


NDA/EFFICACY SUPPLEMENT ACTION PACKAGE CHECKLIST

Supplement Number

Drug: Acular LS (ketorolac tromethamine
ophthalmic solution) 0.4%

Applicant: Allergan, Inc.

RPM: Raphael R. Rodnguez

HFD- 550 Phone # 827-2090

Ai‘)phcatmn Type: 505 (b)

*+ Application Classifications:

Reference Listed Drug (NDA #, Drug name):

s  Review prionty

(X) Standard () Prionty

e Chem class (NDAs only)

s Other (e.g., orphan, OTC)

-

<+ User Fee Goal Datés June 7, 2003
%+ Special programs (indicate ail that apply) (X) None
Subpart H
()21 CFR 314.510 {accelerated
approval)

()21 CFR 314.520 i
(restricted distribution)

() Fast Track
Rolling Review

-
b

User Fee Information

¢ User Fee

(X) Paid

s  User Fee waiver

( ) Small business

() Public health

( ) Barrier-to-Innovation
() Other

s  User Fee exception

() Orphan designation
{ ) No-fee 505(b)(2)
Other

¢ Application Integrity Policy (AIP)

» Applicant is on the AIP

() Yes. (X) No

»  This application is on the AIP

() Yes (X)No

*  Exception for review (Center Director’s memo)

¢  OC clearance for approval

notice).

*» Debarment certification: verified that qualifying language (e.g., willingly, knowingly} was { (X) Venfied .
not used in certification and certifications from foreign applicants are co-signed by U.S.
agent.
%+ Patent
» Information: Verify that patent information was submitted (X) Verified
e Patent certification [505(b)(2) applications]: Verify type of certifications 21 CFR 314.50(i)(1)()(A)
submitted Ol OO0 QI OIvVse -
21 CFR 314.503)(1)
QaG) Q) (i)
»  For paragraph LV certification, verify that the applicant notified the patent () Verified

holder(s) of their certification that the patent(s) is invalid, unenforceable, or will
not be infringed (certification of notification and documentation of receipt of

¥
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< Exclusivity Summary (approvals only)

5/30/03

Administrative Reviews (Project Manager, ADRA) (indicate date of each review)

Actions

il X
Krwet s ] X

¢  Proposed action

(X)AP ()TA ()AE ()NA

¢ Previous actions (specify type and date for each action taken)

+  Status of advertising {approvals only)

5

( } Materials requested in AP letter

-
D
*

Rcvicwed for Subpart H

Public communicanons

fod
s  Press Office notified of action (approval only) (X) Yes () Not applicable
(X) None
() Press Release
* Indicate what types (if any) of information dissemination are anticipated () Taik Paper

() Dear Health Care Professional
Letter

-,
L]

Labeling (package insert, patient package insert (1f applicable), MedGuide (if applicable)}

e Division’s proposed labeling (only if generated after latest applicant submission

of labeling) s
+  Most recent applicant-proposed labeling 5/20/03 &
e  Original applicant-proposed labeling 8/6/02

e  Labeling reviews (including DDMAC, Office of Drug Safety trade name review,
nomenclature reviews) and minutes of labeling meetings (indicate dates of
reviews and meetings)

DMETS 4/25/03

s  Other relevant labeling {e.g., most recent 3 in class, class labeling)

Labels (immediate container & carton labels)

s Division proposed {only if generated after latest applicant submission)

i

*  Applicant proposed

8/6/02

s Reviews

11/1/02; 5/28/03

Post-marketing commitments

s  Apgency request for post-marketing commitments

*  Documentation of discussions and/or agreements relating to post-marketing
commitnents

Outgoing correspondence (i.e., letters, E-mails, faxes)

¥  Memoranda and Telecons

* Minutes of Meetings

5/23/01

s  EOP2 meeting (indicate date)
*  Pre-NDA meeting (indicate date) 5/20/02
*  Pre-Approval Safety Conference (indicate date; approvals only)
»  Other v
<  Advisory Committee Meeting
e  Date of Meeting N/A
s  48-hour alert N/A
Federal Register Notices, DESI documents, NAS, NRC (if any are applicable) N/A




Summary Reviews (e.g., Office Director,
{indicate date for each review)
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Clinical review(s) (indicate date for each review)

11/1/02; 2/19/03; 5/28/03

Microbiology (efficacy) review(s) (indicate date for each review)

% Safety Update review(s) (indicate date or location if incorporated in another review) 5/28/03
< Pediatric Page(separate page for each indication addressing status of all age groups) 5/29/03
<« Statistical review(s) (indicate date for each review) 2/5/03
** Biopharmaceutical review(s) (indicate date for each review) 3/21/03
% Controlled Substance Staff review(s) and recommendation for scheduling {indicate date N/A

Sfor each review)

Clinical Inspection Review Summary (DSI)

¢ Clinical studies

* Bioequivalence studies

3 14 St

CMC review(s) (indicate date for each review)

N/A

Environmental Assessment

e Categorical Exclusion (indicate review date)

* Review & FONSI (indicate date of review) N/A
» Review & Environmental Impact Statement (indicate date of each review)
“» Micro (validation of stenilization & product sterility) review(s) (indicate date for each 3/7/03

review)

Facilities inspection (provide EER report)

Date completed: 3720 /o3
(X) Acceptable
{) Withhold recommendation

Methods validation

Pharm/tox review(s), including referenced IND reviews (indicate date for each review)

() Completed
(X) Requested
} Not yet requested

< 10/15/02
«+ Nonclinical inspection review summary N/A
%+ Statistical review(s) of carcinogenicity studies (indicate date for each review) N/A
*» CAC/ECAC report N/A




'Number of Pages
Redacted 7

<. 0. &
0.0 0’0 0’0

Draft Labeling
(not releasable,




EXCLUSIVITY SUMMARY for NDA # 21-528 SUPPL #

Trade Name ACULAR LS Generic Name Ketorolac Tromethamine
Ophthalmic Solution 0.4%

Applicant Name Allergan, Inc. HFD- 550
Approval Date

PART I: IS AN EXCLUSIVITY DETERMINATION NEEDED?

1. An exclusivity determination will be made for all original
applications, but only for certain supplements. Complete
Parts II and III of this Exclusivity Summary only if you
answer "YES" to one or more of the following questions about
the submission.

a) Is it an original NDA? YES/ X / NO / /

b) Is it an effectiveness supplement? YES / / NO / X /

If yes, what type(SEl, SE2, etc.)? 38 - new formulation®

¢} Did it require the review of clinical data other than to
support a safety claim or change in labeling related to
safety? (If it required review only of bicavailability
or biocequivalence data, answer "NO.")

YES / X/ NO /

If your answer is "no" because you believe the study is a
biocavailability study and, therefore, not eligible for
exclusivity, EXPLAIN why it is a biocavailability study,
including your reasons for disagreeing with any arguments
made by the applicant that the study was not simply a
bicavailability study.

If it is a supplement requiring the review of clinical
data but it is not an effectiveness supplement, describe
the change or claim that is supported by the clinical
data:
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e d) Did the applicant request exclusivity?

YES / X / NO /___/

If the answer to (d) is "yes," how many years of
exclusivity did the applicant request?

3 vears

e) Has pediatric exclusivity been granted for this Active
Moiety?

YES / X / NO /_ /

IF YOU HAVE ANSWERED "NO" TO ALL OF THE ABOVE QUESTIONS, GO

DIRECTLY TO THE SIGNATURE BLOCKS ON Page 9.

2. Has a product with the same active ingredient (s), dosage form, .
strength, route of administration, and dosing schedule
previously been approved by FDA for the same use? (Rx to OTC)
Switches should be answered No - Please indicate as such).

YES /__ / NO / X/

If yes, NDA # Drug Name

IF THE ANSWER TC QUESTION 2 IS "YES," GO DIRECTLY TO THE
SIGNATURE BLOCKS ON Page 9.

