles of ingoluble drug may tend o e in inlds of the imesting] mucpsa. thersty giving
rise 1 oot rdancy.

There follows g brief discussion of sach of the MSAIDs which are, in accordanca with the present
wvention, paricularly appropriaie for Seing delivered in the form of micsiies.

Diclotfenac Is sold as the free acid wndsr e tade mark YOLTAROL by Geigy Pharmacentioals. # is
poorly soluble in wator but soluble in some organic sobvensts. Gastroimesting! disturbangss have been
raparfad in about 79 of all cases. in geners, 1 is fairly well absorbad, Big reore than 98% of the drug has
been found fo be bound 1o plasma proteins. The drug has been reoommendad for use in the raatment of
rheumatoid arthritls and other rheumatic disorders at 2 dose of from 75 o 150 mg ner day, depending ugon
the farm of adminisbration ang s frequency. Diclpienac hag besa supplisd as enteric coaled tablels, slow
releass fablets, suppostiories and in ampouies.

Flrudenamic acid 8 sold under the trade mark MERALEN by Merrali Tow Pharmacauticals, s solubiity
v ey Man & part in 10000 parts of water, alihough 1 s rassenably sohubis in various orgaric solvents, ts
most Feguent advarse effects sre gastoinipstingl disturbances. The drug is well absorbed and s oxdens
stvely bound o plasme oroleing. | is presoribed for rheumatic disorders at doses of from 400 1o 800 my
par day.

Fhabiprofen is sold under the rade mark FROBEN by the Boots Company pic. it s anjuble in 100 1o
1,000 parts of waler only, but s readily soluble in oSt organic solveals. Gastrotniesding! side sifacts have
boen meported in from 23 {p 37% of cases. it 5 readlly absorbed. approximataly 99% of the drug baing
pound b plasma pooteins. I s presoribed for rheurnatold arthatis and other theumatio disorders and doses
from 150 to 200 mg per day In & dividad dose. The masimum dosage i3 siated to be 300 myg per day.

Snofher Boots Company drug is fsuproten sold under the rade mark BRUFEN. Otter rads marks in
the UK for thuprelen are FENEID and APSIFEN and in the US are RUFEN, ADVIL, MOTRIN and MUPRIN. &
is poorly sotuble in water: less than 1 part of drug will dissnive in 10,000 parts of water, Howevar, it is fairly
soluble in simple organic solvants, The most reguaat adverse effscts reportsd are, again, gastrointestinal.
The drug is well absorbed and exiensively bound o plasme proteins in vivg. It is prascribed for theumatis
arthritis and Sther musculoskeletal disorders, as weil as soute gowt. The donsage of the diug is from 800 o
1200 my Saily in divided doses. with 2,400 yag per day baing the madmum.

Incomethacn s sold under the rade mark INDQCID by Thoroas Morson Pharmaceulicals. It is also soid
under the trade mark INBRILON in the UK and INOOCH in the US. One part of drug is only soluble in mors
tan 10000 parks of wabse, but is mon salhle i simple crganic solvents. The most frequently reporied
advaras offacts wre gashrointestingl problams, haadache and dizminess. The rug 1s readily absorbed, with
inora than 50% belng bound o plasma proteing. R is prescribed jor rheumatoid arihritis, ankylosing
spondylitis, oslecarthiitis and other theumatic disorders, as well as acule goul. The resommendad dosage
s upy 1o 180 o 200 myg daily In divided doses.

Ketvorafen is soid under the rade mark ORUDIS by May & Bakey Limitcd, who also markst controfled
reisase pellets of the drug wader the vade mark DRUVAIL. It is also sold in the UK gnder the irade mark
ALRHEUMAT, Ry solulsity is Jess than 1 part in 10.000 parts of waler, but i i3 fesly sohible in various
simpis orgaric solvents. The most frequent side sffents am gasthraintesting The druy s readlly absarhed
and is extensively bound {0 plesma proteins. iz prescribed for rheumatold arthritis and ostecsribyitis at
desas of from 50 o 100 mg wice daily.

Maproxen 15 sold under the ade mark MAPRQSYN by Syntex Pharmacestcoals Limited. Naprowen
sodium i3 sold as SYNFLEX, The sohibility of the free anid is fess than 1 pant in 10.000 pars waler, but the
drug Is maore saluble in simpls organic solvents. The most fraquent adverss effects reportad are gastroin-
testingl, The drug is readily absorbed with more than 89% teing bound o plasma proleins. Maproxen is
prezcribed for rheumatold arthritls and other heumatic or muscuioskeletal disorders, dysmenorhass ang
aeute gout iy recornendsd dosage i from 500 0 1000 my daily in divided doses, with from 250 t 378
mg bice datly Deing preferred,

Phenythulezane has been sold in the UK under the trade mark BUTAZOLIDIN by Seigy Phar
mecauticals: it is sl available in the Unitsd Siates. 1S solubility s tess than 1 paet in 10,000 pady of waler,
but # 5 more in common orgenin sobvents. s most adverse effecls sre nausea vomiling and spigastric
tistress. § iy readily atsorbed, with 88% of the dreg beiogy bound B plasme proteing. R ig generally only
prascrided for e Weatment of rheumatic disorders where other drugs have failed. The initial recommended
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dosage ranges fromn 400 1o 803 myg per day, but this should dacrease to a mainlenance desage of from 200
to 300 my oey day. in both cases. the dosages should be divdad through the day. The madmum daily
dosage g 800 mg .

Pirasican 1w markaled in e UK under (e rade mark FELOENE oy Pliger Limvitad. £ i3 kpown B be
pasriy soiuble wowaler Dt sdluble i some crganic soivents. Thave iz g high incidence of severs
gastrointestingl side affects. The drug is well absorbed with 98% being bound fo plasma profeins, it i3
prescabed for rheumated anhritis and ofher rhaumalic disorosrs, &5 well ag acuie goul ai dosages of from
100 30 mg per day. with 20 mg per day being preferred,

Sulindec s svid i the UK under the trade mark CLINORIL by Merck, Sharp & Dohme Limitad. §s
soiubility is less han 1 part in 10.000 parts water, aithough i is slightly soluble in simpis organic solvanis,
The most frequent side sffects claimad of are gasirointestingl, headache and dizziness. R is ncompisialy
absorbed fram the gastrointestingl fract I is prescribad for rhgumatic and othwr muscoloskelotal disorders
at doszgas of from 400 o 800 mqg per day.

Specific pagdiattic preparations inchds:

thugroton 200 mi ¥ 100 mg§ mi syro

fncomathacin 200 mil * 25 mg 5 mi suspension (UK, bl sor racummendsdd in U for ehildean wnder 14

years) and
Nagroxen 500 mi ¥ 28 mg'mi suspension.

Katoproien appsars o he 2 possible further candidaie for paeciatnge use.

Various surfantarts and NSAIDs suitable for uge in the present invention have riow besn desaribed.
Howsvgr, the st is not 1o be ken as exhaugtive. In addition, it should not bg assumed that only these wo
ingredienis hiave 10 be preseni as in some cases, ncluding capsules. anti-oxidants will be reguited o
ensure adequate stebility. When prepering solutiong, foy example, ior paedisbic or geratic use. additional
xmipients may be gresent such as proservatives, swartaners and Havourmg agerts.

in certain cases € Mmay be required o formulats an NSAID capsule which has sustained relesss
properties. In such cases i s approgriate to include in e orodation ingredients which siow down ths
refease of the sudectart NSAID comtination from the iotal capsule mix. Such ingradients will generatly bs
of a waxy naiura, bul this will not sxolude the opporfunity of using olher technigues such as pellelsy with
controlind rolaase coatings.

The relative propeortions of drug and surfactant used will, in the main, depend upeon {a) the drug, b the
surfactant and (o} the intended formulation, be it hard gelatin capsuiag. fauid solution or whataver, When
preparing a micelle-forming deugisurfaciant miv for use m capsuies. & may be found agproprdale o use the
drug and surfactants in @ weght ratio {(drug surfactant} of from 157 to 1:50, for sxample, from 18 to 1:20 o
1228, When preparing solutions for. for exampls. pasdiaine or geralie use. the doug surfaciant ratio may
rgs from L8 o U0, with from 110 fo 1:27.5 bong grefermd.

The foliowing examplas divsirate he invention.

EXAMPLE 1

Indomathacin Capsules - Size 2

Capsules of 25 mg active ingradient per capsule were praparesd using the iollowing proporiinns:

mg per capsule

Indomethacin 25
BOE{20) sorbitan monoolsate {CRILLET 4} 310

Total 335

The surfactant ig beated 0 50-80°C and the active ingradient is then added with stiving, the ialler
being sufficiantly vigorous 1o ensure That e aciive ingradient dissolves completoly in the suraciant.

Whan the mixture 8 homageneous and it becomes a clear solufion, i s slirrad for at 1sast a fwther 15
minutes balore filing info caosules, the tlemperaturs being maintained 2t 50-80°C.
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The fifing of capsules requires aguipment the same o similer 0 that used Tor #ing Licaps of
Capsugal. The capsule used in this example is the Licaps hard gelalin capsule, gizs 2. ‘“ne capsule g fitled
tn appyoximaialy 80% of 48 nominad capacity o snsure that thes 8 ao spittags. and the oap i sealsd onin
the bady by the Licaps sealing grocess. This ensures no leakage of hguid contents, or of solid contents
wiieh may melt f rised © 8 moderately high {emperature during transpar], as wall a8 groviding sscurity
againgt tampering. .

The procadure of Example 1 was repeated except that 310 mgoapsule of the surfastant indicaiad
helow was used.
i sl cases thedrugrsurfaciant weight ratio was 11124

Example No Surfactant

fud

POE{20) sorbitan moncisostearabe
{CRILLET &)
POE(40) monostearate {(CRODET 524)
POR{24}) monostearate {CRODET $401
POE{40)}) monooleate {CRODET 040}
POE{20) cetostearyl sther (VOLPO C820)
POE{1S}) cetostearyl ether [(VOLPQ C5135)
POE(20) oleyl ether (VOLPO NI0)
POE({15) oleyl ether (VOLROQ W15)

o FOR{40) hydrogenated castor coil
{CREMOPHOR RHA4Q}

11 PCE{33) castor oil {BTOCAS 3%)

LY £ TR S )

= W L8 -1

EXAMPLE 12

Indomethacin Capsules - Slze ¢

Following the orucedurs of Exampls 1, but using Size 1 capsules, capsules of 25 mg active Ingredient
per capsule were pragared wsing the following proportions:

Indomethacin ' ; e
POE{20) sorbikan moncoleate {CRILLET 4} 425
Tatal 454

14
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EXAMPLES 13 TO 23

The mooadure of Example 12 was moeated except that 425 mgrapsule of the suriactant ingicated
Laltw was usad. i alf cases the drugsuriaciant waight ralin was Y17,

Example No Surfactant
9 13 POE{29)) sorbitan monoisostearats
{CRILLET 6) '
14 POE{40) monostearate (CRODET 8490}
% 15 POE(24) monostearate {(CRODET 524)
16 POE(40) monooleate {CRODET 040}
17 POE{20) cetostearyl ather (VOLPD £820)
" 18 POB{15) catostesryl ether {VOLPO (515}
19 POE{20} oleyl ether {VOLPD N20}
20 POE{15) oleyl ether (VOLPQ N15}
21 POE{45) hydrogenated castor oil
* (CRODURET 40 or CREMOPHOR RH40)
22 POE({35) castor oil {ETOCAS 335)
23 POE{15}) glyceryl monolaurate {GLYCEROX
ki L1858}
SXAMPLE 24
“’ Diciofanae Ackd Oapsifies - Siza 1
Capmudes of 35 my active ingradient for capsuls e prapared, foliowing generally the procadure of
Exampie 1 bul using Size 1 capsules. using the following proportions:
mg per capsule
45
Dialofanac acid 25
POE{15) cetostearyl ebher (VOLPO C515) 425
E
Total 450
5
15
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EXAMPLES 25 79 27

The procedurs of Exarnplie 24 was repaated sxcept that 425 mygcapsule of he surfaciant shown below
was usat

5
Exanpla o Surfactant
]
25 POE(20) oleyl ether {VOLFD NZI0)
26 POE{15} alevl ather (VOLPQ NI5)
27 POE(24} monostzarate {CRODET 824}
5
EXAMPLE 28
Diciofenac Acid Capsulss - Size 0
20
Capsuins of 28 mg active ngredient per capsuls are prapared. inllowing ganerally the procedus of
Example 34 but using Size 0 capsules, using the inllowing proparticns:
a5
8
35
mg per capsulse
" Diclefenac acid 25
S
PQE{24) monostcarate {CRODET 524) &85
Total T80
56
15
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Tha nracedure of Example 2B was reposied encept that 585 mgcapsule of the surfaciant shown helow
wWas ugad.

i1}

23
<3

Piroxicam capsules - Size |

Exanple No

28
36

31

35

EXAMPLE 38

Surfactant

POE{40) monostearate (CRODET S40)
POE{20) sorbitan monoolesata
{CRILLET 4}

POE{20) sorbhitan moncisostearate
{CRILLET &}

POE(40) hvdrogenated castor oil
{CRODURET 40 or CREMOPHOR RH4(G}
POE{325) castor oil {ETQCAS 35 or
CREMOPHOR EL)

POE{15) glyceryl monolaurats
{GLYCRROX L15)

POE{20} cetostearyl sther {(VOLPO 520}

Following the general procedure of Example 1. except that Sz 1 capsules wars used, the nllawing

Page 217 of 361

caEpses were made ug,

oy per capsule
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EXAMPLES 37 TQ %4

5
Exzsmple No Suxfactant
w0 ‘ .
37 POE{20)}) sorbitan moncisostearate
{CRILLET 6)
38 POE{20)} cetostearyl asther {(VOLPO CS20)
3 39 POE{15) cetostearyl ether (VOLPD C315)
40 POE{20) oleyl ether (VOLPO N20)
&1 POB{15} elevl ether {VOLPQ Ni5}
» 42 POE(40) hydrogenated castor oil
{ CREMOPHOR RH40)
43 POR{35) castor oil {ETOCAR 3%}
44 -BOE(15) glyceryl monolaurate {GLYCEROX
% L15}
EXAMPLE 45
30
Ketoprofen Capsuiss - Size 1
Capsules of 50 myg sctive ingradient per capsule ave preparsd n Size 1 gelatie capsules Willowing the
general method of Example | and using the following proportions:
@
} my per capsules
46 Ratoprofen , 50
POE{20) sorbitan monvoleate {CRILLET 4) 400
N Total | 45Q
o
55
18
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EXAMPLES 45 TC 51

The procedurs of Exampis 45 was rapaated, axtept that 400 mg capsuiz of the surfaciant shown Delow
was used.

