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BIOEQUIVALENCE REVIEW(s) 





 
EXECUTIVE SUMMARY 
 
This is a review of the dissolution method and/or specification acknowledgement from 
Inventia Healthcare Private Limited on June 10, 2015.  Inventia Healthcare Private 
Limited has accepted the following FDA-recommended dissolution method and 
specification:  
 

USP Apparatus: II (paddle) 
Rotational Speed: 50 rpm 
Temperature: 37ºC ± 0.5ºC 
Media: 0.1 N Hydrochloric Acid 
Volume: 500 mL 
Specification: NLT % (Q) dissolved in 30 minutes 

 
 
 
 
RECOMMENDATIONS 
 
From a bioequivalence point of view, Inventia Healthcare Private Limited has met the 
requirements for in vitro dissolution testing. The dissolution testing section of the 
application is adequate and we have no further questions at this time. 

(b) 
(4)



DISSOLUTION COMMENT TO BE PROVIDED TO THE APPLICANT 
 
ANDA:    207231  
 
APPLICANT:    Inventia Healthcare Private Limited 
 
DRUG PRODUCT:    Iloperidone Tablets1 mg, 2 mg, 4 mg, 6 mg, 8 mg, 10 mg, 12 mg 
 
The Division of Bioequivalence I (DBI) has completed its review of your submission 
acknowledged on the coversheet and has no further questions at this time.  We 
acknowledge that you will conduct the dissolution testing of your test product using the 
following FDA-recommended dissolution method and specification:  
  

USP Apparatus: II (paddle) 
Rotational Speed: 50 rpm 
Temperature: 37ºC ± 0.5ºC 
Media: 0.1 N Hydrochloric Acid 
Volume: 500 mL 
Specification: NLT % (Q) dissolved in 30 minutes 

 
 
 
 

Sincerely yours, 
 
{See appended electronic signature page} 
 
Wayne I. DeHaven, Ph.D. 
Acting Director 
Division of Bioequivalence I 
Office of Generic DrugsCenter for Drug Evaluation 
and Research 

 
 

 
 
 
 
 
 
 
 
 
 
 

(b) 
(4)
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The firm’s dissolution method is inadequate.   
 
The fasting and fed BE studies and waiver requests will be reviewed at a later date. 
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Dissolution Method SOP effective at the time of testing (Yes/No) Yes, method & validation done 
concurrently 

Were the drug product units pooled during the dissolution testing 
(Yes/No)? 

No 

Was the dissolution testing conducted on the bio-batch? Yes 
Age of the test product at the time of dissolution testing. 4 months 
Was the reference product expired at the time of dissolution testing 
(Yes/No) 

No 

Comments on the variability of the dissolution data acceptable 
For two-stage dissolution testing, comment on the method of medium 
change from acid stage to buffer stage. 

NA 

 
 
 

III. Reviewer’s Comments for Dissolution Testing 

• The application references Fanapt (iloperidone) tablets, 1mg, 2mg, 4mg, 6mg, 
8mg, 10mg, 12mg (NDA # N022192 currently held by Vanda Pharmaceuticals, 
Inc and approved May 6, 2009). 

 
• There is no USP monograph for this product but there is an FDA-recommended 

method:  500mL 0.1N HCl using USP apparatus II (paddle) at 50 rpm.  
Recommended sampling times are 5, 10, 15, 30, 45 and 60 minutes.  The firm 
only performed the 5 minute sampling for the pilot studies, but not for the exhibit 
batches.  For the dosage strengths 6 mg, 8 mg, 10 mg, 12 mg manufactured from a 
common granule lot, there is a slightly slower drug release than for the dosage 
strengths 1 mg, 2 mg, 4 mg.  The firm’s dissolution testing data utilizing the 
recommended method are acceptable.  
 

• The firm’s proposed specification ‘Not less than % (Q) of the labeled amount 
of iloperidone is dissolved in 30 minutes’ is too liberal.  Based on the data 
submitted, the DB recommends specification of NLT % (Q) of the labeled 
amount of iloperidone is dissolved in 30 minutes. 
 

• The DB recommended specification ‘NLT % (Q) in 30 minutes’ is the same as 
recommended by the NDA applicant for the RLD product.  The reviewer checked 
the NDA Annual report for the above mentioned specification for the RLD 
product.     
 

• The firm’s dissolution method is inadequate. 
 
 
 

IV. Deficiency Comments for Dissolution Testing 

The firm’s proposed specification is:   

(b) 
(4)

(b) 
(4)

(b) 
(4)
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Not less than % (Q) of the labeled amount of iloperidone is dissolved in 30 minutes.  
Based on the data submitted, the firm’s specification is too liberal.  The firm should 
acknowledge the FDA recommended specification of NLT % (Q) of the labeled 
amount of iloperidone is dissolved in 30 minutes. 
 