3. Is this drug product or indication a DESI upgrade?

YES /___/ NO /_X_/

IF THE ANSWER TO QUESTION 3 IS "YES," GO DIRECTLY TO THE

SIGNATURE BLOCKS ON Page 9 (even if a study was required for the
upgrade) .
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PART II: FIVE-YEAR EXCLUSIVITY FOR NEW CHEMICAL ENTITIES
(Answer either #1 or #2, as appropxriate)

1. Single active ingredient product.

Has FDA previously approved under section 505 of the Act any
drug product containing the same active moiety as the drug
under consideration? Answer "yes" if the active moiety
(including other esterified forms, salts, complexes, chelates
or clathrates) has been previously approved, but this
particular form of the active moiety, e.g., this particular
ester or salt (including salts with hydrogen or coordination
bonding) or other non-covalent derivative (such as a complex,
chelate, or clathrate) has not been approved. Answer "no" if
the compound requires metabolic conversion {other than
deesterification of an esterified form of the drug) to produce
an already approved active moiety. H

YES / X / NO / _/

If "yes," identify the approved drug product({s) containing the
active moiety, and, if known, the NDA #(s).

NDA # 15-700
NDA # 20-811
NDA #

2. Combination product.

If the prcduct contains more than one active moiety (as
defined in Part II, #1), has FDA previously approved an
application under section 505 containing any one of the active
moieties in the drug product? If, for example, the
combination contains one never-before-approved active moiety
and one previously approved active moiety, answer "yes." (An
active moiety that is marketed under an OTC monograph, but
that was never approved under an NDA, is considered not
previously approved.)

YES /__ / NO / X / v
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If "yes," identify the approved drug product{s) containing the
active moiety, and, if known, the NDA #(s).

NDA # N/A

NDA #

NDA #

IF THE ANSWER TO QUESTION 1 OR 2 UNDER PART II IS "NO,"™ GO
DIRECTLY TO THE SIGNATURE BLOCKS ON Page 9. IF "YES," GO TO PART
III.

PART III: THREE-YEAR EXCLUSIVITY FOR NDA'S AND SUPPLEMENTS

To qualify for three years of exclusivity, an application or
supplement must contain "reports of new clinical investigations
(other than bicavailability studies) essential to the approval of
the application and conducted or sponsored by the applicant." -
This secticn should/be completed only if the answer to PART II,
Question 1 or 2, was "yes."

1. Does the applicaticon contain reports of clinical
investigations? (The Agency interprets "clinical
investigations" to mean investigations conducted on humans
other than bicavailability studies.} If the application
contains clinical investigations only by virtue of a right of
reference to clinical investigations in another application,
answer "yes," then skip to question 3(a). If the answer to
3(a) is "yes" for any investigation referred to in another

application, do not complete remainder of summary f£or that
investigation.

YES / X / NO /_ /

IF "NO," GO DIRECTLY TO THE SIGNATURE BLOCKS ON Page 9.

2. A clinical investigation is "essential to the approval®" if the
Agency could not have approved the application or supplement
without relying on that investigation. Thus, the
investigation is not essential to the approval if 1) no
clinical investigation is necessary to support the supplement
or application in light of previously approved applications
(i.e., information other than clinical trials, such as
biocavailability data, would be sufficient to provide a basis
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for approval as an ANDA or 505(b) (2) application because of
what is already known about a previously approved product), or
2) there are published reports of studies {other than those
conducted or sponsored by the applicant) or other publicly
available data that independently would have been sufficient
to support approval of the application, without reference to
the clinical investigation submitted in the application.

For the purposes of this section, studies comparing two
products with the same ingredient(s) are considered to be
biocavailability studies.

(a) In light of previously approved applications, is a
clinical investigation (either conducted by the
applicant or available from some other source,
including the published literature) necessary to
support approval of the application or supplement?

YES / X / NO /___/

If "no," state the basis for your conclusion that a
clinical trial is not necessary for approval AND GO
DIRECTLY TO SIGNATURE BLOCK ON Page 9:

(k) Did the applicant submit a list of published studies
relevant to the safety and effectiveness of this drug
product and a statement that the publicly available
data would not independently support approval of the
application?

YES / / NO /_X_/
(1) If the answer to 2(b) is "yes," do you perscnally

know of any reason to disagree with the applicant's
conclusion? If not applicable, answer NO.

YES / / NO /_ /[

If ves, explain:

Page 5



(2) If the answer to 2(b) is "no," are you aware of
published studies not conducted or sponsored by the
applicant or other publicly available data that could
independently demonstrate the safety and effectiveness
of this drug product?

YES /_ / NO / X/

If ves, explain:

(c) If the answers toc {(b) (1) and (b} (2) were both "no,"
identify the clinical investigations submitted in the
application that are essential to the approval:

Investigation #1, Study # 191578-002

Investigation #2, Study # 191578-003

Investigation #3, Study #

. In addition to being essential, investigations must be "new"

to support exclugivity. The agency interprets "new clinical
investigation" to mean an investigation that 1) has not been
relied con by the agency to demonstrate the effectiveness of a
previously approved drug for any indication and 2) does not
duplicate the results of another investigation that was relied
on by the agency to demonstrate the effectiveness of a
previocusly approved drug product, i1.e., does not redemonstrate
something the agency considers to have been demonstrated in an
already approved application.

{(a) For each investigation identified as "essential to the
approval," has the investigation been relied on by the
agency to demonstrate the effectiveness of a previously
approved drug product? (If the investigation was relied
on only to support the safety of a previously approved
drug, answer "no.")

Investigation #1 YES / / NO / X /
Investigation #2 YES / / NO / X /
Investigation #3 YES / / NO [/ /

If you have answered "yes" for one or more
investigations, identify each such investigation and the
NDA in which each was relied upon:

Page 6



NDA # Study #

NDA # Study #
NDA # Study #
(b) For each investigation identified as "essential to the

approval," does the investigation duplicate the results
of another investigation that was relied on by the agency
to support the effectiveness of a previocusly approved
drug product?

Investigation #1 YES / / NO / X /
Investigation #2 YES / / NO / X /
Investigation #3 YES / / NO [/ /

If you have answered "yes" for one or more
investigations, identify the NDA in which a similar
investigation was relied on:

NDA # Study #
NDA # j Study #
NDA # Study #
(c) 1If the answers to 3(a}l and 3{(b) are no, identify each

"new" investigation in the application or supplement that
is essential to the approval (i.e., the investigations
listed in #2(c), less any that are not "new"):

Investigation #1, Study # 151578-002
Investigation #2, Study # 191578-003
Investigation # , Study #

. To be eligible for exclusivity, a new investigation that is

essential to approval must also have been conducted or
sponsored by the applicant. An investigation was "conducted
or sponsored by" the applicant if, before or during the
conduct of the investigation, 1) the applicant was the sponsor
of the IND named in the form FDA 1571 filed with the Agency,
or 2) the applicant (or its predecessor in interest) provided
substantial support for the study. Ordinarily, substantial
support will mean providing 50 percent or more of the cost of .
the study.
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(a) For each investigation identified in response to
question 3(c): if the investigation was carried out
under an IND, was the applicant identified on the FDA
1571 as the sponsor?

Investigation #1 !

IND # ===  YES / X /! NO /_ __/ Explain:

e s e

Investigation #2

IND __ YES / X_/

ram—

NO / / Explain:

(b} For each investigation not carried out under an IND or
for which the applicant was not identified as the
sponsor, did the applicant certify that it or the
applicant's predecessor in interest provided
substantial support for the gtudy?

Investigation #1

YES / / Explain NO [/ / Explain

Investigation #2

YES / / Explain NO / / Explain

)
|
|
|
|
|
|
|
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{c)

Notwithstanding an answexr of "yes" to (a) or (b), are
there other reasons to believe that the applicant
should not be credited with having "conducted or
sponsored" the study? (Purchased studies may not be
used as the basis for exclusivity. However, if all
rights to the drug are purchased (not just studies on
the drug), the applicant may be considered to have
sponsored or conducted the studies sponsored or
conducted by its predecessor in interest.)

