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On 09/27/13, the Applicant submitted additional IVIVC parameter per Agency’s 
information request.

Biopharmaceutics Review
The Biopharmaceutics review is focused on the evaluation and acceptability of the 
comparative dissolution profile/data, biowaiver request, and IVIVC prediction to support 
the biowaiver for a BE (bioequivalence) study requirement. 

Reviewer’s Comments:
1. The comparative dissolution profile/data show similarity between the Rx Nexium DR 

20 mg capsule (without tamper band) and the proposed OTC Nexium 24HR DR 20 
mg capsule (with tamper band).  The similarity factor (f2) is calculated to be >50 
indicating that the dissolution of Nexium DR capsules is not affected by the tamper 
band.

2. The results of the IVIVC prediction of the plasma profiles between the Rx Nexium 
DR 20 mg capsule and the proposed OTC Nexium 24 HR DR 20 mg capsule showed 
that the predicted difference between the PK parameters of interests are all within the 
10% predicted errors allowed per FDA IVIVC guidance.    

The IVIVC prediction is reassessed by the Biopharmaceutics team and the results are 
found comparable. Therefore, the IVIVC prediction is acceptable which supports the 
biowaiver for the proposed OTC Nexium 24HR DR 20 mg capsules.

3. Finally, the Applicant’s proposed dissolution acceptable criterion of Q= % at 30 
min is NOT acceptable since esomeprazole dissolved % at 30 min in the buffer 
stage.  The Agency’s recommendation of Q= % at 30 min should be implemented. 
On 02/18/14, an information request was sent to the Applicant to request tightening 
the dissolution specification from Q= % at 30 min to Q= % at 30 min.

With further clarification, the Applicant accepted on 02/20/14 the Agency’s 
recommendation and committed to 1). Tightening the dissolution acceptance criterion 
from Q= % at 30 min to % at 30 min and 2). Updating the Drug Product 
Specification section by 02/26/14.

RECOMMENDATION
From the Biopharmaceutics perspective, since the Applicant made a commitment on 
02/20/14 to tightening the dissolution acceptance criterion from Q= % at 30 min to % 
at 30 min and to updating the Drug Product Specification section by 02/26/14, this NDA 
is recommended for approval.  No further comments are to be sent to the Applicant at this 
time.
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________________________________ ______02/20/14_______
Tien-Mien Chen, Ph.D. Date
ONDQA Biopharmaceutics Reviewer

________________________________ ______02/20/14_______
John Duan, Ph.D. Date
ONDQA Biopharmaceutics Acting Team Leader

CC: DARRTS/NDA No.204655/N000/RLostritto
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PRODUCT QUALITY - BIOPHARMACEUTICS ASSESSMENT

BACKGROUND
AstraZeneca’s Nexium (Esomeprazole magnesium) DR capsule under NDA 21153 was 
approved on 02/20/01 for two strengths (20 and 40 mg). Esomeprazole is the S-  
isomer of Omeprazole (S+R racemate), an approved PPI.  Nexium DR 20 and 40 mg 
capsules are indicated for the following: 
 Treatment of gastroesophageal reflux disease (GERD),
 Risk reduction of NSAID (non-steroid-anti-inflammatory-drug)-associated gastric 

ulcer, 
 H. pylori eradication to reduce the risk of duodenal ulcer recurrence, and 
 Pathological hypersecretory conditions, including Zollinger-Ellison syndrome

The OTC Nexium 24HR DR 20 mg capsule under development is proposed for the 
indication of the treatment of frequent heartburn occurring 2 or more days a week.  The 
proposed treatment regimen is one capsule QD for 14 days every 4 months.  

The Applicant requested a meeting on 01/15/11 for the development of the proposed 
OTC Nexium 24HR DR 20 mg capsule.  The Applicant planned to 
 Use the same composition/formulation as the currently marketed Nexium DR 20 mg 

capsule for Rx use, ,
 Conduct two clinical trials to support the proposed OTC indication using the currently 

marketed Nexium DR 20 mg caps .
 Obtain the same label claim as that of the currently approved OTC PPIs, while 

continuing to market all currently available Rx Nexium products.  

The Applicant reported that 
1). The proposed OTC Nexium 24 HR DR 20 mg capsule is also a two-piece hard gelatin 

capsule formulation, except that the OTC Nexium 24 HR DR 20 mg capsule is 
required to be sealed by a tamper band. 

2). The gelatin band will be colored differently from the capsule shell to provide visual 
differentiation between the Rx capsule and the OTC capsule. .

FDA’s preliminary comments were sent to the Applicant and the Applicant then 
cancelled the 01/15/11 meeting.   Please see FDA’s preliminary comments for the above
meeting in DARRTS for details. Biopharmaceutics responses related to the Applicant’s 
question Nos.8 and 9 are highlighted here:
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The similarity factor (f2) is calculated to be 93.6 indicating similarity in the above 
dissolution profile comparison. Please see mean and individual dissolution data in 
Appendix 1 for details.

