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ONDQA-Biopharmaceutics has evaluated the overall information included in the 2nd 
resubmission as well as the additional information provided in the Applicant’s responses 
to the FDA’s Information Request Letters dated 01/20/12 and 02/23/12 and 
teleconference held on 02/22/12, and to the further information requests dated 02/23/12, 
03/07/12, and 03/30/12.   
 
ONDQA-Biopharmaceutics has the following comments: 
 
1. The standing issue for low recovery of lipase activity during dissolution testing has 

been resolved. 
 
2. The applicant provided comparative dissolution data/profiles to support the 

Applicant’s request for a biowaiver for the lower strength, MS8.   Therefore, the BA 
waiver for MS8 is granted based on the comparative dissolution profiles of MS8 to 
that of MS16.  

 
3. The proposed dissolution method is acceptable only on an interim basis, due to the 

following reason: 
 

 The proposed dissolution method is less than optimal. It does not follow USP’s 
testing in “Acid Stage for 1 hour” and therefore it cannot be accepted as the final 
method.  The accepted interim dissolution method on interim basis is as follows: 

 
4. The proposed dissolution acceptance criterion of Q=  at 30 is not acceptable. A 

dissolution acceptance criterion of Q=  at 30 min should be implemented on an 
interim basis, due to the following reason: 

 
 The dissolution data from the Pertzye capsule stability batches clearly show that 

the mean percent of lipase activity for MS8 and MS 16 is at 30 min; 
therefore, the proposed acceptance criterion of Q  at 30 min is not 
appropriate. A dissolution criterion of Q=  at 30 min is supported by the data 
and should be implemented on an interim basis until further data using the revised 
dissolution method are collected.  The revised specifications table for this product 
with the updated dissolution interim criterion should be provided. 

 
I. Acid Stage: 

Apparatus: 
Speed: 
Medium: 
Time: 

 
USP 1 (Basket)  
100 rpm 
Simulated gastric fluid 800 mL at 37ºC 
30 min (as opposed to USP requirement, 60 min) 

 
II. Buffer Stage: 

Apparatus: 
Speed: 
Medium: 
Sampling 
times: 

 
USP 2 (Paddle)  
100 rpm 
Fortified Intestinal Fluid 800 mL, at 37ºC  
10, 20, and 30 minutes 
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under a Post Marketing Commitment. The specific details of the PMC can be 
discussed in a future teleconference. 

 
 
 
 
 
   
 
________________________________  _____04/20/12__________ 
Tien-Mien Chen, Ph.D.    Date 
Reviewer 
ONDQA Biopharmaceutics 
 
 
________________________________  ______04/20/12_________ 
Angelica Dorantes, Ph.D.    Date 
Biopharmaceutics Supervisory Lead (acting) 
ONDQA Biopharmaceutics 
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 On 02/17/12, another information request was sent to the Applicant and the Applicant 
responded on 02/21/12 for discussion on the correction factor for the lipase activity 
calculation. 

 On 02/22/12, a teleconference was held between the Applicant and the Agency for 
further discussion on recalculation of the lipase activity (using a mean correction 
factor) and resubmission of the recalculated data for 16,000 IU lipase units/capsule 
(clinical and stability batches) and 8,000 IU lipase units/capsule (stability batches 
only).   

 On 03/07/12, DCI responded to the Biopharmaceutics information request dated 
02/23/12 and resubmitted the revised lipase activity release using a mean correction 
factor (1.34).  

 On 04/10/12, DCI further responded to the Biopharmaceutics information request 
dated 03/30/12 on the missing comparative dissolution profile of MS8 vs. that of 
MS16 to support the biowaiver for the MS8 capsules.  

 
The Applicant’s responses are reviewed and found acceptable.  These responses are 
summarized below. 
 The fortification components (with substrates added) in the dissolution buffer 

medium employed by the DCI (Method No. TM-6007) may not affect the complete 
recovery of the enzyme activities during dissolution testing.  This is demonstrated by 

recovery of two other ingredients, amylase and protease upon dissolution at 30 
min.  

 
 The Total Lipase Activity Assay (Method No. TM-6013) is performed on 

 which differs from the 
conditions experienced in the dissolution test (i.e., 37°C in dissolution medium) using 
their dissolution method No. TM-6007. 

 
 The Applicant reported that the enteric-coated microsphere is designed to release 

enzyme product at the pH of the dissolution medium around pH 6.0.  It is considered 
appropriate. 

 
 USP allows for the use of correction factor for activity in phosphate buffer at 37°C, 

however, DCI has not historically employed the USP correction factor.  DCI later 
obtained a mean correction factor (1.34) for lipase from 11 NDA stability lots as 
shown below.   

 
 FDA and the Applicant agreed that the mean correction factor (1.34) will be adopted 

and used to recalculate the % dissolved/release of lipase activity during the 
dissolution testing at 30 min. 

 
The mean correction factor was obtained from 11 stability batches as shown below. 
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Resubmission of NDA 22-175/N-000 for 
Pertzye (Pancrelipase) DR Capsules, 

 8,000, and 16,000 Lipase 
Units/Capsule 

 
 
 
 
 
 
 
 
 
 
 
 

Appendix 1  
 
 
 
 

 

 
Lipase Activity Calculation and 

Comparative Dissolution Data between 
MS8 and MS16 Capsules 
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CLINICAL PHARMACOLOGY REVIEW  
 

NDA     22-175      
Drug Name PERTZYETM (pancrelipase) 

Description of Submission Resubmission 
Submission Date 11/18/11 
Date Received 11/18/11 
Review Type  Priority (6 months) 
Primary Reviewer Dionna Green, M.D. 
Team Leader          Yow-Ming Wang, Ph.D.       
OCP Division DCP 3 
OND Division DGIEP 
Sponsor Digestive Care, Inc. 

Formulation(s); Strength(s) 

Delayed-release capsules;  
MS-8 (8,000 USP units of lipase/28,750 USP units 
of protease/30,250 USP units of amylase)  
MS-16 (16,000 USP units of lipase/57,500 USP 
units of protease/60,500 USP units of amylase) 

Proposed Indication Treatment of exocrine pancreatic insufficiency due 
to cystic fibrosis or other conditions    
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1 EXECUTIVE SUMMARY 
 
PERTZYE (pancrelipase delayed-released capsules) is a pancreatic enzyme product containing 
enteric-coated microspheres of buffered lipase, amylase, and protease and is intended for the 
treatment of exocrine pancreatic insufficiency (EPI) due to cystic fibrosis or other conditions.  
This is the third review cycle for this new drug application (NDA), which was originally 
submitted on October 27, 2008 and has since received two Complete Response (CR) actions 
from the Division due to multiple deficiencies related to product quality, facility inspections, and 
assay methodologies.   
 
