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Long-term animal studies have not been conducted to determine the carcinogenic potential or the effect on 
fertility of ILUVIEN.

Fluocinolone acetonide was not genotoxic in vitro in the Ames test (S. typhimurium and E. coli) and the mouse 
lymphoma TK assay, or in vivo in the mouse bone marrow micronucleus assay.

Reviewer Proposed Labeling:  
The following labeling changes are recommended to accommodate new format within 
and across Divisions.  

8.1 Pregnancy

Pregnancy Category C

There are no adequate and well-controlled studies of ILUVIEN in pregnant women. Adequate animal 
reproduction studies have not been conducted with fluocinolone acetonide. Corticosteroids have been shown to 
be teratogenic in laboratory animals when administered systemically at relatively low dosage levels. ILUVIEN 
should be used during pregnancy only if the potential benefit justifies the potential risk to the fetus.

8.3 Nursing Mothers

Systemically administered corticosteroids are present in human milk and could suppress growth and interfere 
with endogenous corticosteroid production. The systemic concentration of fluocinolone acetonide following 
intravitreal treatment with ILUVIEN is low [see Clinical Pharmacology (12.3)].  It is not known whether 
intravitreal treatment with ILUVIEN could result in sufficient systemic absorption to produce detectable 
quantities in human milk. Exercise caution when ILUVIEN is administered to a nursing woman.

13  NONCLINICAL TOXICOLOGY

13.1 Carcinogenesis, Mutagenesis, Impairment of Fertility

No changes to Sponsor’s proposed language.
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Disclaimer 
 
Except as specifically identified, all data and information discussed below and 
necessary for approval of NDA 201923 are owned by Alimera or are data for which 
Alimera has obtained a written right of reference. 
Any information or data necessary for approval of NDA 201923 that Alimera 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 
described in the drug’s approved labeling.  Any data or information described or 
referenced below from a previously approved application that Alimera Sciences, Inc. 
does not own (or from FDA reviews or summaries of a previously approved application) 
is for descriptive purposes only and is not relied upon for approval of NDA 201923. 
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1.2 Brief Discussion of Nonclinical Findings 

The nonclinical toxicology program included a 24-month ocular toxicity and 
pharmacokinetics study in rabbits and a 9-month ocular toxicity study in rabbits 
using test article that had undergone forced degradation in an accelerated 
stability chamber.  
There appeared to be no definable toxicity associated with the administration of 
0.2 μg/day flucinolone acetonide (FA). The test article, FA, appeared to induce 
posterior cortical/capsular cataracts in pigmented rabbits at 0.5 and 1.0 μg/day, 
as indicated by the increased incidence of cataracts at these concentrations. 
Cataract formation is a known effect of corticosteroids. The development of these 
cataracts may be associated with the extended half life of FA in the lens. There 
was no quantifiable systemic exposure of fluocinolone acetonide following 
intravitreal injection of Iluvien® intravitreal inserts to male and female Dutch 
Belted rabbits at 0.2, 0.5 and 1.0 μg/day doses (targeted release rates). The test 
article FA/Medidur, after undergoing forced degradation, did not appear to induce 
ocular disease or systemic toxicity over a 9-month period after its placement in 
the vitreous of pigmented rabbits. 
Fluocinolone acetonide did not show any evidence of genotoxic activity in a 
standard battery of tests when tested in accordance with regulatory guidelines. 

