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ONDQA BIOPHARMACEUTICS REVIEW 
 

NDA#:     22-542/N-000  
Submission Date:   10/30/09, 03/22/10, and 07/12/10    
Brand Name:  Viokace 
Generic Name:    Pancreatic Enzyme 
Formulation: Immediate Release (IR) Oral Tablets 
Strength: 8 (10,400 USP units of pancrelipase activity) and 16 

(20,800 USP units of pancrelipase activity)  
Sponsor:     Axcan 
Type of submission:  Original 
Reviewer:     Tien-Mien Chen, Ph.D. 
SUMMARY 
Pancrelipase is a complex mixture of enzymes with lipolytic, amylolytic, and proteolytic 
activities.  The active ingredient, pancrelipase, is monographed in the USP and is 
obtained by extraction mostly from hog pancreata.   PEPs (pancreatic enzyme products) 
were developed before the Food and Drug Administration (FDA) approval requirements 
for NDAs enacted in 1938.   Since 2004, upon request by the Agency, NDAs for PEPs 
had been submitted and have been reviewed and approved. 
 
Pancrelipase is an enzyme therapy for the treatment of steatorrhea secondary to 
pancreatic enzyme insufficiency (PEI), in disorders such as cystic fibrosis or chronic 
pancreatitis.   Pancrelipase is acid labile, so most of the PEPs contain enteric-coated 
pancrelipase minitablets or granules within the capsules for oral administration.  
Pancreatic enzymes are not materially absorbed by the gastrointestinal tract.   
 
On 10/30/09, Axcan submitted NDA 22-542 (N-000) for Viokace IR tablets for review.  
The sponsor developed Viokace as an IR oral tablet, therefore, it is to be given with a PPI 
(proton pump inhibitor).  The sponsor is seeking approval for 2 tablet strengths, Viokace8 
(10,400 USP units of lipase) and Viokace16 (20,800 USP units of lipase).  These two 
tablet strengths are . 
 
The sponsor only tested the highest strength, Viokace16 tablet, in the clinical trials and in 
the bioactivity (in vivo intubation) study.  The bioactivity study is currently under review 
by the Office of Clinical Pharmacology (OCP).  The biowaiver request (for Viokace8 
tablets), dissolution development report, comparative dissolution data, the proposed 
dissolution specification, and the responses (submitted on 03/22/10 and 07/12/10) to 
Agency’s information requests are reviewed here. 
 
The proposed dissolution methodology and specifications are shown below. 
 
 Apparatus:  II (Paddle) with 50 rpm 
 Medium:  Phosphate buffer, pH 4.5, at 37ºC 
 Detection: UV at 280 nm (Lipase Assay Method No. AXC-030) 
 Specification: Q  at   

(b) (4)

(b) (4) (b) (4)
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BACKGROUND 
Pancrelipase is a complex mixture of enzymes with lipolytic, amylolytic and proteolytic 
activity.  The active ingredient, pancrelipase, is monographed in the USP and is obtained 
by extraction mostly from hog pancreata.  PEPs (pancreatic enzyme products) were 
developed before the Food and Drug Administration (FDA) approval requirements for 
NDAs enacted in 1938.  Before 2004, the PEPs on the US market were not reviewed and 
approved under NDAs by the FDA.  In 2004, FDA requested manufacturers of PEPs to 
submit an NDA for approval of these products.  Since 2004, 3 PEPs have been approved 
(under NDAs) for the US market. 
 
Pancrelipase is an enzyme therapy for the treatment of steatorrhea secondary to 
pancreatic enzyme insufficiency, in disorders such as cystic fibrosis or chronic 
pancreatitis.   Pancrelipase is acid labile, so most of the PEPs contain enteric-coated 
pancrelipase minitablets or granules within the capsules for oral administration.  
Pancreatic enzymes are not materially absorbed by the gastrointestinal tract.   
 
CURRENT SUBMISSION 
On 10/30/09, Axcan submitted NDA 22-542 (N-000) for Viokace IR tablets for review.  
The sponsor developed Viokace as an IR oral tablet, therefore, it is to be given with a PPI 
(proton pump inhibitor). The sponsor is seeking approval for 2 tablet strengths, Viokace8 
(10,400 USP units) and Viokace16 (20,800 USP units) in terms of lipase activity.   
 
The sponsor only tested the highest strength, Viokace16 tablets, in the clinical trials and 
in the bioactivity study No. VIO16IP07-01. The bioactivity study is under review by the 
Office of Clinical Pharmacology (OCP).  
 