In this current submission, the Applicant has submitted a complete response to the most recent 
Complete Response letter dated January 27, 2011.  This letter listed nine deficiencies, one of 
which was related to clinical pharmacology.  Clinical pharmacology deficiency #8 stated the 
following: 
 
“The validation reports for the lipase (TMV-047) and protease (TMV-043) assay methods, 
submitted on February 15, 2010, are not acceptable to fulfill Clinical Pharmacology Deficiency 
#19 in the complete response letter dated August 27, 2009.  Furthermore, the applesauce 
compatibility study report (RR-166) is not considered complete. 
 

a. We recommend that you evaluate in-process assay performance during actual study 
sample runs by simultaneously running quality control samples. For additional information 
regarding the preparation of adequate assay performance reports, we refer you to Section C. 
Application to Routine Drug Analysis (page 17) in FDA’s Guidance for Industry: Bioanalytical 
Method Validation, located at: 
(http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/ 
Guidances/ucm070107.pdf).  
 

b. We also recommend that you submit a comprehensive applesauce compatibility report so 
that we may complete our clinical pharmacology review. For example, the methods section 
needs to include information in sufficient detail such that an independent laboratory could 
reproduce your results. At least three product batches need to be tested for each product 
strength.” 
       
To address this deficiency, the Applicant has submitted two reports.  The first, TMV-050, is a 
test method validation report intended to verify that the test method (TM-6013) for lipase activity 
is suitable for determining lipase activity of the PERTZYE enteric-coated microspheres when 
exposed to applesauce.  The objective of this study was to demonstrate the precision and 
accuracy of the TM-6013 method in this setting.  The second report, RR-231, is a comprehensive 
applesauce compatibility study intended to demonstrate lipase stability for PERTZYE 
microspheres when exposed to applesauce at room temperature for 20 minutes.   
    
1.1 Recommendation 
 
The Office of Clinical Pharmacology has reviewed the clinical pharmacology information 
submitted in the resubmission of NDA 22-175 and agrees that the Applicant’s response to 
address Clinical Pharmacology deficiency #8 is sufficient and that the data provided support the 
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Upon initial review, Dr. Bai concluded the following:  (a) Based on the above results for 
individual strengths, the lipase activities recovered after mixing with applesauce were higher 
than the current standard of at least 90%.  (b) PERTZYE EC microspheres, MS-4, MS-8 and 
MS-16, were stable after exposure to applesauce at room temperature for 40 min, 60 min, and 50 
min, respectively.  (c) The study results support the use of applesauce as a medium to facilitate 
ingestion of PERTZYE EC microspheres.    
 
Dr. Bai revised the assessment of the in vitro stability study (see Dr. Bai’s Addendum to Clinical 
Pharmacology Review dated August 26, 2009) after the CMC reviewer had identified a product 
deficiency (see Item #10 of Deficiency Items in CR letter dated ) related to the pancrelipase 
assay method and measurement of lipase activity.  Dr. Bai’s final recommendation was for the 
Applicant to repeat the in vitro stability study using the analytical method described in 
Deficiency Item #10 (i.e., use of a minimum of 5 data points for determination of assay linearity 
rather than  data points) but otherwise the same study design as that submitted.  
 
In the first review cycle, ultimately a CR action was the recommendation by the Clinical 
Pharmacology discipline.  In addition to CMC Deficiency Item #10 listed under product quality, 
a second deficiency item (Deficiency Item #19) was noted by clinical pharmacology:  
 

“The submitted applesauce study (Protocol #080705) is not acceptable because the lipase 
assay method was not adequately validated.  We recommend that you repeat the applesauce 
study with newly validated analytical methods and submit the results for review.  The use of 
applesauce as a mixing medium to facilitate product administration will be labeled based on 
the results of the repeat study, if found acceptable” 

 
In addition to this, the initial submission had multiple other deficiencies involving product 
quality, clinical data, and REMS.  Therefore, the Division issued a CR letter listing a total of 21 
deficiencies on August 27, 2009 and requested the Applicant address the deficiencies prior to the 
approval of the product.  
 
Review Cycle #2 
The Applicant resubmitted the NDA on July 29, 2010 to start a new review cycle. Although the 
resubmission was not considered to be a complete response for other review disciplines, it 
included reviewable clinical pharmacology information in response to Deficiency #19 stated 
above.  Jang-Ik Lee, Pharm.D., Ph.D. completed the clinical pharmacology review of validations 
reports for lipase (TMV-047) and protease (TMV-043) assay methods and an applesauce 
compatibility report (RR-166).  Dr. Lee concluded that the validation reports were not acceptable 
to fulfill Clinical Pharmacology Deficiency Item #19 in the CR letter dated August 27, 2009.  
Although the Applicant addressed the issue of constructing a calibration curve for the lipase 
assay (CMC Deficiency Item #10), the Applicant did not determine the accuracy and precision of 
the assay by simultaneously running quality control (QC) samples to verify in-process lipase 
assay performance.  He also concluded that the applesauce compatibility study report submitted 
to demonstrate the compatibility of the proposed product when mixed with applesauce was not 
considered to be in complete form.  A CR action was the recommendation by the Clinical 
Pharmacology discipline and the following deficiency (Deficiency Item #8a and b) and 
recommendation were communicated to the Applicant: 
 

Reference ID: 3120202

(b) 
(4)



 Page 6 of 19 

“We recommend that you evaluate in-process assay performance during actual study sample 
runs by simultaneously running quality control samples. For additional information 
regarding the preparation of adequate assay performance reports, we refer you to Section C. 
Application to Routine Drug Analysis (page 17) in FDA’s Guidance for Industry: 
Bioanalytical Method Validation, located at: 
(http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/ 
Guidances/ucm070107.pdf).  

 
We also recommend that you submit a comprehensive applesauce compatibility report so that 
we may complete our clinical pharmacology review. For example, the methods section needs 
to include information in sufficient detail such that an independent laboratory could 
reproduce your results. At least three product batches need to be tested for each product 
strength.” 

 
In addition to this, this resubmission had multiple other deficiencies related to product quality 
and inadequate facilities inspection.  Therefore a CR action was taken by the Division and a 
letter detailing a total of 9 deficiencies was issued on January 27, 2011.   
 
Current Review Cycle 
The Applicant resubmitted the NDA on November 18, 2011 to start a third review cycle.  This 
resubmission provides response to the CR letter dated January 27, 2011.  To address Deficiency 
Item #8 related to clinical pharmacology, the Applicant has submitted two reports, TMV-050 and 
RR-231.   
 
