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1.  EXECUTIVE SUMMARY 

ISV-303 is a topical ophthalmic solution of a 0.075% concentration of the nonsteroidal anti-
inflamatory drug (NSAID), Bromfenac. ISV-303 is formulated in InSite Vision’s drug delivery 
system, DuraSite, which contains  a polyacrylic acid polymer that increases the 
drug residence time on the ocular surface to facilitate better ocular bioavailability and drug 
penetration. ISV-303 is manufactured as a sterile-preserved, multidose eye drop intended for the 
treatment of postoperative inflammation and prevention of ocular pain in patients undergoing 
cataract surgery.  

At present, there are three FDA-approved bromfenac-containing ophthalmic products for the 
treatment of inflammation and pain post cataract surgery, including Xibrom (bromfenac 0.09%; 
BID; under NDA 21664), Bromday (bromfenac 0.09%; QD; under NDA 21664/SE2-013), and 
Proclensa (bromfenac 0.07%; QD; under NDA 203168). Refer to the Clinical Pharmacology 
Reviews of the original NDA 21,664 (by Dr. Lei Zhang dated March 8, 2005), of NDA 
21664/SE2-013 (by Dr. Kimberly L. Bergman dated July 12, 2010), and of NDA 203168 (by Dr, 
Yoriko Harigaya dated Feb 19, 2013). In addition, six generic 0.09% bromfenac ophthalmic 
formulations have been approved as of 01/04/2016. 

In support of the present NDA, the Applicant submitted the following clinical studies:  

One Phase I/II study (C-10-303-001) to evaluate the comparative safety and efficacy in 
post cataract surgery patiens between ISV-303 (BID and QD), Xibrom BID (standard 
treatment at the time of study initiation) and vehicle, over 14 days.  

One Phase II study (C-11-303-002) in subjects scheduled to undergo cataract surgery and 
to compare the aqueous humor (AH) concentrations of bromfenac when ISV-303 or 
Bromday were each administered QD, for 3 days. 

Two Phase III studies (C-11-303-003 & C-12-303-004) in subjects scheduled to undergo 
cataract surgery to compare the safety and efficacy of ISV-303 versus vehicle. The same 
dosing schedule was utilized in each study group: BID administration for 16 days, 
starting the day before surgery.  

The systemic exposure to bromfenac was assessed in a subgroup of patients 
enrolled in Study C-12-303-004 following topical ocular BID dosing of ISV-303. 
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1.1. Recommendation 

The Clinical Pharmacology information provided by the Applicant in the NDA submission is 
acceptable, and the Clinical Pharmacology review team recommends approval of ISV-303 
(Bromfenac 0.075% ophthalmic solution). 

The reviewer’s proposed label changes in Appendix 4.1 are to be forwarded to the sponsor. 

1.2. Phase IV Commitments 

None.

1.3. Summary of Important Clinical Pharmacology and Biopharmaceutics Findings 

Following bilateral topical ocular twice-daily dosing of IV-303 (Bromfenac 0.075% ophthalmic 
solution), the plasma concentration of bromfenac ranged from below the limit of quantification 
(LOQ = 0.20 ng/mL) to 2.42 ng/mL at 30-60 min post-dose. 
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2. QUESTION BASED REVIEW 

There are multiple FDA-approved bromfenac-containing ophthalmic products, including Xibrom 
(bromfenac 0.09%; BID; under NDA 21664), Bromday (bromfenac 0.09%; QD; under NDA 
21664/SE2-013), and Proclensa (bromfenac 0.07%; QD; under NDA 203168). Therefore, no 
review in the OCP question-based review (QBR) format is warranted. Please refer to the Clinical 
Pharmacology Reviews of the original NDA 21,664 (by Dr. Lei Zhang dated March 8, 2005), of 
NDA 21664/SE2-013 (by Dr. Kimberly L. Bergman dated July 12, 2010), and of NDA 203168 
(by Dr, Yoriko Harigaya dated Feb 19, 2013) for additional information.  

