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1 Executive Summary and Recommendation 
 

1.1 Recommendation 
The division of clinical pharmacology 3 has reviewed the resubmitted application and has found 
it acceptable from a clinical pharmacology standpoint provided that a mutual agreement can be 
reached on the labeling languages. 

1.2 PMR 
The sponsor has committed to conduct the following clinical pharmacology-related pediatric 
studies as PMR under PREA. 
 
Study 1:    Deferred pediatric study for the prevention of nausea and vomiting in pediatric cancer 
patients ages 4 to <17 years receiving highly emetogenic chemotherapy (HEC).  
  

A PK and safety study to characterize the pharmacokinetics of Zuplenz (ondansetron) 
oral soluble film in pediatric patients ages 4 to <17 years receiving HEC.  

  
Study 3:  Deferred pediatric study for the prevention of postoperative nausea and vomiting 
(PONV) in pediatric surgical patients ages 0 to <17 years.   
 

A PK and safety study to characterize the pharmacokinetics of Zuplenz (ondansetron) oral 
soluble film in pediatric surgical patients ages 0 to <17 years.  An age-appropriate 
formulation must be developed for younger pediatric patients.   

 

1.3 Regulatory Background 
Submitted is resubmission of NDA 22-524 for Ondansetron Oral Soluble Film in response to 
Complete Response (CR) letter that was issued on 02/05/10.  Original NDA application for 
Ondansetron Oral Soluble Film 8 mg and 4 mg was submitted on 04/07/09 under 505(b)(2) 
provision using Zofran (Ondansetron) Orally Disintegrating Table 8 mg as reference product. The 
sponsor relied on the Agency’s findings of safety and efficacy of the reference product for 
Zuplenz Oral Soluble Film based on the bioequivalence established between Zuplenz Oral 
Soluble Film 8 mg and Zofran 8 mg.  Due to travel advisory for the region, FDA was not able to 
conduct a DSI inspection of the clinical and analytical sites for the bioequivalence study "An 
Open-Label Randomized, Single Oral Dose, Two-Way Crossover Bioequivalence Study To 
Compare Ondansetron Orally Dissolving Film Strip (ODFS) 8 mg with Zofran Orally 
Disintegrating Tablets [ODT® (containing Ondansetron 8 mg)] in 48 Healthy, Adult, Human 
Study Participants Under Fasting Conditions" (study # 01905/08-09) as of 02/05/10.  Therefore, 
the sponsor was issued CR letter on 02/05/10 that also enclosed Agency’s proposed revision of 
the product label.    

1.4 Submission contents: 
• DSI inspection report and sponsor’s response to deficiencies 
• Sponsor’s revised label 



 

4 

1.5 DSI Inspection Report 
An inspection of the clinical and analytical sites for the bioequivalence study "An Open-Label 
Randomized, Single Oral Dose, Two-Way Crossover Bioequivalence Study To Compare 
Ondansetron Orally Dissolving Film Strip (ODFS) 8 mg with Zofran Orally Disintegrating 
Tablets [ODT® (containing Ondansetron 8 mg)] in 48 Healthy, Adult, Human Study Participants 
Under Fasting Conditions" was completed on April 22, 2010 by the Division of Scientific and 
Investigations (DSI).  The clinical portion of study was conducted at  

, and the analytical portion was conducted at  
 Since  ceased operations prior to this inspection, 

inspections of the clinical and analytical portions were conducted at    
 
Following the inspection, the DSI had following comments and conclusion: 

• The firm failed to conduct adequate incurred sample reproducibility (ISR) assessment. 
• The firm’s SOP for ISR is insufficient. 
• The firm failed to fully report and discuss all data generated during assay validation. 
• The firm failed to follow the protocol. 

Conclusion:  Following DSI’s evaluation of the inspectional findings and the firm's response, DSI 
recommends that the inspected clinical and analytical portions be accepted for review (see 
appendix). 
 
We agree with the recommendation of DSI from clinical pharmacology standpoint.  
 
 
2 Detailed Labeling Recommendations  
 
The agency’s proposed revisions to the  product label were enclosed with the Complete Response 
letter dated on 02/05/10.  The sponsor has accepted most of the agency’s proposed revisions and 
it also proposed some new revisions in this resubmission.  Reviewer’s recommended addition is 
shown with an underline and deletion is shown with strikethrough line.   
 

7 DRUG INTERACTIONS 
 
7.1 Apomorphine 
Based on reports of profound hypotension and loss of consciousness when apomorphine was 
administered with ondansetron, the concomitant use of apomorphine with ondansetron is 
contraindicated. 
 
7.3 Tramadol 
Although there are no data on pharmacokinetic drug interaction between ondansetron and 
tramadol  data from 2 small studies indicate that concomitant use of 
ondansetron may  result in reduced analgesic activity of tramadol, leading to 
an increased dose in patient controlled administration of tramadol. 
 