Clinical Pharmacology Findings 
 
Test Method Validation 
TMV-050 is a test method validation study report intended to verify that the test method (TM-
6013) for lipase activity is suitable for determining lipase activity of the PERTZYE enteric-
coated microspheres when exposed to applesauce.  The objective of this study was to 
demonstrate the precision and accuracy of the TM-6013 method for the determination of lipase 
activity in this setting.  Additionally, quality control samples to check in-process assay 
performance were to be run simultaneously.   
 
The accuracy was determined by running the assays in duplicate at six concentrations of the 
assay range (6, 8, 10, 12, 14, and 16 U/mL).  The accuracy was 92-107% for the QC samples 
(unexposed microspheres) and 98-102% for the microspheres exposed to 5mL of applesauce for 
20 minutes.  These results met the pre-specified acceptance criteria of an accuracy of 85-115% in 
accordance with the protocol.   The precision of the method was determined by running the 
assays in duplicate at six concentrations (6, 8, 10, 12, 14 and 16 U/mL) over a period of three 
days.  The precision ranged from 1.4-2.5% CV for the concentrations tested for the QC Samples 
and 0.9-3.5% CV for the microspheres exposed to 5 mL of applesauce.  All results for precision 
met the acceptance criteria of Relative Standard Deviation (RSD) less than 15% in accordance 
with the protocol.  The results for accuracy and precision confirm the suitability of the test 
method for its intended use.   
 
In vitro Stability Study (Applesauce Compatibility Study)  
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RR-231 is a comprehensive applesauce compatibility study intended to demonstrate lipase 
stability vs. time based on % total lipase, when the PERTZYE EC microspheres are exposed to 
applesauce.   
 
This study also evaluated the performance of the applesauce exposed microspheres on 
dissolution.  This data was reviewed by the Product Quality Reviewer (see Quality review 
authored by Dr. Howard Anderson).  
 
At least three product batches were to be tested.  The % of total lipase activity remaining after 
the microspheres are exposed to the applesauce for 20 minutes was calculated as total lipase 
activity after 20 minutes exposure divided by percent label claim of drug product times 100.  The 
mean lipase activity for each of the three lots ranged from 96-99%. All three lots met the 
acceptance criteria in accordance with the protocol (the % of total lipase activity remaining after 
the microsphere are exposed to the applesauce 20 minutes should not be less than 90% of the 
label claim).  The comparative % lipase activity recovered after the 20 minutes exposure to 
applesauce at room temperature was also determined as compared to the QC samples.  The mean 
% recovery of lipase activity after 20 minutes of exposure to applesauce ranges from 97-98%.  
The results of the study confirmed the stability of PERTZYE microspheres exposed to 
applesauce for at room temperature for 20 minutes.       
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2  QUESTION-BASED REVIEW (ABBREVIATED) 
 
1. Is the lipase assay method acceptable to determine the lipase activity of the 

microspheres when the product is mixed with applesauce? 
 
Yes, the assay method is acceptable to determine the lipase activity of microspheres when the 
product is mixed with applesauce.  The lipase activity of PERTZYE enteric-coated microspheres 
exposed to applesauce was determined using a previously validated enzymatic assay (TMV-047).  
This method measures lipase activity (U/mg) in a reaction mixture containing 2 mL of 80 mg/mL 
sodium taurocholate solution, 8 mL of buffer solution, 9 mL DW, 10 mL olive oil substrate, 0.1 
NaOH, and 1 mL of the enzyme solution.  Titration plots of 0.1 NaOH consumed versus time are 
constructed and used to calculate lipase activity as follows: 
 
 Lipase activity (U/mg) = mL NaOH/min * N NaOH * 1000) / mg sample assayed  
 
As documented in TMV-050, the assay demonstrates acceptable intra-day accuracy (98% to 
102%) and inter-day precision (0.9% to 3.5% CV) when applied to applesauce-exposed 
PERTZYE EC microspheres.  Additionally, the inter-day accuracy for the applesauce-exposed 
microsphere was estimated to be 98-105%.    
 
 
2. Is the compatibility data acceptable for the administration of PERTZYE after mixed 

with applesauce? 
 
Yes, the compatibility data is acceptable for the administration of PERTZYE EC microspheres 
after mixed with applesauce.  Study report RR-231 details the lipase stability when PERTZYE 
EC microspheres were exposed to applesauce at room temperature for up to 20 minutes.  The % 
label claim based on total lipase activity ranged from 96-99%, meaning all three lots  met the 
acceptance criteria in accordance with the protocol (the % of total lipase activity remaining after 
the microsphere are exposed to the applesauce 20 minutes should not be less than 90% of the 
label claim).  The mean comparative % lipase activity recovered (QC Samples vs. microspheres 
exposed to applesauce) was acceptable, ranging from 97-98%.  
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3 DETAILED LABELING RECOMMENDATIONS 
Agency proposed labeling revisions are: addition (blue and underlined) and deletion (red and 
strikethrough) as shown below: 
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(b) (4)

2 pages of Draft Labeling have been Withheld in Full as b4 (CCI/TS) immediately following this 
page 



 Page 12 of 19 

4 INDIVIDUAL STUDY REVIEW 
 
4.1 Individual Study Review 
 
4.1.1 TMV-050 
 
Title 
“Determination of Lipase Activity of the Applesauce Exposed PERTZYE Enteric-Coated 
Microspheres” 
 
Objective 
To demonstrate the precision and accuracy of the TM-6013 method for determination of lipase 
activity in PERTZYE EC microspheres recovered after exposure to applesauce. 
 
Reviewer Comment: 
Test method TM-6013 has been previously validated in TMV-047 by evaluating the specificity, 
accuracy, and precision, linearity, and range for the analysis of PERTYZE EC microspheres that 
have not been exposed to applesauce.  Therefore, the scope of TMV-050 is limited to the 
objective stated above. 
 
Materials 

• Test Material  
o PERTZYE enteric-coated microspheres 
o Applesauce (GERBER, 2-3.5 oz. pack baby food) 
o Pancreatin Lipase Reference Standard, USP 

• Reagents and Solutions 
o All reagents and solutions were prepared in accordance with DCI TM-6013 

“Determination of Lipase Activity in Digestive Enzyme Preparations” 
 
Methods 
Accuracy: The intra-day accuracy of the method was determined by running the assays in 
duplicate at six concentrations of the assay range (6, 8, 10, 12, 14 and 16 U/mL).  
Precision:  The inter-day precision of the method was determined by running the assays in 
duplicate at six concentrations (6, 8, 10, 12, 14 and 16 U/mL) over a period of three days. 
 
Acceptance Criteria 

• Accuracy (% Recovery):  Average lipase activity recovery from the applesauce is 85-
115%.  Recovery experiments will be performed by comparing lipase activity of the 
recovered microspheres after washing off the applesauce with distilled water to the 
unexposed EC microspheres (QC samples).  At least 67% (4 out of 6) of QC samples 
should be within 15% of their respective nominal value, 33% of the QC samples (not all 
replicates at the same concentration) may be outside 15% of nominal value. 