3. LABELING RECOMMENDATIONS 

See Appendix 4.1. for details.  
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4. APPENDICES  

4.1. Proposed Package Insert (Original and Annotated) with Clinical Pharmacology 
edits (noted as underline and strikethrough) as of 22December 2015 

12.3 Pharmacokinetics 

Following bilateral topical ocular twice-daily dosing of Bromfenac 0.075% ophthalmic 
solution, the plasma concentrations of bromfenac ranged from below the limit of 
quantification (LOQ = 0.20 ng/mL) to 2.42 ng/mL at 30 to 60 minutes post-dose. 
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4.2. Individual Study Reviews 

4.2.1. Pharmacokinetics of Bromfenac in cataract surgery subjects: PK substudy from Study C-
12-303-004 

Study Number: C-12-303-004 
Determination of Bromefenac Concentration in Human Plasma for Study C-12-303-004: A 
Randomized Double-Masked Study to Compare the Ocular Safety, Tolerability, and 
Efficacy of ISV-303 (0.075% bromfenac in DuraSite®) to DuraSite Vehicle in Cataract 
Surgery Subjects 

Dates: 7 May, 2013 to 12 December, 2014 
Study Sponsor: InSite Vision, Inc. 
Analytical site:  

 

OBJECTIVES:  

The objective was to determine plasma bromfenac concentrations at 2 timepoints after topical 
ocular dosing of bromfenac in order to assess the extent of systemic bromfenac absorption in 
subjects who underwent routine cataract surgery. 

FORMULATION & ADMINISTRATION 

Subjects were randomly assigned at 2:1 ratio to receive either ISV-303 or vehicle for 16 days BID 
beginning 1 day prior to cataract surgery, the day of surgery, and then continuing for 14 days 
after surgery. 

STUDY DESIGN: 

During the conduct of Protocol C-12-303-004 whole blood samples were collected from a subset 
of subjects, in both randomly assigned treatment groups, after ocular dosing of 5 doses (BID on 
Day -1, BID on Day 0 and 1 dose the morning of Day 1) and 32 doses of ISV-303. 

Blood samples for pharmacokinetic analysis:  
Collected between 30-60 minutes post dose on Day 1 (after administration of 5 ocular 
doses), and
Collected between 12-48 hours after the last dose on Day 14.  

The subjects evaluated in this study were a subset of 268 subjects (174 in the ISV-303 and 94 in 
the vehicle group). A resulting subset (36 subjects) had both Day 1 and Day 15 blood samples 
collected. Of these 36 subjects, 29 were from the ISV-303 treatment group and 7 were from the 
vehicle treatment group. One subject in the ISV-303 group had sample collection on Day 15, but 
the sample was not separated into plasma and therefore was not analyzed. This resulted in a total 
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of 35 subjects (28 in the ISV-303 group and 7 in the Vehicle group) who had samples analyzed 
on Day 15. 

Day 1 blood samples were collected from a total of 43 subjects (30 in the ISV-303 and 13 in the 
vehicle group). Of the 30 blood samples collected in the ISV-303 group, 27 blood samples were 
collected within 30-60 minutes of the Day 1 morning dose of ISV-303. Blood samples from 2 
subjects (Subjects 324-001 and Subject 325-002) were collected prior to the recommended 
30-60 minute window, at 24 and 28 minutes post-dose, respectively. One blood sample (Subject 
264-003) was collected on Day 2. This subject received 2 additional doses of study drug, the 
evening of Day 1 and the morning of Day 2 for a total of 7 doses; however; the blood sample was 
collected 34 minutes after the Day 2 morning dose. 

Day 15 blood samples were collected from a total of 36 subjects (29 in the ISV-303 and 7 in the 
Vehicle group). One of the blood samples (Subject 325-005) was not separated into plasma, and 
therefore not analyzed. Of the remaining 28 samples collected in the ISV-303 group, 21 samples 
were collected within 12-48 hours of the last dose of ISV-303 on Day 14. Four (4) samples were 
collected between approximately 9-12 hours post-dose. The remaining 3 subjects (Subjects 
092-003, 325-002, and 325-006) had an extra dose of ISV-303 administered on the morning of 
Day 15, with blood samples collected following the last dose at 2 hours and 13 minutes, 30 
minutes, and 36 minutes, respectively. 

ASSAY METHODOLOGY: 
Plasma concentrations for bromfenac were determined using validated HPLC/MS/MS methods. 
The method was validated with respect to accuracy, precision, and sample stability consistent 
with the sample collection and storage procedures.   