Per information request in the 74-day letter, the sponsor submitted on 03/22/10, 1). The 
biowaiver for Viokace8 tablets, 2). Dissolution development report (No. RE-031210-01), 
3). Comparative dissolution data, and 4). Revisions to the proposed dissolution 
specifications.  The biowaiver and the comparative dissolution data are reviewed here 
 
FORMULATION COMPARISONS 
The formulation/composition of Viokace 8 and 16 tablets are shown below. 
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NDA 22-542 for Viokace (Pancrelipase 
Enzyme), Viokace8 and Viokace 16 

 
 
 
 
 
 
 
 
 

Appendix 1 
 
 
 
 
 

 
 

Summary of Dissolution Development 
Report 
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Clinical Pharmacology Review 
 

NDA:      22-542 
Type of submission:  Original Submission 
Brand Name:    Viokase  
Generic Name:    Pancrelipase 
Sponsor:     Axcan  
Submission date:  10/29/09 
PDUFA Goal date: 08/30/10 
Priority:    Standard (10 months) 
Clinical Division:   Division of Gastroenterology Products 
OCP Division:   DCP III 
Primary Reviewer:               Lanyan Fang, Ph.D. 
Secondary Reviewer:             Jang-Ik Lee, Pharm.D, Ph.D. 
Dosage form and Strength: Non-enteric coated tablets, Viokase 8 (10440 units 

of lipase) and Viokase 16 (20880 units of lipase)  
Route of administration:   Oral  
Indication: Treatment of patients with exocrine pancreatic 

insufficiency caused by chronic pancreatitis,  
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1. Executive Summary 
 
Viokase (pancrelipase) and several other pancreatic enzyme products are currently on the 
market without FDA approval. Axcan submitted this original New Drug Application 
(NDA) for Viokase (pancrelipase) tablets on 10/29/2009.  
 
Viokase tablets are non-enteric coated pancreatic enzyme preparation, pancrelipase, 
which is a purified extract of porcine exocrine pancreatic enzymes composed of lipase, 
amylase and protease. The pancreatic enzymes in Viokase when administered with a 
proton pump inhibitor (PPI) are released in the duodenum. The released enzymes 
catalyze the hydrolysis of fats to monoglyceride, glycerol and free fatty acids, proteins 
into peptides and amino acids, and starches into dextrins and short chain sugars such as 
maltose and maltriose in the duodenum and proximal small intestine, thereby acting as a 
replacement for digestive enzymes physiologically secreted by the pancreas. Viokase is 
indicated for exocrine pancreatic insufficiency (EPI) due to chronic pancreatitis  

  
 
An optional intra-division level Clinical Pharmacology briefing was held on March 25, 
2010.  

1.1 Recommendations 
 
From a Clinical Pharmacology standpoint, the application is acceptable provided a 
mutually satisfactory agreement can be reached between the sponsor and the Agency 
regarding the language in the package insert.  
 
1.2 Phase IV Commitments 
 
None 
 
1.3 Summary of Clinical Pharmacology and Biopharmaceutics Findings 
 
Studies Conducted and Reviewed 
 
This NDA application is supported by safety and efficacy data from one pivotal, placebo 
controlled Phase III study and one Phase IIb open-label study. In addition, a Phase IIb 
bioactivity study has been completed to assess the bioavailability, which is the subject of 
this clinical pharmacology review. 
 
Overview of Clinical Pharmacology and Biopharmaceutics: 
 
An open-label two-way cross-over study (VIO16IP07-01) was conducted to evaluate the 
intraduodenal delivery of lipase, protease and amylase from administration of Viokase 16 
in chronic pancreatitis subjects with exocrine pancreatic insufficiency (see Section 2.2).  
 
In the per protocol (PP) population, the cumulative activity of lipase (p=0.0034), trypsin 
(p=0.0017), and amylase (p=0.0188) recovered during the 2-hour perfusion/aspiration 

(b) (4)
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was statistically significantly greater after administration of Ensure Plus® with Viokase 
16 as compared to administration of Ensure Plus® alone. A summary of the enzyme 
activity ratios and the percent recovery is presented below (Table 1): 
 
Table 1. Summary of  Total Enzyme Activity Ratio and Percent Recovery  

 
 
Overall, Viokase 16 can deliver active and measurable levels of lipase, trypsin, and 
amylase to the site of action in CP subjects with EPI. However, based on the experiences 
gathered so far on the intubation study, it is concluded that many challenges in the study 
design, study conduct, and assay methodology render the assay incapable to assess 
bioavailability (BA) or bioequivalence (BE) of pancreatic enzyme products. As such, 
these results can not be used for the labeling purpose. 
 