• Precision:  Relative Standard Deviation (RSD) is less than 15%, for inter-day precision, 
determined over a period of three days, (6 Concentrations, 2 replicates each).  

 
Results  

Reference ID: 3120202
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As displayed in Table 2 and Table 3 below, the accuracy was 92-107% for the QC Samples 
(Unexposed Microspheres) and 98-102% for the microspheres exposed to 5mL of applesauce for 
20 minutes, respectively. All results for accuracy met the acceptance criteria in accordance with 
the protocol. 
 
Table 2 – Intra-day Accuracy (QC Samples) 
 

 
 
Table 3 – Intra-day Accuracy (Microspheres Exposed to 5 mL of Applesauce) 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

As displayed in Table 4 and Table 5 below, the precision ranged from 1.4-2.5% for the 
concentrations tested for the QC Samples and 0.9%-3.5% for the microspheres exposed to 5 mL 
of applesauce, respectively. All results for precision met the acceptance criteria in accordance 
with the protocol. 
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Table 4 – Inter-day Precision (QC Samples) 

 
 
Table 5 – Inter-day Precision (Microspheres Exposed to 5 mL Applesauce) 

 
 
Reviewer Comment: 
Report TMV-050 describes a partial validation intended to verify that the already validated test 
method (TM-6013 as documented in TMV-047) is suitable for determining the activity of 
PERTZYE EC microspheres when exposed to a different matrix (e.g., 5 mL applesauce for 20 
minutes).  In this report, the Applicant has determined the intra-day accuracy and the inter-day 
precision for the method, which were acceptable.  Inter-day accuracy and intra-day precision 
were not calculated and reported by the Applicant; however, utilizing the available data 
provided in the validation report this Reviewer was able to calculate the inter-day accuracy.  
The intra-day precision was not estimated for each concentration level because only two 
replicated were available.  Utilizing the calculated mean derived from the replicate data at each 
of the six concentrations over a three-day period, the inter-day accuracy reported as % recovery 
is 98-105% for the microspheres exposed to applesauce ( 
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Table 6).  This validation report confirms that the test method is verified and suitable for its 
intended use. 
 
 
 
 
Table 6 – Inter-day Accuracy (Microspheres Exposed to 5 mL of Applesauce)a 
 

 
 
Conclusion 
The report demonstrates the accuracy and precision of the TM-6013 method for the intended use 
of determination of lipase activity of the microspheres recovered from the applesauce matrix. 

 
4.1.2 RR-231 
 
Title 
“Lipase Stability of the PERTYZE Enteric Coated Microspheres when Exposed to Applesauce” 
 
Objective 

 
 
 
Concentration 6 

U/mL 
8 

U/mL 
10 

U/mL 
12 

U/mL 
14 

U/mL 
16 

U/mL 
Lipase Activity (USP U/mg) 

Day 1, 
Replicate 1 

32.36 30.46 29.64 29.55 27.61 27.46 

Day 1, 
Replicate 2  

32.49 29.21 28.76 29.67 26.78 27.64 

Day 2, 
Replicate 1 

32.61 30.25 30.91 29.52 27.60 27.08 

Day 2, 
Replicate 2 

32.18 30.93 29.94 29.50 27.63 26.67 

Day 3, 
Replicate 1 

32.57 31.84 30.54 30.23 29.09 28.19 

Day 3, 
Replicate 2 

34.15 32.13 30.76 29.57 28.68 27.66 

 
Day 1 Mean 32.43 29.84 29.20 29.61 27.20 27.55 
Day 2 Mean 32.40 30.59 30.42 29.51 27.62 26.88 
Day 3 Mean 33.36 31.99 30.65 29.90 28.89 27.93 
Reference 
Value* 

31.8 30.4 29.4 29.1 27.8 27.3 

 
Day 1 
Accuracy 

102% 98% 99% 102% 98% 101% 

Day 2 
Accuracy 

102% 101% 103% 101% 99% 98% 

Day 3 
Accuracy 

105% 105% 104% 103% 104% 102% 

*Calculated mean lipase activity for QC samples (see Table 2)  
a Independent Analysis 
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To determine the lipase stability of EC microspheres when exposed to applesauce at room 
temperature for 20 minutes. 
 
Reviewer’s Comment: 
This study also evaluated the performance of the applesauce exposed microspheres on 
dissolution.  This data was reviewed by the Product Quality Reviewer (see Quality review 
authored by Dr. Howard Anderson).  
 
Materials 

• Test Material  
o PERTZYE MS-16 (16,000 USP Units of Lipase/Capsule) EC microspheres – 3 

lots of drug product: 
 Lot PC – 11H06B-16-01  
 Lot PC – 11H07B-16-01 
 Lot PC – 11I08B-16-01 

o Applesauce (GERBER – baby food, 5oz. packs) 
• Reagents and Solutions 

o Reagents and preparation of solutions for lipase activity assay were in accordance 
with DCI TM-6013, Determination of Lipase Activity in Digestive Enzyme 
Preparations. 

 
Methods 
The applesauce used in the study was measured for pH at the initiation of the study to verify its 
acidity.  Three lots of finished product as QC Samples (unexposed to applesauce), were assayed 
for total lipase activity (lipase potency) in accordance with test method TM-6013.   
 
Stability in Applesauce (% of label claim based on total lipase activity after exposure to 
applesauce): The stability of the EC microspheres in applesauce was determined by placing 5 mL 
of applesauce in a specimen cup and pouring two opened capsules of PERTZYE MS-16 
(approximately 1,093 mg of EC microspheres) into the cup.  The microspheres in the applesauce 
were mixed using a flat end spatula. The mixture was allowed to stand for 20 minutes at room 
temperature.  The contents were then poured into a 500 mL glass beaker with the assistance of a 
few mL of distilled water.  A minimum of 200 mL of distilled water was added to the beaker so 
that the applesauce came off the microspheres and the microspheres settled at the bottom of 
beaker.  The washing was decanted carefully without losing the microspheres.  The total time of 
washing, decanting and recovery of the microspheres did not exceed 5 minutes.  The recovered 
microspheres were ground in cold distilled water using a mortar and pestle.  The ground 
microspheres were transferred quantitatively to a 500 mL volumetric flask with the aid of cold 
distilled water and diluted to the final volume of 500 mL.  During the testing, the stock solution 
was kept in an ice-water bath and continuously stirred.  From the cold stock solution, 15 mL was 
transferred (by pipette) into a 100 mL volumetric flask and cold distilled water added to the final 
volume of 100 mL.  The solution was mixed using a stir bar and maintained in ice water bath. 
The solution was immediately assayed for its lipase activity in accordance with test method TM-
6013.  
 