Bxample No Surfactant
L 48 POB{20) gorbitan monoisostearate
(CRILLET 6)
47 PORE{40) monostearate {(CRODET $4¢)
" 48 POE{24) monostearate {CRODET 824)
49 POE{45) hydrogenated castor oil
{ CRODURET 40)
50 POB{35) castor oil {ETOCA8 35 or
& CREMOPHOR EL)
51 POE(24) monolaurate (CRODET L2324}

Ex
gy

EXAMPLE 52

Ketoprofen Capsules -~ Size 2

The procedure of Example 45 was repeated. except thal Size 2 capsuiss ware usad and the ingradients

30
were a8 follows:

« mg per gapsule
Ketoprofen 50
BOE{20} catostearyl ather {(VOLPO €820} 285

Total 335

50

18
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EZ*CA\AFLEu 53TO 58

The procadire of Example 36 wayg repeated, excegt that 285 mgcapsule of the surfaciant shown below
was ugel:

5
Example No Surfactant |
1% 53 FOE(13) cotostearvl ether {(VOLRO CS15)
54 RIE{20) oleyl ether {VOLPO N20)
58 POR{15) olayl ether (VOLFO NIS5)
. 56 POR{40)} olyceryl monclaarate (GLYCEROX L40)
15
57 FOE(40) hydrogenated castor oil {CRODURET 40)
58 POB(3S) vastor oil (EIOCAS 35)
an i should ba noted thal  Size 2 capaules formulate satisfastorfly then it follows that Size 1 will e,
EXAMPLE 88

28 Naproxen Capsules ~ Size i

Capsuies of 25 myg acive ingredient per cepsule ars pragared in Size 1 gelatin capsules following the
genoral method of Exampls 1 and using the ollowing propaerfions:

a0
Mg per capsule
16 Naproxen 25
POE{15) cetostearyl ether {(VOLRD C815) 425
Total 450
46
EXAMPLES 80 TD 82
5 The srocedure of Example 59 was repoated, axoept that 425 mg capsuie of the surfactant chown below
was usad.
§0  POE2Y) cotosteary! sther (VOLPO O320)
81 POEIS) oley! sthor (VOLPONIE) .
B2 POERC aleyl ether (WOLPQO N2D) )
il X
EXAMPLE @L}_
S

20
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Flulenare Anid Tapsudes - Sise

Capsules of 30 mg active ingradiant per capsules are prepared in Size O gelatin capsules following the
geaaral method of Bxarapie | and using the foliowing propariions:

5
mg per capsule
Plufenamic Acid 54
POE{24) monolaurate (CRODET L24) 560
3 Total §10
EXAMPLES 84 TO T3
28 . , - 3 - N "
The procedura of Dxample 63 was repeated, excapt that 560 mg capsule of e surfactant shown below
WES 45ad.
84 PGE(4) monostearate (CRODET 524
. 85 POE(9) monostearats {CRODET §40)
OEB POEED sorbitan monooleate (CRILLET 4
a7 POERES) sorbilan moncsosiearstefCRILLET &)
a8 POE(4) hydroganated castor ot {CREMOPHOR RH4D)
89 POECS) glyoaryl monciawate (BLYDERCK 115)
” 70 POE(15) oetostearyt sthar (VOLPO C31%)
Y71 POEED) cotosteary! ether (VOLPO 0S20)
72 POE(1E) oleyiathar (VOLPO N1B)
73 POERG dleviathar (VOLPO N20Y
¥ EXAMPLE 74
Flutanamic Acid Capautes - Size {
o Capsules of 50 myg active ingredient per cagsuls are oreparad in Size 1 golatin capsuies fnliawing the
T genedal mathod of Example 1 and ysing the fafiowing groportdans:
48
ng per capsule
Flufenamic Acid 50
5@ POE(40} hydrcoenated castor oll (CREMOPHOR RHAG) 400
Total 450
58
21
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EXAMPLES 78 TO 77

The procadurs of Example 74 was rapeated, axcepl that 400 mg capsule of the sudfaciant showr below
WA sc:d

5 POEOS cstostearyl ather (VOLPO CEIS)
8 FOE20) cetostearyd ether (VOLPO C320)
7 POES) aleyl sther (VOLBRC N15)

ot e

3

EXAMPLE 78
thupgroten Capsulss - Size 0

Capsudes of 50 mg active ingrediant per capsule ars prepavad in Size § gelalin capsules following the
general mathod of Example 1 and using the following propartions:

ng par capsule

Ibhuprofen 58
POE{24} monclaurate {CRODET L24) 580
Total 610

EXAMPLES T9 TO &7

The procedure of Example 78 was repaated, axcapt that 5360 mg capsule of the sudaciant shown below
was usad

78 BOEIZ4) manostearate [CRODET 824

80 POEED sorhiten mononeals {CRILLEY 4)

81 POE{20} sarbitan monocisostsarate (CRILLET 8)

g2 POEM) hydrogenated castor sli{CREMOPHDR RH4A0}

83 POR{(IS) ghyceryd monolawrats IGLYCEROK L15)
B4 POENS) cotusioaryt ether (VOLPO U815

B PORED cetusteary! ather (VOLPO G820}

88 POE{15} nleyl ether (WVOLPQ N15}

87 POE(15) oleyl eiher (VOLPO N2

EXAMPLE 088

o3
P2
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funrofen Capsiies - $iz¢

Capsuiss of 50 myg active ingrediant par capsule are pregared in Size 1 gelatin capsules following the
ganeral method of Example | and using the following proportions:

ng per capsule

IThuprofen 50
POE{24) monolaurats 400
Total 450

EXAMPLES 88 TO 94

The procadure of Example 85 was rapexted, axcept that 400 mgicapsuie of the surfactant shown Delow
wAas wsed:

44 POES sorbitan moncisosiearate (CRILLET 6)

80 POE(4D) hydrogenated castor o (CREMOPHOR RH4G)
& FOES) cetosteary! ether (VOLPO CB15)

g2 FOERG: catngteary ether (VOLPG C820

83  POEIS) olayi ather (VOLPONIS)

g4 POEED oleyl ether (VOLPO N2y

EXAMPLE 25

indomethacin Solition

A soution of ndomathacin for paediatic or genalie use may be made scoarding 1o he following
meeportions of princioat ingradients. the golency being 25 mg par § mil. and ihe dispenssd quantity 200 mb:

Ouantity per 200 ml

Indomethacin 1.00 g
Burfactant {(PCE{20) sorbitan moncoleate) 20.0 g
Preservative {(potagsium gorbate} 0.40 g
Sweetenser {sodium saccharin) qs
Citric acid gs
Flavouring gs
Water, purified to 200 ml

Approximataly half the raguired water is placad 1 a suilable container, together wilh the potassium
sarhate {or other suiiabla presarvative), and the sodium sacchans for other potent swestened). Ths sohaion
i sread and neated cortinuously o 50-85°C. This forma e aquecus phass.

The surfsctant (in this exampla POE (20} sorbitan monoviogia sy SRILLET 4 or TWEEN 80) is healed
10 GO-B57C with continuous stiming in & separate suilRble nortainer. The indomsthacin is then added and

23
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stiering is continuad sl 15 mingtes aiter all the active ingredient has dissohved. the lemperature being
reaintsingd at 50-85°C. This comgnsea the non-aquacus phase.

The aqueous phase is then added o the non-aquecus phase with continsous stiring. The addifion
should be {airly ragid. A clear, glightly yvellow solutian g formed whinh g then stirred urdll conl. no further
heating being aoplied affer ihe start of the addition of the agqueus phase © the rop-agqueous phass. The
selution is then adjusted to give the coect potency by addition of purified water,

pH adjustment & by addiien of cilvic acid ualll & pH of 30-348 i3 reached, the solution heing
continuously stired and the ciric acd being aliowed to complestely dissclve beforg 3 pH measwament is
mads. Flavowing s added scoording 1 raquirements. The solution 6 then ready for Loltling.

EXAMPLES 98 AND 97

Indomethacin solutions are prepared as in Examiple 85, exnept that 20g of the following surfrctants

weare ugsed:

96 PUERO sorbitan moncigostearats {CRILLET &)
97 POEB35) castor ol {TREMOPHOR 81

EXAMPLE 98

Dicherac Sohution

A-soluticn of dicloferac for pasdialic or geriatric use may be mads, following the general procsdurs of
Example 95, according fo the followiag progortions of princigal ingredients, e polency teing 25 mg per 5
mi, and the dispensed quantity 200 mi:

Quantity per 200ml

Diclofenas Acid 1.00 ¢
POR{40) hydrogenated castor oil (CREMOPHOR RHAO) 27.5
Preservative (potassium sorbate) 8.40 g
Sweetsner {sodium saccharing gs
Citrie Acid as
Flavouring a5

Water, purifisd : to 200 ml

EXAMPLE 99

A giclolense solufivn is prepared 2s in Sxample 98, sxeept that 27.8 g POERS) castor ol
{CREMOPHOR EL) is usad. -
EXAMPLE 100
Ketoprofan Solution

A golulion of keloprolen for pasdiatric or garialng use may be mads fallowing the general pronadng of
Examgle 85, acodrding o the following proporfions of pracipsd ingredienta. the polenoy Detng 28 mg per &
b, and the dispeosed guardity 200 ral

A
*

&
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Quantibty per 200 ml

Ketoprofen 1.80¢ g
Surfactant POE {20) sorbitan

monceisostearabte {CRILIET &) 10.8 ¢
Preservative (potasszsium sorbate) 0.40 g
Sweetensr {sodium saccharin} g8
Citric acid " gs
Flavouring qs
Water, purified to 200 ml

EXAMPLE 101-103

A ketnprofen solution is prapered as in Example 100, except that 10g of the following surfactanis were
used:

i FOE{40) monostearaie (CRODET S40

ey POBE0 sorbitars monoolsate (CRILLET 4 or TWEEN 80}
W3 POEEN) hydrogenated casior oil {CREMOPHGR RH40)
EXAMPLE 104

Flurbiprofen Cagsules - Size 1

Cagsules of S0rmy aclive ingrsdient ger capsuls were prepared in Size | gelslin capsuley llowing
gunerally the procedure of Bxample~t and veig the inllowing propariions:

mg per capsule

Flurbiprofen 50
POE{40) hydrogenated castor oil
{CRQDURET 403} 400
Total: 4590
25
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EXAMPLES 105 TO 10

L

The grocedwa of Example 104 was repeated. sxcapt that 400mg capsuie of the surfaciant shown Delow

Gy

Example No. Surfactant
" 105 POE({35) castor oil {ETOCAS 35)

106 " POE{20)} cetostearyl ether {VOLFDO C820)

107 POR(15) catostearyl sther {VOLPQ CH135)
5 108 POR{20} olevl ether {VOLPC N20)

109 POE{15} oleyl ether {VOLPO H15)
s EXAMPLE 110

Flurbiprofen Sagsules - Size )
Following the procedure of Example 104, but using Size U capsules, capsyles of 5dmg aative ingredient
o PRy capsude ware preparsd using the following propertions:
g
38
Mg per gapsule

*Q Flurbiprofen 50

POE{20) sorbitan monocleabes {CRILLET 4) 560
a5 . Total: 810
50

26
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EXAMPLE 111 70 121

The peocadurs of Example 110 was ropeatet. axcent ihat 560mg capsule of the swiactant shown heiow

was usad

Example No.

T
112
113
114
115
116
117
118
119

120
121

EXAMPLE 122

@ 274 870

Surfactant

POE(40) hydrogenated castor oil
{ CREMOPHOR ERH40 or CRODURET 40)

POE{35) castor oil {ETOCAS 35 or
CREMOPHOR EL}

POBE{24) monolaurate {CRODBT L24)

POE{24) monostearate {CRODET $24)

POE{20} sorbitan moncisostearate
{CRILLET §) .

POE({60) hydrogenabted castor oil
{ CREMOPHOR RHE0)

POE{15) glyeceryl monolaurate
{GLYCEROX L15)})

POE{15) cetostearyl ether (VOLPO C815)
POE(20) cetostearyl ether {VOLPO C320)

POE{15} oleyl ether (VOLPO K15)
POE{20} oleyl ether {VOLRO N20)

Skow Beleage Indomethacin Capsuies

Capsules of 78myg active ingredient par

mg per capsule

capsuie ware grepared using the foflowing propwtions:

Indomathacin 75
GELUCIRE 46/07 214
POE{24) wonostearate [CRODEY 824} 321

Total: &§10

GELUCIRE 4647 (hy Gattafossal is a mivture of ghyesrol and PEQ faity acid estars, with malting point
of 43-48°0. HULE of 7, end ored foxicity of LDG > 20gkg.

Thg GELUCIRE 48.07 and the POE[Z4} muaostearate warg heated. melted znd mixed jogathar to 58
80°C and ihe indomsthacin was then added with sliving, the latier geing sufliciently vigorous 0 ensers that
the active wgrediert was dissobved completely in the mix, The mixture was then fifled into hacd gsiatin
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capsules, Size &

EXAVPLE 123

5
The proceudrs of Example 182 was repeated excep! thal the following ingrediants were used in the
formusiation:
Mg par capsule
%
Indomethacin 75
GELUCIRE 350/02 214
£ . TCY o
POE({24} monostearate [CRODBET 3524} 321
Total: 610
23
GELUCIRE 50.02 {by Gattelosse) i3 g mixlure of givesral and PEG fally acld astors. wilh msiling point
of 48-52°C. HLE of 2, and oral toxicity of LDS0 > 185kg.
s ENAMPLE 129
The procadure of Dxample 123 was repasted sxcapt that the Iollowing ingredients wars used in this
formutation:
an mg_per capsule
Indomethacin 75
” GELUCIRE 53/190 161
POE{Z24) monpstearate [CRODET 5241 374
Tobal: 510
<G
GELUCIRE 8310 (hy Gattefusse is & mixture of ghvewrs! and falty scid esiers, with melting point ¢f 5t
SH7C, HLE of 10, and oral toxicily of LOO > 20g.kg.
<3
A4

4
k<

.
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EXAMPLE 125

The peovedure of Exampie 122 wis repaated except thal the following ingradients were used o the
formuiaien

43

mg per capsule

Indowethacin 73
GELUCIRE 53/10 214
POE{24) wmonostearate [CRODET 524) 321
5 _—
Total: 610
s EXAMBLE 128
The procedure of Example 122 was repeaied axcept that the foliowing ingrediests wers used in the
formuuiation
i
mg per capsule
Indomethacin 75
ki ) ) .
GELUCIRE 33/10 287
POE({24) nonostearate {[CRODET 524] 268
¥ Total: 610
EXAMPLE 127 )
a Thiy grocedure of Example 122 wap rapeatnd oxcapt that the folipwing ingrediante ware usad ia the
farmusation:
e mg per capsule
Indomekhacin 75
s GELUCIRE 53/10 a2
POE{24) monostearate [CRODET 824} 214
Total: 510
5%
28
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EXAMPLE 128

Cagsules from Examples 122 1o 187 were agsessed for thelr diasolution rate using USP Apparatus No,
2 USSP with 3 paddle speed of 100 romy, the dissciution medium being 0.2M nhosphate buffer pH 7.2
maitaned at 37°8.
Aliguots were taken af hourly wnfervais and e amount of indomsihacn dissoived was determined by
Vospecophoiometrs absorption 3t 318am. The resulls which are the avsrage of these capsules & ag
follows:

Percentage of Indomethacin dissolved

Timalh) BEample Example BExample Buanple Exanple Example

122 123 124 145 126 127

1 36.0 284 3.z 26.4 25.9 19.0

2 5%.3 42.6 44,2 37.7 37.4 27.5

3 78.0 54.1 55.2 46.8 44.9 33.7

4 _B4.5 64.0 66,0 55.1 51.3 39.0

3 0.2 71.9 75.7 63.1 57.5 44.1

& 94.0 76.6 85.1 701 63.4 48.7

7 97.0 84.0 91.4 76.4 69.6 52.9

& 98.7 88.6 85.7 81.9 74.7 57.2

g 92.7 80.6 97.7 86.0 79.2 61.8

10 109.0 92.3 98.9 89.8 83.2 56,2
11 100.0 92.8 95.8 92.4 86.3 5.2
12 100.0 92.8 98.4 93.8 88.3 73.6

Dlaims

1. Micellss containing a non-steroidal anti-ofarmmatory drug.

2. wicelleys ss Claimed in ciaim 1, wherein he non-sleroidal anii-nHammatory drug is diglofense,
flufenamic acid, furbibuprofen. huprofen, indomethacin, ketoprofen, napréoren, phenyibutacone, pirowinam
and or sulindsc. ) ’

3. A gharmaceutical composition compising & non-stercidal anti-inflammatary drug and a surfaciant, the
compgsition being capabla of forming micellss conlaining the non-stemidal anti-inflamematory drug whan
admisterad orally.

