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I. EXECUTIVE SUMMARY 

 
This is a review of the dissolution testing data only.  
 
There are no USP and no FDA-recommended methods for this product. The firm 
conducted dissolution testing with its own proposed method. The firm’s proposed 
dissolution method is acceptable. However the firm’s proposed specifications are not 
acceptable. Based on the submitted dissolution data, the DBE proposes the following 
specifications. The firm should acknowledge the following dissolution testing method 
and specifications:  
 
Apparatus:            USP Apparatus 2 (paddle) 
Medium:        Acid stage: 0.1 N HCl 

      Buffer stage: pH 6.8 Phosphate Buffer 
Volume:        500 mL for acid stage and 500 mL for buffer stage 
Specifications:       Acid stage:            NMT of labeled content after 2 hrs. 

                   Buffer stage:         1 hour of labeled content 
 2 hours  of labeled content 
 6 hours NLT of the labeled content 

 
The DBE will review the fasted and fed BE studies at a later date. 
 
No Division of Scientific Investigations (DSI) inspection is pending or necessary. 
 
 

(b) (4)

(b) (4)

(b) (4)

(b) (4)
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Mylan’s dissolution method is similar to that used in ANDA with a 
noticeable difference in the rotational speed (100 rpm Mylan’s method vs 75 rpm in 

). However, while the method uses 1000 mL of dissolution media, Mylan’s 
method used only 500 mL in each case (acid and buffer stages).  

(b) (4) (b) (4)

(b) (4) (b) (4)





 

II. COMMENTS: 

The firm’s proposed dissolution method is acceptable. However the firm’s proposed 
specifications are not acceptable. Based on the submitted dissolution data, the DBE 
proposes the following specifications. The firm should acknowledge the following 
dissolution testing method and specifications. The dissolution testing should be 
conducted as follows: 
 
Apparatus:            USP Apparatus 2 (paddle) 
Medium:        Acid stage: 0.1 N HCl 

      Buffer stage: pH 6.8 Phosphate Buffer 
Volume:        500 mL for acid stage and 500 mL for buffer stage 
Specifications:       Acid stage:           NMT  of labeled content after 2 hrs. 

                   Buffer stage:         1 hour of labeled content 
 2 hours of labeled content 
 6 hours NLT of the labeled content 

 
 
III. DEFICIENCY COMMENTS: 

 
The firm should acknowledge the following dissolution testing method and 
specifications. The dissolution testing should be conducted as follows: 
 
Apparatus:            USP Apparatus 2 (paddle) 
Medium:        Acid stage: 0.1 N HCl 

      Buffer stage: pH 6.8 Phosphate Buffer 
Volume:        500 mL for acid stage and 500 mL for buffer stage 
Specifications:       Acid stage:            NMT of labeled content after 2 hrs. 

                   Buffer stage:         1 hour of labeled content 
 2 hours  of labeled content 
 6 hours NLT of the labeled content 
 

 
 
IV. RECOMMENDATIONS: 

The firm’s proposed dissolution method is acceptable. However the firm’s proposed 
specifications are not acceptable. The firm should acknowledge the dissolution testing 
method and specifications described above.  
 
 

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)



 

BIOEQUIVALENCE DEFICIENCIES TO BE PROVIDED TO THE APPLICANT 
 

ANDA: 90410 

APPLICANT: Mylan Pharmaceuticals Inc. 

DRUG PRODUCT: Budesonide Capsules, 3 mg 

 
The Division of Bioequivalence (DBE) has completed its 
review of the dissolution testing portion of your 
submission acknowledged on the cover sheet. The review of 
the bioequivalence studies will be conducted later. The 
following deficiency has been identified: 
 
Your dissolution method is acceptable. However, your 
proposed specifications are not acceptable. Please 
acknowledge the following dissolution testing method and 
specifications. The dissolution testing should be conducted 
as follows: 
 
Apparatus:      USP Apparatus 2 (paddle) 
Medium:        Acid stage: 0.1 N HCl 
         Buffer stage: pH 6.8 Phosphate Buffer 
Volume:    500 mL for acid stage and buffer stage 
Specifications: Acid stage: NMT in 2 hours. 