7.5 Antacids 
Bioavailability of ondansetron is unaffected by antacids 
 
12 CLINICAL PHARMACOLOGY 
 
12. 3  Pharmacokinetics 
 

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)
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Absorption  
Ondansetron is well absorbed from the gastrointestinal tract and undergoes some first-pass 
metabolism. After a single dose of  ZUPLENZ (ondansetron) oral soluble film 8 mg under fasting 
conditions (n=46), the peak plasma concentrations were achieved in 1.3 hours and the mean 
elimination half-life was 4.6 hours in healthy subjects.  The mean (±S.D.) Cmax and AUC were 
37.28 (±14.9) ng/mL and 225 (±88.1) ng·h/mL, respectively.  In the same study, mean 
ondansetron Cmax and AUC following administration of 8 mg ZUPLENZ oral soluble film were 

 comparable to those after 8 mg ondansetron ODT (orally disintegrating tablet).  
The systemic exposure after administration of ZUPLENZ oral soluble film 8 mg with or without 
water was found to be comparable. 
 
Food Effect  
When administered with a high fat meal,  

 8 mg ZUPLENZ (ondansetron) oral soluble film’s mean time to peak plasma 
concentration (tmax) was delayed by approximately 1 hour and its AUC remained similar 
compared to that of under fasted stated.   

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(b) (4)

(b) (4)

(b) (4)
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3 Appendix 

3.1 DSI Inspection Report: 

 

 

The attached Appendix for the 3.1 DSI Inspection Report (3 pages following this page) dated May 
17, 2010 has been withheld as a duplicate copy.  This May 17, 2010, DSI Inspection Report can 

be located in the Other Reviews section of this NDA approval package. 
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with other antiemetics, routine prophylaxis in not 
recommended for patients in whom there is little 
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expectation that nausea and/or vomiting must be avoided 
postoperatively, Tradename is recommended even where 
the incidence of postoperative nausea and/or vomiting is 
low. 

 
Table of Contents 
1  Executive Summary…………………………………………………………………. 2 

1.1 Recommendations...................................................................................................... 2 

1.2 Phase IV Commitments............................................................................................. 3 

1.3 Summary of Clinical Pharmacology and Biopharmaceutics Findings................. 3 

2 Question-Based Review............................................................................................. 8 

2.1 General Attributes of the drug ................................................................................. 8 

2.2 General Biopharmaceutics...................................................................................... 10 

2.3 Analytical Section .................................................................................................... 13 

3 Detailed Labeling Recommendations .................................................................... 16 

4 Appendices................................................................................................................ 18 

4.1 Proposed Package Insert ........................................................................................ 19 

4.2. Individual Study Synopsis ...................................................................................... 43 

4.4 OCP Filing Form ..................................................................................................... 66 
  
  

1 Executive Summary 
 
Submitted is a New Drug Application for Ondansteron Oral Soluble Film 8 mg and 4 mg 
under 505(b)(2) provision using Zofran (Ondansetron) Orally Disintegrating Table 8 mg 
as reference product.  The sponsor is relying on the Agency’s findings of safety and 
efficacy of the reference product for Zuplenz Oral Soluble Film based on the 
bioequivalence established between Zuplenz Oral Soluble Film 8 mg and Zofran 8 mg.    
Originally, the sponsor proposed Zuplenz Oral Soluble Film as Zuplenz® Orally 
Dissolving Film Strip.  However, the Agency determined during the review cycle that the 
name for the formulation should be “Oral Soluble Film”.  As such, the formulation is 
referred as Oral Soluble Film in this review.  Note that an optional intra-divisional level 
of Clinical Pharmacology Briefing was held to discuss this NDA on December 17, 2009.   
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As of February 1, 2009, the DSI inspection has not been carried out due to a travel 
advisory for the region.  The travel advisory was issued as a result of civil and political 
unrest that have risen in the area.  Due to this unresolved issue, the Clinical Division has 
planned on taking a Complete Response (CR) action. 

1.1 Recommendations 
 
The division of clinical pharmacology 3 has reviewed the submitted application and has 
found it acceptable from a clinical pharmacology standpoint provided that the pending 
DSI inspection on the clinical study site and the bioanalytical analysis site for the pivotal 
BE study will be satisfactory and a mutual agreement can be reached on the labeling 
languages.   

1.2 Phase IV Commitments 
 
Not at this time.   

1.3 Summary of Clinical Pharmacology and Biopharmaceutics 
Findings  
In support of the current application, the sponsor submitted five final study reports, 
including one fasting bioequivalence study (study 01905/08-09), a fed bioequivalence 
study (study 01906/08-09), a relative bioavailability study among Tradename 
administered with or without water and Zofran ODT 8 mg administered without water 
(Study 04795/08-09) and two pilot BE studies under fasting and fed conditions; study 
10221/06-07 and 10222/06-07, respectively.  In this review, the pilot BE studies were not 
evaluated in details.  The sponsor also evaluated the time to dissolve the Oral Soluble 
Film and the reference product in vivo during each BA/BE study.  No additional clinical 
trials for efficacy and safety of Ondansetron Oral Soluble Film were conducted.  The 
sponsor requested a biowaiver for Ondansetron Oral Soluble Film 4 mg and conducted in 
vitro dissolution study in comparison to Zofran ODT 4 mg. According to the CMC 
reviewer, a biowaiver is granted for the lower strength of Ondansetron Oral Soluble Film 
4 mg (Please, see CMC review for more details). 
 