Acceptance Criteria 
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The % of total lipase activity remaining after the microspheres are exposed to the applesauce for 
20 minutes should not be less than 90% of the label claim. [Example: 28.3 USP u/mg x 549 
mg/capsule / 16000 u/capsule x 100] 
 
Results  
All three lots met the acceptance criteria in accordance with the study protocol (RP-231) 
demonstrating the PERTZYE EC microspheres are stable in applesauce for 20 minutes at room 
temperature based on the % total lipase activity. 
 
The % of total lipase activity remaining after the microspheres are exposed to the applesauce for 
20 minutes was calculated using the following calculation:  
 

 
                  = 
 
 
 
 

 
The results for the QC samples and the microsphere exposed to applesauce are shown in Table 7 
below: 
 

(Total lipase activity after 20 minute 
exposure to applesauce x capsule fill 
weight / percent label claim of drug 

product) x 100 

% of label claim based 
on total lipase activity 
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Table 7 – % of Label Claim Based on Total Lipase Activity 
 

 
 
The comparative % lipase activity recovered after the 20 minutes exposure to applesauce at room 
temperature was also determined as compared to the QC Samples using the following 
calculation: 
 

 
 
          = 
 
 

 
 
Results are shown in Table 8 below: 
 
Table 8 – Comparative % Lipase Activity Recovered 
 

Comparative % of 
total lipase activity 

(Total lipase activity of the applesauce 
exposed microspheres/ Total lipase 

activity of the QC microsphere without 
applesauce exposure) x 100  
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Conclusion 
The results of the study confirm the stability of the PERTZYE EC microspheres when exposed 
to applesauce at room temperature for 20 minutes.    
 
Reviewer’s Comment: 
The results from this stability study support the following labeling claim: “For patients who are 
unable to swallow intact capsules, the capsules may be carefully opened and contents mixed with 
small amounts of acidic soft food with a pH of 4.5 or less (e.g., applesauce).” 
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CLINICAL PHARMACOLOGY REVIEW  
 
 

NDA 22-175 SN 30 
Drug Name Pertzye® (pancrealipase) 
Description of Submission Resubmissions 
Letter Date 7/29/10 
Date Received 7/30/10 
Primary Reviewer Jang-Ik Lee, Pharm.D., Ph.D. 
Team Leader (Acting) Gilbert J. Burckart, Pharm.D. 
OCP Division DCP 3 
OND Division DGIP 
Sponsors Digestive Care, Inc. 
Formulation Capsules containing enteric-coated microspheres, 

 MS-8, and MS-16 
Proposed Indication 1. Treatment of exocrine pancreatic insufficiency 

 
 
Pertzye (pancrelipase) Delayed-Release Capsules, Buffered and Enteric-Coated Microspheres 
contain lipase, amylase, and protease.  The enzyme-containing microspheres are covered with a 

 enteric coating.  The active pharmaceutical ingredient (API) is 
pancrelipase, USP.  Pancrelipase is isolated and concentrated from swine pancreas.   
 
The Applicant, Digestive Care, Inc. initially submitted this NDA on October 27, 2008.  PeiFan 
Bai, Ph.D. completed the clinical pharmacology review of the first submission (see the review 
logged in DARRTS on June 9, 2009).  In the first submission review, she concluded that the 
NDA is acceptable for approval from a clinical pharmacology standpoint.  However, she 
amended the review on February 18, 2010 due to the deficiency in the pancrelipase assay method 
recognized by the CMC review team (CMC Deficiency #10 in the fisrst complete response 
letter).   
 
The initial submission has multiple deficiencies on product quality, clinical pharmacology, 
clinical and REMS.  Therefore, the Agency issued a complete response letter with 21 
deficiencies on August 27, 2009 and requested to address the deficiencies for the approval of the 
proposed product.  The clinical pharmacology deficiency and recommendation were: 
 
19. The submitted applesauce study (Protocol #080705) is not acceptable because the lipase 

assay method was not adequately validated (see PRODUCT QUALITY Comment #10 above). 
We recommend that you repeat the applesauce study with newly validated analytical methods 
and submit the results for review. The use of applesauce as a mixing medium to facilitate 

Reference ID: 2889730

(b) (4)

(b) (4)

(b) (4)



 

 Page 2 of 3 

product administration will be labeled based on the results of the repeat study, if found 
acceptable. 

 
The Applicant resubmitted the NDA on February 17, 2010.  Although the resubmission was not 
considered to be complete for other discipline reviews, it includes reviewable clinical 
pharmacology information in response to Deficiency #19 stated above.  The applicant submitted 
complete resubmission on July 29, 2010 to start a new review cycle. 
 
Recently, the Office of Compliance found multiple serious issues and GMP violations with the 
drug substance manufacturer,  and enter a withhold approval 
recommendation.  The major issue is that both FDA field laboratories and CFSAN laboratories 
have analyzed samples of pancrelipase drug substance manufactured by  for the presence of 
Bacillus cereus diarrheal enterotoxin in several batches.  A warning letter (FDA Form 483) to 

 is expected to be issued soon and an early action may be taken by issuing another complete 
response letter to the applicant. 
 
CLINICAL PHARMACOLOGY RECOMMENDATION 
 
The Applicant’s response to address Clinical Pharmacology Deficiency #19 is not acceptable.  
Although the Applicant addressed the issue on constructing calibration curve for lipase assay 
(CMC Deficiency #10), the Applicant did not determine the accuracy and precision of the assay 
by simultaneously running quality control (QC) samples to check in-process lipase assay 
performance.  In addition, the study report submitted to demonstrate the compatibility of the 
proposed product when mixed with apple sauce is not a complete one for a sufficient clinical 
pharmacology review.  Therefore, the reviewer recommends the Applicant submit an adequate 
assay validation report with the assessment of in-process assay performance, and a complete 
food compatibility study report for a substantial clinical pharmacology review.  Otherwise, the 
statements instructing the administration of the product by mixing apple sauce needs to be 
removed from the proposed labeling. 
 
CLINICAL PHARMACOLOGY REQUEST TO BE CONVEYED TO THE APPLICANT 
 
The validation reports for lipase (TMV-047) and protease (TMV-043) assay methods submitted 
on February 15, 2010 are not acceptable to fulfill Clinical Pharmacology Deficiency # 19 in the 
complete response letter dated August 27, 2009.  Furthermore, the applesauce compatibility 
study report (RR-166) submitted simultaneously is not considered to be a complete form.  We 
recommend you include in-process assay performance during actual study sample runs by 
simultaneously running quality control samples in the validation reports.  In order to prepare for 
adequate assay performance report, we refer you to Section C. Application to Routine Drug 
Analysis in the current Guidance for Industry (Page 17): Bioanalytical Method Validation. 
(http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/u
cm070107.pdf).  We also recommend you submit a comprehensive apple sauce compatibility 
report for our substantial clinical pharmacology review.  For example, the methods section needs 
to include the detailed information in a degree that an independent laboratory can reproduce the 
same results.  At least 3 product batches need to be tested for each product strength. 
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QUESTION-BASED REVIEW 
 
1. Is the improved pancrelipase assay method acceptable to determine the product 

compatibility when the drug product is mixed with apple sauce? 
 