Buffer stage:   
1 hour of labeled content 

    2 hours  of labeled content 
    6 hours NLT of the labeled content 
 
 
 

Sincerely yours, 
 
{See appended electronic signature page} 
 

   Barbara M. Davit, Ph.D., J.D. 
   Acting Director 
   Division of Bioequivalence II  
   Office of Generic Drugs 
   Center for Drug Evaluation and Research  
 
 
 
 
 

(b) (4)

(b) (4)

(b) (4)



 

V. OUTCOME 

ANDA: 90410 
VI. Completed Assignment for 90410 ID: 5933  

 
 

Productivity:  
ID Letter Date Productivity Category Sub Category Productivity Subtotal

5933  3/12/2008  Dissolution Data  Dissolution Review 1   1   
    Bean Total:  1   
 
 
DIVISION OF BIOEQUIVALENCE 2 REVIEW COMPLEXITY SUMMARY 
 

Dissolution Review 
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1 EXECUTIVE SUMMARY 

This application contains the results of fasting and fed bioequivalence (BE) studies 
comparing the test product, Budesonide Capsules, 3 mg, to the corresponding reference 
product, AstraZeneca, ENTOCORT EC® (Budesonide) Capsules, 3 mg.  Each of the BE 
studies were designed as a single-dose, two-way crossover study in healthy subjects.  
 
However the firm’s fasting and fed BE studies are incomplete due to deficiencies related 
to the clinical and analytical parts of the study. The firm did not provide individual PK 
parameters and mean budesonide concentrations over time plots (linear and semilog) for 
both the treatments of both fasting and fed studies. The firm also did not submit the 
statistical report of both the BE studies. In addition, the firm did not specify the form of 
EDTA (anticoagulant) used in the pre-study validation. 
 
The firm has conducted acceptable comparative dissolution testing on Budesonide 
Capsules, using its own proposed dissolution method (DARRTS: dissolution review of 
ANDA 90410).  On 10/15/2008, the firm has acknowledged the FDA-recommended 
dissolution specification. The dissolution testing is complete. 
 
The clinical site was inspected on 9/14/2006. The analytical site was inspected on 
9/26/2007. No Division of Scientific Investigations (DSI) inspection is pending or 
necessary. 
 
The application is incomplete. 
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Comments on the Pre-Study Method Validation: 

• The long term storage data of 51 days exceed the storage period for the samples 
of both the fasted (38 days) and fed (25 days) BE studies. 

 
• The firm did not specify the form of EDTA (i.e K2-EDTA or K3-EDTA) used in 

the conductance of pre-study validation. 
 
• The pre-study validation data are incomplete. 
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and semi-log plots of the mean budesonide concentrations over time for both the 
treatments. 

 
• The firm did not submit the statistical report of the fasting study. 

 
• In the Table 6 of the bioanalytical report (Module 5.3.1.4) it was stated that 

plasma samples of the Subject 4 were not received by the analytical site. The SAS 
data files provided contains the budesonide concentrations at all time points in 
both the periods for subject 4. However, the plasma concentrations of budesonide 
for subject 10 were missing from both the periods. The firm should clarify the 
discrepancy observed in the missing subject samples. 

 
• The 90% CI’s for the least squares geometric means of Ln AUC0-t, Ln AUC∞ 

and LnCmax will be calculated by the reviewer after the firm submits the 
responses to the deficiency comments. 

 
 
Summary and Conclusions, Single-Dose Fasting Bioequivalence Study: 
Incomplete. 
 

Table 18.  Mean Plasma Concentrations, Single-Dose Fasting Bioequivalence Study 
Pending the firm’s submission of PK parameters and statistical report. 