2 Drug Information 

2.1 Drug:  

Iluvien® (fluocinolone acetonide intravitreal insert) 0.19 mg injected by a 25 
gauge needle, 0.2 or 0.5 μg/day delivery rate. (Iluvien is also called 
FA/MedidurTM) 

2.1.1 CAS Registry Number (Optional) 

 67-73-2 

2.1.2 Generic Name 

 Fluocinolone acetonide (FA) 

2.1.3 Code Name 

 ASI-001 A (0.5 μg/day) and ASI-001 B (0.2 μg/day) 

2.1.4 Chemical Name 

(6 ,11 , 16 )-6,9-difluoro-11,21-dihydroxy-16,17-[(1-methylethylidene)bis-(oxy)]-
pregna-1,4-diene-3,20-dione 
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3. Fluocinolone Acetonide Bacterial Mutation Test (Study 961864) 
4. Fluocinolone Acetonide Mammalian Cell Mutation Test (Study 962441) 
5. Fluocinolone Acetonide Mouse Micronucleus Test (Study 961866) 

3.2 Studies Not Reviewed  

 Literature References 

3.3 Previous Reviews Referenced 

 IND 72056 

4 Pharmacology 

Fluocinolone acetonide (FA) is a synthetic corticosteroid with established clinical 
use to suppress inflammatory changes at various sites in the body. Topical 
formulations of fluocinolone acetonide are marketed in the US for the relief of the 
inflammatory and pruritic manifestations of corticosteroid-responsive dermatoses. 

The efficacy of FA in the intravitreal implant has been shown in rabbit model of 
tuberculin antigen induced uveitis. In addition, there are many published articles 
reporting the efficacy of corticosteroids in animal models of uveitis. 
 
Retisert® (fluocinolone acetonide) 0.59 mg intravitreal implant, NDA 21-737, was 
approved on April 8, 2005. Retisert is administered by surgical implantation. 
Iluvien, 0.19 mg fluocinolone acetonide insert will be administered by intravitreal 
injection using a new delivery device. 
 
Srivastava et al (2005) studied inserts of design similar to Iluvien delivering 0.6 
(n=11) or 1.0 μg/day (n=9) in the rabbit uveitis model. Sustained-release FA 
inserts were placed into the vitreous of the right eyes of NZW rabbits through a 
25 gauge needle 7 days after a subcutaneous injection of tuberculin antigen. 
Control animals (N=9) received empty inserts. Uveitis was then induced with an 
intravitreal injection of tuberculin antigen. Masked observers graded anterior 
chamber flare, cell and vitreous opacity on days 1–7, 10, and 14 after uveitis 
induction. Enucleated eyes and recovered inserts were used to confirm drug 
release rates and vitreous drug concentrations.  
The test product was inserted into the vitreous cavity without complications. By 
clinical criteria, treated eyes were less inflamed than untreated eyes. Both dose 
levels significantly reduced vitreous opacity compared to controls (p<0.04). There 
was a significant reduction in anterior chamber flare (p=0.03) and vitreous 
opacity (p<0.01) among the 3 groups with more inflammation suppressed at the 
higher dose level.  
(Srivastava, S., Mruthunjaya, P., Wiser, J., Peairs, J., Stinnett, S., Jaffe, G., 2005. Intravitreal 
sustained–release fluocinolone acetonide device to treat severe experimental uveitis. Invest. 
Ophthalmol. Vis. Sci., 46, E-Abstract, 3536.) 

Reference ID: 2863791





NDA 201-923  Reviewer Conrad Chen 

10 

 

Reference ID: 2863791

          
        

 

 
            

         

        
        

       
       

       
   

       

         

        

        
       

       
       

   
       

        

                

        
       
       

   
       

        

          
            

                 
  

   



NDA 201-923  Reviewer Conrad Chen 

11 

 

Reference ID: 2863791

          
         

 

 
            

         

         

        
       

       
       

   
      

 

        

       
         

       
       
       

   
      

 

        

        

        

       
        
       

           

        

          
             

                  
             

    

   





NDA 201-923  Reviewer Conrad Chen 

13 

ocular exposure of FA at any dose level. The observed exposure profiles are consistent 
with the mode of administration of FA. 
Methods 

Doses: 