YES /___/ NO /_X /

If yes, explain:

-

Raphael R. Rodriguez, PM Lucious Lim, Clinical Reviewer.

/S/ 5’/-39/3

Wiley A7 Chambers, M.D.
Deputy Director, HFD-550 Date

cC:

Archival NDA 21-528
HFD-550 /Division File
HFD-550 /RPM/ RodriguezR
HFD-093/Mary Ann Holovac
HFD-104/PEDS/T.Crescenzi

Form OGD-011347
Reviged 8/7/95; edited B/8/95; revised 8/25/98, edited 3/6/01
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PEDIATRIC PAGE
(Complete for all APPROVED original applications and efficacy supplements)

NDA/BLA#:__ 21-528 Supplement Type (e.g. SES): Supplement Number:
.mp Date; 8/9/02 Action Date:

HFD 350 Trade and generic names/dosage form: _ Acular LS (ketorolac tromethamine ophthalmic solution) 0.4%

Applicant: __ Allergan, Inc Therapeutic Class: _Non-steroidal anti-inflammatory apent

Indication(s) previously approved: 1.) Temporary relief of ocular itching due to seasonal allergic conjunctivitis
2.) Treatment of postoperative inflammation in patients who have undergone cataract
extraction

~ 3.) Reduction of ocular pain and photophobia following incisional refractive surgerv

Each approved indication must have pediatric studies: Completed, Deferred, and/or Waived.
Number of indications for this application(s):__ |

Indication =1: Reduction of ocular pain and ocular symptom of burning/stinging following corneal refractive
surgery.

Is there a full waiver for this indication (check one)?
XX Yes: Please proceed to Section A.
O No: Piease check all that apply: Partial Waiver Deferred Completed

NOTE: More than one may apply
Please proceed to Section B, Section C, and/or Section D and complete as necessary.

| Section A: Fully Waived Studies

Reason(s) for full waiver:

U Products in this class for this indication kave been studied/labeled for pediatric population

1 Disease/condition does not exist in children

3 Too few children with disease to study

J There are safety concerns

XX Other: _ The indication is not applicable to the pediatric population. Corneal refractive surgery is contraindicated
in children.

If studies are fully waived, then pediatric information is complete for this indication. If there is another indication, please see
Attachment A. Otherwise, this Pediatric Page is complete and should be entered into DFS.

Section B: Partially Waived Studies

Agefweight range being partially waived:

Min kg mo. yr. Tanner Stage
Max kg mo. yr. Tanner Stage

—

Reason(s) for partial waiver:

Products in this class for this indication have been studied/labeled for pediatric population
Disease/condition does not exist in children

Too few children with disease to study

There are safety concerns

gooo



NDA 21-528
Page 2

0] Adult studies ready for approval
=== (1 Formulation needed
O Other:

If studies are deferred, proceed to Section C. [f studies are completed, proceed to Section D. Otherwise, this Pediatric Page 15
complete and should be entered into DFS,

Section C: Deferred Studies

_ Age¢/weight range being deferred:

Min kg mo. yr. Tanner Stage
Max kg mo. yr. Tanner Stage

Reason(s) for deferral:

Products in this class for this indication have been studied/labeled for pediatric population
Disease/condition does not exist in children

Too few children with disease to study

There are safety concerns

Adult studies ready for approval

Formulation needed
Other:

000000

Date studies are due {mm/dd/yy):

udies are completed, proceed to Section D. Otherwise, this Pediatric Page 1s complete and should be entered into DFS.

Section D: Completed Studies

Age/weight range of completed studies:

Min kg mo. yr. Tanner Stage
Max kg mo. yr. Tanner Stage
Comments:

If there are additional indications, please proceed to Attachment A. Otherwise, this Pediatric Page is complete and should be entered
into DFS.

This page was completed by:

Lucious Lim, Clinical Reviewer Raphael Rodriguez, PM

cc: NDA
HFD-95(/ Terrie Crescenzi
HFD-960/ Grace Carmouze
(revised 9-24-02)
- FOR QUESTIONS ON COMPLETING THIS FORM CONTACT, PEDIATRIC TEAM, HFD-960
301-594-7337



Allergan Confidential NDA 21-528
Ketorolac tromethamine ophthalmic solution 0.4% Section 19

REQUEST FOR WAIVER OF PEDIATRIC STUDIES

In accordance with CFR 314.55(c)(2)(i), Allergan, Inc., is requesting a waiver of the
pediatric study requirements for this onginal New Drug Application for Ketorolac

_ Tromethamine Ophthalmic Solution 0.4%. Allergan, Inc., is requesting this waiver based on
the following reasons: This proposed new product is not likely to be used in a substantial
number of pediatric patients based on the proposed indication of “the reduction of ocular
pain and ocular symptoms of foreign body sensation, burning/stinging, tearing, and
photophobia following refractive surgery”. Additionally, Allergan previously submitted a
Pediatric Study Report to the Agency on June 18, 2001 for NDA 19-700 and NDA 20-811
which was done with the same active ingredient, ketorolac tromethamine, formulated at
0.5% in pediatric patients between 3 and 12 years of age. This pediatric study was
subsequently approved by the Agency on February 8, 2002 and pediatric exclusivity was
granted to the above mentioned NDAs. ¢

I

Peter Kres
Senior VicePtresident
Global Regulatory Affairs

ate

APPEARS THIS WAY
ON ORIGINAL

requestforpediatricwaiver.pdf p. 001 1 143



CONSULTATION RESPONSE

DIVISION OF MEDICATION ERRORS AND TECHNICAL SUPPORT
OFFICE OF DRUG SAFETY
(DMETS; HFD-420)

DATE RECEIVED: January 29, 2003 DUE DATE: April 23, 2003 ODS CONSULT #: 02-0195-1
TO: Lee Simon
Director, Division of Anti-Inflammatory, Analgesic and Ophthalmologic Drug Products
HFD-550

THROUGH: Raphael Rodriguez
Project Manager
HFD-550

PRODUCT NAME: NDA SPONSOR.:
Acular PRO Allergan, Inc
(Ketorolac Tromethamine Ophthalmic Solution) 0.4%

NDA: 21-528

SAFETY EVALUATOR: Denise P. Toyer, Pharm.D. L

SUMMARY: In response to a consult from the Division of Anti-Inflammatory, Analgesic and Ophthalmologic
Drug Products (HFD-550), the Division of Medication Errors and Technical Support (DMETS) conducted a
review of the proposed proprietary name “Acular *= to determine the potential for confusion with approved
proprietary and established names as well as pending names.

RECOMMENDATIONS:

1. DMETS does not recommend the use of the modifier == in conjunction with the proprietary name, Acular
for this 0.4% formulation of Ketorolac Tromethamme. Additionaily, DMETS does not recommend use of any
modifier in conjunction with Acular Ophthalmic Solution 0.4%.

2. DMETS recommends that the sponsor provide an educational campaign to health care practitioners upon launch
of the new strength.

DMETS also recommends implementation of the labeling revision outlined in Section 11l of this review.

(9]

4. DDMAC does not recommend use of the proprietary name Acular ——_from a promotional perspective for
the following reason: ' “wmgimplies the drug is superior to other treatment options.

Carol Holquist, RPh Jerry Phillips, RPh v
Deputy Director, Associate Director

Division of Medication Errors and Technical Support Office of Drug Safety

Office of Drug Safety Center for Drug Evaluation and Research

Phone: (301) 827-3242 Fax: (301) 443-9664 Food and Drug Administration




Division of Medication Errors and Technical Support (DMETS)
Office of Drug Safety
HFD-420; Parklawn Rm. 6-34
Center for Drug Evaluation and Research

PROPRIETARY NAME REVIEW

DATE OF REVIEW: Apnl 8, 2003
* NDA# 21-528
NAﬁE OF DRUG: Acular cam=

{Ketorelac Tromethamine Ophthalmic Solution) 0.4%

NDA HOLDER: Allergan, Inc.