 

Figure 1.  Mean Plasma Concentrations, Single-Dose Fasting Bioequivalence Study 
Pending the firm’s submission of PK parameters and statistical report. 
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Other (Meal Requirements) – 
Subject consumed less than 75% 
of Period I, Day 1 dinner Study 
Hour 10.25 

01 24 

Other (Meal Requirements) – 
Subject consumed less than 75% 
of Period II, dinner Study Hour 
10.25 

07, 24, 47, 51 09, 23, 37 

Other (Meal Requirements) – 
Subject consumed less than 75% 
of Period II, Check-in dinner 
Study Hour -13.5 

43 14, 24, 33 

Other (Sample Collection) – No 
sample collected at the Period I, 
study hour 6.00 blood draw 

N/A 19 

Other (Sample Collection) – No 
sample collected at the Period I, 
study hour 6.5 blood draw 

50 N/A 

Other (Sample Collection) – No 
sample collected at the Period I, 
study hour 7.00 blood draw 

N/A 55 

Other (Sample Collection) – No 
sample collected at the Period I, 
study hour 8.5 blood draw 

N/A 55 

Other (Sample Collection) – No 
sample collected at the Period I, 
study hour 11.00 blood draw 

16 N/A 

Other (Sample Collection) – No 
sample collected at the Period II, 
study hour 16.00 blood draw 

55 N/A 

Other (Vital Sign Collection) – 
Period I, study  hour 24.00 vitals 
collected after the 24.00 hour 
blood draw 

22, 34 10 

Other (Vital Sign Collection) – 
Period II, study hour 24.00 vital 
signs collected greater than 10 
minutes prior to the 24.00 hour 
blood sample collection 

N/A 04 

 
Comments on Adverse Events/Protocol Deviations: 

• Dropouts and Adverse Events: Subject 1 (Period I) who received test, 
experienced vomiting twice at 10.5 and 11 hours. The firm stated that the severity 
of the condition was moderate and the effect was observed before 2X median of 
Tmax. So the firm dropped subject 1 prior to period II check in. The reviewer 
agrees with the firm for excluding subject 1. 
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Table 32.  Additional Study Information 
Pending the firm’s submission of PK parameters and statistical report. 
 
 
Comments on Pharmacokinetic and Statistical Analysis: 
 

• The 90% CI’s for the least squares geometric means of Ln AUC0-t, Ln AUC∞ 
and LnCmax, provided by the firm, met the criteria for BE. 

 
• The firm did not submit the individual pharmacokinetic parameters for 

budesonide of all the subjects. In addition the firm also did not submit the linear 
and semi-log plots of the mean budesonide concentrations over time for both the 
treatments. 

 
• The firm did not submit the statistical report of the fasting study. 

 
• The 90% CI’s for the least squares geometric means of Ln AUC0-t, Ln AUC∞ 

and LnCmax will be calculated by the reviewer after the firm submits the 
responses to the deficiency comments. 

 
 
Summary/Conclusions, Single-Dose Fed Bioequivalence Study: 
Incomplete. 
 

Table 33.  Mean Plasma Concentrations, Single-Dose Fed Bioequivalence Study 
Pending the firm’s submission of PK parameters and statistical report. 
 

Figure 2.  Mean Plasma Concentrations, Single-Dose Fed Bioequivalence Study 
Pending the firm’s submission of PK parameters and statistical report. 
 
 
 











4.4 SAS Output 

4.4.1 Fasting Study Data 

None 
 
4.4.2 Fasting Study Output 

None 
 
4.4.3 Fed Study Data 

None 
 
4.4.4 Fed Study Output 

None 
 
 
 
 
 
 



BIOEQUIVALENCE DEFICIENCIES 
 

ANDA: 90-410 

APPLICANT: Mylan Pharmaceuticals, Inc. 

DRUG PRODUCT: Budesonide Capsules, 3 mg 

 
The Division of Bioequivalence (DBE) has completed its review of your 
submission acknowledged on the cover sheet.  
 
The following deficiencies have been identified: 
 

1. You did not specify the salt form of the anticoagulant EDTA used 
in the pre-study validation and during-study validation (i.e., 
K2EDTA, K3EDTA or NaEDTA). Please confirm whether the 
anticoagulant K2EDTA was used to prepare standard, quality 
control and stability samples of the pre-study method validation 
as well as the standard and quality controls of the during-study 
method validation.  Per your study report, the subject plasma 
samples were collected in this anticoagulant K2EDTA. 

 
2. Please submit the individual pharmacokinetic parameters of 

budesonide for all the subjects in both fasting and fed 
bioequivalence (BE) studies. In addition, please submit the 
individual and mean linear and semi-log plots of budesonide 
concentrations over time for both test and reference treatments 
of both fasting and fed BE studies. 