2. Proposed Dissolution Acceptance Criterion:  
The Applicant proposed Q= % at 30 min which is NOT acceptable by the 
Biopharmaceutics/ONDQA because Esomeprazole dissolved in buffer stage % at 
30 min (as the red arrow indicated).  

PREDICTION BASED ON THE APPROVED IVIVC RELATIONSHIP
1. Biowaiver using the previously approved IVIVC:

The IVIVC was accepted upon the approval of NDA21153 for Rx Nexium DR 40 and 
20 mg capsules.  An equation of the in vivo time vs. in vitro time was obtained as 
shown below.

Based on the comparative dissolution profiles (Figure 1) and the approved IVIVC 
relationship, a simulation/prediction for the plasma profile of the proposed OTC 
Nexium 24HR DR 20 mg capsule is made and compared with that of the Rx Nexium 
DR capsules to support the biowaiver for a BE study.

2. Prediction of PK Profiles and Data between the Rx Nexium DR Capsules and the 
Proposed OTC Nexium 24HR DR Capsules 
Their predicted mean plasma profiles/PK parameters were shown below (Figure 2 
and Table 2).
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Figure 2. Predicted Plasma Concentration-Time Profiles for the Currently 
Approved Rx Nexium DR 20 mg Capsules and the Proposed OTC
Nexium 24HR DR 20 mg Capsules 

Table 2. Estimated PK Parameters for Rx Nexium DR 20 mg Capsules and the 
Proposed OTC Nexium 24HR DR 20 mg Capsules

Reviewer’s Overall Comments:
1. The comparative dissolution profile/data showed similarity between the Rx Nexium 

DR 20 mg capsule (without tamper band) and the proposed OTC Nexium 24HR DR 
20 mg capsule (with tamper band). The similarity factor (f2) is calculated to be >50 
indicating that the dissolution of Nexium DR capsules is not affected by the tamper 
band.

2. The results of the IVIVC prediction of the plasma profiles between the Rx Nexium 
DR 20 mg capsule and the proposed OTC Nexium 24HR DR 20 mg capsule showed 
that the predicted difference between the PK parameters of interests are all within the 
10% predicted errors allowed per the FDA IVIVC guidance.   

The IVIVC simulation/prediction is reassessed by the Biopharmaceutics team and the 
results are found comparable.  Please see Appendix 2 for details.  Therefore, the 
Applicant’s IVIVC simulation/prediction is acceptable which supports the biowaiver
for the proposed OTC Nexium 24HR DR 20 mg capsules.

3. Finally, the Applicant’s proposed dissolution acceptable criterion of Q= % is NOT 
acceptable since esomeprazole dissolved % at 30 min in the buffer stage.  The 
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Agency recommendations Q= % at 30 min should be implemented. The above 
information request on tightening the dissolution specification from Q= % at 30 min 
to Q= % at 30 min was conveyed to the Applicant on 02/18/14.

With further clarification, the Applicant accepted on 02/20/14 the Agency’s 
recommendation and committed to 1). Tightening the dissolution acceptance criterion 
from Q= % at 30 min to % at 30 min and 2). Updating the Drug Product 
Specification section by 02/26/14.
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NDA 204655 (N-000) for Nexium 24 HR 
DR 20 mg Capsules for OTC Use

Appendix 1

Comparative Dissolution Profile/Data
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NDA 204655 (N-000) for Nexium 24 HR 
DR 20 mg Capsules for OTC Use

Appendix 2

IVIVC Simulation/Prediction
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To confirm the similarity between the proposed OTC formulation and the approved 
prescription formulation, the IVIVC model was used to predict the in vivo drug 
concentrations for both formulations. The following procedure was used.

4. The predicted plasma concentration obtained from the convolution results are plotted 
against time for both formulations and the Cmax and AUC were calculated. The 
results are shown in the following figure and table.

Formulation Cmax (µmol/L) AUC (h∙µmol/L)

Rx 3.21 7.16

OTC 3.29 7.3

Ratio (OTC/Rx) 1.03 1.02
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Rx Cmax: 3.21 AUC: 7.16
OTC Cmax: 3.29 AUC: 7.3

The predictions based on IVIVC model indicate that the mean concentration profile for 
the OTC is almost overlapped with that of the Rx formulation. The AUC and Cmax ratios 
(OTC/Rx) are 1.02 and 1.03, respectively, well within the bioequivalence limits and are 
comparable with the IVIVC prediction results obtained from the Applicant. Therefore, 
the biowaiver request can be granted based on the IVIVC model. 
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