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Disclaimer 
 
Except as specifically identified, all data and information discussed below and 
necessary for approval of NDA 203168 are owned by ISTA Pharmaceuticals, Inc or are 
data for which ISTA Pharmaceuticals, Inc has obtained a written right of reference.  Any 
information or data necessary for approval of NDA 203168 that ISTA Pharmaceuticals 
Inc. does not own or have a written right to reference constitutes one of the following: 
(1) published literature, or (2) a prior FDA finding of safety or effectiveness for a listed 
drug, as reflected in the drug’s approved labeling.  Any data or information described or 
referenced below from reviews or publicly available summaries of a previously approved 
application is for descriptive purposes only and is not relied upon for approval of NDA 
203168. 
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2The toxicology study was GLP compliant. 

Summary of pharmacokinetics distribution studies:  
The sponsor submitted three individual distribution studies using multiple formulations 
and concentrations of bromfenac ophthalmic solutions containing 14C-labeled 
bromfenac (See Table 1 for Study Nos.).  The solutions were administered by ocular 
instillation to rabbits, and the aqueous humor levels of radioactivity were measured at 1, 
2, 4, 8, and 12 hours following instillation.  The results of these studies showed that 
after 8 and 12 hours, the 0.18% bromfenac ophthalmic solution achieved twice the 
aqueous humor bromfenac concentration of the currently approved 0.09% formulation 
(see specific study reviews for details). The increased aqueous humor levels was 
attributed to the increased concentration of active ingredient, and the lower pH of the 
formula [pH=7.8 (in 0.18% formulation) vs. pH=8.3 (in 0.09% formulation)]. 

Summary of toxicology studies (topical instillation study):  
In the toxicology study, two formulations of bromfenac ophthalmic solution (0.18% and 
0.08%) were administered at varying frequencies for 28 days by ocular administration to 
rabbits (See Table 1 for Study No.). The 0.08% formulation differed from the 0.18% 
formulation in that it contained  sodium sulfite, and was formulated at a pH 
of 8.3 ( as compared to pH 7.8 in 0.18% formulation).  Sodium sulfite has been used in 
the approved 0.09% formulation at a  and the same amount will be used in 
the current 0.07% formulation. For each formulation, there were 3 study groups of 
rabbits (N=4/sex/dose) with instillation frequencies of 1, 2 and 4 times per day, 
respectively, for the three 0.18% bromfenac study groups; and instillation frequencies of 
2, 4 and 8 times per day, respectively, for the three 0.08% bromfenac study groups. At 
each instillation, a 50 L drop of test article were administered into the right eye, and 50 

L of saline solution was administered into the left eye. 
 
There was no mortality during the study. Clinical abnormalities included a slight ocular 
discharge on 2 occasions during the study at 2 instillation time points (once following a 
test article instillation, and once following a saline control instillation). These 
observations, however, were not considered to be drug related. There were no ocular 
abnormalities in any of the rabbits during ophthalmic examinations. All animals 
exceeded their initial body weight at study termination (Day 29). Furthermore, there 
were no remarkable changes and/or findings in gross necropsy or histopathological 
examination at study termination (Day 29). Therefore, the bromfenac ophthalmic 
solutions were considered to be non-toxic and nonirritating to the rabbit eye when 
administered for 28 consecutive days at a concentration of 0.08% (8 times per day at 
approximate 1-hour intervals) or at a concentration of 0.18% (4 times per day at 
approximate 2-hour intervals). 

1.3 Recommendations 

1.3.1 Approvability 
From a pharmacology/toxicology perspective, approval is recommended.  
 

Reference ID: 3271050

(b) (4)

(b) (4)













NDA 203 168  Robeena M. Aziz, MPH, PhD 

12 

Study Title  Study No.  Module
12-hour evaluation of the aqueous humor pharmacokinetics of 
two formulations of 14C labeled bromfenac following topical 
instillation into the eyes of New Zealand White Rabbits 

NP050905 4.2.2.3 

12-hour evaluation of the aqueous humor pharmacokinetics of 
two formulations of 14C labeled bromfenac following topical 
instillation into the eyes of New Zealand White Rabbits 

NP051001 4.2.2.3 

12-hour evaluation of the aqueous humor pharmacokinetics of 
two formulations of 14C labeled bromfenac following topical 
instillation into the eyes of New Zealand White Rabbits 

NP050905 4.2.2.3 

 
Toxicology 
Study Title  Study No.  Module
A 28-day toxicity study of bromfenac ophthalmic solutions 
administered by the ocular route to rabbits 

POS00004 4.2.2.2 

 

3.2 Studies Not Reviewed  
All were reviewed under the relevant INDs and NDAs.  

3.3 Previous Reviews Referenced 
Please see Section 2.2 - Relevant INDs and NDAs above   

4 Pharmacology 

4.1 Primary Pharmacology 
No additional studies were needed to support the current submission.  Secondary 
pharmacology studies using bromfenac sodium was evaluated by Wyeth-Ayerst under 
NDA 20 535. The completed primary and secondary pharmacology studies were 
intended to provide proof of-concept for the drug.   

4.2 Secondary Pharmacology 
No additional studies were needed to support the current submission.  Secondary 
pharmacology studies using bromfenac sodium was evaluated by Wyeth-Ayerst under 
NDA 20 535.  
.  