The Ondansetron Oral Soluble Film 8 mg is bioequivalent to Zofran 8 mg 
administered under the fasting condition. 
The relative bioavailability between the Tradename and the reference product under 
fasting condition was evaluated in study 01905/08-09 titled “An open-label randomized, 
single oral dose, two way crossover bioequivalence study to compare ondansetron Orally 
Dissolving FilmStrip (ODFS) 8mg with Zofran Orally Disintegrating Tablets [ODT® 

(Containing Ondansetron 8 mg)] in 48 healthy, adult, human study participants under 
fasting conditions.”  Both products were dissolved on the tongue and swallowed with 
saliva followed by 240 ml water intake.  The fasting bioequivalence study is considered a 
pivotal BE study and DSI inspection is pending for the clinical site which is in  as of 
December 1, 2009. 
 

(b) (4)
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After a single dose administration, the peak plasma concentration was reached around 1 
hour for both products and the mean elimination half-life was about 4-5 hours (Table 1).  
The mean Cmax and AUC after Tradename was about 8-9% lower than those after 
administration of the reference product, Zofran 8 mg.  The 90% confidence interval 
associated with the least squares geometric mean ratio of Cmax and AUC fell within the 
bioequivalence criteria 80-125% (Table 2).  As such the bioequivalence between single 
dose Tradename 8 mg and Zofran 8 mg was established under fasting condition.   
 
Table 1.  Mean (SD) PK parameters of Ondansetron after administration of 8 mg 
Tradename (test) and Zofran (reference) 8 mg under fasting condition (n=46) 

 
 
Table 2.  Summary of bioequivalence analysis between Tradename and Zofran 
(reference) product under fasting condition 

 
 
Reviewer’s comments: In a few subjects, multiple plasma peaks within 5 hours post-dose 
were observed regardless of products indicating variability in Ondansetron absorption.    
 
The Ondansetron Oral Soluble Film 8 mg is bioequivalent to Zofran 8 mg 
administered under fed condition. 
The relative bioavailability between the Tradename and the reference product under fed 
condition was in study 01906/08-09 titled “An open-label randomized, single oral dose, 
two way crossover bioequivalence study to compare ondansetron Orally Dissolving 
FilmStrip (ODFS) 8mg with Zofran Orally Disintegrating Tablets [ODT® (Containing 
Ondansetron 8 mg)] in 48 healthy, adult, human study participants under fed conditions..   
 
Following 30 min after a high fat meal, the test and reference product was dissolved on 
the tongue and swallowed with saliva followed by 240 ml water intake.   
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Under fed condition, the mean time to peak plasma concentration was delayed by an hour.  
In a cross-study comparison with study 01905/08-09, under fed condition, after single 
administration of Tradename, the mean Cmax was decreased from 34 to 26 ng/ml while 
AUC were comparable to that under fasting condition (Table 3).  
 
Table 3.  Mean (SD) PK parameters after a single dose of Tradename (test) and 
Zofran (reference) under fed condition (n=45) 

 
 
The mean Cmax was comparable between Tradename and the reference product and 
mean AUC was about 7% lower for Tradename than the reference product.  The 90% 
confidence interval associated with the least squares geometric mean ratio of Cmax and 
AUC fell within the bioequivalence criteria 80-125% (Table 4).  As such the 
bioequivalence between single dose Tradename 8 mg and Zofran 8 mg was established 
under fed condition.   
 
Table 4.  Summary of bioequivalence analysis between Tradename and the 
reference product under fed condition 

 
 
Ondansetron Oral Soluble Film 8 mg can be administered with or without water 
The effect of water intake following Ondansetron Oral Soluble Film administration was 
evaluated in study 04795/08-09 titled “An open-label randomized, single oral dose, three 
way crossover comparative water effect bioavailability study to compare ondansetron 
Orally Dissolving Filmstrip (ODFS) 8mg with and without water with Zofran Orally 
Dissolving Tablets (ODT®) without water in 18 adult, healthy human study participants 
under fasting conditions.” 
There was no significant difference in PK parameters for Ondansetron regardless of 
administration methods of Ondansetron Oral Soluble Film (Table 5).  In addition, the 
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ratio of Cmax and AUC between Ondansetron Oral Soluble Film administered either with 
or without water to Zofran ODT administered without water were 97-106% and the 
associated 90% CI fell within 80-125% (Table 6).  
 