 
3. Please submit the statistical report of both the fasting and fed 

BE studies. 
 

4. In the Table 6 of the bioanalytical report (Module 5.3.1.4) you 
stated that plasma samples of the Subject 4 were not received by 
the analytical site. However, your SAS data file contains the 
budesonide concentrations at all time points in both the periods 
for Subject 4. In the meantime, the plasma concentrations of 
budesonide for subject 10 were missing from both the periods. 
Please clarify the discrepancies observed in the SAS dataset for 
the missing subject samples. 

 
 
Sincerely yours, 
 
{See appended electronic signature page} 
 
Dale P. Conner, Pharm.D. 
Director, Division of Bioequivalence I 
Office of Generic Drugs 
Center for Drug Evaluation and Research
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4.5 Outcome Page 

ANDA:  90410 
 

ID Letter Date Productivity Category Sub Category Productivity Subtotal 
8848  3/13/2008  Bioequivalence Study Fasting Study 1   1   
8848 3/13/2008  Bioequivalence Study Fed Study  1   1   
    Bean Total: 2   
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III. Background 

1. The firm submitted its original application on March 13, 2008. DBE had done a 
“dissolution only” review on this ANDA (DARRTS: dissolution review of ANDA 
090410). The firm conducted its dissolution testing using its own proposed 
dissolution method:  

 
Medium:        Acid stage: 0.1 N HCl 

Buffer stage: pH 6.8 Phosphate Buffer                           
Volume 500 mL for acid stage and 500 mL for buffer stage 
Apparatus:    USP apparatus II (Paddle) 
Speed:            100 RPM 

 
This is acceptable since the firm conducted the study prior to the FDA-
recommended dissolution method being posted in the FDA website. The firm’s 
initially proposed specification of “Acid Stage:  NMT in 2 hours, Buffer 
Stage: in 1 hour, in 2 hours, NLT in 9 hours” was not 
acceptable. DBE recommended the firm to acknowledge the FDA-recommended 
specification of “Acid Stage:  NMT in 2 hours, Buffer Stage: in 1 
hour, in 2 hours, NLT n 6 hours”. In its amendment dated on 
10/15/2008, the firm acknowledged the FDA-recommended dissolution 
specification. The dissolution testing is acceptable. 
 

2. The firm, in its original application, also submitted the fasting and fed 
bioequivalence studies comparing its Budesonide Capsules, 3 mg, to the 
AstraZeneca’s ENTOCORT EC® (Budesonide) Capsules, 3 mg. The BE studies 

(b) (4)

(b) (4) (b) (4) (b) (4)

(b) (4) (b) (4)

(b) (4) (b) (4)
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were found incomplete (DARRTS: Bioequivalence review of ANDA 90410) due to 
deficiencies related to the clinical and analytical part of the studies. 

 
3. In the current amendment, the firm submitted its responses to the deficiency 

comments made by DBE. The firm confirmed the K2EDTA was used for the pre-
study method validation. The firm also clarified the missing samples of subjects 4 
and 10 of the fasting BE study.  

 
  
IV. Submission Summary 

A. Drug Product Information, PK/PD Information, and Relevant DBE History 

See the review of the original submission DARRTS: Bioequivalence review of ANDA 
090410. 
 
 
B. Contents of Submission 

Study Types Yes/No? How many? 
Single-dose fasting No  
Single-dose fed No  
Steady-state No  
In vitro dissolution No  
Waiver requests No  
BCS Waivers No  
Vasoconstrictor Studies No  
Clinical Endpoints No  
Failed Studies No  
Amendments Yes 1 
 

C.   Review of Submission 

Deficiency 1: You did not specify the salt form of the anticoagulant EDTA used in the pre-
study validation and during-study validation (i.e., K2EDTA, K3EDTA or NaEDTA). Please 
confirm whether the anticoagulant K2EDTA was used to prepare standard, quality control 
and stability samples of the pre-study method validation as well as the standard and quality 
controls of the during-study method validation. For your study report, the subject plasma 
samples were collected in this anticoagulant K2EDTA. 
 