4. & composition ag claimed in claim 3, wherein the non-steroidal ant-nflammatory drug 3 diclefanae.
flufenarsic acid, Burbigrolen, ibuprofen, indomathacin, ketoprofen, nagroxen, phanyibutasone, piroxicsm
and.or sulindac,

5. A composftion as claimed In claim 3 or 4, wherein the surfactant is 2 nonionic surfactant.

6. & compasition as olabmed o clam 5B, whersin the nonione sudactant is a polyoxyethviaten surfactant.

7. A composition as claimed in any ong of clams 3 to 8. wharein the surfaclant i3 3 polyoxyethyiated
glycol monoather, & polvoxyethyiated fatly scid, a polvoryethyiated sorbian fatly ester or o polyoxs
yathviated castar oil.
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& A composttion as clamed i any one of claims 3 o 7. wherain the surfacient has an HLE of 10 o
atova.

5. A camposifon ag clamed v any one of ciaims 3 to 8, whaersin e drugisurfactant weight ralic is in &
range of frrm DRT i 150

10, A process for the praparation of 2a anti-nilammatory compogdion capable of forming non-gieroidal
anti-nflammatery drug-containing muwaiies on oral adminstration to 2 human or non-human animal. e
GrOCHSS COMPOSING admixng & on-steroidal antinflammatory drug with a surfactant.

11 The use of a conesieroidal antdnflammatory drug ang & surdactant in the preparation of a
composition i admnislening the diug i miceitar form.

Claims for the following Contracting States: ES and GR

1. A peovsss for the proparation of an anfidnfiammatery composition capatie of foming non-siavoinal
anb-inflammatory drug-containing micelies on oral administration to & human or nondhiuman animal the
orocRss comprising admixiag & non-sterowial anti-nflemmatory drug with 3 surfaeiant.

Z. A process as clwmad in claim 1, whergin the nonesleridal anti-nflammatory drug s diclalanac,
fudenamic acd, Bubiprofen, bupeofen. indomethacin, ketoprofen, naproxen. phemvibuiazons. piroxioem
and or sulindac,

3. A process as claimad in olaim 1 or 2. wherain the swriaciant is @ nonionic surfaciant.

4. A pracess @5 olamed i olatrn 3, wharein the norionic surfactant is a polvoxysthylatad surfactant.

G. A prooess as olaimsd in any ona of claims 1 tu 4. wheren the surfaciant is 3 polyoxyethylated glycol
monoether, & golvoxyatiylated fatly scid, a polyoxyethylated soriitan {alty ester o a polyoxystyiated
cagior oil.

& A process as olelmed in any one of claims 1 to 8. wherein the suriactant has an HLE of 10 or above.

7oA provsss as clamed B &ty one of claims 1 e B, whersin the drugisurdaciant waght ratio is in g
sangs of from 8.7 16 1:50.

8 Tha use of & nooestercdat anfisaflarmatory drug and @ suriselant in e preparstion of &
composition for asministering the drug @ miseliar form.

31
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SUBMICRON EMULSIONS AS
OCULAR DRUG DELIVERY VEHICLES

FIELD OF THE INVENTION
The present invention relates to the field of
drug delivery and, particularly, to the administration

of various pharmaceutical agents to a patient through

the eye by application of the innovative compositions

4o ©Ff these agents in a non—-irritating submicron
emulsion.

BACKGROUNDR OF THE PREBENT INVENTION
The primary problem associated with topical

applications of drugs to the eye is that the human eye
ig a very gensitive organ and any subgtance which is
not compatible with it causes irritation and pain.

is

This evokes blinking and reflex-tearing, which is a

physiplogical reaction intended for removal of the
20 irritating substance frowm the ocular surface.
Irritation is a major cause of poor patient compliance
with many ophthalmic drugs. This phenomenon is
aggravated by the need to include relatively high
concentrations of a drug in such ophthalmic
compositions in order to obtain a therapeutic effect,
since bicavailability of topically applied ophthalmic
drugs is generally very poor. Thus, there is no doubt
that a reduction in the irritating effect of a drug
will enable increased ccular drug biocavailability,
increased patient compliance with the drug, and
enhanced therapeutic efficacy of the drug.
’ Cufrently, agueous solutions are by far the most

25

30

common vehicles for ophthalmic drugs. Such vehicles
have a- seriocus drawback, however, in that the ocular
bivcavailability of drugs administered thereby is
generally very poor due to rapid drainage and tear
turnover. See Fitzgerald et al. (1987) J. Pharm.

35
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Pharmacol. 39:487-490. A typical dose of ophthalmic
golution is in the range of about S50-100 pl, which far
exceeds the normal lachrymal volume of about
7-10 ul. Thus, the portion of the dose that is not

5 eliminated by spillage from the pulberal fissure is
gquieckly drained. PFurthermore, lachrymation and
physiological tear turnover, which in humans is about
16% per minute under normal conditions, increases
after the intreduction of the solution, resulting in

10 rapid dilution of the remaining amount of drug that
has not been spilled or drained. As a conseguence,
the contact time with the abksorbking surfaces of the
eye {i.e., the cornea and sclera) of drugs which are
applied to the eye via liguid agueocus compositions is

15 less than about two minutes.

Another drawback of agueous vehicles is that many
drugs which may potentially be used in eye therapy are
" hydrophobic and thelr delivery into the eye by such
aguecus vehicles is not possible. While such

20 hydrophobic drugs may potentially be administered to
the eye in conjunction with various organic solvents,
the use of such solvents usually causes irritation and
inflammatory reactions. See Harmia et al. (1987)
Pharm. Acta Helv. 62:322-332.

25 - Attempts have been made to develop various
delivery vehicles in which the drug residence time in
the eye is increased. The most direct approach for
achieving this goal is by an increase in the viscosity
of the vehicle. Thus, variocus viscous vehicles, such

30 as hydrdqels or vintments, have been attempted, some
of which also enable delivery of hydrophobic drugs
into the eye. Additionally, many attempts to use

various non-conventional carriers, such as liposomes,
micellar seolutions and nanoparticles, as vehicles of

35 ophthalmic drugs have also been made. While the use
of such delivery systems may prévide limited success
in prolonging the residence time of drugs in the eye
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and hence some enhancement of the ocular bio-
availability, such carriers also produce wvarious
deleterious side effects. See Harmia et al., supra.,
Saettone et al. (19288) J. Pharm. 43:67-70 and Meisner
8 et al, (1989} Int. J. Pharm. 55:105-113.
Emulsions have also been suggested as vehicles
for delivery of drugs to the eye in references such as
EP 391,36%, Bliis et al. (1987} J. COcular Pharmcol.
{U.8.} 3:121~128, and Shell {(1984) Surv. Ophthalmol.
10 28:177~178. Neverthelegs, the practical inakility to
realize the potential of emulsion systems for ocular
drug delivery stems predominantly from two problems.
First, ocular drug formulations must be comfortable to
the patient as well as safe, due to the sensitivity of
15 the delicate eye tissues involved. Second, emulzions
are generally metastable dispersions of immiscible
filuids and these instability problems must be
overcome. |
An emulsion is a dispersion of 0il in water
20 ("ofw"), and can be defined as either a macroenulsion
or a microemulsion. A macroemulsion is a cloudy
turblid composition having an oll-droplet size of 0.5
to 100 gm and is generally thermodynamically unstable.
In comparison, a microemulsion is a translucent to
25 transparent composition having a droplet size of
0,005 to 0.5 um, is thermodynamically stable and is
generally self emulsifying. See, e.qg., Friberg et al.
(1987} Microemulsions Structure and Dynamics, CRC
Press Inc., Boca Raton, FL, pp. 13%4. Also, the
30 proportion of surfactants to oil required to generate
micreoemulsions is generally much higher than in
macroemilsions.
~ Emulsions developed specifically for ophthalmic
use have attempted to éolve the problem of inherent
35 ingstability through the use of microemulsions or the
addition of stabilizing ﬁalymafs to olassical

emulsions. In several instances, specific drugs have

(%]
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io

15

been formulated successfully in microemulsions.
Examples of this appreach include ophthalmic
microenulsions of tepoxalin, as disclosed in
EP 480,690, or flurbiprofen, as disclosed in
EP 253,472,

An alternative approach to solve the problem of
emulsion instabllity utilizes lightly crosslinked
polymaers, as exemplified by the autoclavable smulsions
for cophthalwmic use which are disclosed in EP 028,110,

In addition, the use of emulsions in ophthalmic
preparations has been limited to a large extant by the
inclusion of surfactants in the emulsions which
surfactants are highly irritating to the eye. For
example, the use of the emulsion preparations of
EPV391,36§ are limited considerably by the irritating
effect of the ilonic surfactants which are used in

those emulsions. Thus, to date no commercially

~successful ophthalmic compositions in the form of

2¢

25

38

a5
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cil-in-water emulsions are available.

The present invention solves the problem of
emulsion instability without resorting to either of
the prior art suggestions by instead converting
classical enulsions to submicron emulsions with the
input of energy by shear forces and homcogenization to
provide submicron emulsions possessing substantially
reduced eye irritation properties. Alsec, the
irritation of the eye is further reduced through the
use of non~irritating non~ionic surfactants in such
emulsions. Thus, when drugs'are included with these
submicron emulsions, the present invention provides
ophthalnic compositions which are improved over those
which are currently available in the art. In
accordance with the present invention, effective means
for reducing irritation of the eye, particulariy such
irritation which is drug-induced, is provided for the
first time and thereby a long felt need has been
fulfilled.
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SUMMARY OF THE INVENTION
The present invention provides an ocular drug

delivery vehicle of an oil~in-water submicron emulision
comprising about 0.5 to 50% of a first componant of an

5 o©il, about 0.1 to 10% of a second component of an
emulsifier, about 0.05 to 5% of a non~iconic surfactant
and an agueous component, with the mean droplet size
being in the submicron rahge, i.e., below abwut 0.5 unm
and preferably between about 0.1 and 0.3 um.

io The first component may be a medium chain
triglyceride oll, a vegetable oil, a mineral oll or
mixtures thereof, and is usually present in an amount
of about 1 to 20%. For viscous compositions or
creans, the 0il may be present in an amount of about

15 3¢ to B4%. ’

The emulsifier is preferably a phospholipid
compound or a mixture of phospholipids, such as
lzcithin, phosphatidylicholine, phesphatidyl*'
ethanclaming or mixtures therecf, and is preferably

26 present in an amount of about 0.2 to 1%.

The surfactant is preferably a non-ionic alkylens
oxwide condensate of an organic compound which contains
one or more hydroxyl groups, such as an ethoxylated
aleohol or ester compound, and is preferably present

2% in an amount of about 0.2 to 1%.
' This vehicle may be used to prepars topical
cphthalmic compositions which include an effective
amount of an ophthalmic dfug. In these compositions,
the drug can be an anti-glaucoma drug, such as a beta

30 adrenergic blocker or other autonomic system drugs, a
lecal anesthetic, a steroid, a non-sterscidal anti-~
inflammatory drug, an antiblotic drug, an antifungal
&rug, an antiviral drug or combinations thereef.
Moreover, the drug may be hydrophilic or amphiphilic,

3% guch as pilocarpine or timolol, or hydrophobic, such
as indomethacin, betaxolel or adaprolel. The drug is
typically present in an amount of about 0.08% to 5% by
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weight depending upoen the specific drug to be used.
If desired, these compositions may alsoc include a
preservative, an antioxidant or an osmotic agent such
as an osmotic pressure regulator.

The present invention alse provides a method for
reducing eye irritation which comprises topically
administering to the eye the oil-in-water submicron
emulsion described above., A particular aspect of this
enbodiment of the present invention is the combined
topical administration to the eve of the submicron
emulsion defined above and an effective amount of a
drug, in order to raduce irritation which may
otherwigse be induced by the drug. This enables
increased amocunts of the drug to be administered

without irritation.

BRIEF DEBCRIPTION OF THE DRAWIRNGE

In the following detalled description of the
invention, reference will be made to the annexed
drawings, in which:

Fig. 1 shows the bazesline intraocular prassure
{("IOP") in eyes of rabbits and the I0OF following
administration of a pilocarpine containing emulsion
which includes the non-ionic surfactant TYLOXAPOL;

Fig. 2 shows the IOP results from the
contralateral eves of the rabbits which received the

pileocarpine emulsion as per Fig. 1;

Fiq. 3 shows miosis in an sye of human subjects
following treatment with a 2% pilocarpine emulsion
conposition compared to the same emulsion without
plicrarpine; '

Fig. 4 shows miosis in the contralateral eve of

“human suhjects following treatment with a 2%

pilocarpine emulsion composition compared to the same
enulsion without pilocarpine, as per Fig. 3;

Fig. 5 shows the IOP in human subjects following
administration of a 2% pilocarpine containing emulsion
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versus baseline in both treated and contralatsral eaves
with a comparison to the adwministration of the same
emulsion without pillocarpine; and

Fig. 6 shows the change in I0OP versus baseline

5 level in human subjects Ffollowing administration of a
2% pilocarpine containing emulsion versus for both
treated and contralateral eves with a comparison to
the administration of the same emulsion without
pilocarpine.
1o

DETATLED DESCRIPTION OF THE INVENTION

The present invention has for the first time

achieved enulsions effective as a general drug
delivery vehicle for ophthalmeleogical use. The
15 present invention provides stable pharmaceutical
preparations which are coil~in-water emulsions having
droplets or colloidal particles of a submicron size
and utilizing surfactants that are non-ionic;
The ingredients in the composition of the present
2¢ invention are preferably those which are compatible
physiologically with the eye, i.e., those which do not
cause irritation to the eye by themselves. The
judicious optimization of such ingredients enablss
reduced irritation of commonly used ophthalmic drugs,
25 while simultaneously providing enhanced
bicavailability of certain drugs. In parallel, the
intrinsic preoblems of instability of drug containing
emulsions have been solved by providing the droplet
size 0f the oil phase in the subnmicron range.
30 The term "submicron® is used herein to mean a
- size of about 0.05 to 0.% um, and preferably about
0.1 to 0.3 um. Thus, a submicron emulsion having
droplets of these sizes would be smaller than those of
a clasﬁibal macroemulsion, which has droplet sizes of
38 above 0.5 um, but generally larger than those of a
classicai miéroemulsion, which, for practical
purposes, has droplet sizes of less than 0.1 gm.