The analyte and internal standard (Amfenac) were extracted from human plasma by solid phase 
extraction. After evaporation to dryness and reconstitution, the extracts were analyzed by LC-
MS/MS. Run times (time between injections) were approximately six minutes. 

This assay was calibrated using a standard curve generated from nine non-zero bromfenac (0.200, 
0.500, 1.00, 2.00, 5.00, 20.0, 45.0, and 50.0). In addition, QCs prepared in plasma at 
concentrations of 0.200, 0.600, 20.0, and 40.0 ng/mL of bromfenac were included in each 
analysis. 

Criterion Nepafenac Comments 
Conc. range, 

ng/mL 0.20-50.0 satisfactory 

LLOQ, ng/mL 0.20 satisfactory 
Linearity, r 2 >0.99 satisfactory 

QC Accuracy , 
% RE 

Intra-assay (-5.08%-1.92%) 
Inter-assay (0.792% - 3.59%) Satisfactory 

QC Precision, 
% CV 

Intra-assay (<6.33%) 
Inter-assay (<8.11%) Satisfactory 

Selectivity Control plasma from six different individual lots Satisfactory 

Stability Short-term matix, Freeze/thaw (-20ºC and -70ºC), 
refrigerator, extract, antoinjector stability, et al. Satisfactory 

From Document 
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DATA ANALYSIS 

Descriptive statistics were used to summarize the systemic pharmacokinetic parameters of 
nepafenac and amfenac including Cmax, Tmax, AUC0-t, AUC0-inf, t1/2, kel, and CL/F (nepafenac 
only). 

RESULTS:

The rationale for collecting samples between 30-60 minutes on Day 1 was based on nonclinical 
pharmacokinetic results which indicated that maximal plasma bromfenac concentrations (Cmax) 
were achieved at approximately 0.5 hours (Tmax) after instillation of ISV-303. As the Phase 3 
study design required a safety assessment 12-48 hours post the last dose of study drug on Day 14, 
the whole blood samples for determining bromfenac levels were collected at that visit. 

Day 1 
Bromfenac was measurable in 29 out of 30 samples from subjects in the ISV-303 treatment group 
and bromfenac levels ranged from 0.10-2.42 ng/mL. Bromfenac levels for 1 subject (Subject 324-
001) were BQL. 

Bromfenac was below the quantitation limit of 0.20 ng/mL in all of the 13 samples obtained from 
the Vehicle group at Day 1 or Day 2. 

Day 15 
Bromfenac was detectable in 6 out of the 28 samples from subjects in the ISV-303 treatment 
group. Three (3) of these samples (Subjects 092-005, 236-017 and 304-006) were collected 
within 12-14 hours after the last dose, with resulting plasma bromfenac concentrations of 
0.206 ng/mL, 0.225 ng/mL and 0.287 ng/mL, respectively. The other 3 samples were from 
Subjects 092-003, 325-002, and 325-006, who had received one extra dose of study drug on 
Day 15, and whose blood samples were collected 2 hours and 13 minutes, 30 minutes, and 
36 minutes post-dose, with resulting plasma bromfenac concentrations of 0.246 ng/mL, 0.482 
ng/mL and 1.66 ng/mL, respectively. 

Bromfenac was below the quantitation limit of 0.20 ng/mL in all of the 7 subject samples 
obtained from the Vehicle group at Day 15. 

Reviewer’s note: Acocrding to the protocol, two timepionts were planned to assess bromfenac 
systemic exposure following repeated topical ocular administration of ISV-303: 30-60 min 
following the 5th dose (n=30) and 12-48 hours post the last dose of ISV-303 on Day 14. 
However, it turned out that bromfenac systemic exposure following repeated topical ocular 
administration of ISV-303 was assessed at three timepoints:  
1) 30-60 min following the 5th dose (n=30),  
2) within 12-48 hours post the last dose of ISV-303 on Day 14 (n=25), and  
3) 30 min – ~2 hour following the morning dose on Day 15 (n=3, due to protocol deviation). 
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Table 1: Mean Human Plasma Bromfenac Concentrations in Subjects Dosed 
Topically with ISV-303 or Vehicle at Day 1 (5 Doses) and Day 15 (32 Doses) 

SPONSORS CONCLUSIONS:

In this study, plasma bromfenac concentrations were found to be very low after administration of 
both 5 doses (BID for 2.5 days) and 32 total doses (BID for 16 days) of topical ocular ISV-303 
(0.075% bromfenac). The maximum plasma concentration of bromfenac at Day 1 was 2.42 
ng/mL, and after 16 days of dosing, 1.66 ng/mL, indicating a lack of systemic accumulation. 
These results confirm that systemic exposure of bromfenac is negligible after 16 days of BID 
ocular ISV-303 dosing. 