L. INTRODUCTION:

This consult was written in response to a request from the Division of Anti-Inflammatory,
Analgesic and Ophthalmologic Drug Products (HFD-550), to review the proprietary name Acular
-— regarding potential name confusion with other proprietary/established drug names. The root
name ‘Acular’ is the proprietary name for ketorolac tromethamine Ophthalmic Solution 0.5%
which was approved November 9, 1992 (NDA# 19-700). The preservative free formulation,
*Acular PF, also contains ketorolac tromethamine 0.5% and was approved November 3, 1997
(NDA# 20-811). The proposed product, Acular ~~  will contain ketorolac tromethamine 0.4%
and will also contain the same preservative and inactive ingredients found in Acular. However,
the indication of use differs from Acular. Acular is indicated for the temporary relief of itching
due to seasonal allergic conjunctivitis, and for the treatment of postoperative inflammation in
patients who have undergone cataract extraction whereas Acular — 1s indicated for reduction of
ocular pain and ocular symptoms of foreign body sensation, photophobia, burning/stinging, and
tearing following refractive surgery. The recommended dose of Acular - 15 one drop instilled
in the operated eye four times a day for up to four days. Acular — will be marketed in 5 mL

~——  dropper bottles. The draft container labels, carton and package insert labeling were
reviewed for possible interventions to minimize medication errors.

11, RISK ASSESSMENT:

The medication error staff of DMETS conducted a search of several standard published drug product
reference texts' as well as several FDA datat:pasc;é2 for existing drug names which sound-alike or
look-alike to “Acular -- to a degree where potential confusion between drug names could occur
under the usual clinical practice settings. A search of the electronic online version of the U.S. Patent

A

! Facts and Comparisons, 2003, Facts and Comparisons, St. Louis, Mo. http://www efactsweb.com/index asp
MICROMEDEX Integrated Index, 003, MICROMEDEX, Inc., 6200 South Syracuse Way, Suite 300, Englewood, Colorado
80111-4740, which includes all products/databases within ChemKnowledge, DrugKnowledge, and RegsKnowledge Systems
and PDR/Physician's Desk Reference (Medical Economics Company Inc, 2003).
* The Division of Medication Errors and Technical Support [DMETS)] database of Proprietary name consultation requests,
New Drug Approvals 98-03, and the electronic online version of the FDA Orange Book.

2
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and Trademark Office’s Text and Image Database was also conducted.” The Saegis* Pharma-in-Use
database was searched for drug names with potential for confusion. An expert panel discussion was
ey conducted to review all findings from the searches. In addition, DMETS conducted three
' ‘ prescription analysis studies consisting of two written prescription studies (inpatient and outpatient)
and one verbal prescription study, invelving health care practitioners within FDA. This exercise was
conducted to simulate the prescription ordering process in order to evaluate potential errors in
handwriting and verbal communication of the name.

Al EXPERT PANEL DISCUSSION

An Expert Panel discussion was held by DMETS to gather professional opinions on the
safety of the propnietary name “Acular —  Potential concerns regarding drug marketing
and promotion related to the proposed name were also discussed. The members of this panel
include DMETS Medication Errors Prevention Staff and representation from the Division of
Drug Marketing, Advertising, and Communications (DDMAC). The group relies on their
clinical and other professional experiences and a number of standard references when making
a decision on the acceptability of a proprietary name.

1. The Expert Panel identified Acular, Acular PF, and Ocuclear as having the potential for
confusion with Acular ===

2. DDMAC had objections to the use of the modifier we= ' 1n the name Acular The *©
modifier = ’ implies the drug 1s superior to other treatment options.

Table i
Potential Sound-Alike/Look-Alike Names Identified by DMETS Expert Panel
Product Name - 1Dosage form(s); Estabhshed namexniRnins Uéual“ﬁ’dult"dose*‘“ N Other**
Acular: e | Ketorolac Tromethamipefad "~ oo, MR L, Oneldrop'] m the eye(s)operated | N/A
2 v Ophthalmm Soliition 0 4‘V'=Z“ el ::‘t?';? - on four,enmes £l day for up.L¢ to four
5sz ——— 5 Pl .
Preservatwe &Benzaikomum Chlonde 0 006" Aw_ :

Tndictive Igredients’s Edetﬁ"t’"‘é‘émso&mmooxsn/ gt
Octoxynol gﬂﬁ,_];unﬁedﬂ\&'atcr, SodmrmChlonde:..
: Hydmchlonc‘Amd andloréSod:uthydromde =g

Ketorolac Tromethamine Ocm’ar Irchmg Onc drop inthe |LA/SA

Ophthalmic Solution 0.5% affected eye(s) four times a day
3mL, 5 mL, and 10 mL Bottles
Preservative: Benzalkonium Chloride 0.01% Postoperative Inflammation:

Inactive Ingredients: Edetate Disodium 0.1% | One drop applied to the affected
Octoxynol 40, Purified Water, Sodium Chloride, | eye(s) four times a day for 2
Hydrochlone Acid and/or Sodium Hydroxide weeks

Acular PF Ketorolac Tromethamine N One drop in the affected eye(s) |LA/SA
Ophthalmic Solution 0.5% . four times a day as needed for
0.4 mL Single Use Vials pain and photophobia for up to
three days
OcuClear Oxymetazoline One to two drops in affected SA
Ophthalmic Solution 0.025% eye(s) two to four times daily
(Over-the-Counter) 30 mL Bottles

* Frequently used, not all-inclusive.

** L/A (look-alike), S/A (sound-alike)

* WWW location http://www.uspto.gov/main/trademarks.htm
* Data provided by Thomsen & Thomson's SAEGIS ™ Online Service, available at www.thomson-thomson com
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B. PRESCRIPTION ANALYSIS STUDIES

1. Methodology:

Three separate studies were conducted within FDA for the proposed proprietary name to
determine the degree of confusion of Acular ~ with other U.S. drug names due to
similarity in visual appearance with handwritten prescriptions or verbal pronunciation of
the drug name. These studies employed a total of 131 health care professionals
(pharmacists, physicians, and nurses). This exercise was conducted in an attempt to
simulate the prescription ordering process. An inpatient order and outpatient
prescriptions were written, each consisting of a combination of marketed and unapproved
drug products and a prescription for Acular = see below). These prescriptions were
optically scanned and one prescription was delivered to a random sample of the
participating health professionals via e-mail. In addition, the outpatient orders were
recorded on voice mail. The voice mail messages were then sent to a random sample of
the participating health professionals for their interpretations and review. After receiving
either the written or verbal prescription orders, the participants sent their interpretations
of the orders via e-mail to the medication error staff.

HANDWRITTEN PRESCRIPTION VERBAL PRESCRIPTION
Qutpatient RX:

L
w&——\_ ——in e

The second is for Acular e
- Kd_ o RTO ¥ b Instill 1 drop 4 times a day to

R both eyes for 4 days.
Dispense #1.
Inpatient BRX:
L T rp x4
2. Results:
The results are summarized in Table L.
Table [
Study #of #of Correctly Incorrectly
Participants | Responses Interpreted Interpreted
%
Written 39 24 (62%) 17 (71%) 7 (29%)
Inpatient
Written 35 24 (69%) 3(13%) 21 (87%)
Qutpatient .
Verbal 57 44 (77%) 12 (27%) 32 (73%)
Total 131 92 (70%) 32 (35%) 60 (65%)
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O Correct Name

Bl incorrect Name
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Written (Inpatient) Written (Outpatient) Verbai

In the verbal study 12 of 44 (27%) participants interpreted Acular — correctly. The
majority of the incorrect name interpretations were phonetic variations of “Acular —
The majority of the misinterpretations include Acular PRE (5), Acular PM (4), Acular PR
(3), Acular PN (3), Accular — 4). Single incorrect misinterpretations were Aculan Pn,
Acculab — Acrolyte — , Acualr PN, Aculan PM, and Acula. — Three participants
correctly identified the root name, Acular, but omitted the modifier.