Page 240 of 361 3
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These submicron emulsion can sasily be sterilized
by filtration, for example, in 0.45um and/or 0.22un
filters, are more stable in long~term storage and can
better withstand sterilization in an autoclave.

An sil~in-water emulsion is a dispersion of
droplets or colleidal particles in an agueous medium,
with the colleid particles having an olily core
surrounded by an interfacial film of the emulsifiers
and surface actihg agents or surfactants. For eclarity
in understanding the present invention, the following
terms will be used:

"agquecus phase® - to denote the agueous solution

~in which the droplets or colleid particles are

is
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dispersed;

ﬁoily phage?” - to dencte the oily cores of the
droplets or celloidal particles; and

Yamphiphilic phase”" -~ to denote the interfacial
films of emulsifier and surfactant surraundiﬁg the
oily phase of the droplets or colloidal particles.

These colleidal particles have a soothing effect
on the eye by a physiological mechanism which has not
vet been elucidated. Owing to this soothing effect,
the topical ophthalmic compositions of the invention
having a certain drug concentration will have a
smaller irritatimng effect than a prior art compeosition
having the same drug concentration. This is
surprisingly the case both with respect to hydrophilic
and hydrophobic drugs. The surprising fact that the
soothing and irritation reducing effect occurs also
where the drug is hydrophilic, i.s. water soluble,
shows that the reduced irritation dees not result
merely by containment of the drug in the colleoid
particles but rather by some other mechanisn.

T The present invention is useful for reducing

drug~-induced irritation of various anti-glaucoma
drugs, such as beta-adrensrgic blockers or other

autononmic system drugs, anesthetics, stercids, non-
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steroidal anti~inflammatory drugs, antibiotic drugs,
anti-fungal drugs, antiviral drugs or comkinations
thereof. The term Yeffective amount® is used herein
te denote an amcunt of a drug which is effective in
exerting a pharmaceutical affect on ths eye.

A number of exemplary drugs which are known to
induce irritation were tested in accordance with the
invention, and in all cases the drug-induced
irritation was considerably reduced when the drugs
ware administered together with the above colleid
particles. These drugs include the water soluble
drugs timoleol and pilocarpine. Pilocarpine, 3«
ethyldihydro~4~{ {l-methyl-iH~imidazole-5~ylimethyll-
2{3H)~furancn, is a drug which is socluble in water and
sparingly soluble in oil, which is used in the
treatment of glaucoma. Also, water inscluble drugs,
such as indomsthacin, betaxslol and adaprolel
(adaprolol being an experimental soft beta blocker
disclosed in U.S5. Patent No. 4,289,080}, can be ussad.
Owing to the reduced irritability, compesitions of the
present invention may contain higher concentrations of
drugs than prior art compositions.

The oily phase comprises an oil which may be a
vegetable o©il, & mineral oil, & mediunm chain
triglyceride (MCT) oil, i.e. a triglyceride oil in
which the carbohydrate chain has 8-12 carbons, or a
combination of two or three of such oils. Although
MCT oil can be considered as a component of vegetable
oil, it is separately identified hersin because of its
particular utility as a preferred oil for use in the
present emulsions. In addition, MCT oil is available
commercially. Examples of such MCT oils include TCR
(trade name of Societe Industrielle des Oleagineaux,
France for a mixture of triglycerides wherein about
85% of the fatty acid chains have 8 ar 10 carbons} and
MIGLYOL 812 {trade name of Dynamit Nobel, Sweden for a

mixed triester of glycerine and of caprylic and capric
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acids). Examples of vegetable oils include soybean
0il, cotton seed olil, olive oil, sesame 0il and castor
oil. The nmineral oils may be natural hydrocarbons or
their synthetic analogs. ©0ily fatty acids, such as
oleic acid and lincleic acid, fatty alcochols, such as
oleyl alecohol, and fatty esters, such as sorbitan
moneoleate and sucrosse mono- di~ or tri~palmitate, can
be used as the oil componant, although these are not
as preferred as the other oils mentioned above.

Thebamphiphilic phase comprises the emulsifiers
and surfactants. Preferred emulsifiers include a
phospholipid compound or a mixture of phospholipids.
Suitable components include lecithin; EPICURON 120
(lucas Meyer, Germany) which is a mixture of about 70%
of phophatidylcholine, 12% phogsphatidylsthanclamine
and about 15% other phospholipids; OVOTHIN 160 (Lucas
Meyer, Germany} which is a wmixture comprising about
G0% phosphatidylicholine, 18% phosphatidylethénclamine
and 12% other phospholipids; a purified phospholipid
mixture; LIPOID E~75 oy LIPOID E-~80 (Lipoid, Germany}
which is a phospholipid mixture comprising about 88%
phesphatidylcholinge, 8% phosphatidylethanclamine, 3.6%
non-polar lipids and about 2% sphingomyelin. Purified
egg yolk phospholipids, soybean oil phospholipids or
other purified phospholipid mixtures are useful as
this compmnent. This listing is representative and
not limiting, as other phospholipid materials which
are known to those skilled in the art can be used.

The surfacgtant chosen should be non~ionic and one
skilled in the art can conduct tests to routinely
select gpecific surfactante which induce ninimal {and
preferably no} irritation of the eve. Generally, the
surfactant is a non-ionic alkylene oxide condensate of
an organic compound which containg one or more
hydroxyl groups. For saxample, ethoxylated and/or
propoxylated alcohol or ester compounds or mixtures
thereof are commonly available and are well known to

12
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those skilled in the art. Suitable surfactants
incliude, but are not limited to, TYLOXAPOL; POLOXAMER
407¢; POLOXAMER 188; POLYOXYL 40 Stearate; POLYSORBATE
8¢, and POLYSORBATE 20, as well as various compounds
sald under the trade name TWEEN (ICI American Inc.,
Wilmington, Delawvares, U.S.a.}, PLURONIC F-68 {trade
name of BASF, Ludwigshafen, Germany for a copolymer of
polyoxvethylene and polyoxypropylene}. The TYLOXAPOL
and TWEEN surfactants are preferred because they are
FDA approved for human use.

The agueous component will be the continuous
phase of the smulsion and may be water, saline or any
other suitable agueous solution which can yield an
isotonic and pH controlled preparation.

In addition, the compositions of the invention
may alse comprise conventional additives such as
preservatives, osmotic agente or pressure regulators
and antioxidants. Typical preservatives include
Thimerosal, chlorbutancl, and methyvl, ethyl, propyl or
pbutyl parabens. Typical osmotic pressure regulatorsg
incliude glycercl and mannitol, with glycercl being
preferred. The preferred oil phase antioxidant is
g~tocopherol or a-tocophercol succinate. The agusous
phase may also include an antioxidant of a polyamine
carboxylic acid such as ethylene diamino tetraacetic
acid, or a pharmaceutically acceptable salt thereof.

If desired, the compositions of the present
invention may also include additional druge which are
effective in decreasing the intraccular pressure of
the eve. Such drugs may for example be fS-adrenergic
blockers, cannabinoids, cholinesterase inhibitors,
synmpathomimetic agents or carbonic anhydrase
inhibitors.

- In the following description, concentrations will
be indicated by % which denotes the concentration by
weight of the component per 100 units volume of entire
composition. All indicated concentrations should be

13
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understood as standing esach by itself, and not
cunulative. It should be appreciated by the artisan,
however, that there is some dependency between the
concentrations of the components, €.u., higher
congentrations of the oil will generally reguire
higher concentrations of the emulsifier and
surfactant.

The emulgion used in the ophthalmwic compositions
of the present invention may comprise about 0.5 to 50%
oil, about 0.1 to 10% emulsifier and about 0.035 to 5%
surfactants. Generally, increasing the concentration
of the non-agueous phase, i.e., the combined
concentration of the oily and the amphiphilic phase,
increases viscosity of the compositicon. In order to
abtaiﬁ a non-viscous composition, the concentration of
the non-agueocus phase should generally not exceed
about 25%.

Preferred concentrations of the companeﬁts aras as
follows: about 1 to 20% o0il, most preferably about 1
to 10% for a composition intended to be fluld, or
abpout 30 to 50% for a viscous composition which may be
useful as a cream or ointment; about 0.2 to 5% of the
emuisifier, with about 0.2 to 1% being particularly
preferrad; and about 0.2 to 5% for the‘surfactant;
with about 0.2 to 1% being particularly preferred.

The drug is present in an amount of about 0.05 to
5% by weight of the composition, preferably about 0.1

to 2.5%. Depending upon whether the drug is

30
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hydrophilic or hydropheobic, it will be physically
present in the oily phase or the agueous component.
Also, the pH of these compositions should ke in a

‘range which is suitable for the stability of the drug,

but as c¢lose to neutral as posgible for compatibility
with the eye.

The present Invention is also based on the
surprising finding that the colloidal particles of the

oil-in-water emulsions dizsclosed herein have a

14
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soothing 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 colleidal particles, the irritation which
would have otherwise occurred, is reduced
conasiderably. The soothing effect of the composition
of the present invention alsc occurs where an smulsion
without a drug is administered te an already irritated
eyea. Thus, the submicron emulsions of the present
invention are useful for reducing drug-induced
irritation of a number of pharmaceuticals.

EXAMPLES

The present invention will now be illustrated
with reference to several non-linmiting smbodinents
described in the following exanples, which utilize the
following ingredients:

MCT oil: TCR -~ Societe Industrielle des
Oleagnisux, St. Laurent, Blangy, France.

LIPOID E-75 or E~80: Lipoid, Ludwigshafen,
Germény.

a=~tocopheral, a-tocopherol succinate and
glycercl: Sigma, St. Louls, MO, U.S.A., in conformity
with U.S8.P. specifications.

Pilocarpine base: Merck, Darmstadt, Germany, in
conformity with U.8.P. and B.P. ‘

EDTA: ethylene diamine tetraacetate disocdium

dihydrate}.
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Example 1: A blank oil-in-water type emulsion
{(without a drug) was prepared from the following

ingredients:
¥CT {medium chain triglyceride} oil 4.25%
LIPOID E~7E 0.75%
TYLOXAPOL {a non-ionic surfactant) 1.0 %
a~tocopherol {an oil phase antioxidant) 0.02%
EDTA (an agueous phase antioxidant} 8.1 %

15
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Preservatives {antibacterial}

Chlorbutancl 0.2 %
Thimerosal 0.01%
Glycerol (an osmotic agent) 2.25%
Distilled water balance to 100.00%

The enulsion was prepared as follows:

The agquecus and oily phases were separately prepared.
The agueous phase consisted of water, tyloxapol,
chlorbuténal, thimerosal and glvcerel; and the oily phase
consisted of the MCT oil, lecithin and a-tocopherol. The pH
of the agueous phase was adjusted to pH 6.8 and the two
phases vere filtered (TE and BA filter types, Schleicher &
Schull, Dassel, Germany, having a pore size of 0.22 um).
Newt, the two phases were heated separately Lo over 50°C and
then were combined and stirred with a magnetic stirrer to
produce a cearse enulsion. The mixture was further heated
to a tenmperature of 80-85°C. The coarse emuision WAS
further mixed by a high~shear mixer, POLYTRON (Kinematiecs,
Switzerland), for 3 minutes, and then was rapidly coocled to
below 40°C. After cooling, the emulsion was homogenized by
a 2-stage homogenizer (APV Montin Gaulin, Germany) at
8000 psi and then coocled again to storage (i.s., raom)
temperature. After adjusting the pH to 5.8-7, the emulsion
was filtered through a mewbrane filter (TE, Schleicher &
Schull, having a pore size of 0.45 um) and transferred to
plastic bottles that were sezled under nitrogen atmosphere.
The emulsions were then sterilized either by a steam
auteoclave at 121°C or by a double stage membrane filtration,
through a 0.45 pm filter followed by a 0.22 pm filter {i.e.,
TE filters manufactured by Schleicher & Schull). The final
preparation had an osmolarity of 298 mOsmol/1l and an initial
oH of &.47. |

Examples 2-5: Pillocarpine Compositions

This composition had the same constituents as the

composition of Example 1 above, except with the addition of
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1.7% pilocarpine base (2% as Pilo-HCl}. In the preparation
process, pllocarpine was added to the agueous phase and the
solutions were miwed at about 50°C due to the heat
sensitivity of the drug. The resulting composition had an

& initial pH of 5 and an osmolarity of 278 mOsmol/fl.

Three additional pilocarpine compesitions were prepared

as above except that they contained 1.5% TYLOXAPOL,
1% TWEEN-80 and 1% TWEEN~2Q, respectively.

10 Examples 6-8: Adaprolol Maleate Compositions
This composition had the following constituents:

Adaprolol maleate 0.4 %
MOT oil 4.25%
LIPOID E~80 0.75%
1s TWEEN-80 1.0 %
ag-tocopherol 0.02%
EDTA 0.1 %
Glycerocl ‘ 2.2 %
Distilled water balance to 100.00%

20
The composition was prepared in a similar manner to
that described above in Exanple 1 except that adaprolel was
added during preparation to the oil phase. The resultant
composition had an initial pH of 6.5 and an osmolarity of
25 338 mOsmol/l.
Two additional adaprolel compositions were prepared as
above except that they contained 3 TYLOXAPOL and 1%
TWEEN-20, respectively. ' '

30 Exanmple 8@ Betaxolol Conmposition
This composition had the following constituents:

MCT oil 4.25%%
LIPOID E-~80 ' 0.78%
TWEEN~80 A 0.5 %
35 a~tocopheropl succinate 0.02%
Betaxolol 0.5 %

Page 248 of 361 17
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Glycerol 2.2 %
Pistilled water balance to 100.00%

The manner of preparation was the same as that of

the adaprolel compositions of Examples 6~8 above.

Examples 18~11: Indomethacin Compositions

Thie composition had the following constituents:

Indomethacin 0.4 %
MCT 0il 7%
LIPGID E~80 3 %
TWEEN~8C . iy %
a~tocopherel succinate 0.02%
Methyl paraben ‘ 0.1 %
Propyl paraben 0.02%
Glycerol 2.25%
EDTA 0.1 %
Distilled water balance to 100.0 %

A second composition {Example 11) was made similar to
that of Example 10, except that it contained 0.2% of
indomethacin. The manner of preparation was the same as
that of the adaprolol composition of Example 6 above. The
initial pH of these compocitions was about 5.