No, the improved assay method is not acceptable to determine the product compatibility.  
Although the Applicant addressed the issue on constructing calibration curves for lipase and 
protease assay methods (CMC Deficiency #10), the Applicant did not determine the accuracy 
and precision of the assay methods by simultaneously running quality control (QC) samples to 
check in-process pancrelipase assay performance. 
 
As recommended in CMC Deficiency #10, the linearity of the calibration curves was assessed by 
performing a statistical evaluation of the regression line through five lipase (Report TMV-047: 8, 
10, 12, 14 and 16 USP U/mL) and protease concentration points (Report TMV-043: 2.5, 3.1, 3.7, 
4.3 and 5.0 USP U/mL) in triplicate, which yielded a correlation coefficient (r) of 0.992 and 0.996 
respectively. 
 
However, the specificity, accuracy and precision of the assay methods were determined using the 
same triplicate calibration curve samples.  Furthermore, the in-process assay performance during 
actual study sample runs has not been determined.  In addition, the validation of calibration 
curves was conducted only once so that between-assay variabilities have not been reported. 
 
2. Is the compatibility data acceptable for the administration of Pertzye after mixed with 

apple sauce? 
 
No, the compatibility data submitted by the Applicant is not sufficient to determine whether it is 
compatible to mix the proposed product with apple sauce.  The Applicant did not adequately 
validate the pancrealipase assay methods and submit the in-process assay performance as 
described in Question 1 above.  Furthermore, the compatibility study report (RR-166) submitted 
by the Applicant is not the one that can be substantially reviewed.  For example, Materials and 
Methods section contains only two short sentences so that the reviewer cannot evaluate whether 
the Applicant used acceptable methods to determine the compatibility or not.  Results section 
includes % lipase activity determined 20 and 30 minutes after apple sauce exposure for 3 
samples in 2 batches of highest product strength (i.e., MS-16) only.  The report does not include 
the compatibility data on protease activity. 
 

End of Document 
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The dissolution results showed that at month “Zero”, the mean % of lipase dissolved at 
30 min only accounted for  of the labeled lipase activity (potency) for all the  
strengths whereas, the labeled activity (potency) of  was obtained.  The 
sponsor did not fully justify the loss of the activity during the dissolution testing.  
 
RECOMMENDATION 
From the Biopharmaceutics perspective, the sponsor’s proposed dissolution methodology 
is considered not optimal and the proposed specification of Q=  at 30 min is 
considered less than ideal therefore, they are not acceptable and the biowaiver for the  
lower strengths could not be granted at this time.   
 
The sponsor needs to address the following Agency’s information request appropriately.  
The following comments need to be conveyed to the sponsor. 
 
COMMENTS (Need to be sent to the sponsor)  
1. You responded on 03/31/10 to the Agency’s request on 03/22/10 for further 

exploration and/or explanation for the causes of the loss of the activity during the 
dissolution testing.  You indicated that 1). You already explored various conditions 
(under study report No. RR-083) and 2). The Agency, in a letter dated 05/07/09, 
already accepted the sponsor proposed dissolution specifications Q=  at 30 min. 

 
The Agency needs more information in order to make a final decision.  Based on the 
results of the study No. RR-083, your selected the fortified intestinal fluid as a 
medium for the dissolution testing in which the substrates were added to stabilize the 
pancrelipase, i.e., olive oil for lipase, casein for protease, and starch for amylase 
(assay method TM-6013).   
 
However, you have not determined in your assay method (TM-6013) if the amount of 
olive oil added to the fortified intestinal fluid will later affect the determination of 
lipase activity when titrating the fatty acid liberated from the substrate, olive oil, after 
being digested by lipase.   

 
Therefore, your proposed Q=  at 30 min is not considered fully justified.  Please 
justify for the use of fortified intestinal fluid as a dissolution medium vs. the use of 
the USP lipase assay method.   

 
2. Please consider conducting dissolution testing using the USP dissolution method, i.e., 

in the acid stage for 1 hour and then transfer the content to the buffer stage. 
 
3. Provide individual and mean dissolution data (at 10, 20, and 30 min in the buffer 

stage) and mean dissolution profiles of the  proposed strengths. 
 
4. Propose an acceptance criterion for the dissolution of your products. 
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The % of lipase dissolved at 30 min in the buffer stage only accounted for  of the 
labeled lipase activity (potency) for all the  strengths whereas, the labeled activity 
(potency) of  was obtained at month “Zero” (Tables 2-4). 
 
The dissolution development report (No. 0906606) was submitted in the original 
submission.  It was to explore the dissolution conditions (with respect to buffer pHs) and 
the loss of lipase activity, 1). In various or other enteric-coatings materials, 2), In various 
temperatures and time of gastric exposure, and 3). With and without substrates added in 
order to achieve maximum gastric stability and to preserve the lipase activity during 
dissolution testing.  Please see the study report No. RR-083 for details. 
   
Reviewer’s Comments: (Need NOT be sent to the sponsor) 
1. The sponsor’s proposed dissolution specification of Q=  at 30 min is considered 

not optimal.  The sponsor responded on 03/29/10 to the Agency’s request on 03/22/10 
for further exploration and/or explanation for the causes of the loss of the activity 
during dissolution testing.  The sponsor indicated that 1) They already explored 
various conditions (under study report No. RR-083) and 2). The Agency, in a letter 
dated 05/07/10, already accepted the sponsor proposed dissolution specifications 
Q=  at 30 min. 

 
Based on the results of the study No. RR-083, the sponsor selected the fortified 
intestinal fluid as a medium for the dissolution testing in which substrates were added 
to stabilize the pancrelipase, i.e., olive oil for lipase, casein for protease, and starch 
for amylase.  This reviewer would raise questions regarding 1). The sponsor’s 
dissolution method (TM-6007) using the fortified intestinal fluid (in which olive oil 
was added to stabilize the lipase) and 2). The assay method (TM-6013) used for 
determining lipase activity in the dissolution fluid using olive oil again as a substrate 
for titration by 0.1 N NaOH solution.  