Firm’s Response to Deficiency 1: K2EDTA plasma was used throughout method 
validation and the BUDE-0722 and BUDE-0802 studies for the preparation of all plasma 
samples, including calibration standards, quality control (QC) samples, and stability 
samples. Prior to use in the validation or studies, K2EDTA plasma (obtained from multiple 
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individual donors) was combined into composite pools. The plasma composite pools used 
during method validation and both studies, as well as the individual plasma sources used to 
prepare each composite are summarized in Table 1. Additionally, copies of the source 
documents for the preparation of these plasma composites and pages from the laboratory’s 
Blank Matrix Receipt logbooks, used to track the individual plasma sources from which 
these composites were prepared, are provided Section 5.4, References. 
 
Reviewer’s Comments on Firm’s Response: The firm’s response is acceptable. The firm 
used K2EDTA as anticoagulant in their fasting and fed BE studies. So they conducted pre-
study and with-in study validation using plasma containing K2EDTA as the matrix. 
 
Deficiency 2: Please submit the individual pharmacokinetic parameters of budesonide for 
all the subjects in both fasting and fed bioequivalence (BE) studies. In addition, please 
submit the individual and mean linear and semi-log plots of budesonide concentrations 
over time for both test and reference treatments of both fasting and fed BE studies. 
 
Firm’s Response to Deficiency 2:  As noted in our response to FDA Comment 4, all 
samples released for assay were utilized in the Pharmacokinetic Study Report. As there 
were no errors in reporting the data, the Pharmacokinetic Study Report is not affected. The 
individual pharmacokinetic parameters are located in Appendix 16.1.1.2 of the 
Pharmacokinetic Study Report provided in Section 5.3.1.2 of the original ANDA for 
respective studies BUDE-0722 and BUDE-0802. Individual and mean linear and semi-log 
plots are located in Appendix 16.1.1.5 for respective studies BUDE-0722 and BUDE-0802.  
 
Reviewer’s Comments on Firm’s Response: The firm’s response is acceptable. 
 
Deficiency 3: Please submit the statistical report of both the fasting and fed BE studies. 
 
Firm’s Response to Deficiency 3: As noted in our response to FDA Comment 4, all 
samples released for assay were utilized in the Pharmacokinetic Study Report. As there 
were no errors in reporting the data, the Pharmacokinetic Study Report is not affected. 
Statistical Analyses may be found in Appendices 16.1.2.1 and 16.1.2.2 of the 
Pharmacokinetic Report provided in Section 5.3.1.2 of the original ANDA for respective 
studies BUDE-0722 and BUDE-0802. 
 
Reviewer’s Comments on Firm’s Response: The firm’s response is acceptable. 
 
Deficiency 4: In the Table 6 of the bioanalytical report (Module 5.3.1.4) you stated that 
plasma samples of the Subject 4 were not received by the analytical site. However, your 
SAS data file contains the budesonide concentrations at all time points in both the periods 
for Subject 4. In the meantime, the plasma concentrations for budesonide for subject 10 
were missing from both the periods. Please clarify the discrepancies observed in the SAS 
dataset for the missing subject samples. 
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Firm’s Response to Deficiency 4: Only a single sample from BUDE-0722 (Subject 4, the 
period 2 - 14 h sample), was not received from the clinical site. All the other samples from 
this subject were analyzed and therefore had reportable concentration values. Table 6 of the 
BUDE-0722 bioanalytical report correctly listed this single sample from Subject 4 as not 
having been received. Accordingly, Table 4 of the report correctly showed a null value for 
this sample, and determined concentrations for the other samples from this subject. 
Likewise, the SAS dataset from BUDE-0722 correctly showed only a single missing value 
(period 2 - 14 h) for Subject 4. Please refer to Tables 4 and 6 from the BUDE-0722 
Bioanalytical Report, as well as the SAS dataset from this study, in Section 5.3.1.4 of the 
original ANDA.  
 
As described in the BUDE-0722 Pharmacokinetics Study Report, Subject 10 was missing 
several samples around expected time of peak drug concentration (in Period 2) and for this 
reason the subject was discontinued from the study by Mylan prior to bioanalysis, as 
documented per the Notification to the Bioanalytical Department of Subjects Discontinued 
from Study provided in Section 5.4, References. 
 