[n the written outpatient prescription study 3 of the 24 (13%) participants interpreted
Acular == correctly. The majority of the participants interpreted the root name
correctly (Acular) but misinterpreted the modifier. The incorrect responses were Acular
PM (5), Acular PN (5), Acular PRE (5), and Acular PR (3). Additionally, three )
respondents interpreted the root name correctly but did not include the moditier. v

In the written inpatient study 17 (71%) of the 24 participants interpreted Acular _ ==
correctly. The remaining seven responses included correct interpretations of the root
name Acular without including a modifier.

In all three studies, respondents interpreted the name as ‘Acular’ which, is a currently
marketed and approved product.

SAFETY EVALUATOR RISK ASSESSMENT

a. Look-Alike and Sound-Alike Names

In reviewing the proprietary name Acular —we the primary concerns raised
were related to sound and/or look-alike names that currently exist i the US
market: Acular, Acular PF, and OcuClear.

DMETS conducted prescription studies to simulate the prescription ordering process.
There was no confirmation that Acular == could be confused with Acular PF,
however the prescription studies confirmed that Acular ~ could be confused with
Acular. Although there are limitations to the predictive value of these studies,
primarily due to the small sample size, we have acquired safety concerns due to the
positive interpretation with this drug product. A positive finding in a study with a
small sample size may indicate a high risk and potential for medication errors wh&n -
extrapolated to the general U.S. population. The majority of the misinterpretations
from the verbal and written prescription studies were phonetic misinterpretations or
spelling variations of the drug name Acular. ==



A search of the Adverse Event Reporting System (AERS) using the Preferred Terms
‘Medication Error’ and ‘Overdose NOS” and drug names ‘Acular’ and ‘Acul%’
identified four cases. Two of the cases involved name confusion (see Attachment |
for the full narratives). The first report dealt with potential name confusion between
Acular and the word ‘ocular.” The second report involved a porential medication
error due to name confusion between the established names Ketorolac and Ketotifen.
However, there is insufficient evidence at this time to conclude that the root
proprietary name Acular has significant potential for name confusion. DMETS will
continue to monitor post-marketing medication error reports in association with the
proprietary name Acular,

There is potential for look and sound-alike confusion between Acular PF and Acular

=" because of the commonality of the root name, Acular, and the similarity between
the modifiers, PF and 1= These products have overlapping dosing intervals (QID),
routes of administration (ophthalmic), dosage forms (selution}), and amount to be
administered (one drop). The products are available in different strengths (0.5% vs.
0.4%) and have different indications of use. Both modifiers begin with the same
letter. If the modifier is not clearly written and is misinterpreted the potential for
errors increase especially since other product characteristics overlap. Additionally,
the vial size of Acular PF and the strength of Acular ™™ share similar numerical
characters {(i.e., 0.4). Confusion may occur if the strength (0.4%) of Acular == 15
misinterpreted as the vial volume (0.4 mL) of Acular PF. Unfortunately, prescribers
do not always include the units of measure when writing prescriptions for products
that are only available in a single strength thus increasing the potential for
misinterpretation. Below are examples of ambiguous Acular — and Acular PF
prescriptions, which may lead to misinterpretation of the prescription by the
practitioner. If a patient receives Acular 0.5% in lieu of Acular 0.4%, the patient may
experience stinging or burning upon instillation of the drug in the eye. Other adverse
events found with the use of Acular 0.5% include corneal ulcer, eye dryness,
headaches, and visual disturbance (blurry vision). In contrast a patient receiving
Acular 0.4% instead of Acular 0.5% may experience conjunctival hyperemta, eye
edema, eye pain, and headache. The similarities in the root proprietary names, the
modifiers, and overlapping product characteristics increase the potential for
medication errors due to name confusion.

Jowdoi p: Feader —

ACULAR PF ACULAR

Ocuclear and the root name Acular may sound-alike depending upon how they are
pronounced. The beginning letters of each name are phonetically similar (Ah-que).
Additionally, both names end with the same letters (ar) which also increases the
sound-alike similarities. However, the last syllable of Ocuclear (clear) is phonetically
different than the last syllable of Acular (lar). Moreover, the use of the modifier
=== helps to distinguish the name. The products have overlapping dosage forms
(solution), routes of administration (ophthalmic), dosing interval (every six hours vs.
6



(LD}, and amount to be administered (one drop). Ocuclear 1s available as an over-
the-counter product whereas Acular I~ is a prescription only product. Although
Ocuclear and Acular ™= have similar product characteristics, to date here have not
been any reports of name confusion between the root name Acular and Ocuclear.
Therefore, the potential for name confusion between these two products is minimal.

b. Modifier Concerns

Both Acular and Acular = have identical active and inactive ingredients, albeit
different concentrations {0.5% vs. 0.4%). The only other differences between the two
products are the indication of use and duration of treatment. We believe that the
introduction of another strength of a prescription product can be effectively managed
under a single proprietary name (Acular) where the prescriber must use a strength
(0.4% or 0.5%) when prescribing the prescription. The sponsor has failed to submit a
persuasive public health argument why a separate proprietary name/modifier is
necessary for this new strength. We also recognize that an educational campaign
must be implemented upon launch of this product so practitioners will be informed of
the two different strengths and the appropriate uses of the product. The use of a
modifier to indicate a different strength or indication of use may be confusing to
practitioners and may increase the potential for medication errors. Modifiers are
generally used to differentiate disttnguishing characteristics (e.g., formulation) of .
products. A modifier is not necessary with this proprietary name since the two
products do not have different product characteristics that need to be differentiated
other than the strength and indications of use.

An additional concern is that the modifier ~===may be misleading to practitioners.
Practitioners may interpret the modifier «===as representing an Acular product that
is either more effective or a product that provides a safer adverse event profile. The
various indications of use do not indicate that Acular == 1is more effective or safer
than Acular and Acular PF. In actuality the strength, of Acular = is lower than the
currently marketed products (i.e., Acular and Acular PF) which may only contribute
to potential confusion.

The modifier * == °’ should not be used with the proprietary name Acular to
differentiate ketorolac tromethamine 0.5% from ketorolac tromethamine 0.4%. The
two strengths of Acular should be differentiated by use of the strength (i.e., Acular
0.5% and Acular 0.4%). The container labels and carton labeling for Acular should
be differentiated by highlighting with a different color or border or some other means.

Net Quantity

DMETS questions the rational of providing e of solution when the product is
indicated for only four days.



COMMENTS TO THE SPONSOR

DMETS does not recommend the use of the proprietary name, Acular - Additionally,
DMETS recommends no modifier be used for Acular to distinguish the different strengths and
indications of use. Acular PF was identified as a potential sound and/or look-alike proprietary
name to Acular =

. Sound-alike and Look-alike Issues

There 1s potential for look and sound-alike confusion between Acular PF and Acular =
because of the commonality of the root name, Acular, and the similarity between the modifiers,
PFand =  These products have overlapping dosing intervals (QID), routes of administration
(ophthalmic), dosage forms (solution), and amount to be administered (one drop). The products
ar¢ available in different strengths (0.5% vs. 0.4%) and have different indications of use. Both
modifiers begin with the same letter. If the modifier is not clearly written and is misinterpreted
the potential for errors increase especially since other product characteristics overlap.
Additionally, the vial size of Acular PF and the strength of Acular } “* share similar numerical
characters (i.e., 0.4). Confusion may occur if the strength (0.4%) of Acular ™ is
misinterpreted as the vial volume (0.4 mL) of Acular PF. Unfortunately, prescribers do not
always include the units of measure when writing prescriptions for products that are only
available in a single strength thus increasing the potential for misinterpretation. Below are
examples of ambiguous Acular ~= and Acular PF prescriptions, which may lead to
misinterpretation of the prescription by the practitioner. If a patient receives Acular (.5% in lieu
of Acular 0.4%, the patient may experience stinging or buming upon instillation of the drug in
the eye. Other adverse events found with the use of Acular 0.5% include corneal ulcer, eye
dryness, headaches, and visual disturbance (blurry vision). In contrast a patient receiving Acular
0.4% instead of Acular 0.5% may experience conjunctival hyperemia, eye edema, eye pain, and
headache. The similarities in the root proprietary names, the modifiers, and overlapping product
characteristics increase the potential for medication errors due to name confusion.