Frequency of dosing: First injection on Day 1 and second injection on Week 52  
Route of 

administration: 
Intravitreal injection in pre-filled syringes 

Dose volume: One or two devices per injection per eye 
Formulation/Vehicle: Intravitreal insert (placebo, 0.2, 0.5 and 1.0 μg/day release 

rate) 
Species/Strain: Dutch Belted rabbits 

Number/Sex/Group: 4/sex/group 
Age: 5 to 6 months old 

Weight: 2.2 to 2.6 kg for male, 2.0 to 2.5 kg for female 
Satellite groups: 10/sex/group for pharmacokinetics 

Unique study design: The main study animals were euthanized and necropsied on 
Study Day 729, and the pharmacokinetic animals (1/sex/group 
on Study Days 2 and 8 and at Weeks 5, 8, 13, 26, 39, 52, 78, 
and 104). 

Deviation from study 
protocol: 

Corneal tissue analysis by  was not 
performed under GLP. Analysis of the retrieved implants and 
Certificates of Analysis by pSvida, Inc. were not performed 
under GLP. 

Observations and Results 

There were no test article-related gross findings with the possible exception of one 
animal each in Groups 4 and 5; these animals had a finding of lens deformity (rough 
surface area). There were no apparent abnormal test article-related changes to the 
morphology of the eye. 
Histopathologic examination revealed focal retinal scarring, which was seen more 
frequently in the area of the injection site in the eyes of the rabbits treated with inserts 
than in rabbits subjected only to the sham injection. This effect was more apparent in 
the rabbits from the groups which received multiple inserts, and is probably related to 
the injection procedure. No changes were detected in the lenses to indicate any 
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Key Study Findings: 

The test article FA/Medidur, after undergoing forced degradation, did not appear to 
induce ocular disease or systemic toxicity over a 9-month period after its placement in 
the vitreous of pigmented rabbits. 
 

Doses: FA/Medidur test articles were placed in the 40°C/75% 
RH chamber for 6 months to generate exaggerated 
levels of degradation products in order to support the 
toxicity study objective. The total impurity level was 

% (w/w%), while the highest single impurity, the 
known degradant product , was % 
(w/w%). 
 

Frequency of dosing: Sham injections, placebo, and 1.0 μg/day (two devices) 
test article were administered once to the right eye of 
each animal in Groups 1, 2, and 3, respectively. 

Route of administration: Intravitreal injection in pre-filled syringes 
Dose volume: Two inserts designed to release 0.5 μg/day for a total 

release rate of 1.0 μg/day were used. 
Formulation/Vehicle: Test article syringes containing the exaggerated dose 

(two inserts designed to release 0.5 μg/day for a total 
release rate of 1.0 μg/day) and syringes containing the 
placebo device (no FA content) were supplied. 
Additionally, sham injectors were provided for dosing 
Group 1. 

Species/Strain: Dutch Belted rabbits 
Number/Sex/Group: 4-7/sex/group 

Age: 6 months old 
Weight: The males weighed 2.3 to 2.6 kilograms, and the 

females weighed 2.2 to 2.5 kilograms. 
Satellite groups: None 

Unique study design: The test articles were stored for 6 months under the 
accelerated degradation condition before the test. The 
terminal pathology was conducted on Days 91 and 
274. 

Deviation from study protocol: Not reported. 
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Methods 
Strains: S. typhimurium TA1535 hisG46 rfa uvrB 

S. typhimurium TA1537 hisC3076 rfa uvrB 
S. typhimurium TA98 hisD3052 rfa uvrB 
pKM101 
S. typhimurium TA100 hisG46 rfa uvrB 
pKM101 
E. coli WP2 trp uvrA 

 Concentrations in definitive study: From 1.58 μg/plate up to 5000 μg/plate 
Basis of concentration selection: 5000 μg/plate is the standard limit dose 

recommended by regulatory guidelines 
(ICH). 