Table 5. Summary of Pharmacokinetic Parameters of Ondansetron after 
administration of Tradename without water (treatment A), with water (treatment 
B) and reference product without water (treatment C) (n=17) 

 
A: Oral Soluble Film administered without water 
B: Oral Soluble Film administered with water 
C: Reference Product administered without water 
 
Table 6. Ratio of Least Squares Geometric Means of Treatment associated 90% CI 
of ratio 

Treatment 
Comparison 

Cmax 
(n=17) 

AUCt 
(n=17) 

AUCinf 
(n=17) 

A vs. C 103.38 
(93.57, 114.21) 

102.33 
96.50, 108.51) 

102.38 
(96.31, 108.82) 

B vs. C 106.28 
(96.20, 117.43) 

102.43 
(96.60, 108.62) 

101.93 
(95.90, 108.35) 

A vs. B 97.26 
(88.03, 107.46) 

99.90 
(94.21, 105.93) 

100.44 
(94.49, 106.76) 

A: Oral Soluble Film administered without water 
B: Oral Soluble Film administered with water 
C: Reference Product administered without water 
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In vivo Oral Disintegration/Dissolution  
The time for Oral Soluble Film and Orally Dissolving Tablet to dissolve on the tongue 
was measured during clinical trials.  The test and reference products were opened and 
removed from the package with dry hands and immediately placed on the tongue where it 
was dissolved and was then swallowed with saliva.  Clinical personnel ensured that the 
products were removed from the pouch in its entirety.  
 
The median time take to dissolve Ondansetron Oral Soluble Film on the tongue was 3-4 
seconds longer than the median oral disintegration time of Zofran ODT.  Both products 
dissolved within 21 seconds (Table 7).   
 
Table 7. Time (in seconds) taken for dissolution of drug on the tongue 

 
Note that ODFS refers Oral Soluble Film 
 
Reviewer’s comments: For the prevention of highly emetogenic chemotherapy (HEC) 
induced nausea and vomiting, 24 mg of Ondansetron should be administered.  For Oral 
Soluble Film 8 mg, three Films should be administered successively after complete 
dissolution of a previous Film.  If administered as recommended, it will take less than 1.5 
min and this time taken for administration is not expected to have effects on safety and 
efficacy of the product.  
 
The systemic exposure of Ondansetron was higher in female subjects than male 
subjects after a single dose of Zuplenz Oral Soluble Film  
In the pivotal BE study, 85% of subjects enrolled were males while the higher systemic 
exposure of Ondansetron in female subjects than male subjects was previously noted 
(Zofran ODT label).  When the data was analyzed by gender, mean AUC and Cmax were 
higher in females than in males regardless of the treatments.  The variability of PK 
parameters was in general greater for male subjects except for Tmax regardless of 
treatment with %CV ranging 17-43% than for female subjects with %CV ranging 14-
27%.  Nonetheless, the mean Cmax and AUC in females after Zuplenz Oral Soluble Film 
was 25% and 20% higher than after Zofran ODT while mean Cmax and AUC in males 
were comparable (Table 8).   
 

Study 01905/08-09 Study 01906/08-09 
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Reviewer’s comments:  In this study, the ratio of mean Cmax and AUC of Tradename to 
reference product was 94% and 91.5%, respectively in male subjects and 79% and 83%, 
respectively in female subjects.  It is unknown why the difference in mean Cmax and AUC 
between two products is greater in female subjects although the general trend of a higher 
systemic exposure in female is consistent.  Because of a small number of female subjects 
i.e. n=7, a firm conclusion can not be drawn as to the bioequivalence of two products in 
female subjects.  
 
Table 8. Ondansetron Pharmacokinetic Parameters by Gender after Fasting 
Administration of 8 mg Ondansetron Oral Soluble Film (referred as ODFS) and 8 
mg ZOFRAN ODT® (Study 01905/08-09) 

 
 
2 Question-Based Review 

2.1 General Attributes of the drug 

2.1.1 What pertinent regulatory background or history contributes to the current 
assessment of the clinical pharmacology and biopharmaceutics of this drug? 
 
Ondansetron is a selective serotonin receptor antagonist (5-HT3) and was approved as an 
anti-emetic agent.  Ondansetron is indicated for prevention of chemotherapy-induced 
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nausea and vomiting, radiotherapy-induced nausea and vomiting and postoperative 
nausea and vomiting.   
 
The reference product for the current application is Zofran Orally Disintegrating Tablet 8 
mg (NDA 20-781).  Zofran ODT 4 mg and 8 mg were approved based on the in vivo 
bioequivalence to the Zofran tablet 4 mg and 8 mg (NDA 20-103) in January 27, 1999 
(Table 9).  Ondansetron is also available as oral solution and an injectable for intravenous 
administration.   

 
Table 9. Geometric Mean Ratio of Cmax and AUC of Zofran ODT 8 mg to Zofran 
tablet 8 mg (Adapted from Clinical Pharmacology and Biopharmaceutics Review of 
NDA 20-781 dated July 29, 2998 by Dr. Alfredo R. Sancho).  

Ratio  
(90% CI) 

Test 8 mg w/o Test 8mg w/ water 

Cmax 1.03 
(0.98-1.09) 

0.96 
(0.91-1.01) 

AUC0-∞ 1.03 
(0.99-1.08) 

1.01 
(0.97-1.06) 

2.1.2 What are the highlights of the chemistry and physical-chemical properties 
of the drug substance, and the formulation of the drug product as they relate to 
clinical pharmacology and biopharmaceutics review? 
 