There were no food compatibility studies conducted for this NDA submission. It is 
considered acceptable since the recommended administration in the labeling is consistent 
with the conducted clinical studies, i.e., product (non-enteric coated pancreatic enzymes) 
were administered with meals or snacks in the clinical studies. 
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Adults 

Enzyme dosing should begin with 500 lipase units/kg of body weight per meal  
 to a maximum of 2,500 lipase units/kg of body weight per meal (or 

less than or equal to 10,000 lipase units/kg of body weight per day), or less than 4,000 
lipase units/g fat ingested per day.  
 
Usually, half of the prescribed Viokase dose for an individualized full meal should be 
given with each snack. The total daily dosage should reflect approximately three meals 
plus two or three snacks per day. 
 
Enzyme doses expressed as lipase units/kg of body weight per meal should be decreased 
in older patients because they weigh more but tend to ingest less fat per kilogram of body 
weight. 
 
However, in order to maximize the amount of enzyme reaching the duodenum, it will be 
prescribed with a proton pump inhibitor (PPI) which reduces the production of acid in the 
stomach.  
 
2.2 General Clinical Pharmacology 
 
Q:       Is the in vivo intubation study reliable clinical pharmacology study to assess 

bioavailability (BA) or bioequivalence (BE) of pancreatic enzyme products?  
 
No. Based on the experiences gathered so far on the intubation study, it is concluded that 
many challenges in the study design, study conduct, and assay methodology render the 
assay incapable to assess BA or BE of pancreatic enzyme products.   Additionally, when 
demonstration of BA or BE is necessary, the sponsor will be encouraged to conduct 
clinical studies for that purpose rather than utilizing the intubation studies.  
 
In vivo intubation study (VIO16IP07-01) 
It was an open-label two-way cross-over study to evaluate the intraduodenal delivery of 
lipase, protease and amylase from administration of Viokase 16 in chronic pancreatitis 
subjects with exocrine pancreatic insufficiency. The objective of this study was to 
evaluate the intraduodenal lipase (primary objective), protease (secondary objective) and 
amylase (secondary objective) activity following administration of Viokase 16 tablets in 
chronic pancreatitis (CP) subjects with exocrine pancreatic insufficiency (EPI) after a 
liquid meal. In addition, the safety of single dose Viokase16 in CP subjects with EPI was 
also monitored. A total of 14 subjects who had severe EPI were randomized into two 
treatment arms (Ensure Plus® alone or Ensure Plus® with a dose of study drug, which 
constituted 3 tablets of Viokase 16). Twelve subjects were included in the per protocol 
(PP) population for enzyme analyses.  
 
In the per protocol (PP) population, the cumulative activity of lipase (p=0.0034), trypsin 
(p=0.0017), and amylase (p=0.0188) recovered during the 2-hour perfusion/aspiration 
was statistically significantly greater after administration of Ensure Plus® with Viokase 

(b) (4)
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16 as compared to administration of Ensure Plus® alone. A summary of the enzyme 
activity ratios and the percent recovery is presented below (Table 1): 
 
Table 1. Summary of  Total Enzyme Activity Ratio and Percent Recovery  

 
 
Reviewer’s comment: 
Viokase 16 is a non-enteric coated enzyme preparation, and is therefore labile in acid 
environments. Given that lipase is inactivated within the gastrointestinal tract by acid, 
proton pump inhibitors are frequently utilized in clinical practice to neutralize stomach 
acid, thereby improving the survival of the lipolytic activity. Subjects who participated in 
the study received the proton pump inhibitor omeprazole (20 mg for at least 5 days prior 
to Day 0) to protect the enzymatic activity within Viokase16. 
 
Because of the assay limitation and large inter-subject variability, data from the in vivo 
intubation study could not be used for the purpose of determining the bioavailability of 
Pancreaze accurately. As such, these results can not be used for the labeling purpose. 
 
 
2.3 Intrinsic Factors 

 Not applicable since the drug product is not systemically observable 
 
2.4 Extrinsic Factors  

Not applicable since the drug product is not systemically observable  
 
2.5 General Biopharmaceutics 
 Not applicable  
 
2.6 Analytical Section 

 
Q.  Is the assay methods for lipase detection adequately validated? 

 
Yes. The validation data demonstrates that the method is sensitive, selective, 
precise and accurate for the measurements of lipase activity in human 
intraduodenal aspirate (HIA). The lipase activity calibration curve ranged from 
0.12 to 12.00 USP U/mL, with the correlation coefficient of the calibration curve 
of r2>0.99.  
 
The method lacks any matrix effect as indicated by the selectivity experiment. 
Lipase can be serially diluted in HIA without affecting activity measurements. 
Back-calculation of original lipase activity after dilution in HIA is precise and 
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accurate. Lipase activity in HIA is stable after two freeze thaw cycles and on ice 
for at least two hours. The long term stability storage at -80°C nominal of lipase 
stock solution and stability samples in HIA is currently ongoing.  
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