Reviewer’s Comments on Firm’s Response: The firm’s response is acceptable. 
 
 
D. Deficiency Comments 

None. 
 
 
E.   Recommendations 

1. The Division of Bioequivalence accepts the fasting BE study No. BUDE-0722 
conducted by the Mylan Pharmaceuticals, Inc on its Budesonide Capsules, 3 mg, lot 
# 1000093, comparing it to AstraZeneca’s ENTOCORT EC® (Budesonide) 
Capsules, 3 mg, lot # MP0078. 

 
2. The Division of Bioequivalence accepts the fed BE study No. BUDE-0802 

conducted by the Mylan Pharmaceuticals, Inc on its Budesonide Capsules, 3 mg, lot 
# 1000093, comparing it to AstraZeneca’s ENTOCORT EC® (Budesonide) 
Capsules, 3 mg, lot # MP0078. 

 
3. The firm’s in vitro dissolution testing is acceptable.  The dissolution testing should 

be conducted using the following method: 
 

Apparatus:   USP Apparatus 2 (paddle) 
Medium:   Acid stage: 0.1 N HCl 

Buffer stage: pH 6.8 Phosphate Buffer 
Volume:   500 mL for acid stage and 500 mL for buffer stage 
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Fed Study: 
 

• The adverse event (emesis) was observed at 10.5 hours and 11 hours for subject 1, 
which is before 2X median of Tmax, so the subject 1 need to be excluded from the 
study. The reviewer agrees with the firm for excluding subject 1 from the study. 

 
• The firm excluded subjects 35, 37, 39, 47, 52 who received test formulation and 

subject 37 who received reference formulation for the calculation of Kel and AUCi 
since the ratio of AUC0-t/AUC∞ ratio < 0.8. The reviewer agrees with the firm for 
excluding the above subjects from Kel and AUCi analysis after checking their data. 
The reviewer also excluded the above mentioned subjects from Kel and AUCi 
analysis. In addition the reviewer also excluded subject 63 who received test 
formulation and subjects 35, 39, 47, 52 who received reference formulations for the 
calculation of Kel and AUCi since the ratio of AUC0-t/AUC∞ ratio < 0.8. 

 
• The 90% CI’s for the least squares geometric means of Ln AUC0-t, Ln AUC∞ and 

LnCmax, calculated by both the reviewer and the firm met the criteria for BE for 
both fasted and fed BE studies. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 







BIOEQUIVALENCE COMMENTS TO BE PROVIDED TO THE APPLICANT 
 

ANDA: 090410 

APPLICANT: Mylan Pharmaceuticals, Inc. 

DRUG PRODUCT: Budesonide Capsules, 3 mg 

 
The Division of Bioequivalence has completed the review of your 
submission acknowledged on the cover page and has no further 
question at this time. 
 
We acknowledge that you will conduct dissolution testing using the 
following dissolution method and specifications: 
 
The dissolution testing should be conducted in 500 mL of acid 
stage (0.1 N HCl) and 500 mL of buffer stage (pH 6.8 Phosphate 
Buffer) at 37ºC ± 0.5ºC using USP apparatus II (Paddle) at 100 
rpm.  The test product should meet the following specifications: 
 
Acid stage:  

2 hours: NMT of labeled amount of budesonide. 
Buffer stage:  

1 hour: of labeled amount of budesonide 
2 hours: of labeled amount of budesonide 
6 hours: NLT of the labeled amount of budesonide 

 
Please note that the bioequivalence comments provided in this 
communication are preliminary.  These comments are subject to 
revision after review of the entire application, upon 
consideration of the chemistry, manufacturing and controls, 
microbiology, labeling, or other scientific or regulatory issues.  
Please be advised that these reviews 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} 
  

Dale P. Conner, Pharm. D. 
Director, Division of Bioequivalence 
Office of Generic Drugs 
Center for Drug Evaluation and Research 

(b) (4)

(b) (4)

(b) (4)

(b) (4)
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VI. Outcome Page 

ANDA: 090410 
 
Productivity:  
 

ID Letter Date Productivity Category Sub Category Productivity Subtotal
9417  8/21/2009  Other  Study Amendment 1   1   
    Bean Total:  1   
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