Examples 312-13: Ocular Irritation Tests
Acute irvitative response and long term irritative

response of ahimal eyes to wvarious ophthalmic preparations
were tested as follows:

Example 12: Acute Irritative Response Tests

The acute response was quantified using the guinea pig
blinking test. In this test, the number of blinks during a
5 minute period was counted in 0.5 minute increments
following application of a 25 pl drop of test solution.
Each eye was first tested with normal saline {(0.9% NaCl) and
then with the test formulation, with at least a 30~minute

18
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interval between the two tests. The number of blinks of
both eyes of each animal was averaged and entered as a
gingle value. Two parameters were calculated from the data
thus obtained:

Maximal Blinking Ratio {MER}:
blinks, counted during an 0.5 minute period, following drug
application, divided by the highest nunmber of blinks, in an
0.5 minute period, following saline treatment.

MBR =

The highest number of

~ _drug
- saline

maximun blinks
maximam blinks

MBR represents the maximal measured response to the drug and

is thought to be eguivalent to the burning or stinging
regponse described by human subijects.

Blinking Index (BI): The number of blinks, counted
during the entire 5 minute observation period, felliowing
drug trestment, divided by the number of blinks counted
during the % ninute period following saline treatment.

RY = of blinks = drug

of blinks - smaline

numbey
nunber

BI incorporates both the maximal response and its duration
and is thought to be indicative of the drug induced

irritation. Results are shown in Tabkle 1.
TARLE 1 Acute Irritative Response
Test compound Agueous solution SME formulation
MBER BI MEBR BI
Blank (saline} - 1.020.3 - G.Tx0.4%
Pilocarpine HCL
2% (Mi=-Pilo -

Fischer) ‘ - 2,110 1.1%20.7 1.450.5%
Adaprolol 0.4% §.9%2.4 3.5%0.9 0.9%0.3% | 1.640.4%
Timolol Maleate
6.5% (Tiloptic) 3.7%2.8 2.2%Q.7F 1.8%0.7% 1.8%2G.8
Betaxdldl 0.5%»

{Betoptic} 1.520.4 1.6x0.4 1.6%1.2 1.5%80.3

Means * 8.0D. (n = 10 animais)
* Submicron emulsion significantly differs from agueous
solution at P < 0.05.

13
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Example 13: Long Term Irritative Response Tests

These effects were quantified in albino NZW rabbits by
the Draise Test («.f., Draise (1944} J. Pharmacol. Exp.
Ther. 83:377-3%0) using slit-~lamp biomicroscopy. The
irritative responses of the ocular surface, i.e.,
conjunctiva erythema {(on a scale of 0-3}, discharge {on a
scale of 0~-3), and corneal fluorescein staining (on a scale
of 0-4), ware graded fellowing topical treatment using
standardized scales. The effects were studied during a §
day period with 4 drops/day being administered. Assessment
&, 9, The

scores obtained in each category (i.e., conijunctiva, cornea,

of irritation was done after 2, 13 and 18 drops.
ete.) were combined to form one irritative index, with the
maximum score being 10. The results which were obtained are

shown in Table 2.

TABLE 2  Long Term Irritative Response
Irritative indsx
Treatment No. of treatment (drops)
2 2] G 13 18
Enulsion alone 1.020.8 0.220.2 8.4x0.3 B.2£0.2 0.%£0.5
Adaprelol 0.4% 3.0%0.9 3.8%0.8 3.31x0.8 3.220.8 3.6x0.7
{agqueous sol.)
Bdaprolel G.4% 1.5£1.0% 2.021.0 1.7%0. 6% 1.8x0.7* 2.7%1.5*
Emulasion
Timoptic 1.4x0.9 2.3x0.8 0.8£0.2 2.320.9 1.1303.7
§.5% Timolol
Maleate
Timolaol Mal=ate .60, 4% | 1.120.7* 1.0£1.0 1.4%1.2% 0,730.8%
0.5% Emulsion
Means £ S5.0D. Bl eyes

* Submicron emulsion formalations significantly differ at P < 0.08
from buffer/aguecus formulation

These results clearly show that drugs administered with

" the microemulsion formulations of the pressnt invention were

a5
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much less irritating than drugs administered in standard
formulations, whether the drug is hydrophilic such as
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pilocarpine or timelel and whether the druyg is hydrophobic
such as betaxclol or adaprolol. It should be noted that
surprisingly, this reduced irritation was observed even with

preparations which did not contain any drug.

5
Examples 14-15: Increased Bioavailability
The bicavailability of compositions formulated in
accordance with the invention was compared to that of
agueous ophthalmic drug formulations in two systens.
10

Exanple 14: Mictic Activity of Pilocarpine

Changes in pupil diameter werse weasured at 30 min
intervals in 10 rabbits following treatment with one 50 ul
drop of different pillocarpine formulations.

15 The mayximum Reduction in Pupil Diameter (max. RPD) and
the Area Under the Curve (AUC) of the RPD/time curve were
used to guantify the miogtic activity. Results are shown
below in Table 3. ‘

Table 3
20
max. RPD AUC
Formulation {mm) {mm x hr}
2% pilocarpine nitrate
{Lab. H. Faure, France) -1.7 % 0.5 2.9 % 1.2
25 . X
2% pllocarpine HCL
{Example 2} -2.1 % 0.8 4.3 4+ 1.5
Mean % SD, n=10
30 The pilocarpine composition of Example 2 of the invention

showed a significantly higher (P<0.05) wiotic activity as
conpared commercially available pilocarpine formulation.

gﬁamgle 152 Oéular Permeability of Indomethacin

38 Indomethacin is a synthetic non-steroid anti-inflammatory
drug. It is practically insoluble in water and although
soluble in alkaline solutions, it is unstable under these
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conditions. Interest in the use of indomethacin in
ophthalmoelogy has fluctuated through the vears. It is
currently available as 1% suspension {(INDOPTIC, Merck, Sharp
& Dohme} used in conjunction with cataract surgery.

Anterior agqueous humor drug levels {Ca) of indomethacin
were measured in albino rabbits, following topical treatment
with 1 drop (50 pl) of: a) INDOPTIC (1% suspension};

b} 0.2% Indomethacin (Example 11); and <) 0.4% Indomethacin
{Example 10). The results are presented below in Table 4.

Table 4
Anterior Chamber Concentration (uM)

] ’ 002% 0:4%
Time ; 1% INDOPTIC | Indomethacin Indomethacin
{hrs) 3 Selution {Example 11) {Example 10)
0.5 2.2 % 1.7 {7) 1.1 £ 0.1 (7) 1.4 % 0.9 (8)
1 1.0 % 0.5 (6) | 0.9 % 0.3 (7) 2.5 + 0.9 (&)
3 0.6 F 0.3 {8} 0.3 £ 0.1 (4) 1.1 % 6.4 (8)

Mean + SD. Number of eves in parenthesis.

Agueous humor indomethacin levels in the INDOPTIC
solution treated eyes were up to two-fold higher than those
measured in the 0.2% indomethacin {Example 11} treated eyes.
This difference between these treatments was not
statistically significant, and is smaller than the 5-fold
difference between the concentration of indomsthacin in the
two formulations {0.2% vs. 1%). 7The 0.4% indomsthacin
{Example 10} treatment yielded Ca levels even higher than
the 1% INDOPTIC solution at t hr.

The area under the curve for 0.2% Indomethacin {Example
11} was 2.2 times larger than that of the 1% INDOPTIC
solution despite the higher céncentration of indomethacin in
the latter. Maximum irritation follewing one drop, four
times a day for five days of 0.4% Indomethacin (Example 10)
was significantly iewer than INDOPTIC {0.4 £ 0.1 wvs.

22
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1.1 & 0.2, respectively, p<a.05j. Thus, a higher
bivavailability of the drug is obtained for the compositions
of the invention while at the same time greatly reduced
irritation is achieved.

Exanples 16-17:

The physical and chemical stability of the compositions
of the invention were tested on a range of formulations
including various active drugs, surfactant types and
concentrations, and other ewxciplients such as preservatives

and antioxidants.

Exampie 16: The pillocarpine composition of Example 2 was
studied for 6 months at four different temperatures: 4°C,
282C, 37°C and 45°C. There was no change in the drug
content even at the higher test temperatures. It is worth
noting that € months at 45°C is egquivalent to 2-3 years at
room temperature. The droplet size measured after 3 months
at 45°C was 122 % 30 nm, as compared to 102 % 31 nm at the
time of production. Visual obszervations are made Lo assess
color, creaming and oil separation, and these were found to
ba acceptable. The phospholipid oxidation was less than
0.3% neasured by the tetrabarbituric acid method described
in Liposome Technology, 2nd edition (1982) Gregoriadis, ed.,
CRS Press Inc., Boca Raton, FL pp 501-527,

Example 17: The adaprolel compositions ¢of Examples 6-85 were
subjected to accelerated stability measurenments after two
months at 45°C. For each composition, the drug content
after two months dropped to 96% of the label content. There
wag no pronounced change in the droplet size which stayed at
120 * 38 nm. In the composition of Example 7, the pH
drepped from 6 to 5.4 which is reasonable under these
conditions. Visual observations of the emulsion properties
were acceptable, and there was only minor phospholipid

cxidation.
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Exemple 12: A dose response following a single
administration of the composition was carried out on adult
male albino rabbits weighing about 3.0<3.5 kg. Two groups
of rabbits were used for comparing the effect of pilocarpine
adninistered in either a generic composition (comprising
pilocarpine hydrochloride in agueous buffer at about pH §)
or with the TYLOXOPOL emulsion of Example 2. The
compositions were administered to the right aye of the
rabbits following three days® measurement of baseline I0P
which was performed in order to observe the health of the
eye as well ag to establish a baseline IOP for each animal.

The intraocular pressure in the eye was measured using a
Langum pneumatic tonometer with a floating tip sensor. The
sensor pressure was measured with a Sanborn recorder. The
tonometer was standardized every day against a pressuriged
Silastic membrane. For IOP measurement, one drop of the
loval anesthetic Benoximate HC1l (Fisher Laboratories,
Israel} diluted three~fold in a sterile saline sclution, was
instilled into each eye.

In this study, the baseline IOPF was measured on the day
preceding the administration of pilocarpine at specific
times: 8:00, 9:00, 11:00, 13:00, 15:00, 1B:00 hours. The
tested preparation was then applied to the right eye and the
left eve was left untreated. IOP 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 I0P curve was taken.

' As can be seen in Fig. 1, a single dose of the TYLOXAPOL
emulsion of Example 2 caused a decrease in I0OP levels which
persisted throughout the entire tested pericd. The maximal
change in I0P reduction ckhtained by a single dose of this
entlsion Was 16% and was noted at 24 and 34 hours after
administration.

The results from the contralateral eye are shown in
Fig. 2, and as can be seen there was also some reduction in
I0P, although less statistically significant (p > 0.05).

The maximal reducing effect did not exceed 1.9 maHg {a
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doecrease of about 10%) which occurred at 31 and 34 hours

after administration.

Example 19 A study on the clinical affects of the 2%
pilocarpine emulsion «f Example 2 was made. The study was
performed on 20 young healthy volunteers, each receiving a
single topical dose in the right eye of either the 2%
pilocarpine microemulsion or of a placebe containing the
microemulsion alone. The parameters that were measured in
gach case were ICOP and a decrease of the pupil diameter
{miosis}.

Mioslie was observed in the treated eyes upon addition of
the drug although measurements were made only
1 hr fellowing administration. The results, prasented in
Fig. 3 show that the pilocarpine effect is dramatic both as
compared to the placebo application and to the effect in the
contralateral eye. As can be sesn, the diameter of the
pupil prior to administration which was measured to be about
3.5 mm {standard error of mean (8E} = 0.2, n = 38},
decreased within 1 hr to about 1.3 mm {8 = ¢.1, n = 10).
After about 12 hrs the norrmal size of the pupil was
regained. This data ia presented as the change in IOP vs.
time in Fig. 4.

Intraccular pressure was measured after 1 hy in all 40
eyes {(of the 20 volunteers). As can be seen in Figs. 5 and
5, the ICOP decreased frow 12.1 mmHg (8 = 0.4, n = 20} prior
to administration of the drug, to 8.2 (SE = 0.6, n = 10) 1
hr after administration and to 7.4 {SE = 0.5, n = 10} after
6 hrs, I0P was maintained at about 8.3 mmHg (SE = 0.8) for
up te 12 hrs. The I0P returned to normal level after about
24 hrs.

As can further be seen ln Figs. 5 and 6, the IOP dropped
also in the untreated (left eye) which likely occurs as a

result of a systemic reaction. 3as a control, the smulsion

35
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of Example 1 was administered in a similar manner, and no

significant change in IOP was measured.
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THE CLAIMS
What ls claimed is:
1. An occular drug delivery vehicle of an cil-in-water

submicron emulsion comprising about 0.5 to 50% of a first
component of an oil, about 0.1 to 10% of a second component
of an emulsifier, about 0.05 to 5% of a non-ionic surfactant
and an agusous component, saild submicron emulsion having a
mean droplet size in the range of 0.05 to 0.5 um.

2. The vehicle of claim 1 wherein the mean droplet
size is between about 0.1 and 0.3 um.

3. The vehicle of claim 1 wherein the first component
is a medium chain triglyceride oil, a vegetable oil, a
mineral oll or mixtures thereof.

4, The vehicle of claim 3 wherein the first component
is present in an amount of about 1 teo 20%. _

5. The vehicle of claim 3 wherein the first component
is present in an amount of about 30 to 50% to form a viscous
conposition. '

6. The vehicle of claim 1 wherein the emulsifier is a
phospholipid compound or a mixture of phospholipids.

7. The vehicle of claim 6 wherein the phospholipid is
lecithin, phosphatidyicheoline, phosphatidviethanclanine or
mixtures thersof.

5. The vehicle of claim 7 wherein the smulsifier is
present in an amount of about ¢.2 to 5%.

G. The vehicle of claim 1 wherein the surfactant is a
non=ionic alkyiene oxide condensate of an organic compound
which contains one or more hydruxyl'grcups. ‘

10. The vehicle of claim 9 wherein the surfactant is
an ethmxylate& alcohol or ester compound.

11, The vehicle of ¢laim 10 wherein the non~ionic
surfactant is present in an amount of about 0.2 to 5%,

12.  The vehicle of claim 1 wherein thes first component
is present in an amount of about 1 to 20%, and the second
component and the non~ionic surfactant are each present in
an amount of about 0.2 to 1%.
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13. 2 topical ophthalmic composition comprising an
effective amount of an ophthaimic drug and the ocular drug
delivery vehicle of claim 1.

14. The composition of claim 12 wherein the drug is an
anti-glaucoma drug, beta adrenergic blocker or other
autonomic system drug, a lowal anesthetic, a steroid, s non-
steroidal anti-inflammatory drug, an antibkiotic druy, an
antifungal drug, an antiviral drug or combinations thereof.

15. The composition of claim 13 wherein the drug is
hydrophilic or amphiphiliec.

16. The composition of claim 14 wherein the drug is

pilocarpine or timolol.

[AN]

wherein the drug is

-t

17. The cowpesition of claiwm
hydrophobic,

i8. The composition of claim 17 wherein the drug is
indomethacin, hetaxolel or adaprolol.

18, The composition of claim 13 wherein the drug is
present in an amount of about 0.05 to 5% by @eight.