 
 

V. Dissolution Recommendations 

The in vitro dissolution conducted by Inventia Healthcare Private Limited on its test 
product Iloperidone Tablets, 1 mg (batch # EXB/618/01 manufactured July 2013), 2 mg 
(batch # EXB/619/01 manufactured July 2013), 4 mg (batch # EXB/620/01 manufactured 
July 2013), 6 mg (batch # EXB/621/01 manufactured July 2013), 8 mg (batch # 
EXB/622/01 manufactured July 2013), 10 mg (batch # EXB/623/01 manufactured July 
2013), 12 mg (batch # EXB/624/01 manufactured July 2013), comparing them to Fanapt 
(iloperidone) Tablets, 1 mg (batch # FFZN expiration April 2014), 2 mg (batch # FFZP 
expiration April 2014), 4 mg (batch # FFZM expiration April 2014), 6 mg (batch # FYPB 
expiration July 2014), 8 mg (batch # FYPC expiration April 2014), 10 mg (batch # 
DXFY expiration April 2014), 12 mg (batch # KKTF expiration December 2015), is 
inadequate due to the deficiency comment above. 
 
 

(b) 
(4)

(b) 
(4)



 

 

BIOEQUIVALENCE DEFICIENCIES TO BE PROVIDED TO THE APPLICANT 
(PROCESSED BY BIO-PM) 
 
ANDA: 207231 

APPLICANT: Inventia Healthcare Private Limited 

DRUG PRODUCT: Iloperidone Tablets1 mg, 2 mg, 4 mg, 6 mg, 8 mg, 10 mg, 12 mg 
 
The Division of Bioequivalence I (DBI) has completed its review of the dissolution 
testing portion of your submission acknowledged on the cover sheet. DB will review the 
fasting and fed BE studies and waiver requests later. 
 
 
Your dissolution testing data are acceptable; however, your proposed specification is too 
liberal and not acceptable.  Please acknowledge the following FDA recommended 
method and specification for your test product:  
 

USP Apparatus: II (paddle) 
Rotational Speed: 50 rpm 
Temperature: 37ºC ± 0.5ºC 
Media: 0.1 N Hydrochloric Acid 
Volume: 500 mL 
Specification: NLT % (Q) dissolved in 30 minutes 

 
 
 
The bioequivalence comments provided in this communication are comprehensive as of 
issuance.  However, these comments are subject to revision if additional concerns raised 
by chemistry, manufacturing and controls, microbiology, labeling, other scientific or 
regulatory issues or inspectional results arise in the future.  Please be advised that these 
concerns may result in the need for additional bioequivalence information and/or studies, 
or may result in a conclusion that the proposed formulation is not approvable. 
 

Sincerely yours, 
 
{See appended electronic signature page} 
 
Wayne I. DeHaven, Ph.D.   
Acting Director, Division of Bioequivalence I 
Office of Bioequivalence 
Office of Generic Drugs 
Center for Drug Evaluation and Research 

(b) 
(4)
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All studies were considered to be underpowered as the numbers of subjects enrolled in 
the studies were inadequate (N ≤ 11).  
 
Dissolution data were reviewed separately, and the firm’s in vitro dissolution testing with 
the FDA-recommended method and specification is adequate1. The dissolution data are 
adequate with respect to supporting waiver requests of the lower strengths. 
 
The Division of bioequivalence (DB) grants the waiver of in vivo bioequivalence study 
requirements for the 2 mg, 4 mg, 6 mg, 8 mg, 10 mg, and 12 m strengths of the test 
product, Iloperidone Tablets, under the Section 21 CFR § 320.22 (d) (2).   
 
No Office of Study Integrity and Surveillance (OSIS) inspection is pending or necessary. 
 
The application is acceptable with no deficiencies. 
  

 
1 GDRP ANDA-207206-ORIG-1, Biopharmaceutics Primary Review (completion date 13-Mar-2015), 

http://panorama fda.gov/project/view?ID=542105b400174cbeecd761dc1a9f65e4 
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ANDA # Fasting study Fed study 
T R T R 

206890 2.75 (1.50-6.00) 2.00 (1.00-4.00) 5.00 (2.00-10.00) 5.00 (2.00-8.00) 
207098 3.75 (2.00-6.00) 3.50 (2.00-4.50) 5.50 (2.67-8.00) 5.50 (3.33-8.00) 
207409 4.00 (2.00-8.00) 4.50 (1.00-8.00) 5.00 (4.00-12.00) 8.00 (4.00-12.00) 
Current 3.50 (1.00-24.00) 2.50 (1.50-8.00) 5.25 (1.50- 10.00) 4.50 (1.00- 8.03) 

 
3. A total of 4 subjects had AUCt/AUC∞ ratios below 0.8 for the parent drug, 

iloperidone. The mean AUCt/AUC∞ ratio for iloperidone is more than 0.9 for both 
test and reference products indicating that the sampling was carried out for a 
sufficient period of time. 

 
4. The reviewer agrees with the firm’s pharmacokinetic and statistical analysis. The 

90% confidence intervals for the AUC0-t, AUC∞, and Cmax geometric mean 
test/reference ratios for test iloperidone are within acceptable BE limits of 80-125%. 