Ondansetron Oral Soluble Film is a white opaque film strip, imprinted with “4 MG” or “8 
MG”, to designate the product strength, in black ink. The OSF product is designed to 
deliver ondansetron base perorally to the GI tract for systemic absorption. Ondansetron 
OSF is available in the following strengths/dimensions.  This is the first application to 
use Oral Soluble Film formulation for drug delivery.   
 
 Ondansetron (8 mg ondansetron) OSF contains 8 mg ondansetron base; dimensions 22 
mm x 32 mm • Ondansetron (4 mg ondansetron) OSF contains 4 mg ondansetron base; 
dimensions 22 mm x 16 mm. The high strength 8 mg ODFS is exactly twice the length 
and therefore has exactly twice the surface area of the 4 mg ODFS. The high strength 
ondansetron 8 mg ODFS is also twice as heavy (at 56.8 mg per strip) compared to the 
ondansetron 4 mg ODFS (at 28.4 mg per strip) –  

 
 
Both strengths of ondansetron OSF utilize the same formulation –  

 the same composition and method of manufacture. The high strength 
8mg and low strength 4 mg products are therefore dose proportional differing in piece 
weight (Table 10).  The biowaiver is granted for the low strength 4 mg product (please, 
see CMC review for more details.)  
 
The Oral Soluble Film is designed to dissolve on tongue and the median time for a complete 
dissolution on the tongue was about 10 seconds with a range of 4 to 21 seconds (Please see 

(b) (4)

(b) (4)
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Table 7).  The median in vivo dissolution time on the tongue reference product Zofran Orally 
Disintegrating Tablet was about 7 seconds with a range of 3 to 20 seconds.   
Table 10.  Quantitative Formula of Ondansetron Oral Soluble Film 

 

2.1.3 What are the proposed mechanism(s) of action and therapeutic 
indication(s)? 
Ondansetron is a selective serotonin receptor antagonist (5-HT3) and was approved as an 
anti-emetic agent.  The sponsor proposes to rely on the indications for Zofran ODT under 
a 505(b)(2) provision as below:  
 
• Prevention of nausea and vomiting associated with highly emetogenic cancer 

chemotherapy, including cisplatin > 50 mg/m2 
• Prevention of nausea and vomiting associated with initial and repeat courses of 

moderately emetogenic cancer chemotherapy 
• Prevention of nausea and vomiting associated with radiotherapy in patients receiving 

either total body irradiation, single high-dose fraction to abdomen, or daily fractions 
to the abdomen 

• Prevention of postoperative nausea and/or vomiting.  As with other anti-emetics, 
routine prophylaxis in not recommended for patients in whom there is little 
expectation that nausea and/or vomiting must be avoided postoperatively, 

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

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)
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Tradename is recommended even where the incidence of postoperative nausea 
and/or vomiting is low. 

2.1.4 What are the proposed dosage(s) and route(s) of administration? 
Ondansetron Oral Soluble Film 4 mg and 8 mg is to be administered orally by dissolving 
on the tongue and swallowed by saliva with or without water intake afterward.  

2.2 General Biopharmaceutics 

2.2.1 What is the relative bioavailability of the proposed to-be-marketed 
formulation to the reference product? 
The relative bioavailability of Tradename Oral Soluble Film 8 mg to the reference 
product 8 mg is 92% under fasting condition (Please, see Table 2). 
 
Reviewer’s comments: All the pharmacokinetic studies were conducted in  in 
support of current application.  As such the participated subjects had Indian ethnic 
background.  Although the study population is not reflective of the general U.S. 
population in terms of ethnicity, it does not raise a concern for this application.  When 
compared with the PK parameters for the reference product in , PK 
parameters obtained for this application in India were reasonably comparable although 
mean Cmax and AUC in this application were higher than obtained in  
(Table 11).  
 
 Table 11.  PK parameters for the reference products 

 Zofran ODT with 240 ml 
water  

(n=46) 

Zofran ODT with 150 mg 
water  study 

517/410 
(n=24) 

Cmax 
(ng/ml) 

41.11 ± 17.24 
(41.94%) 

33.7 ± 13.13 
(38.96%) 

AUCt 
(ng·h/ml) 

239.46 ± 100.07 
(41.79%) 

N/A 

AUCi 
(ng·h/ml) 

250.67 ± 107.97 
(43.07%) 

206± 34.2 
(16.6%) 

Tmax (h) 1.17 (0.67, 3) 2.02 ± 0.77 
T1/2 (h) 4.79 ± 1.17 

(24.43%) 
 

3.8 ± 0.97 
(25.53%) 

 
The rate and extent of absorption after single dose of Ondansetron Oral Soluble Film 8 
mg was compared with that after single dose of the reference product Zofran ODT 8 mg 
under fasting condition and under fed condition.  Two administration methods i.e. 
administration with or without water were compared (Table 12).  The Pharmacokinetic 
parameters were calculated by using Non-compartmental model.  Please, see attached 
individual study synopses for more information and reviewer’s comments.  
 