20. The composition of claim 13 further comprising a
preservative, an antioxidant or an osmotic agent.

21. The composition of claim 13 further comprising an
effective amount of an additional drug.

22. The composition of claim 21 wherein the additional
drug is a fS-adrenergic¢ blocker, a cannabinoid, a
cholinesterase inhibitor, a syvapathomimetic or a carbenic
anhydrase inhibitoer. ‘

23, The composition of claim 16 further comprising an
effective amount of an additional drug which decreases
intraccular pressure when administered to the eye of a
patient.

24, A method for reducing eye irritation induced by
the administration of a drug, which comprises administering
said drug to the eye together with the ocular drug delivery
vehicle of claim 1. '

25, The method of ¢laim 24 which further comprises

selecting the emulsion to have droplets of a mean diameter

of between about 0.1 and 0.3 unm.

¥
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26. & method for reducing eve irritation which
comprises administering to an irritated eye an effective
amount of the ocular drug delivery vehicle of claim 1.

27. The method of claim 26 which further comprises

5 selecting the emulsion to have droplets of a mean diameter
of between about 0.1 and ¢.3 um.

28. 4 method for administering & topical ophthalmic
composition of a drug having a therapeutic effect on the
eye, which comprises formulating the topical ophthalwmic

10 composition of claim 13 and administering an effective
amount of such composition to the eye of a patient.

29. The method of claim 28 which further comprises
selecting the emulsion to have droplets of a mean diameter
of between about 0.1 and 4.3 um.

is 30, 4 method for administering increased amount of a
drug to the eye without causing irritation thereof, which
comprises administering said increased amount of said drug
to the eyve with the ocular drug delivery vehicle of claim 1.

3l1. The method of claim 30 which further comprises

20 selecting the enulsion to have droplets of a mean diameter
of betwsen about .1 and 0.3 um.

32. A method for administering increased amount of a
drug to the eyve without causing irritation therecf, which
comprises administering said increased amount of said drug

25 to the eye in the composition of claim 13.

33. The method of claim 32 which further comprises
selecting the emulzion to have droplets of a mean diameter
of between about 6.1 and 0.3 um. ' |

34, A method for providing increased bicavailability

30 of an ophthalnic drug which comprises administering said
drug to the eve in the composition of claim 13.

- 38, The method of claim 34 which further comprises
selecting the gmulsion to have droplets of a mean dianmeter
of between about 0.1 and 0.3 um,

35 36. A method for providing increased bioavailability
of an ophthalmic drug which comprises administering said

Page 259 of 361 28
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drug to the eyve with the ocular drug delivery vehicle of
claim 1.

37. The method of claim 36 which further comprises
selecting the emulsgion to have droplets of a mean dianmeter
of between about 0.1 and 0.3 um.

28
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UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PO. Box 1450

Alexandria, Virginia 22313-1450
WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE RECD ATTY.DOCKET.NO TOT CLAIMS|IND CLAIMS
14/261,720 04/25/2014 1629 2160 2014-0545 27 3
CONFIRMATION NO. 1021
513 FILING RECEIPT
WENDEROTH, LIND & PONACK, L.L.P.
1030 15th Street, N.W., LT T
000000068364412

Suite 400 East
Washington, DC 20005-1503

Date Mailed: 05/13/2014

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 U.S. 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

Inventor(s)

Shirou SAWA, Hyogo, JAPAN;

Shuhei FUJITA, Hyogo, JAPAN;
Applicant(s)

SENJU PHARMACEUTICAL CO., LTD., Osaka, JAPAN
Assignment For Published Patent Application

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 14/165,976 01/28/2014
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.
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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
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: 05/09/2014

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 14/261,720

Projected Publication Date: 08/21/2014

Non-Publication Request: No

Early Publication Request: No

Title

AQUEOQUS LIQUID PREPARATION CONTAINING
2-AMINO-3-(4-BROMOBENZQYL)PHENYLACETIC ACID

Preliminary Class
514
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. 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 U.S. 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 U.S. 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
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countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. 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 U.S. 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 U.S. cities, states,
and regions competing for global investment; and counsels U.S. 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.SelectUSA.gov or call
+1-202-482-6800.
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Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1994, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

UTILITY
PATENT APPLICATION
TRANSMITTAL
(Only for new nonprovisional applications under 37 CFR 1.53(b)

Attorney Docket No.: 2014-0545

First Named Inventor: Shirou SAWA

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

Express Mail Label No.:

APPLICATION ELEMENTS
See MPEP chapter 600 concerning utility patent application contents.

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

ADDRESS TO:

Small Entity Status is hereby asserted.

2. [X] Specification [Total Pages: 29]
Both the claims and abstract must start on a new page
(For information on the preferred arrangement, see MPEP 608.01(a))

3.0 Drawing(s) (35 USC 113) [Total Sheets: |

4. [X] Declaration(s) [Total Pages:2]
a. [] Copy from a prior application (37 CFR 1.63(d)(1))
(for continuation/divisional with (37 CFR 1.63(d)(1)) completed)

5. [X] Application Data Sheet (see 37 CFR 1.76)

6. [1 CD-ROM or CD-R in duplicate, large table or computer program
(Appendix)

7. 11 Nucleotide and/or Amino Acid Sequence Submission

(if applicable, all necessary)

a. [] Computer Readable Form

b. Specitication Sequence Listing on:

i CD-ROM or CD-R (2 copies); or

ii. [] Paper

The paper and computer readable copies are identical

c. [l

ACCOMPANYING APPLICATION PARTS

8. [X] Power of Attorney with Cover Letter

9. [X] Information Disclosure Statement (IDS)/PTO/SB/08
[1 Copies of IDS Citations
10. [X] Preliminary Amendment

Non-Publication Request and Certification

under 35 U.S.C. 122 (b)(2)(B)(i).
Applicant must attach form PTO/SB/35 or its equivalent.

11. ]

12. [X] Other - Certification and Request for Prioritized
Examination

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 :

[1 Continuation [X] Divisional

Prior Application Information: Examiner: Layla Soroush

[1 Continuation-in-part (CIP)

of prior application No. 14/165,976

Digitally signed by /Warren M. Cheek,
aonfif@arren M. »

19. CORRESPONDENCE ADDRESS
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00513

c=US
Date: 2014.04.25 10:57:56 -04'00'

DN: §n:/Warren M. Cheek, Jr./, 0, ou,
Cheek, Jr./

Warren M. Cheek
Registration No. 33,367

WENDEROTH, LIND & PONACK, L.L.P.
1030 15 Street, N.W., Suite 400 East
Washington, D.C. 20005-1503
Phone:(202) 721-8200
Fax:(202) 721-8250

April 25,2014

The USPT@ e
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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) ) Attorney Docket Number | 2014-0545
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | AQUEOUS LIQUID PREPARATION CONTAINING 2-AMINO-3-(4-BRCMOBENZOYL)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

[ 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 SAWA
Residence Information (Select One) () US Residency  (¢) Non US Residency () Active US Military Service
City | Hyogo Country of Residence i Jp

Mailing Address of Inventor:

Address 1 c/o SENJU PHARM. CO., LTD., Kobe Creative Center
Address 2 5-4, Murotani 1-chome, Nishi-ku, Kobe-shi

City Hyogo | State/Province |
Postal Code 651-2241 | Country i | P

Inventor 2

Legal Name

Prefix| Given Name Middle Name Family Name Suffix

Shuhei FUJITA
Residence Information (Select One) () US Residency  (8) Non US Residency () Active US Military Service

City | Hyogo Country of Residence i Jp

Mailing Address of Inventor:

Address 1 ¢/o SENJU PHARM. CO., LTD., Kobe Creative Center
Address 2 5-4, Murotani 1-chome, Nishi-ku, Kobe-shi

City Hyogo | State/Province |
Postal Code | 651-2241 | Country i JP

All Inventors Must Be Listed - Additional Inventor Information blocks may be

generated within this form by selecting the Add button. Add

Correspondence Information:
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Attorney Docket Number | 2014-0545

Application Data Sheet 37 CFR 1.76 —
Application Number

Title of Invention | AQUEOUS LIQUID PREPARATION CONTAINING 2-AMINO-3-(4-BROCMOBENZOYL)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 | AddEmail | [Remove Email

Application Information:

Title of the Invention éagﬁstjp\scléﬁlélggngARAﬂON CONTAINING 2-AMINO-3-(4-BROMOBENZCYL)
Attorney Docket Number| 2014-0545 Small Entity Status Claimed [ |
Application Type Nonprovisional

Subject Matter Utility

Total Number of Drawing Sheets (if any) o Suggested Figure for Publication (if any)

Filing By Reference:

Only compete this section when filing an application by reference under 35 US5.C. 111(c) and 37 CFR 1.57(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 CFR 1.53(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 1.57(a).

Application number of the previcusly 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)

Req uest Not to Publish. I hereby request that the attached application not be published under

35 U.5.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: (e) Customer Number (O US Patent Practitioner (O Limited Recognition (37 CFR 11.9)

Custorpggdlsonksne 00513
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Application Data Sheet 37 CFR 1.76

Attorney Docket Number

2014-0545

Application Number

Title of Invention

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

Domestic Benefit/National Stage Information:
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DESCRIPTION

AQUEQUS LIQUID PREPARATION CONTAINING

2-AMINO-3-(4-BROMOBENZOYL ) PHENYLACETIC ACID

TECHNICAL FIELD

The present invention relates to an agqueous liguid
preparationcontaining2-amino—3-(4—bromobenzoyl)phenylacetic
acidmn:apharmacologicallyacceptablesaltthereoforeihydrate
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):

0 NH,
O COOH
Br
of which chemical name is

2-amino-3-(4-bromobenzoyl)phenylacetic acid are known as
disclosed in JP-2-23052/1977 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
5 the field of ophthalmology, and its sodium salt has been
practically used in the form of eye drops ("New Drugs in Japan,
20017, 2001 Edition, Published by Yakuji Nippo Ltd., May 11,
2001, p.27-29).
The eye drop as mentioned above is designed to stabilize
10 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.) (Japanése patent No. 2,683,676 and its
corresponding US patent No.4,910,225),
15 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
compésition which comprises incorporating an antibacterial
quaternary ammonium polymer and boric acid into an acidic
20 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
25 chloride and other quaternary ammonium compounds are generally
considered to be incompatible with ophthalmic compositions of
drugs with acidic groups, such 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 -inventionl 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 eyés and iﬁ 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 préparyation comprising 2-amino-3-(4-
bromobenzoyl)phenylacetic acid or a pharmacologically
acceptable sélt thereof or a hydrate thereof and a preservative,

wherein, when specifically a quaternary ammonium salt such as
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benzalkonium chloride is incorporated as a preservative,
decrease in preservative effect of said preservative is
inhibited.

As a result of various studies, the inventdrs of the
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
pharmacologicallyacceptablesaltthereoforeihydratethereof,
the aqueous solution becomes stable within a pH range giving
no irritation to eyes, and change of the
2~amino-3—(4-bromobenzoyl)phenylacetic acid over time can be
inhibited, and furthermore, when thé aqueous solution contains
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:

(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,

(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
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alcohol is represented by the formula O(CH,CH,0),H 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 aboﬁe (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 oné of the
above (1) to (3), wherein the concentration of the alkyl aryl
polyether alcohol type polymer is selected from a range of
ﬁinimum 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 0.02 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:ahydratethereofis0.0ltoO.Sw/v%,
(9) The agueous 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 liguid
preparation is within a range of 7 to 9,

(12) The aqueous liquid preparation according to the above (11),
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 ~comprising sodium 2-amino-3-(4-
bromobenzoyl)phenylacetate hydrate and 0.01 to 0.5 w/v % of
tyloxapol,

(le) 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 liguid

preparation containing
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2-amino-3-( 4-brofnobenzoyl )phenylacetic acid or a
pharmacologically acceptable salt thereof or a hydrate thereof,
and |

(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 tbereof

and a preservative.

According fo the present inventioh, a stable aqueous
liquid preparation - containing 2-amino~-3-(4-~-
bromobenzoyl)phenylacetic acid or a pharmacologically
acceptable salt thereof or a hydrate thergof 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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scleritis, 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 pharmacologica.‘_l.ly 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, 1 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
0.01to0.5w/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 . l-ethylpropyvl, 4-methylpentyl,
1,1-dimethylbutyl, 2,2~dimethylbutyl, 1,2-dimethylbutyl, |
2-ethylbutyl, cyclopéntyl, .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, and isomers thereof .
among which octyl and its isomer (e.g. isooctyl, sec-octyl,
l-methylheptyl, l-ethylﬁexyl,- 2-ethylhexyl, l-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 phenyi residue. The polyether alcohol can
be represented by the formula O(CH,CH0),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 polyéther alcohol
type polymers, tyloxapol having the following formula is

especially preferable.

Page 316 of 361



10

156

20

10

—
OR OR OR
R= (CHZCHZO) xH
CHs CH, CHa x=8~10
CH, CH, CH, m<6
C(CH,), C(CH), |, CICHY,

The fatty acid of the polyethylene glycol fatty acid ester
which 1s 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
to18. Specific examples of such polyethylene glycol fatty acid -
esters are polyethylene glycol monostearate. (e.g. polyoxyl 8
stearate, polyoxyl 40 stearate, etc.), polyethylene -glycol
moriolaurate, polyethylene glycol monooleate, polyethylene
glycol diisostearate, polyethylene glycol dilaurate,
polyéthylene glycol dioleate, and the like. Among these
compounds, polyethylene glycol monostearate is preferable, and
polyoxyl 40 stearate is especially preferable. The polyoxyl 40
stearate is a monostearic acid ester of an ethylene oxide
cbndensed polymer, and can be represented by the formula
C17H35COO(CH,CH;0)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 & ,0.02w/v%0r0.03w/vg,
and the mamximum content is about 0.05 w/v %, 0.1 w/v %, 0.3
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
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,thecoﬁtent(concentrationrange)
of polyethylene glycol monostearate is within a range of about
0.02w/v % of minimum content to about 0.1 w/v of maximum content .
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
liguid 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

content of about 0.5, 1, 3 or 5 parts by weight, relative to

'l 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
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 | 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 like may 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,acetahabuffer,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
hydfochloric acid, sodium hydroxide, phosphoric acid, acetic
bacid and the like. The perfumes include l-menthol, borneol,

camphor, Eucalyptus o0il, and the like.

Page 319 of 361



10

15

20

25

13

With respect to the concentrations of the above various
additives in the agueous 1i<1uid 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 % apd 0.1 to 10
w/v %, respectively.