 
As stated in the assay procedure for lipase (TM-6013), dissolution samples were 
alkalized using 0.1 N NaOH to pH 9.2 and olive oil as a substrate was added.  The 0.1 
N NaOH was then used for titration to maintain the pH at 9.0.  Thus, the 
appropriateness of using the method TM-6013 for lipase assay is questioned.  The 
sponsor did not clarify whether the amount of olive oil added to the fortified intestinal 
fluid will later affect the determination of lipase activity when titrating the fatty acid 
liberated from the substrate, olive oil, after being digested by lipase.    Therefore, the 
sponsor’s proposed Q=  at 30 min is not considered fully justified.  The sponsor 
needs to justify the use of fortified intestinal fluid as a dissolution medium vs. the use 
of the USP lipase assay method.   
 

2. There have been ongoing significant issues with the Pertzye drug substance 
manufacturer,   These issues have led Compliance to 
enter a withhold approval recommendation into EER.   

    A CR action on this NDA would be expected with a target 
action date in mid-December of this year.  Therefore, the Biopharmaceutics 
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comments (p. 2) will be included in the CR letter for further justification of Q=  at 
30 min. 

 
3. The biowaiver for the  lower strengths, 8,000  lipase units/caps could 

not be granted at this time. 
 
 
 
________________________________  _____12/08/10__________ 
Tien-Mien Chen, Ph.D.    Date 
Reviewer 
ONDQA Biopharmaceutics 
 
________________________________  ______12/08/10_________ 
Patrick Marroum, Ph.D.    Date 
ONDQA Biopharmaceutics 
 
 
CC: NDA 
 Patrick Marroum, Angelica Dorantes, Tien-Mien Chen 
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Resubmission of NDA 22-175/N-000 for 
Pertzye (Pancrelipase) DR Capsules, 

 8,000, and 16,000 Lipase 
Units/Capsule 

 
 
 
 
 
 
 
 
 
 
 
 

Appendix 1  
 
 
 
 
 
 
 
 
 
 
 

Lipase Activity Calculation: 
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ADDENDUM to CLINICAL PHARMACOLOGY REVIEW 
 

 
 

NDA: 22-175 
 

Submission Date(s): Oct 27, 2008; March 13, 2009 
   

Brand Name Pancrecarb® 

Generic Name Pancrelipase 

Reviewer PeiFan Bai, Ph.D. 

Secondary Reviewer Jang-Ik Lee, Pharm. D., Ph.D. 

OCP Division Division of Clinical Pharmacology 3 

OND division Division of Gastroenterology Products 

Sponsor Digestive Care, Incorporated 

Submission Type; Code Original 

Formulation; Strength(s) Buffered and Enteric-coated microspheres  
MS-8, and MS-16 

Indication 1. Treatment of exocrine pancreatic insufficiency 

 
This addendum is to the original NDA review which was filed in DFS in May, 2009 and is 
concerning the analytical method used for the in-vitro applesauce stability study.   
 
In the complete response letter to the sponsor, CMC comment # 10 states that “In 
regards to your analytical methodologies, we have the following comments: 
 

a. The assessment of linearity for the lipase and protease assays is 
conducted using  data points. We recommend a minimum of 5 data 
points for determination of assay linearity. 

 
b. Clarify your acceptance criteria for lipase assay linearity.” 

 
This addendum is to address the deficiency listed above which was not identified in our 
original NDA review. 
 
For the lipase activity, the sponsor used  data points to establish the assay linearity.   In 
its document entitled “Verification of USP Pancrelipase Method for Lipase Activity,” the 
sponsor reported a correlation coefficient of 0.992 based on  data points.  This 
result is less satisfactory since the FDA recommends that 5 data points be used for the 
determination of assay linearity (Guidance for Industry: Analytical Method Validation, 
http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guida
nces/ucm070107.pdf). 
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(b) (4)
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) 

(b
) 
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The reviewer concurs with the statement of CMC in the FDA’s complete response letter 
regarding the requirement for 5 data points in establishing assay linearity.  The 
submitted applesauce study (Protocol #080705) is deemed unacceptable since the 
assay method was not adequately validated. Therefore, we recommend that the sponsor 
repeat the applesauce study with a newly validated analytical method based on CMC’s 
recommendation (a minimum of 5 data points for determination of assay linearity), and 
submit the results of the repeated applesauce study to FDA for review.  The 
recommendation in the labeling with regard to the use of applesauce as a mixing 
medium to facilitate administration will be based on the review outcome.  If the sponsor 
chooses not to repeat the applesauce stability study, there will be no recommendations 
with regard to the use of applesauce in the labeling.   
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1 Executive Summary 

1.1 Recommendation 
From the clinical pharmacology perspective, the application is considered approvable 
provided the labeling comments are adequately addressed by the sponsor.  

1.2 Phase IV Commitments 
No. 

1.3 Regulatory Backgrounds 
The Agency issued finalized guidelines for the New Drug Application 
requirements in April 2006.  One requirement is demonstration of the bioactivity 
and/or bioavailability of the active ingredients at the site of action (gastrointestinal 
tract); i.e. lipase, amylase, and protease activities should be determined from 
aspirates from the stomach and duodenum. 

 

1.4 Summary of Important Clinical Pharmacology and Biopharmaceutics 
Findings 

The product: PANCRECARB® (pancrelipase) Delayed-Release Capsules, Buffered and 
Enteric-Coated Microspheres contain lipase, amylase, and protease. Pancrelipase is 
isolated and concentrated from the pancreatic glands of pigs.  The enzyme-containing 
microspheres are coated with  enteric coating.The Active 
Pharmaceutical Ingredient (API) is pancrelipase, USP.  The sponsor proposed to market 

 MS-8 (lipase: 8,000 USP units), and 
MS-16 (lipase: 16,000 USP units). 
 
The proposed dosing regimen: begin therapy with 1,000 USP units of lipase/kg of body 
weight/meal in children less than 4 years of age, and 500 lipase units/kg/meal  
in children 4 years and older.  Adjust dosage according to symptoms to less than 2,500 
units/kg/meal  or less than 4,000 lipase units/g of fat per day. 
 
In-vitro stability in applesauce study:  The percentages of lipase activities recovered after 
mixing with applesauce were determined for all  strengths. The 
results are listed below. 
 
Mean (SD%) lipase activities left after exposure to applesauce at room-temperature  

strength MS-4 (40 min 
exposure) 

MS-8 (60-min 
exposure) 

MS-16 (50-min 
exposure) 

Lipase activity 90%(3.5%) 91% (3.8%) 93%(3.6%) 
 
Based on the above results for individual strengths, the lipase activities recovered after 
mixing with applesauce were higher than the current standard of at least 90%. 
Pancrecarb® microspheres, MS-4, MS-8 and MS-16, were stable after exposure to 

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)
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applesauce at room temperature for 40 min, 60 min, and 50 min, respectively. The study 
results support the use of applesauce as a medium to facilitate ingestion of 
PANCRECARB® microspheres.    
 