REVIEWER’S ASSESSMENT & RECOMMENDATION: 

The analytical method utilized in this study (LOQ of 0.20 ng/mL) is 250-fold more sensitive than 
that reported (LOQ of 50 ng/mL) for the currently marketed product, Prolensa™ (0.07% 
bromfenac). The method was validated and deemed acceptable. Based on the reviewer’s 
assessment, bromfenac plasma levels following repeated topical ocular administration of ISV-303 
were assessed at three timepoints – See Table below:  

Time Frame Assessed Concentration range 
30-60 min following the 5th dose (n=30) BLQ - 2.42 ng/mL 

within 12-48 hours post the last dose on Day 14 
(n=25) BLQ – 0.287 ng/mL 

30 min – ~2 hour following the morning dose 
on Day 15 (n=3, due to protocol deviation) 0.246-1.66 ng/mL 
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The reviewer’s conclusions are as follows: 

Following bilateral topical ocular twice-daily dosing of ISV-303 ophthalmic solution, the plasma 
concentrations of bromfenac ranged from below the limit of quantification (LOQ = 0.20 ng/mL) 
to 2.42 ng/mL at 30 to 60 minutes post-dose. 
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4.2.2. Study to determine aqueous humor concentration of bromfenac  

Study Number: C-11-303-002 
Report Date: October 26, 2011 
Study Location:  
Title: A Double-Masked Clinical Study to Determine the Aqueous Humor Concentration of 
Bromfenac Sodium in Subjects Administered Multiple Topical Ocular Doses of ISV-303 (0.075% 
bromfenac in DuraSite®) or Bromday™ (0.09% bromfenac) QD Prior to Cataract Surgery 

Objectives:
To evaluate the aqueous humor concentration of bromfenac sodium after administration of 3 topical 
ocular doses of either ISV-303 (0.075% bromfenac in DuraSite), or Bromday (0.09% bromfenac) QD 
prior to routine cataract surgery. 

Methodology: 

In this multi-center, randomized, double-masked, 2-arm, parallel-group, comparative clinical trial, 60 
subjects were randomly assigned to 2 treatment groups (ISV-303 or Bromday, n=30 for each group) in 
a 1:1 ratio. Both medications contained bromfenac in different concentrations. 

Subjects administered 1 drop of either ISV-303 or Bromday once daily into the study eye, at 
approximately 24 hour intervals, for 3 days; with the last instillation to occur 3 hours prior to the 
subject’s scheduled cataract surgery. ISV-303 and Bromday were packaged in identical study bottles. 
Aqueous humor samples were collected during surgery (Visit 2) for analysis of bromfenac levels. 
   
Sponsor’s conclusions:
Although ISV-303 contains a lower concentration of bromfenac (0.075%) than Bromday (0.09%), 
the commercially available product, mean bromfenac aqueous humor concentration in subjects 
receiving ISV-303 were significantly (more than 2-fold) higher compared with those who 
received Bromday after 3 days of dosing. Additionally, no adverse events were observed and the 
study treatment was well tolerated. The study confirmed superior tissue penetrat ion of ISV-303 
against Bromday in patients who underwent routine cataract surgery. 

Reviewer’s assessment and Recommendations:

According to the method validation report  rabbit aqueous humor was used as a 
surrogate matrix for the analysis of human aqueous humor samples. In addition, there was no 
claim with respect to aqueous humor concentration of bromfenac following topical ocular 
administration of ISV-303 in the proposed label. Therefore, no substantial review is warranted 
for this study report.
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Table 1: Tabular Listing of Clinical Pharmacology Studies

From 2.7.2 Summary of Clinical Pharmacology Studies.
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