The pH of the aqueous liquid preparation of the present
invention ié 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 liguid preparation of the present invention
can be prepared by per se known method or according to the method
as described in the Japanese Pharmacopoeia. 14" 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, nmouse,
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 plirified

water. For example, the aqueous liguid 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 4is, for
example, administered to an adult 3 to 6 times daily in an amount
0of 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
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

Four eye drops - of sodium . 2-amino-3-(4-
bromobenzoyl)phenylaéetate comprising the components as shown
in Table 1 were prepared, filled respectively into a

polypropylene container and subjected to stability test at 60°C.
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Table 1
Comparison
Component A-01 A-02 A-03
Example 1
Sodium 2-amino-3-(4-
0.1 g 0.1 g 0.1 g 0.1 g
bromobenzoyl)phenylacetate
Boric acid 1.5 g 1.5 g 1.5 g 1.5 g
Benzalkonium chloride 0.005 g 0.005 g|0.005 g|0.005 g
Polysorbate 80 0.15 g - - -
Polyoxyl 40 stearate - 0.15 g - -
Tyloxapol - - 0.15 g | 0.02 ¢g
Sterile purified water q.s. g.s. g.s. g.s
Total volume 100 mL 100 mL 100 mL 100 mL
pH 7.0 7.0 7.0 7.0
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-03), sodium 2~amino-3-(4-
bromobenzoyl)phenylacetate in composition A-03 containing

0.02 w/v % of tyloxapol is more stable than that in composition

. Page 322 of 361




10

16

A-02 containing 0.15 w/v % of tyloxapol.

Experimental Example 2: Stability test of sodium 2-amino-3-(4-
bromobenzoyl)phenylacetate

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

acid and the pH in each eye drop were measured.
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Table 2

Components A—04 A—05 A—06 A—07 A—08

Sodium 2-amino-3-(4-

bromobenzoyl)phenyl- 0.1 g 0.1 g 0.1 g 0.1 g 0.1 g

acetate .

Boric acid 1.1 g i.1 g 1.1 g l.1 g 1.1 g
| Borax 1.1 g 1.1 g| 1.1¢g] 1.1 4 1.1 ¢

Benzalkonium chloride 0.005g | 0.005g | 0.005g 0.005g 0.005g

Polysorbate 80 — — v — — —_

Tyloxapol 0.02 g 0.05¢g 0.03g - -

Polyoxyl 40 stearate - - - 0.02g 0.05 g

Polyvinyl-~

pyrrolidone (K-30)

Sodium edetate 0.02 g| 0.02g| o0.02g| 0.02g] o0.02 g
Sodium hydroxide g.s. g.s. qg.s. g.s. g.s.
Sterile purified
g.s. g.s. g.s. q.s. g.s.
water
Total volume 100 mL 100 mL | 100 mL | 100 mL] 100 mL
pH 8.17 8.16 8.15 8.19 8.19
Remaining
60°C, 92.6 90,9 92.0 93.4 93.1
rate (%)
4 weeks
pH 8.15 8.16 8.15 8.13 8.14

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-
bromeobenzoyl)phenylacetate at 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-04, A-05, A-06, A-07 and A-08 containing 0.02w/v %, 0.03w/v $
and 0.05 w/v % of tyloxapol or 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, which indicates that those compositions have

sufficient stability for eye drops.

Experimental Example 3: Preservative effect test of aqueousv
liquid preparation containing sodium 2 -aminé-3 -(4-
bromobenzoyl)phenylacetate

Preservative effect test of compositions A-04, A-05 and
A-07 of Experimental Example 2 was carried out against
Staphylococcus aureus (hereinafter referred to as S. aureus),
Escherichia Coli (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).

The results are shown in Tables 3-1, 3-2 and 3-3.
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Table 3-1
Cell count (CFU/mL)
Inoculum 6 hours 124 hours| 7 days | 14 days | 21 days | 28 days
A—04 count after after after after after after
inocula- [inocula-}inocula-|inocula-|inocula-|inocula-
tion tion tion tion tion tion
S. aureus 2.1x10° 3.0x10° 0 (] 0 0 0
E. coli 6.5x10° 0 0 0 0 0 0
P, éeruginosa 5.8x10° 0 0 0 . v} 0 0
C. albicans 3.2x10° - — 0 ] 0 0
A. niger 1.8x10° - S - 0 0 ] 0
Table 3-2
Cell counf (CFU/mL)
Inoculum 6 hours |24 hours| 7 days | 14 days | 21 days | 28 days
A—05 count after after .| after after after after
inocula- | inocula- |inocula-| inocula- [inocula-|inocula-
tion tion tion tion tion tion
S. aureus 2.1x10° 1.7x10° | 2.0x10" 0 0 0 0
E. coli 6.5x10° 0 0 0 0 0 0
P. aeruginosa 5,.8x10° 0 0 0 0 o 0
C. albicans 3.2x10° - - ] 0 0 0
A. niger 1.8x10° — - 0 0 0 0
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Table 3-3
Cell count (CFU/mL)
Inoculum| 6 hours |24 hours| 7 days | 14 days | 21 days | 28 days
A—07 count after after after after after after
inocula-|inocula-|{inocula-|inocula-|inocula-{ inocula-
tion tion tion tion tion tion
S. aureus 2.7x10° | 3,1x10* 0 0 0 0 0
E. coll 7.4x10° 0 0 0 0 0 0
P. aeruginosa | 8.8x10° 0 0 0 0 0 ]
C. albicans 4.6x10° - - 0 0 0 0
A. niger 1,0x10° - — 0 0 0 0

As 1s apparent from Tables 3-1, 3-2 and 3-3, the
pPreservative effect 6f composition A-04 Was found to be
compatible with EP-criteria A in European Pharmacopoeia (EP),
and those of compositions A-05 and A-07 were found to be
compatible with EP-criteria B.

The EP-criteria A and EP-criteria B are given in the
following.

EP-criteria A:

Viable cell counts of bacferia (§. aureus, P.aeruginosa)
6 hours, 24 hours, and 28 days after inoculation decrease to
not more than 1/100, not more than 1/1000, and undetectable,
respectively.

Viable cell count of fungi (C. albicans, A. niger) 7 hours
after inoculation décreases to not more than 1/100, and
thereafter, the cell count levels off or decreases.

EP-criteria B
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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, respéctively, and thereafter,
the cell count levels off or decreases.

Viable cell count of fungi (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.

Example 1: Eye Drop

Sodium 2-amino-3-(4-
0.1 g
bromobenzoyl)phenylacetate 3/2 hydrate
Boric acid 1.1 9
Borax 1.1 g
Benzalkonium chloride 0.005 g
Tyloxapol | .0.02 g
Polyvinylpyrrolidone (K-30) 2.0 g
Sodium edetate 0.02 g
Sodium hydroxide q.s.
Sterile purified water ' to make total volume
of 100 mL
pH 8.17

An eye drop is prepared using the above components in a

conventional manner.
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Example 2: Eye Drop

Sodium 2-amino-3-(4-
0.1 g
bromobenzoyl)phenylacetate 3/2 hydrate
Boric acid 1.1 ¢
Borax 1.1 g
Benzalkonium chloride 0.005 g
Tyloxapol 0.05 ¢
Polyvinylpyrrolidone (K-30) ‘ 2.0g
Sodium edetate . 0.02 g
Sodium hydroxide _ » g.s.
Sterile purified water ' to make total volume
of 100 mL
pPH 8.16

An eye drop is prepared using the above components in a

conventional manner.
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Example 3: Eye Drop

Sodium 2-amino-3-(4-

. 0.14g
bromobenzoyl)phenylacetate 3/2 hydrate
Boric acid 1.1 g
Borax 1.1 g
Benzalkonium chloride 0.005 g
Polyoxyl 40 stearate ' 0.02 g
Polyvinylpyrrolidone (K-30) 2.0 g
Sodium edetate 0.02 g
Sodium hydroxide qg.s.
Sterile purified water to make total volume

of 100 mL
pH 8.19

An eye drop is prepared using the above components in a

conventional manner.

INDUSTRIAL APPLICABILITY

The aqueous liquid preparation of the present invention
in the form of eye drops is useful for the treatment of
blepharitis, conjunctivitis, scleritis, and postoperative
inflammation. Such preparation is also useful for the
treatment of nasal dr‘op for treatment of, for example, allergic
rhinitis and inflammatory rhinitis (e.g. chronic rhinitis,
hypertrophic rhinitis, nasal polyp, etc.)

The present application 1s based on application No.
12427/2003 filed in Japan, and includes the entire contents
thereof. By reference, the references including patents and

patent applications cited herein are incorporated in the
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present application at the same level as when the entire
contents thereof are disclosed. Furthermore, since it is
obvious that the present invention can be carried out beyond
the description of the above explaﬁation and Working Examples,
in 1light of the foregoing description, various other
modifications and changes can be made to the present invention,
and thus these modifications and changes should be considered

to be within the scope of the claims appended hereto.
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- CLAIMS

l. 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.

2. The aqueous liquid preparation acdording toclaiml, wherein
the

alkyl aryl polyether alcohol type polymer has a polymerization
degree of 3 to 10, the alkyl contains 1 to 18 carbon atorﬁs, the
aryl is a phenyl residue, and the polyether alcohol is
represented by the formula O(CH,CH,0).H in which X is an integer

of 5 to 100.

3. The aqueous liquid preparation according to claim 1 or 2,
wherein the alkyl aryl polyether alcohol type polymer is

tyloxapol.

4. The aqueous liquid preparation according toclaim 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 claim 1 or 4,
wherein the polyethylene glycol fatty acid ester is

polyethylene glycol monostearate.
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6. The aqueous liquid preparation according to any one of
claims 1 to 3, wherein the concehtration of the alkyl aryl
polyether alcohol type polymer is selected from a range of
minimum concentration of 0.0l w/v $ to maximum concentration

of 0.5 w/v %.

7. The aqueous liquid preparation according to any one of
claims 1, 2 or 4, wherein the concentration of the polyethylene
glycol fatty acid ester is selected from a range of minimum
concentration of 0.02 w/v % to maximum concentration of 0.1

w/v %.

8. The aqueous liquid preparation according to any one of
claims 1 to 7, wherein the concentration of the 2-amino-3-(4-
bromobenzoyl)phenylacetic acid or a pharmacologically

acceptable salt thereof or a hydrate thereof is 0.01 to 0.5 w/v & .

8. The aqueous liguid preparation according to any one of
claims 1 to 8, wherein benzalkonium chloride is contained as

a preservative.

10. The aqueous liquid preparation according to any one of 1
to 9, wherein the pharmacologically acceptable salt of

2-amino-3-(4-bromobenzoyl)phenylacetic acid is a sodium salt.

1l1. The aqueous liquid preparation according to any one of
claims 1 to 10, wherein the pH of the aqueous'liquid preparation

is within a range of 7 to 9.
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12. The aqueous liquid preparation according to claim 11,
wherein the pH of the aqueous liguid preparation is within a

range of 7.5 to 8.5.

13. The aqueous liquid preparation according to any one of
claims 1 to 12, wherein the aqueous liquid preparation is an

eye drop.

l4. The aqueous liquid preparation according to any one of
claims 1 to 12, wherein the aqueous liquid preparation is a nasal

drop.

15. An eye drop comprising sodium 2-amino-3-(4-
bromobenzoyl)phenylacetate 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
1iquidpreparation,whichcomprisesincorporatingtyloxapolor
polyethylene glycol monostearate into an agueous liquid
preparationcontaining2-amino-3-(4-bromobenzoyl)phenylacetic

acid or a pharmacologically acceptable salt thereof or a hydrate
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thereof.

18. A method for inhibiting decrease in preservative effect
of a preservative in an agqueous 1liquid preparation of
2-amino-3-(4- bromobenzoyl)phenylacetic acid or a
pharmacologicallyacceptablesaltthereofcn:ahydratethereof,
whichcomprisesincorporatingtyloxapolorpmlyethyleneglycol
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.

Page 335 of 361



- 10

15

29

Abstract

An aqueous liquid preparation of the present invention
containing 2-amino-3-(4-bromobenzoyl)phenylacetic acid or its
pharmacologically acceptable salt or a hydrate thereof, an
alkyl aryl polyether alcohol type polymer such as tyloxapol,
or a polyethylene glycol fatty acid ester such as polyethylene
glycol monostearate is stable. Since even in the case where
a preservative is incorporated into said aqueous 1liquid
preparation, the preservative exhibits a sufficient
pPreservative effect for a long time, said aqueous liquid
preparation in the form of an eye drop is useful for the treatment
of blephér:_i.tis, conjunctivitis, scleritis, and postoperative
inflammation. Also, the aqueous liquid preparation of the
present invention in the form of a nasal drop is useful for the
treatment of allexrgic rhinitis and inflammatory rhinitis (e.g.

chronic rhinitis, hypertrophic rhinitis, nasal polyp, etc.).
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Attorney Docket No.:  2014-0545 /fWMC/01736

DECLARATION FOR UTILITY OR DESIGN APPLICATION

}Z:I:n‘;fon AQUEOUS LIQUID PREPARATION CONTAINING 2-AMINO-3-(4-
BROMOBENZOYL)PHENYLACETIC ACID

As the below named inventor, I hereby declare that:

This declaration
is directed to: X | The attached application, or

United States application or PCT international application

number filed on .

The above-identified application was made or authorized to be made by me.
I believe that I am the original inventor or an original joint inventor of a claimed inventien in the application.

I hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.5.C. 1001
by fine or imprisonment of not more than five (5) years, or both. :

.| Note to.Inventor: 37 C.F.R. § 1.63(0) states: “A person may not execute an oath or declaration for an application
unless that person has reviewed and understands the contents of the application, including the claims, and is aware
of the duty to disclose to the Office all information known to the person to be material to patentability as defined in

§ 1.56.”

Inventor (Legal Name): Shirou SAWA
Signature: Shirou S awa.,

Note: Use an additional form for each additional inventor.
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E:}:ngon AQUEOUS LIQUID PREPARATION CONTAINING 2-AMINO-3-(4-
| | BROMOBENZOYL)PHENYLACETIC ACID .

| As the below named inventor, I hereby declare that:

This declaration . ‘
is directed to: - X | The attached application, or

United States application or PCT international application

number filed on.

The above-identified application was made or authorized to be made by me.
1 believe that I am the original inventor or an original joint inventor of a claimed invention in the applicatidn.

I hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001
by fine or imprisonment of not more t_han five (5) years, or both. .

Note to Inventor: 37 C.F.R. § 1.63(c) states: “A person may not execute an oath or declaration for an applicatioﬁ
unless that person has reviewed and understands the contents of the application, including the claims, and is aware
of the duty to disclose to the Office all information known to the person to be material to patentability as defined in

§ 1.56.”

Inventor (Legal Name): Shubei FUJITA

Signaturé: W #M;}/W/ : Date: LO/-)'///y

Note: Use an additional form for each additional inventor.
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CERTIFICATION AND REQUEST FOR PRIORITIZED EXAMINATION
UNDER 37 CFR 1.102(e) (Page 1 of 1)

First Named : ‘ ‘ Nonpravisionat Applcstion Number (i
trvantor Shi rou SAWA Koy
?;iii:nc;§an: AQUEQUS LIQUID PREPARATION CONTAINING 2-AMING-3-{4-BROMOBENZOYLPHENYLACETIC 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(1)(1), the prioritized examination fee set forth in
37 CFR 1.17{c}, and if not already paid, the publicalion fee set forth in 37 CFR 1.18{d) have
been filad with the request. The basig filing fee, search fee, and examination fee are filed with
the regquest or have been already been paid. | understand that any required excess claims fees
or application size fee must be paid for the application.

2. 1understand 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.