Negative control: Vehicle (DMSO) 
Positive control: Sodium azide (NaAz), 9 Aminoacridine 

(9AC), 2-Nitrofluorene (2NF), 4-
Nitroquinoline N-oxide (NQO), 2-
Aminoanthracene (2AA), Benzo[a]pyrene 
(BaP) 

Formulation/Vehicle: FA in Dimethyl Sulfoxide (DMSO) 
Incubation & sampling time: 48 to 72 hours 

Study Validity 

Appropriate positive control compounds (with S9 mix where required) induced increases 
in revertant colony numbers to at least twice the concurrent vehicle control levels with 
the appropriate bacterial strain (1.5× for strain TA100), confirming sensitivity of the test 
system and activity of the S9 mix. 

Results

The mean revertant colony counts for the vehicle controls were close to or within the 
laboratory historical control range. Appropriate positive control compounds (with S9 mix 
where required) induced increases in revertant colony numbers to at least twice the 
concurrent vehicle control levels with the appropriate bacterial strain (1.5× for strain 
TA100), confirming sensitivity of the test system and activity of the S9 mix. 
No substantial increases in revertant colony numbers were obtained with any of the 
tester strains following exposure to Fluocinolone acetonide at any dose level in either 
the plate incorporation or pre-incubation assay in the presence or absence of S9 mix. 
No visible thinning of the background lawn of non-revertant bacteria or substantial 
reduction in revertant colony counts was obtained following exposure to Fluocinolone 
acetonide, indicating that the test article was non-toxic to the bacteria at the levels 
tested. Precipitation was observed at the highest dose level tested and at 1581 g/plate 
in the pre-incubation assay in presence of S9 mix. 

7.2 In Vitro Chromosomal Aberration Assays in Mammalian Cells 

Study title  Fluocinolone Acetonide Mammalian Cell Mutation Test 
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Methods 

Cell line: Mouse lymphoma L5178Y TK+/- (clone 
3.7.2C) cells 

 Concentrations in definitive study: From 4.69 up to 1200 μg/plate final 
concentration 

Basis of concentration selection: The dose levels for the main test were 
based on the results of the preliminary 
toxicity test. Where there was toxicity, dose 
concentrations were selected to cover an 
estimated range of toxicity from 
approximately 10-20% to approximately 80-
90% RTG (relative total growth). 

Negative control: Vehicle (DMSO) 
Positive control: 4-Nitroquinoline N-oxide (NQO), 

Benzo(a)pyrene (BaP) 
Formulation/Vehicle: FA in DMSO 

Incubation & sampling time: In the main test, mouse lymphoma L5178Y 
TK+/- cells were incubated with the vehicle, 
test article or positive control for 3 hours 
(with and without S9 metabolic activation) 
or 24 hours (without S9 only). Following a 
subsequent 48 hour growth recovery 
period, the cells were transferred to 
selective medium (in microwell plates) 
which allowed only the growth of mutant 
cells into colonies. 

Study Validity 

A preliminary toxicity test was used to determine dose levels for the main test. 
Responses to the positive controls confirmed the sensitivity of the assay and the activity 
of the S9 mix. 

Results
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No substantial increases in mutation frequency were observed after treatment of cells 
with Fluocinolone acetonide at dose levels up to a concentration that was not 
completely soluble in the final culture medium or the limit of toxicity, as appropriate in 
each treatment regime. It is concluded that Fluocinolone acetonide did not show any 
evidence of genotoxicity in this in vitro test when tested in accordance with regulatory 
guidelines. 

7.3 In Vivo Clastogenicity Assay in Rodent (Micronucleus Assay) 

Study title:  Fluocinolone Acetonide Mouse Micronucleus Test 
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The sampling times were 24 and 48 hours. Animals were euthanised 24 or 48 hours 
after treatment, as indicated in the study design, and bone marrow smears were 
prepared. The bone marrow smears were fixed, temporarily stained with acridine 
orange, and examined under code using fluorescence microscopy. A total of 2000 
immature erythrocytes (IE) per animal were examined for the presence of micronuclei 
indicative of chromosome damage. In addition, the proportion of immature erythrocytes 
in the total population (immature and mature erythrocytes, (ME)) was assessed for each 
animal as a measure of potential bone marrow toxicity.  