‘ 7’
ACULAR PF ACULAR e

b. Modifier Concerns

Both Acular and Acular —~~~have identical active and inactive ingredients, albeit different *
concentrations (0.5% vs. 0.4%). The only other differences between the two products are the

indication of use and duration of treatment. We believe that the introduction of another strength

of a prescription product can be effectively managed under a single proprietary name (Aculay) . .
where the prescriber must use a strength (0.4% or 0.5%) when prescribing the prescription. The

sponsor has failed to submit a persuasive public health argument why a separate proprietary
name/modifier is necessary for this new strength. We also recognize that an educational

campaign must be implemented upon launch of this product so practitioners wiil be informed of

the two different strengths and the appropriate uses of the product. The use of a modifier to
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indicate a different strength or indication of use may be confusing to practitioners and may
increase the potential for medication errors. Modifiers are generally used to differentiate
distinguishing characternstics (e.g., formulation) of products. A modifier is not necessary with
this proprietary name since the two products do not have different product charactenstics that
need to be differenttated other than the strength and indications of use.

An additional concern is that the modifier == may be misleading to practitioners. Practitioners
may interpret the modifier “= as representing an Acular product that 1s either more effective
or a product that provides a safer adverse event profile. The various indications of use do not
indicate that Acular = is more effective or safer than Acuiar and Acular PF. [n actuality the
strength, of Acular - is lower than the currently marketed products (1.e., Acular and Acular
PF) which may only contribute to potential confusion.

The modifier "= should not be used with the proprietary name Acular to differentiate
ketorolac tromethamine (.5% from ketorolac tromethamine 0.4%. The two strengths of Acular
should be differentiated by use of the strength (i.e., Acular 0.5% and Acular 0.4%). The
container labels and carton labeling for Acular should be differentiated by highlighting with a
different color or border or some other means.

Net Quanti

DMETS questions the rational of providing —= of solution when the product is indicated for
only four days. )

Label and Labeling Concerns

The Acular ] == labels and labeling were submitted in draft format, which did not allow for a
comprehensive evaluation of the color, format, etc. However, we note with the approval of
Acular ..~ the sponsor will market three Acular products with several similarities (e.g.,
indications of use and dosing schedules). The current presentation of Acular and Acular PF are
very similar as noted below. DMETS recommends that the container labels and carton labeling
of Acular = be clearly differentiated using boxing, color, font, and other means to help
distinguish the products.

A
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IV,

RECOMMENDATIONS:

A.

DMETS does not recommend the use of the modifier === in conjunction with the propnietary
name, Acular for this 0.4% formulation of Ketorolac Tromethamine. Additionally, DMETS
does not recommend use of any modifier in conjunction with Acular Ophthalimic Solution 0.4%.

DMETS recommends that the sponsor provide an educational campaign to health care
practitioners upon launch of the new strength.

DMETS also recommends implementation of the labeling revision outlined in Section I of this
review.

DDMAC does not recommend use of the proprietary name Acular == from a promotional
perspective for the following reason: == "implies the drug is superior to other treatment
options.

DMETS would appreciate feedback of the final outcome of this consult. We would be willing to meet
with the Division for further discussion, if needed. If you have further questions or need clarifications,
please contact Sammie Beam, project manager, at 301-827-3242.

Denise P. Toyer, Pharm.D.
Safety Evaluator/Team Leader
Division of Medication Errors and Technical Support

APPEARS THIS WAY
ON ORIGINAL



This is a representation of an electronic record that was signed electronically and
this page is the manifestation of the electronic signature.

/s/

Denise Toyer
4/24/03 04:24:27 PM
PHARMACIST

Carol Holgquist
4/24/03 04:26:05 PM
PHARMACIST

Jerry Phillips
4/25/03 09:03:08 AM
DIRECTOR
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Allergan Confidential

NDA 21-528
Ketorolac tromethamine ophthalmic solution 0.4%

Section 18

Form Approved  OMB No 09100297
DEPARTMENT OF HEAL TH ARG HUMAN SERVICES Expiration Date”  February 20, 2004
PUBLIC HEALTH SERVICE

FOOD AND DRUG ADMINISTRATION USER FEE COVER SHEET

See Instructions on Raverse Side Before Completing This Form

A complated form must be signed and accompany each new drug of blologic product application and sach new supplemant, See exceptions on the

reverse sida if payment s sent by U.S. mail of courier, please include a copy of this compleled ferm wih paymentl. Payment Instructons and fee rates
can ba found on CDER's website: hitp/iwww.fda.govicder/pdufa/dafault him

1. APPLICANTS NAME AND ADORESS 4 BLA SUBMISSION TRACKING NUMBER (STN) / NDA NUMBER
NO21528
Allergan, Inc.
2525 Dupont Dnive
5 DOES THIS AFPLICATION REGUIRE GLINICAL DATA FOR APPROVAL?
P.O. Box 19534
Irvine, CA 92623-9534 @ves [wo
F YOUR RESPONSE IS NO" AND THIS IS FOR A SUPPLEMENT. STOP HERE
AND SIGN THIS FORM

IF RESPONSE IS 'YES', CHECK THE APPROPRIATE RESPONSE BELOW

m THE REQUIRED CLINKCAL DATA ARE CONTAINED N THE APPLICATION

[[J THE REQUIRED CLINICAL DATA ARE SUBMITTED BY
2 TELEPHONE NUMBER (Incksale Arns Code) REFERENCE TO!

{ 800 ) 3474500 [APPLICATION NG CONTAINWNG THE DATA]
3 PRODUCT NAME 6 USERFEE LD NUMBER
Ketorolac Tromethamine Ophthalmic Solution 0.4% 4381

o

T 15 THIS APPLICATION COVERED BY ANY OF THE FOLLOWING USER FEE EXCLUSIONS IF SO, CHECK THE APPLICABLE EXCLUSION

E] A LARGE YOLUME PARENTERAL DRUG PRODUCT |:| A 505(b}{2) APPLICATION THAT DOES NOT REQUIRE A FEE
APPROVED UNDER SECTION 5050F THE FEDERAL (See dem 7, reverse side bafore checlung box )

FOOO, DRUG, AND COSMETIC ACT BEFORE 9/1/92
{Se8 Explanatory)

D THE APPLICATION QUALIFIES FOR THE ORPHAN D THE APPLICATION IS A PEOIATRIC SUPPLEMENT THAT
EXCEPTIGN UNDER SECTION 736{s)(1HE) of the Federal Food, GQUALIFIES FOR THE EXCEPTION UNDER SECTION 738(aK1}{F) of
Drug, and Cosmetic Act the Foderal Food, Dnug. and Cosmetc At
{See xam 7, reverse sice before checking box | {Sve fum 7. revarse Side before checkmg box )

D THE APPLICATION 1S SUBMITTED BY ASTATE OR FEDERAL
GOVERNMENT ENTTY FOR A DRUG THAT 1S NOT DISTRIBUTED
COMMERCIALLY

(SeXf Explanatory)

B HAS A WAIVER OF AN APPLICATION FEE BEEN GRANTED FOR THIS APPLICATION?