4.3 Safety Pharmacology 
No additional studies were needed to support the current submission.  A battery of 
safety pharmacology studies following oral and IV dosing in several species using 
bromfenac sodium was evaluated by Wyeth-Ayerst under NDA 20 535.  
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Methods 
Doses: 0.08% and 0.18% solution  
Frequency of dosing:  0.08% solution: 2x, 4x, and 8x/day for 28 

days consecutive days  
 0.18% solution: 1x, 2x, and 4x/day for 28 

days consecutive days  
Route of administration:  Topical ocular instillation into the conjunctival 

sac of the right eye (test article) and left eye 
(vehicle)  

Dose volume: 50 μL 
Formulation/Vehicle: 0.9% USP Sterile Saline for Injection 
Species/Strain: Rabbits/ New Zealand White  
Number/Sex/Group: 4 
Age:  8 – 14 weeks 
Weight:  Approximately 2.0 to 3.5 kg 
Satellite groups: none  
Parameters measured:  Mortality/morbidity  

 Clinical observations  
 Body weights 
 Gross pathology 
 Histopathology  

Deviation from study protocol: None with an impact on the validity of the data 
 
Table 8:  Study protocol  

 
Observations and Results 

Observations  Observations taken Results

Mortality Twice daily, in the morning and 
afternoon 

None  

Clinical Signs Day -1 and prior to dosing on Days 1, 
8, 15, 22 and 28 

Slight ocular discharge on in 
1/4 control eyes in Group 2 
[0.08% Bromfenac (4x/day)] 
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males on Day 23 and in 1/4 test 
eyes in Group 6 [0.18% 
Bromfenac (4x/day)] males on 
Day 5 

Body Weights Days - 1, 1, 8, 15, 22 and 28. In 
addition, a final fasted body weight 
was recorded on the day of scheduled 
euthanasia (Day 29). 

Unremarkable 

Ophthalmoscopy Days 1 to 28. The eyes were 
macroscopically examined with the 
aid of an auxiliary light source for 
signs of irritation prior to each initial 
daily dosing according to the Ocular 
Grading System, which is based on 
Draize. A biomicroscopic slit-lamp 
was also utilized to further clarify 
ocular lesions 

Unremarkable  

Gross Pathology  All animals on Day 29 Unremarkable  

Histopathology  The eyes were collected from all 
animals, processed histologically and 
examined microscopically in all 
animals on Day 29.  

Unremarkable  

  

7 Genetic Toxicology 
No additional studies were needed to support the current submission.  Genetic 
toxicology studies using bromfenac sodium were evaluated by Wyeth-Ayerst under NDA 
20 535.  

7.4 Other Genetic Toxicity Studies 
See note regarding genetic toxicology studies.  

8 Carcinogenicity 
No additional studies were needed to support the current submission.  Carcinogenicity 
studies using bromfenac sodium were evaluated by Wyeth-Ayerst under NDA 20 535.  

9 Reproductive and Developmental Toxicology 
No additional Reproductive and Developmental Toxicology studies were needed to 
support the current submission.  Reproductive and developmental toxicology studies 
using bromfenac sodium were evaluated by Wyeth-Ayerst under NDA 20 535 (cross 
referenced). 
 

10 Special Toxicology Studies 
No special toxicology studies were submitted.   
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intervals).  Thus, a NOAEL was established at 0.18% bromfenac ophthalmic solution 
instilled at 1 unilaterally administered drop (50μL) 4x/day, for 28 days. 
 
The approval of NDA 203 168, bromfenac ophthalmic solution, 0.07% is recommended 
from the pharmacology/toxicology perspective. 
 

12 Appendix/Attachments 
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File name: 5_Pharmacology_Toxicology Filing Checklist for NDA 203 168 

Content Parameter Yes No Comment
alternative route? 

7 Has the applicant submitted a 
statement(s) that all of the pivotal 
pharm/tox studies have been performed 
in accordance with the GLP regulations 
(21 CFR 58) or an explanation for any 
significant deviations? 

X

None

8 Has the applicant submitted all special 
studies/data requested by the Division 
during pre-submission discussions? 

X

preNDA meeting on 8/29/2011 – no 
new nonclinical studies were required, 
however, a comparison of excipients in 
new formulation and previously 
approved 0.09% formulation were 
requested and are included in this 
submission.  A toxicology study was 
conducted using a higher concentration 
of bromfenac (0.18%) – >2x higher 
concentration.  

9 Are the proposed labeling sections 
relative to pharmacology/toxicology 
appropriate (including human dose 
multiples expressed in either mg/m2 or 
comparative serum/plasma levels) and 
in accordance with 201.57? 

X
Since the label has not been reviewed, 
additional comments may be included 
at a later time.

10 Have any impurity – etc. issues been 
addressed?    (New toxicity studies may 
not be needed.)  X 

At this time, no additional impurity 
issues have been identified.  PT will 
defer to CMC for definitive decisions 
regarding impurities

11 Has the applicant addressed any abuse 
potential issues in the submission?  NA None

12 If this NDA/BLA is to support a Rx to 
OTC switch, have all relevant studies 
been submitted? 

 NA
This NDA is not intended to support an 
OTC product.

IS THE PHARMACOLOGY/TOXICOLOGY SECTION OF THE APPLICATION 
FILEABLE? Yes

If the NDA/BLA is not fileable from the pharmacology/toxicology perspective, state the 
reasons and provide comments to be sent to the Applicant. 
N/A
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Please identify and list any potential review issues to be forwarded to the Applicant for 
the 74-day letter. 
None at this time.

Robeena Aziz, MPH, PhD      7/23/2012 
Reviewing Pharmacologist      Date 

Lori E. Kotch, PhD       7-23-2012 
Team Leader/Supervisor      Date 
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