Study Validity 

The data for the concurrent vehicle control (group mean % IE/(IE + ME) and 
micronucleated immature erythrocytes (MIE)) were close to the ranges determined from 
laboratory historical data. The positive control induced clear, unequivocal increases in 
micronuclei. Therefore, the performance of the vehicle and positive control was 
consistent with a valid assay. 

Results

No significant clinical sign of reaction to treatment or mortalities were observed for any 
of the treatment groups. 
Animals treated with FA did not show any statistically significant increases in the 
number of micronucleated immature erythrocytes at either sampling time (p > 0.01). 
Individual and group mean values for animals treated with the vehicle or test article all 
fell close to or within the historical range for control animals. Mitomycin C caused large, 
highly significant increases (p < 0.001) in the frequency of micronucleated immature 
erythrocytes (MIE). 
Animals treated with FA did not show any substantial increases in the incidence of 
micronucleated mature erythrocytes (MME) at either sampling time. The incidence of 
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micronucleated mature erythrocytes for all groups was uniformly low, confirming the 
absence of micronucleus-like artifacts. 
It is concluded that Fluocinolone acetonide did not show any evidence of genotoxic 
activity in this in vivo test for induction of chromosome damage when tested in 
accordance with regulatory guidelines. 

7.4 Other Genetic Toxicity Studies 

None 

8 Carcinogenicity 
No carcinogenicity studies were conducted for Iluvien. The systemic exposure of FA 
from the 24-month rabbit ocular toxicity/pharmacokinetic study was below the limit of 
quantitation of 100-200 pg/mL. In the clinical study with Iluvien, the concentration of FA 
in the plasma was below the limit of quantitation of 100 pg/mL. Therefore, as stated in 
the Q&A at Pre-NDA Meeting of March 4, 2010, the waiver of carcinogenicity should be 
granted. 

9 Reproductive and Developmental Toxicology 
Reproductive and developmental toxicity studies with Iluvien were not conducted. No 
reproductive and developmental toxicity studies were conducted for the marketed 
Retisert (NDA 21-737) either. Two published articles with FA were used as the basis 
for Pregnancy labeling for Retisert.  
1. Teratogenicity study of the new glucocorticosteroid budesonide in rabbits, I. 
Kihlstrom and C. Lundberg, Arzneim.-Forsch./Drug Res. 37: 43-6, 1987 
Fluocinolone acetonide when administered subcutaneously at dose of 0.13 mg/kg/day 
(approximately 10,000* times the daily clinical dose of Retisert), during Days 6 to 18 of 
pregnancy in the rabbit, induced abortion at the end of the third and at the beginning of 
the fourth gestational week. 
2. Toxicological Studies on Halopredone Acetate, L. Casilli et al, Arzneim- 
Forsch./Drug Res. 27: 2102-8, 1977 
FA when administered subcutaneously to rats and rabbits during gestation at a maternal 
toxic dose of 50 μg/kg/day (approximately 4,000* times the clinical dose of Retisert), 
fluocinolone 
acetonide caused abortion and malformations in a few surviving fetuses. 
 
The following is the labeling for Retisert: 
 
No adequate animal reproduction studies have been conducted with fluocinolone 
acetonide. 
Corticosteroids are generally teratogenic in laboratory animals when administered 
systemically at relatively low dosage levels. 
Fluocinolone acetonide when administered subcutaneously at dose of 0.13 mg/kg/day 
(approximately 10,000* times the daily clinical dose of Retisert), during Days 6 to 18 of 
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If other disciplines (clinical, clinical pharmacology and chemistry reviewers) would be 
satisfied with the explanation given by the sponsor for the differences in formulations, 
the pharmacology reviewer would not insist on repeat of the 24-month rabbit ocular 
study.  
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