Oves A~

{Sas ftom 8, everse ude A answered YES)

Publlc reporting burden for this collection of information s estimated to average 30 minutes per response, ncluding the tma for reviewing
instrucbons, searching exsing data sources, gathenng and maintaiing the dala needed, and compieling and reviewing the collechon of mformaton
Send comments regarding this burden estimate or any other aspect of this coflecton of informaton, mcluding suggestions for reduang thes burden to*

Dapartment of Health and Human Sarices Food and Drug Adminmstration An agency may not conduct o sponsor, and a person s not
Food and Drug Admimstraton CDER, HFD-94 required to respond o, a collection of Informaton uniass
CBER. HFM-99 and 12420 Parkiawn Drive. Room 3046  displays 4 curmantly valid OMB conlbrol number

1401 Rockvile Pike Rockville, MD 20852

Rockwille, MD 20852-1448

SIGNATIRE OF AUTHORIZED COMPANY REPRESENTATIVE TITLE

OATE
Semor Director, Regulatory Affairs 92}%‘17 2 2

FORM FDA 397 (401) st e o e re il T EF

userfee.pdf p. 001 1 128



Allergan Confidential

Ketorolac tromethamine ophthalmuc socluuon 0.4%

—_— NDA 21-528
Secuon 14

PATENT CERTIFICATION

I, the undersigned, hereby declare that Patent Nos. 4,454,151 and 5,110,493 cover the
use/composition and formulation of Ketorolac Tromethamine Ophthalmic Solution 0.4%, the
product for which approval is being sought. Allergan, Inc. has exclusive rights to both of
these patents by agreement with the patents owner, Syntex (U.S.A)) L.L.C., a Delaware
corporation. Because Patent No. 4,454,151 expires in September 2002, it will not be listed
on the proposed labeling for Ketorolac Tromethamine Ophthalmic Solution 0.4% in

application NDA 21-528.

ALLERGAN, INC.

By: sz‘/’(f

Martin A. Voet

Senior Vice President, Chief Intellectual
Property Counsel and Assistant Secretary

patcert.pdf p. 001
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Allergan Confidential

— NDA 21-528
Ketorolac tromethamine oghthalmic solution 0.4% Section 13
-
United States Patent m§ f11) 4,454,151
Waterbury BEST AVAILABLE COPY s Jun. 12, 1984
Y PR
{54] USE OF PYRROLO PYRROLES IN 4,097,579 6/1978 Muchowski et al 424/274
TREATMENT OF OPHTHALMIC DISEASES 4,140,698 2/1979 Van Homn et al 424/274
4,232,038 11/1980 Kluge et al. .. 424274
[75] loventor: L. David Waterbary, San Mateo, 4,344,943 £/1982 Muchowski ctal, . ... 4247274
' . ) i Primary Examiner—Douglas W. Robimson
L {73] Assignes: Syntex (US.A)Inc, Palo Alto, Calil.  gyomey, Agent, or Firm—Hana Dolezalova; Tom M.
[21] Appl. No.: 360,754 Moran; Alan M. Krubiner
’ [22] Filed: Mar. 22, 1982 {571 ABSTRACT
[51] A61K 31/40  Certain known pyrrolo pyrroles have been found to be
[52] " 4247274  useful in the topical treatment of various ophthalmic
[58] Field of Search .. 424/274  discases in mammals; especially those originating from
R Gited or associated with inflammation such as, for example,
1561 eferences cystoid macular ‘edema, glaucoma, conjunchivitis, uvei-
U.S. PATENT DOCUMENTS tis, diabetic retinopathy and eye surgery or trauma.
4,087,539 5/1978 Muchowski et al. ..rnnnne. .. 4247274
4089969 571978 Muchowsia et ab. . .oomeeeee 424274 18 Claims, Ne Drawings
/
e ¥
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Allergan Confidential
Ketorolac tromethamine ophthalmic solution 0.4%

4,454,151

1

USE OF PYRROLO PYRROLES IN TREATMENT
OF OPHTHALMIC DISEASES .

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to a method for the treatment
of ophthalmic diseases ongmating from or associated
with inflammation.

2. Related Disclosure

Many ophthalmic diseases are ocular disorders which
are cither caused or associated with painful inflamma-
tory complications, Such complications very often lead
to an imparrment of the eyesight or blindness. Among
those considered most dangerous belong glsucoma,
cystoid maculer edema, uvetis, diabetic retinopathy,
conjunctivitis and postoperational or traumatic eye
inflammation. When already developed all these oph-
thalmic diseases may be in acute, subacute or chronic
form. The causes of ophthalmic inflammatory disorders
may vary from bacterial, viral, fungal, parasiuc, toxic,
chemical, mechanical, irnitative 1o atlergic

Glaucoma 1s a group of ocular diseases with the com-
mon features of abnormally elevated intraocular pres-
sure whuch slowly causes progressive loss of penpheral
visual fields and then untreated, it causes a loss of cen-
tral vision and ultumate blindness. The causes of the
development of glaucoma are unknown. Glaucoms is
usually treated topically by agents which contract the
eye pupt such as pilocarpine or carbachol, systemically
by osmotic agents or carboruc anhydrase mhibitors, or
radically by surgery. The Merck Manual 13th Ed.,
1702, (1977).

Cystoid macular edema is a retinal edema which may
result {rom cataract removal, A newly proposed thenry
of the cause of & cystoid muscular edema 15 a release of
prostaglandins or other inflammatory mediators de-
rived from a disrupted blood-aquecus barner into the
aqueous. This theory 18 supported by findings that it is
possible to subdue cystoid macular edema by the pre-
and/or post-operative appiication of topical indometha-
cin, known suppressant of ¢elevated levels of prostaglan-
dins. Albrecht v. Graefes Arch, Khin. Exp Ophthal,
209:33-88, (1978).

Uveitis 158 an inflammation of the uveal tract encom-
passing inflammation of the ins, ciliary body and cho-
roid. Uveitis may also develop following trauma where
the ciliary body was mjured. Predominant objective of
the treatment of uveitis 15 suppression of damaging in-
flammatory activity. Dexamethazone drops, short-term
systemic corticostercid treatment or photocoagulation
af the lesions are most commonly used for the reatment
of uveitis. The Merck Manual, 13th Ed, 1697, (1977).

Diabetic retinopathy is microcirculatory complica-
tion associated with progressive form of the diabetes
mellitus. It 1s characterized by prohferative neovascu-
lanzaticn in the postenor pole of the eye often extend-
ing nto vitreous cavity with subsequent vitreous hem-
orrhages, fibrous formation, and secondary retinal de-
lachment and thickening of the capillary basement
membrane. Treatments used 10 relieve severs symptoms
of diabetic retinopathy include the strict control of
blood pressure or laser photocoagulation of prolderat-
ng neovascular tufts 1o reduce the degree of retinal
edema and the frequency and severity of hemorrhagic
cpisode The Merck Menual 13th Ed., page 1700,
(1977). In the pending apphication Ser. No. 162,355
applicants Ringold and Waterbury propase the systemic
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use of analgesics and non-hormonal anti-inflammatories
in treatment of mucrovascular diseases.

Conjunctivitis is an inflammation of the conjunctiva
and a mucous membrane charactenzed by a cellular
nfiltration and exudation. Conjunctivitis may be either
acute, where the conjunctival inflammation is caused by
viruses, allergy or bactena; or chronic, where the 1n-
flammation of the conjunctiva 1t characterized by exac-
erbations and remissions that occur over the penod of
months or years. The causes for chronic conjunctivitis
are similar to those of acute conjuncuivitis. The treat-
ment of both acute and chrenic conjunctivitis include
the topical adminustranon of sulfonamide drops, antibi-
otic ointments, or systemic antibiotic therapy. The most
important prevention of chronic conjunctivitis is elim-
nation of all irritating factors. In the case of allergic
conjunctivitts, topical corticosteroid therapy is also
indicated. Merck Manual 13th Ed., page 1687 (1977).