3. The applicable box is chacked below:

iginal Application {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 udility application via EFS-Web.
e OR e
(b} The appiication is an original nonprovisional plant application filed under 35 U.8.C. 1114{a).
This certification and request is being filed with the plant application in paper.

ii. An executed inventor's cath or declaration under 37 CFR 1.63 or 37 CFR 1.64 for each
invantor, or the application data sheet meeting the conditions specified in 37 CFR 1.83(H)(3)(i} is
filed with the application.

#. [ Request for Continued Examination - Prioritized Examination under § 1.102(e){2)

i, Acrequest for continued exaniination has been filed with, or prior to, this form.
fi. I the application is g utility application, this cerdification and request is being filed vig EFS-Web.
fit. The application is an original nonprovisional utility application filed under 35 U.S.C. 111{a), oris
a national stage entry under 35 U.5.C. 371.
iv. This certification and request is being filed prior to the mailing of a first Office action responsive
o the request for continued examination,
v. No prior request for continued examination has been granted prioritized examination status
ar 37 CFR 1.1\%{@}{2}
arren ivi.

‘Digitally signed by /Warren M. Cheek,

Jr/

r;N'(‘I’EANaIrPh M. Cheek Ir/ o ou ‘

efmailzwcheek@wenderoth.com, c=US i . -
Signmrg h ee k, J r./« Date: 2014.04.25 11:00:26 -04'00' DaieA}?f!l 25, 2014
MNams y i Practitioner :
{Printi Typed) Wa rren M‘ Chee}( | Registration Number 33’367

Nate: This form must be signed in accordariws with 37 CFR 1.33 See 37 CFR 1.4(d} for signattre requirements and certificalions.
Submit muitivle forms i more than one signalure is required.”

D *Totat of L forms are submitted,
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
First Named Inventor
Shirou SAWA
Serial No. NEW

Filed April 25, 2014
Attorney Docket No. 2014-0545
AQUEOQOUS LIQUID PREPARATION
CONTAINING 2-AMINO-3-(4-
BROMOBENZOYL)PHENYLACETIC ACID
(Rule 1.53(b) Divisional
of Serial No. 14/165,976,
Filed January 28, 2014)

INFORMATION DISCLOSURE STATEMENT

Commissioner for Patents
P.O. 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/0S.

It is requested that the Examiner consider all the information of record in the prior parent
application (Serial No. 14/165,976), 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 C.F.R. 1.98(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 any fees 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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1b.

lc.

and thus no certification and/or fee is required.

[1 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:

(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 1.17(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, and

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 C.F.R. § 1.97(¢)(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
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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
§1.56(c) more than three months prior to the filing of the Statement (37 C.F.R. §
1.97(e)(2)).

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

reference is made to one or more of the following;:

a. [l  afull or partial English language translation submitted herewith,
b. [] an International Search Report submitted herewith,
c. [1 aforeign 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. [l 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. [1 A foreign patent office search report citing one or more of the references is enclosed.

Respectfully submitted,
/Wa r re n M Digitally signed by /Warren M. Cheek,
. Jr/

DN: cn=/Warren M. Cheek, Jr./, 0, ou,
Cheek, Jr./ st <
Warren M. Cheek
Registration No. 33,367
WMC/dlk Attorney for Applicant
Washington, D.C. 20005-1503
Telephone (202) 721-8200
Facsimile (202) 721-8250
April 25,2014
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
First Named Inventor
Shirou SAWA
Serial No. NEW
Filed April 25, 2014
AQUEOUS LIQUID PREPARATION : Attorney Docket No. 2014-0545
CONTAINING 2-AMINO-3-(4-
BROMOBENZOYL)PHENYLACETIC ACID
(Rule 1.53(b) Divisional

of Serial No. 14/165,976,
Filed November 28, 2012)

PRELIMINARY AMENDMENT

Commissioner for Patents
P.O. 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 any fees 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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AMENDMENTS TO THE CLAIMS

1-18. (Cancelled)

19. (New) A stable aqueous liquid preparation consisting essentially of: (a) a first
component; (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; (¢) boric acid; (d) sodium tetraborate; and (¢) water; 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 and is present in the preparation at
a concentration from about 0.05 w/v % to about 0.2 w/v %; the second component is tyloxapol
and is present in said liquid preparation in an amount sufficient to stabilize said first component;

and wherein said stable liquid preparation is formulated for ophthalmic administration.

20. (New) The aqueous liquid preparation according to claim 19, wherein the aqueous liquid

preparation further consists of sodium sulfite.

21. (New) The aqueous liquid preparation according to claim 19, wherein the first

component is a 2-amino-3-(4-bromobenzoyl)phenylacetic acid sodium salt.

22. (New) The aqueous liquid preparation according to claim 19, wherein the concentration

of tyloxapol is from about 0.01 w/v % to about 0.05 w/v %.

23. (New) The aqueous liquid preparation according to claim 19, wherein the pH of the

aqueous liquid preparation is from about 7.5 to about 8.5.

24. (New) The stable aqueous liquid preparation of claim 19; wherein the stable aqueous
liquid preparation consists of: (a) 2-amino-3-(4-bromobenzoyl)phenylacetic acid sodium salt; (b)
tyloxapol; (c) boric acid; (d) sodium tetraborate; (¢) EDTA sodium salt; (f) polyvinylpyrrolidone;
(g) sodium sulfite; and (h) water; wherein said liquid preparation is formulated for ophthalmic
administration, 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 %, and wherein the concentration of
tyloxapol is from about 0.01 w/v % to about 0.05 w/v %.

2
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25. (New) A stable aqueous liquid preparation consisting essentially of: (a) a first
component; (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; (¢) boric acid; (d) sodium tetraborate; and (¢) water; 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 and is present in the preparation at
a concentration from about 0.05 w/v % to about 0.2 w/v %; the second component is tyloxapol;
wherein said stable liquid preparation is formulated for ophthalmic administration; and 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.

26. (New) The aqueous liquid preparation according to claim 25, wherein the aqueous liquid

preparation further consists of sodium sulfite.

27. (New) The stable aqueous liquid preparation of claim 25; 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.

28. (New) The aqueous liquid preparation according to claim 25; 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 0.05 w/v % to about 0.1

w/v %.

29. (New) The aqueous liquid preparation according to claim 28, wherein the pH is from

about 7.5 to about 8.5.

30. (New) The stable aqueous liquid preparation of claim 25; wherein the stable aqueous
liquid preparation consists 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, 1 hydrate, and 3/2 hydrate; (b) tyloxapol; (c) boric acid; (d) sodium
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tetraborate; (¢) EDTA sodium salt; (f) polyvinylpyrrolidone; (g) sodium sulfite; and (h) water;
and wherein the concentration of the 2-amino-3-(4-bromobenzoyl)phenylacetic acid sodium salt
is from about 0.05 w/v % to about 0.1 w/v %, and the concentration of tyloxapol is about 0.02

w/v%.

31. (New) A stable aqueous liquid preparation consisting essentially of: (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; (¢) boric acid; (d) sodium tetraborate; and (¢) water; 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 and is present in the preparation at
a concentration from about 0.05 w/v % to about 0.2 w/v %; the second component is tyloxapol;
wherein said stable liquid preparation is formulated for ophthalmic administration; provided that

the liquid preparation does not include mannitol.

32. (New) The aqueous liquid preparation according to claim 31, wherein the aqueous liquid

preparation further consists of sodium sulfite.

33. (New) The aqueous liquid preparation according to claim 31, wherein the first

component is a 2-amino-3-(4-bromobenzoyl)phenylacetic acid sodium salt.

34. (New) The aqueous liquid preparation according to claim 31, 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 0.1 w/v %.

35. (New) The aqueous liquid preparation according to claim 31, wherein the pH is from

about 7.5 to about 8.5.

36. (New) The stable aqueous liquid preparation of claim 31; wherein the stable aqueous
liquid preparation consists 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, 1 hydrate, and 3/2 hydrate; (b) tyloxapol; (c) boric acid; (d) sodium
tetraborate; (¢) EDTA sodium salt; (f) polyvinylpyrrolidone; (g) sodium sulfite; and (h) water;

4
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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 %, and the concentration of tyloxapol is from about 0.02

w/v% to about 0.05 w/v %.

37. (New) The stable aqueous liquid preparation of claim 31; 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.

38. (New) The stable aqueous liquid preparation of claim 37; 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.

39. (New) The stable aqueous liquid preparation 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-bromobenzoyl)phenylacetic acid sodium salt, wherein the
concentration of the 2-amino-3-(4-bromobenzoyl)phenylacetic acid sodium salt is from about

0.05 w/v % to about 0.1 w/v %.

40. (New) The aqueous liquid preparation according to claim 39, wherein the pH of the

aqueous liquid preparation is from about 7.5 to about 8.5.

41. (New) The stable aqueous liquid preparation of claim 31; wherein the stable aqueous
liquid preparation consists 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, 1 hydrate, and 3/2 hydrate; (b) tyloxapol; (c) boric acid; (d) sodium
tetraborate; (¢) EDTA sodium salt; (f) polyvinylpyrrolidone; (g) sodium sulfite; and (h) water;
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

0.05 w/v % to about 0.1 w/v %.

42. (New) The aqueous liquid preparation of claim 19, wherein the aqueous liquid

preparation does not include any preservative.

Page 355 of 361



43. (New) The aqueous liquid preparation of claim 25, wherein the aqueous liquid

preparation does not include any preservative.

44. (New) The aqueous liquid preparation of claim 31, wherein the aqueous liquid

preparation does not include any preservative.

45. (New)  The aqueous liquid preparation according to claim 19, optionally further
consisting of one or more additives selected from the group consisting of buffers, thickeners,

stabilizers, chelating agents, and pH controlling agents.
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REMARKS

The present application is a divisional of Serial No. 14/165,976 filed January 28, 2014.
The present Preliminary Amendment is submitted to cancel original claims 1-18, add new claims
19-45.

No new matter has been added.

Respectfully submitted,

Digitally signed by /Warren M. Cheek,
/Warren M. »

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

email=wcheek@wenderoth.com,
C h e e k J l / =US
7 e

Date: 2014.04.25 11:00:09 -04'00'
Warren M. Cheek
Registration No. 33,367
WMC/dlk Attorney for Applicant
Washington, D.C. 20005-1503
Telephone (202) 721-8200
Facsimile (202) 721-8250
April 25,2014
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Modified PTO/AIA/82A (07-12)
(WLP version 9/2012)

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE
REGISTERED PRACTITIONERS

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/82B or equivalent) to
identify the application to which the Power of Attorney is directed, in accordance with 37 CFR 1.5. If the Power of
Attorney by Applicant form is not accompanied by this transmittal form or an equivalent, the Power of Attorney will not be
recognized in the application.

Application Number NEW
Filing Date April 25, 2014
First Named Inventor Shirou SAWA
AQUEOUS LIQUID PREPARATION
Title CONTAINING 2-AMINO-3-(4-
BROMOBENZOYL)PHENYLACETIC ACID
Art Unit
Examiner Name
Attorney Docket Number 2014-0545

Applicant’s or Agent’s Reference No.

/ Wa rre HCM;@%R@@J&MM&M/Patent Practitioner

email=wcheek@wenderoth.com, k=US
Signature C h e e k’ J r./ Date:2014.04.25 10:59:16 -04'00' Date ApI‘ll 25 , 20 l 4
Name Warren M. Cheek Telephone (202) 721-8200
Registration
Number 33,367

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

Total of 1 form are submitted.
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Modified PTO/AIA/82B (07-12)
(WLP Version 9/2012)

GENERAL POWER OF ATTORNEY BY APPLICANT
FOR UNITED STATES PATENT

I hereby revoke all previous powers of attorney given in the application referenced in the attached
transmittal letter (form PTO/AIA/82A or equivalent).

I hereby appoint the practitioners associated with the following Customer Number for
Wenderoth, Lind & Ponack, L.L.P.: —

| as my/our attorneys or agents, and to transact all business in the United States Patent and Trademark
Office in connection with the application referenced in the attached transmittal letter (form
PTO/AIA/82A or equivalent).

Please recognize or change the correspondence address for the application referenced in the attached
transmittal letter to the address associated with the above-mentioned Customer Number

I am the Applicant:

Inventor or Joint Inventor

Legal Representative of a Deceased or Legally Incapacitated Inventor

X| Assignee or Person to Whom the Inventor is Under an Obligation to Assign

Person Who Otherwise Shows Sufficient Proprietary Interest (e.g., a petiﬁon under 37 CFR
1.46(b)(2) was granted in the application or is currently being filed in this document)

SIGNATURE of Applicant for Patent

Signatt;re %l W"\’ Date 2o/2., [/, { 7

z=
Name Shuhef YOSHI DA

Title : Executive Vice Presiclent

Company SENJU PHARMACEUTICAL CO., LTD.

Note: Signature - this form must be signed by the Applicant or a person authorized to act on behalf of Applicant.

Submit multiple forms for more than one signature
Total of 1 forms are submitted.
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Document code: WFEE

United States Patent and Trademark Office
Sales Receipt for Accounting Date: 05/09/2014

ASAHLE SALE #00000027 Mailroom Dt: 04/25/2014 230975 14261720
01 FC: 1202 560.00 DA
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APPLICATION AS FILED - PART |

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number Filing Date
Substitute for Form PTO-875 14/261,720 04/25/2014 | [ To be Mailed
eNnTiTY: [XLArRceE [ smaLL [] Micro

(Column 1) (Column 2)
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($)
L1 Basic Fee N/A N/A N/A
(37 CFR 1.16(a), (b), or (c))
D SEARCH FEE N/A N/A N/A
(37 CFR 1.16(K), (i), or (m))
L
EXAMINATION FEE
(37 CFR 1.16(0), (), or (q)) N/A N/A N/A
TOTAL CLAIMS ) N
(87 CFR 1.16() minus 20 = X3 =
INDEPENDENT CLAIMS ) N
(87 CFR 1.16(h) minus 3 = X3 =
If the specification and drawings exceed 100 sheets
] of paper, the application size fee due is $310 ($155
ASF;PCL;%?-TSN SIZE FEE for small entity) for each additional 50 sheets or
¢ 16(s)) fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).
[ MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16()
P—
* If the difference in column 1 is less than zero, enter “0” in column 2. TOTAL
APPLICATION AS AMENDED - PART Il
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
— | 04/25/2014 | \-1er PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
g T 7 - 27 Minus | == 27 =0 x $80 = 0
z | weeven -3 inus | -3 - 0 x 5420 - 0
= | [ application Size Fee (37 CFR 1.16(s))
<C  f—
|:| FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16()))
TOTAL ADD’L FEE 0
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
AFTER PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
— AMENDMENT PAID FOR
v B vinus | - - xs -
= [ Independent . ; -
) (272€:r11.1esr1(h)) Minus = X $ =
Z | [ Appiication size Fee (37 CFR 1.16(s))
=
< |:| FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16()))

* If the entry in column 1 is less than the entry in column 2, write “0” in column 3.

** If the “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 number found in the appropriate box in column 1.

TOTAL ADD’L FEE

LIE
/DIANA BATES/

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 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, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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