 
5. The PK parameters of the test and reference products for the active metabolite P88 

were comparable in the fasting BE study. Therefore, the metabolite data are 
supportive. 

 
The fasting BE study is adequate. 
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Mean Plasma Concentrations, Single-Dose Fasting Bioequivalence Study 
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1. Per the RLD labeling, administration of iloperidone with a standard high-fat meal 

would delay the Tmax by 1 hour for iloperidone and 2 hours for P88. The observed 
median Tmax for iloperidone and P88 in the fed study are consistent with the RLD 
labeling. 

 
2. There is a median Tmax difference for the parent drug, iloperidone between the test 

and reference product in the fed study. The observed median Tmax (range) of the test 
product is 4.50 (1.00-8.00) hours versus 3.50 (1.00-6.00) hours for the reference 
product (T/R=1.29).  Per the RLD labeling, the Tmax for iloperidone is 2-4 hours, 
and is indicated for  for schizophrenia. The reviewer considered 
the observed difference in Tmax should not have a clinical impact on efficacy or 
safety. Therefore the Tmax difference of iloperidone under fed conditions is 
acceptable. 

 
3. Subject  had measurable concentration for iloperidone at pre-dose (0 hr) in Period 

II (test). The 0 h concentration of % of Cmax (2224.974 
pg/mL) for this subject in this period.  Therefore the subject was not excluded. 

 
4. A total of 2 subjects had AUCt/AUC∞ ratios below 0.8 for the parent drug, 

iloperidone. The mean AUCt/AUC∞ ratio for iloperidone is more than 0.9 for both 
test and reference products indicating that the firm’s sampling schedule was carried 
out for a sufficient period of time.  

 
5. The reviewer agrees with the firm’s pharmacokinetic and statistical analysis. The 

90% confidence intervals for the AUC0-t, AUC∞, and Cmax geometric mean 
test/reference ratios for test iloperidone are within acceptable BE limits of 80-125%. 

 
6. The PK parameters of the test and reference products for the active metabolite P88 

were comparable in the fed BE study. Therefore, the metabolite data are supportive. 
 
The fed BE study is adequate. 
 
4.1.2.5 Overall Comment 
 
Was the Fed bioequivalence study acceptable? Acceptable 
 
  

(b) 
(6)

(b) (4)

(b) (4)
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Mean Plasma Concentrations, Single-Dose Fed Bioequivalence Study 
(Add profiles for additional API) 
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The levels of inactive ingredients in the test formulation are lower than that present in the 
FDA-approved drug products based on CDER’s IID.  
 
The 2 mg, 4 mg, 6 mg, 8 mg, 10 mg, and 12 mg strengths of the test formulation are 
proportionally similar to the 1 mg strength which underwent bioequivalence testing. 
 
There is no elemental iron in the composition of the product, which complies with the 
element iron limit of not exceeding 5 mg per day according to 21 CFR 73.1200(c). 
 
The firm’s formulation is acceptable. 
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Dissolution Profiles 
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4.4.2 SAS Output 

Study SAS Data SAS Code SAS Stat SAS Table 

Fasting  
 

207231_FASTING_D
atasets_Iloperidone.d  

207231_FASTING_st
at_Iloperidone.doc  

207231_FASTING_ta
ble_Iloperidone.doc  

207231_FASTING_D
atasets_P88.doc   

207231_FASTING_st
at_P88.doc  

207231_FASTING_ta
ble_P88.doc  

Fed  
 

207231_FED_Datase
ts_Iloperidone.doc   

207231_FED_stat_Il
operidone.doc  

207231_FED_table_I
loperidone.doc  

207231_FED_Datase
ts_P88.doc   

207231_FED_stat_P
88.doc  

207231_FED_table_
P88.doc  
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BIOEQUIVALENCE COMMENTS TO BE PROVIDED TO THE APPLICANT 
 
ANDA: 207231 

APPLICANT: Inventia Healthcare Private Limited 

DRUG PRODUCT: Iloperidone Tablets 1 mg, 2 mg, 4 mg, 6 mg, 8 mg, 10 mg, 12 mg 
 
The Division of Bioequivalence has completed its review and has no further questions at 
this time. 
 
The bioequivalence comments provided in this communication are comprehensive as of 
issuance.  However, these comments are subject to revision if additional concerns raised 
by chemistry, manufacturing and controls, microbiology, labeling, other scientific or 
regulatory issues or inspectional results arise in the future.  Please be advised that these 
concerns may result in the need for additional bioequivalence information and/or studies, 
or may result in a conclusion that the proposed formulation is not approvable. 
 
 

Sincerely yours, 
 
{See appended electronic signature page} 
 

   Ethan M. Stier, Ph.D., R. Ph. 
   Director, Division of Bioequivalence II 
   Office of Bioequivalence 
   Office of Generic Drugs 
   Center for Drug Evaluation and Research  
 
 