Other inflammatory complications of the eye are
those developing after the direct injury to the dye or
those caused by trauma during the eye surgery. Injunes
10 the eye may be caused by foreign bodues, lacerations,
contusions, burng by chemicals, or others. The treat-
ment of eye injuries and post-traumanc inflammattons
consists of anesthea, precise dizgnosis of the injury or
trauma and post-treumatic or pre- or post-operative
prevention of development of inflammation. The Merck
Manual 13th Ed., page 1680 (1977).

Compounds which are subject of this invention and
those having similar structures to these compounds are
known and have been described m US Pat. Nos.
4,089,969, 4,232,038; 4,087,539 and 4,097,579. They are
generally useful as a systemic anti-inflammatory, sys-
lemic analgesic and systemic antipyretic agents and
smooth muscle relaxants. Their proposed uses as ant-
inflammatories, antipyretics, analgesics or as a smooth
muscle relexants are in the form of tablets, capsules,
suppositories, oral suspensions for systemic pediatnc
use Or as & powdered top drmn’gs for veterinary use
These compounds were not previously adimimstered
topicaily, i.e., directly to the eye, 10 prevent or treat
ophthalnuc diseases probably because their non-irrnitat-
ing properues are unexpected and surpnsing.

SUMMARY OF THE INVENTION

This invention 1s a method for prevention or treating
ophthalmic diseases in mammals, which method com-
prises administening directly to the eye of a mammal in
need thereof a pharmaceutically effective amount of a
compound of the formula

COCH

and the pharmaceuucally non-toxic esters and salts
thereof wherein Ar 1s

ROS iyl
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5
reference to the U S. Pat. No. 4,097,579 1o Muchowsk:
et al, issued in June 27, 1978,

Detaled descrniption of the preparation of S-alkylksul-
finylbenzoyl- and 5-alkylsulfonylbenzoyl-Z-dihydro-
3H-pyrtrolo[1,2-alpyrrole-1carbox ylic acid compounds
of Formula {A) and their pharmaceutically acceptable
non-toxic esters and salts is hereby incorporated by
reference 1o the U.S. Pat. No. 4,232,038 to Kluge et al,
issued on Nov. 4, 1980.

! S-alkylthiobenzoyl-1,2-dihydro-3H-pyrrolof1,2-
a]pyrrole-1-carboxylic acid compounds of Formula (A)
are prepared by a process illustrated by the following

T fEaclion SeqUEnce;

6
basic alcohol mixture such as sodisum hydroxute and
methanol at room temperature to give solely the desired
product represented by formula ().

This in turp is reacted at slightly elevated tempera-
tures, e,g 20°-60" C, with a solution of dimethylamine
hydrochloride in aqueous formaldehyde 1o give 1-(2-
hydroxyethyl)-2-dimethylaminomethylpyrrole (¥1).
After extraction with a suitable grgamc sotvent such as
dichloromethane and subsequent purification by evapo-
ration and distillation, the compound represented by
Formula (II) is then dissolved 1n acetone and is main-
tained in an inert atmosphere vsing nitregen or argen

NDA 21-528
Section 13

“and asight molar-excesy of dimethiyisnifate g added-1o

CDOR;’
\L vID

Reaction Sequence
K, R Ry
[ ] [ ]\ N(CH; [ ]\ N
y i "oy
(l:m CH2 ?h
(i.‘H; Ciy ?Hz
OH OH OH
m m) (1
Ri Ry Ry
RS
(|f N CN N cN N CN
o < rl‘u,
2
i
OS507CH;
(v}
s Bl R Ry
IO
COOH
N - N
.__H
v
R

] A

{A)

R represents hydrogen; lower alkyl group having

from one to four carbon atoms, chlore or bromo,

Rs represents methyl, ethyl, isopropyt or n-butyl

depending on whether methanol, ethanol, isopro-
panol or n-butanol are used for estenfication;

R represents alkyl,

The starting compound 2-aminoethanal acetate (not
shown) is prepared by reacting 2-aminocthanol with
glacial acetic acd at a temperature of between 5° and
50° C. This compound is then reacted with dimethox-
yietrahydrofuran at reflux temperature for a period of
ume sufficient to give the desired pyrrole and the corre-
sponding acetate. The reaction takes generally Jess than
about 5 hours. After extractuing the product from the
reaction mixture, the mixture is hydrolyzed using a

patinfo.pdf p. 004

60

1 3]
RgS
COOH COORs
< N o] N
]
Q

(VI

the cooled reaction mixture at such a rate that the tem-
perature does not exceed about 5° C. When addition of
the dimethylsulfate 1s completed, the solutien is stirred
at room temperature and a solution of sodium cyanide
in water 15 added. The resulting reaction mixture 1s
heated to reflux temperature, 1.e. generalty about
90*-100" C. and the distillate is collected. The reaction
mixture is heated at a gentle reflux for a svitable period
of time, generally less than 2 hours, preferably about }
hour and water 1s added to the mixture After extract.
ing, drying and purificaton by column chromatogra-
phy, a nitrile represented by Formula (HI) is obtained,
namely 1-(2-hydroxyethyDpyrrol-2-yl-acetomtrile.
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The compound of Formula (111) is then converted to
the corresponding !<(Z-methanesulionyloxy)ethyipyr-
rol-2-yl-acetonitrile by esterification with methanesul-
fony! chilonde n the presence of & tertiary amine, i.e.,
triethylamine, pyridine and the hke. Optionally, in the s
presence of a solvent such as dichloromethane, at a
temperature from about —10° C. 10 about room Lemper-
ature, for about 10 minutes to about 2 hours estenfica-
tion produces the corresponding mesyl ester. The mesyl
ester represented by Formula (TV) is converted to the 1p
corresponding  I-cyano-1,2-dihydro-3H-pyrrolo-[1,2-
a]pyrrole of Formula (V). By reaction with sodmum

iodide in nitrile solntion: at reflus-temperature-for

151
8

argon atmosphere and thereafier adding thereto from
about 3 to about 10 molar equivalents of sodium acetate,
followed by an additional reflux period for from about
4 1o about 6 hours

Alternatively, the intermedate nitrile of Formula (V)
can be converted into the nitrile of Formula (IX) mn
Reaction Scheme using reaction conditions discussed
hereinbefore in the conversion of the compound of
Formulas (VII) to (V1I1}. The compound of Formula
(IX), in turn, is converted to a2 compound (A) of the
mvention by converting the nutrile moiety 10 an acid as
discussed herembefore.

NDA 21-328
Secuon 13

from about | to about 10 hours. The preparation of the
compound of Formula (V} is discussed 1n U.S. Pat. Na. |
4,100,698 to Van Horn et al and that patent 1s incorpo-
rated herein by reference.

Nitrile of Formula (V) can be converted into the acid
represented by Formula (VI) by reacting with agueous
sodium or potassium hydroxide in ethylene glycol at
elevated 1emperatures of up to 120° C for a time suffi-
cient for the reaction to take place, generally less than
about 5 hours. Extracting the reaction mixture with a
suitable organic solvent, brnging the agueous phase to
an acid pH by using concentrated hydrochloric acid
and extracting from water, results in the acid repre-
sented by Formula (VI). The acid, in turn, 15 converted
to the ester of Formula (VIT) by reaction with a lower
aliphatic alcohol in the presence of an acid such as
hydrochlonc acid.

The carboxylic acxd group at the C-1 posinon in com-
pound (VI) s selechvely estenfied by treatment with a
fower aliphatic alcobol, e g., methanol, ethancl, 1sopro-
panol, n-butanot and the like in the presence of hydro-
gen chloride, to produce the corresponding alkyl 1,2-
dihydro-3H-pyrrolof1,2-a]pyrrole-l-carbozyhc acid of
Formula (VII) The reaction 1s conducted at a tempera-
ture of from about 0% to about 50° C., for ab