(b) (4)

(b) (4)

(b) (4)

(b) (4)
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Table 12. Summary list of pharmacokinetic studies 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(b) (4)

(b) (4)
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Table 12 (continued). Summary list of pharmacokinetic studies  

 
 
 

2.3 Analytical Section 
 

(b) (4)

(b) (4)

(b) (4)
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2.3.1. How is Ondansetron measured in the plasma in bioequivalence studies? What is the 
range of the standard curve? What are the lower and upper limits of quantification 
(LLOQ/ULOQ)? What is the accuracy, precision and selectivity at these limits? 
 
Ondansetron in human plasma was analyzed by a LC-MS/MS method with  
as internal standard.  The bioanalytical assay method was adequately validated with 
acceptable accuracy and precision (Table 13).  The linearity was established from 0.51 
ng/ml to 91.503 ng/ml.  The accuracy and precision at the lower limit of quantitation 
(LLOQ) was 105.10% and 6.28%, respectively. 
 
Table 13. Summary of Bioanalytical Assay Validation Results 

 
 

(b) (4)

(b) (4)

(b) (4)



 15

 
Table 13 (continued). Summary of Bioanalytical Assay Validation Results  

 

(b) (4)
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3 Detailed Labeling Recommendations 
 
Most of the section 12. Clinical Pharmacology information is borrowed from the 
approved label of the reference product.  The proposed label is in PLR format while the 
label of the reference product is not.  The sponsor added Bioequivalence subsection under 
12.3 Pharmacokinetics to describe findings of bioequivalence studies.  In this section, 
review of new information in the label is done.  The format review will be deferred until 
labeling negotiation.  Reviewer’s recommended addition is shown with an underline and 
deletion is shown with strikethrough line.  

12 CLINICAL PHARMACOLOGY 
3 Page(s) of Draft Labeling have been Withheld in Full as b4 (CCI/TS) immediately following 

this page



 44

 

4.2. Individual Study Synopsis  
Study 01905/08-09 

 

(b) (4) (b) (4)
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 46

 

(b) (4)
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 48

 



 49



 50

 
 
Reviewer’s comment: The reviewer repeated the PK parameter analysis and BE 
assessment and obtained the same results and conclusion.  The number of subjects was 
determined based on the results from a pilot BE study with 12 subjects (study 10222/06-
07).  In the pilot BE study under fasting condition, the 90% CI for LSMean ratio of Cmax 
was (94,131.13) and the intrasubject variability for Cmax was 22.61%.  In the pivotal BE 
study with 46 subjects, the intrasubject variability calculated for Cmax was 18.03%.   
 
The pilot BE studies were conducted only in male subjects while the pivotal study was 
conducted with both male and female subjects.  In the pilot BE study under fasting 
condition, the ratio of mean Cmax and AUC of Tradename to reference product was 
108% and 104%, respectively.  In this study, the ratio of mean Cmax and AUC of 
Tradename to reference product was 94% and 91.5%, respectively in male subjects and 
79% and 83%, respectively in female subjects.  Because of a small number of female 
subjects i.e. n=7, a firm conclusion can not be drawn as to the bioequivalence of two 
products in female subjects.  
 



 51

  Study 01906/08-

09  

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



 52

 



 53

 

(b) (4)
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 57
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Study 04795/08-09 

 

(b) (4)

(b) (4)
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 60

(b) (4)



 61



 62



 63



 64

 
 
Reviewer’s comment: The AUC for subject 17 under treatment B is highly unreliable 
due to several non-reportable missing plasma concentrations and erratic plasma 
concentrations in elimination phase.  The sponsor included the subject for BE assessment.  



 65

However, the inclusion/exclusion of this subject does not change the overall conclusion 
on the BE assessment.   

 
 



 66

 

4.3 OCP Filing Form 
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Biopharmaceutics Review 
NDA: 22-524 
Supplement  No: 000 
Supplement Type: Original Submission  
Submission Date: April 7, 2009 
Product name:  Ondansetron  
Dosage Form:   
Dosage Strength: 

Orally Dissolving Film Strip (ODFS)    
4 mg and 8 mg     

Sponsor: PAR Pharmaceutical       
 
Recommendation  
 
ODFS method uses a modified paddle method  

 (Apparatus 5). The film strip samples  
 

 dissolution vessels 
containing 900 mL of 0.1N HCl maintained at 37.0ºC ±0.5ºC while stirring at 50 
RPM.  The samples are withdrawn at a 10 minute intervals.  The specification 
for the finished drug product is set at NLT  (Q) in 10 minutes.  This 
specification was adapted from the USP monograph for Ondansetron ODT.   
 
The formulations for each of the dosage strengths are quantitatively identical, 
with exactly the same proportions of active pharmaceutical ingredient and 
inactive excipients, as both strengths are  the 
same composition and method of manufacture. The high strength 8mg and low 
strength 4 mg products are therefore dose proportional.  
 
The dissolution method and specification are acceptable. The dissolution 
results indicate that the dissolution characteristics of the product are not 
dependent on the product strength.  Therefore, dissolution profiles in one 
medium are usually sufficient to support waivers of in vivo testing. 
 
Dissolution profiles of the Ondansetron 8 mg and 4 mg ODFS and ODT were 
found to have comparable dissolution. Therefore, a waiver of bioequivalence 
studies for the lower strength 4 mg ODFS is justifiable.   
 
Background 
 
Ondansetron, an inhibitor of 5-HT3 receptors, is approved for the prevention of 
nausea and vomiting associated with emetogenic cancer chemotherapy and 
radiotherapy and with surgical procedures. 
 
Ondansetron hydrochloride is available as an injectable for intravenous or 
intramuscular administration, and in two oral forms: an oral solution and a 
tablet. In addition, ondansetron base is available in the form of an orally 
dissolving tablet (ODT).  

(b) (4)

(b) (4)

(b) (4)

(b) (4)
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Par Pharmaceutical, Inc. is seeking approval for an Orally Dissolving Film Strip 
(ODFS) formulation in two strengths 4 mg and 8 mg, containing ondansetron 
(free base) as the active ingredient.  Ondansetron ODFS is a thin, flexible, non-
friable polymeric film strip containing dispersed ondansetron which is intended 
to be placed on the tongue for rapid dissolution in the saliva prior to swallowing 
for delivery into the gastrointestinal tract. Ondansetron ODFS is formulated to 
dissolve in the oral cavity in under 30 seconds.  Depending on the indication, 
the ondansetron ODFS dose range is from 8 to 24 mg (or one to three 8 mg 
films taken successively) up to three times a day. 
 
This NDA is submitted under section 505(b) (2) of the Federal Food, Drug and 
Cosmetic Act.  Included in this application is a request for waiver of evidence of 
in vivo bioequivalence for the 4 mg dosage form.  Data from dissolution testing 
of ondansetron ODFS 4 mg is provided to support approval of the 4-mg dose 
strength. 
 
The clinical program for ondansetron ODFS consisted of two pilot 
pharmacokinetic studies and three bioavailability/bioequivalence studies 
comparing ondansetron ODFS to the reference comparator, commercially 
available ZOFRAN ODT® (ondansetron) 8 mg, in fasting and fed conditions, 
and with versus without water co-administration.  
 
Dose Proportionality Assessment 
 
Ondansetron ODFS is available in the following strengths/dimensions:  

• Ondansetron (8 mg ondansetron) ODFS contains 8 mg ondansetron 
base; dimensions 0.875” x 1.25” (22 mm x 32 mm)  

• Ondansetron (4 mg ondansetron) ODFS contains 4 mg ondansetron 
base; dimensions 0.875” x 0.625” (22 mm x 16 mm)  

 
Ondansetron ODFS has different physical dimensions for each of the dosage 
strengths. The high strength 8 mg ODFS is exactly twice the length and 
therefore has exactly twice the surface area of the 4 mg ODFS. The high 
strength ondansetron 8 mg ODFS is also twice as heavy (at 56.8 mg per strip) 
compared to the ondansetron 4 mg ODFS (at 28.4 mg per strip).  
 
Both strengths of ondansetron ODFS utilize the same formulation – they are cut 
from bulk film product rolls of the same composition and method of 
manufacture. 
 
The unit formula and percentage component composition in ondansetron ODFS 
for each of the dosage strengths are shown in Table 1 below.  
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Table 1:  Quantitative Formula of Ondansetron Orally Dissolving Film Strip  
 

Reviewer’s Note:  
The formulations for each of the dosage strengths are quantitatively identical, 
with exactly the same proportions of active pharmaceutical ingredient and 
inactive excipients, as both strengths  the 
same composition and method of manufacture. The high strength 8mg and low 
strength 4 mg products are therefore dose proportional.  
 
In-Vitro Assessment  
 
The monograph for the ondansetron ODT requires the use of the USP basket 
method (Apparatus 1), but the ODFS method uses a modified paddle method 

 (Apparatus 5). The film strip samples  
 

(b) (4)

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

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

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

(b) (4)
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 dissolution vessels containing 900 mL of 0.1N HCl maintained at 

37.0ºC ±0.5ºC while stirring at 50 RPM.  The samples are withdrawn at a 10 
minute intervals.  The specification for the finished drug product is set at NLT 

 (Q) in 10 minutes.  This specification was adapted from the USP 
monograph for Ondansetron ODT.   
  
Dissolution results from the QC testing of the ondansetron ODFS 8 mg lot that 
was used in the pivotal clinical studies are shown in Table 2.  The table also 
shows dissolution data for the ZOFRAN ODT® 8 mg. In addition, 4 mg ODFS 
and 4 mg ZOFRAN ODT® data are also shown for comparison. The data 
indicates that essentially complete drug release occurs within 10 minutes for 
either of the two dosage form types.   
 
Table 2: In vitro Dissolution for ZOFRAN ODT® and Ondansetron ODFS Used 
in Pivotal Clinical Studies 
 

 
 
Additional dissolution testing was undertaken on the ondansetron ODFS to 
compare it versus the Zofran ODT and to examine the rate, extent and 
variability of drug release.  The dissolution measurements of the two products 
(test and reference, two strengths) were made under the same test conditions 
mentioned above using twelve (12) units.  
Data obtained were used to determine comparability of drug release from the 
ODFS and ODT formulations.  Samples tested for dissolution were: 
 

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)
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• Ondansetron 4 mg Orally Dissolving Film Strip (ODFS) – Lot E08FL101-
150 

• Ondansetron 8 mg Orally Dissolving Film Strip (ODFS) – Lot E08DD201-
158 (used in clinical studies 01905/08-09, 01906/08-09 and 04795/08-
09). 

• Zofran® Ondansetron 4 mg Orally Disintegrating Tablets (ODT) – Lot 
837870-9037 

• Zofran ® Ondansetron 8 mg Orally Disintegrating Tablets (ODT) – Lot 
511932 (used in clinical studies 01905/08-09, 01906/08-09 and 
04795/08-09). 

 
The individual data from these dissolution experiments are tabulated along with 
calculated statistics of minimum value, maximum value, mean and the 
coefficient of variation in Tables 3, 4, 5, and 6 below.  
 
Table 3: Dissolution Data for Ondansetron ODFS 8 mg 
  

 
 
 
 
 
 
 

(b) (4) (b) (4)
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Table 4: Dissolution Data for Zofran ODT 8 mg 
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(b) (4) (b) (4)
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Table 5: Dissolution Data for Ondansetron ODFS 4 mg  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(b) (4) (b) (4)
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Table 6:  Dissolution Data for Zofran ODT 4 mg  
 

 
 
A profile comparison using the f2 factor was not calculated since this dosage 
form is rapidly dissolving with greater than  released in 15 minutes or less.  
Therefore, a profile comparison is not meaningful and a single point 
comparison is satisfactory.    
 
Both the ondansetron ODFS 8 mg and the Zofran® ODT 8 mg released greater 
than  ondansetron within 10 minutes.  The coefficient of variation at the 
earliest sampling point (5 minutes) for the ODFS is not more than  and at 
the other time points is not more than .  
 
Figure 1 below shows a plot comparing the drug release profiles of the 8 mg 
ODT versus the ODFS.   
 

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

(b) (4)

(b) (4)

(b) (4)

(b) (4)
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Figure 1:  Dissolution profile for ondansetron 8 mg ODFS vs. ODT 

The 4 mg ODFS and 4 mg ODT also exhibited rapid release of the ondansetron 
with greater than  ondansetron released within 10 minutes thereby readily 
meeting the finished product specifications.  The coefficient of variation for the 
earliest sampling point (5 minutes) for the ODFS is not more than  and at 
other time points is not more than .  A plot of the dissolution profile is 
shown in Figure 2 below.   
 
Figure 2:  Dissolution profile for ondansetron 4 mg ODFS vs. ODT  
 

Reviewer’s Note: 
The 4 mg ODFS performs similarly to the 8 mg ODFS since they are created 
from the same bulk film formulation simply by cutting to half the size.  
 
Dissolution profiles of the Ondansetron 8 mg and 4 mg ODFS and ODT were 
found to have comparable dissolution.  Both strengths of dosage forms showed 

 within 15 minutes at the given conditions.   

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)
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Analytical Method 
 
This method is based on the dissolution of Ondansetron 4 mg and 8 mg Film 
strips in 0.1 N HCl media followed by quantitation by HPLC.  Quantitation is 
performed by external standards using a  HPLC column 
with detection wavelength at 300 nm.   
 
The specification is NLT  dissolved in 10 minutes.  The analytical 
parameters of ondansetron are shown in Table 7 below.   
 
Table 7:  The Analytical Parameters for Ondansetron  
 

  

Lower Limit of Quantification (LLOQ) 0.51 ng/mL  
Accuracy 105.10% 
Precision 6.27% 
Recovery  76.5% 
Intra-batch Accuracy  88.71-97.18%  
Inter-batch Accuracy  89.21-93.46%  
Intra-batch Precision 1.29-4.15% 
Inter-batch Precision  1.81-4.46%  
Stability Freeze-thaw stability (3 cycles ≥ 95%) 

Injector stability (≥ 89.52% at 26 hr) 
Wet extract stability (≥ 89.93% at 21 hr)
Dry extract stability (≥ 89.33% at 21 hr)
Bench top stability (≥ 93.11% for 16 hr)

 
 
 
Comment to the Chemistry Reviewer 
 
The biowaiver request for the 4 mg ODFS is acceptable.   
 
Houda Mahayni, Ph.D. 
Biopharmaceutics Reviewer   
Office of New Drug Quality Assessment  
 
Patrick Marroum, Ph.D. 

(b) (4)

(b) (4)



 11

Biopharmaceutics Expert  
Office of New Drug Quality Assessment  
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