In-vivo bioavailability study: The bioavailability of PANCRECARB® was completed in 7 
exocrine pancreatic insufficient patients with an open label, placebo controlled, 
crossover study design.  Five capsules of PANCRECARB® MS-16 were taken with the 
Lundh test meal in the active treatment phase.  Five capsules of Placebo were taken 
with the Lundh test meal in the Placebo phase.  Gastric and duodenal aspirates were 
collected during each phase to determine the bioavailability of lipase, amylase, and 
protease that were derived from exogenously administered PANCRECARB®.   The 
sponsor used the total volume of standardized liquid Lundh test meal plus the volume of 
PEG perfused to calculate the volume correction factor and to estimate individual 
enzyme activities recovered.  Though 2 mg/ml non-absorable PEG was used as the 
marker, the sponsor did not assay for PEG in duodenal aspirates to more accurately 
determine individual volume correction factors.   
 
The Agency accepts the use of lipase bioavailability only to assess the in-vivo 
performance of pancreatic lipase products.  With correction for individual enzyme 
baseline levels prior to dosing, the increased enzyme levels in the duodenal aspirates 
accounted for approximately 33% lipase, 40% amylase and 45% protease recovery, 
following ingestion of five capsules of PANCRECARB®.  The sponsor did not calculate 
the % lipase recovered following placebo, which could have served as an approximate 
indicator of endogenous duodenal pancreatic enzyme secretion upon food ingestion.  
Based on the reviewer’s calculation after taking into account the lipase activity recovered 
following placebo, there appears to be only small amount of % lipase activity (<10%) 
recovered following PANCRECARB®.  Based on the results submitted, the 
bioavailability of PANCRECARB® appears to be low.  Clogging of catheters might have 
influenced the outcome of duodenal lipase recoveries. 
 
According to the ongoing internal discussions of DPG, the bioavailability study using the 
intubation procedure is considered unreliable for assessing the in-vivo delivery of 
pancreatic enzymes to the duodenum.  According to a verbal communication with the 
clinical reviewer, Dr. Marjorie Dannis, the pivotal study demonstrated that 
PANCRECARB® is efficacious.  Therefore, the sponsor may not need to repeat the 
bioavailability study.  In response to our information request dated April 15, 2009, the 
sponsor submitted additional information on June 3, 2009 with regards to the 
bioavailability study.  Since the bioavailability study with an intubation procedure is 
considered unreliable, the June-3-2009 submitted information is not reviewed. 
 
2 Question Based Review 

2.1 General Attributes 

2.1.1 What are the components and composition of Pancrecarb® Liquid 
Concentrate? 

PANCRECARB® (pancrelipase) Delayed-Release Capsules, Buffered and Enteric-
Coated Microspheres contain lipase, amylase, and protease. Pancrelipase is isolated 
and concentrated from the pancreatic glands of pigs.  The enzyme-containing 
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2.2  General Clinical Pharmacology 

2.2.1 What are the design features of the clinical pharmacology studies used 
to support dosing? 

The study was an open label, placebo controlled, crossover study of the bioavailability of 
PANCRECARB® performed in exocrine pancreatic insufficient patients.  Gastric and 
duodenal aspirates were collected to determine the bioavailability of lipase, amylase, 
and protease that were derived from exogenously administered PANCRECARB®.   
 
After the 30-minute baseline samples were obtained, each subject swallowed 5 capsules 
of the placebo with a standardized liquid 500 mL Lundh test meal. The liquid Lundh meal 
consisted of skimmed milk powder mixed with corn oil and dextrose.  Distal duodenal 
aspirates were collected every 15 minutes for the next 2-4 hours, until the test meal 
passed the point of collection. At the end of the first 2-4 hours of sampling, the subject 
rested for 30 minutes and baseline aspiration of gastric acid and duodenal fluid was 
obtained before the second meal was administered.   Afterward, the subject was given 5 
capsules of the test drug (PANCRECARB® MS-16) (16,000 USP units of lipase per 
capsule) with a standardized liquid Lundh test meal and the sampling procedure 
described above was repeated for the next 2-4 hours. 
 
Study drug and dose:   
A dose of 5 capsules of PANCRECARB® MS-16, Lot # PC-6K09B was ingested with the 
Lundh test meal in the active treatment phase. This lot, formulated at 100% fill weight 
and containing 16,000 USP units of lipase, 45,000USP units of amylase and 45,000USP 
units of protease per capsule (label claim), was also used in clinical study #06-001.  
 
A dose of 5 capsules of Placebo, Lot # PL-012607, was ingested with the Lundh test 
meal in the Placebo phase. This lot of Placebo was also used in clinical study #06-001(A 
Randomized, Double-Blind, Placebo-Controlled, Multi-Center, Crossover Study to 
Evaluate the Effectiveness and Safety of PANCRECARB® MS-16 (pancrelipase) in 
Reducing Steatorrhea in Children and Adults with Cystic Fibrosis). 
 

 
 
Seven subjects completed the study. Demographics of patients who completed the study 
are summarized in Table 6. 
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Table 6. Demographics of patients who completed the study 

 
 
Subjects were required to stop taking any protein pump inhibitors (PPI) (3 days prior) 
and gastric acid secretion inhibitors (H2 blockers) (1 day prior). 
 
Reviewer’s comments:  The sponsor did not claim bioavailability in its proposed labeling. 
Though the general scheme of the study design is considered acceptable to support the 
label claims, the sponsor needs to clarify whether inflated balloons were used to ensure 
that all meal plus PEG perfusate plus endogenous secretion was completely available 
for aspiration. The sponsor did not describe the exact criterion used to determine the 
completion of liquid meals were emptied from the stomach and passed the duodenal 
aspiration sites.  However, the length of aspiration study seemed to be long enough to 
cover the transit time of liquid meal in that part of the GI tract. The sponsor did not 
measure non-absorable PEG concentrations in the collected aspirates to calculate 
individual volume correction factors. So its bioavailability estimation was incorrect. The 
sponsor did not calculate the total amount of lipase recovered during the placebo phase 
for a more accurate estimation of oral bioavailability.  

2.2.2 What was the intubation procedure? 
Subjects were fasted for 12 hours and served with a clear liquid diet. Standard upper 
endoscopy was performed and a gastric pH was obtained.  If the gastric pH was > 4, the 
subject was terminated, and if the pH was < 4 the subject was prepared for endoscopic 
placement of three Liguory nasal biliary aspiration catheters. One 8.5 fr. catheter was 
placed in the distal duodenum for aspiration. A 7.0 fr. catheter (with approximately 
2.5mm OD) was placed in the first portion of the duodenum for perfusion of PEG 
(polyethylene glycol marker), and one 7.0 fr. in the stomach for aspiration.  A 7.5 fr 
catheter has an approximate 2.51 mm OD.  A photograph illustrating the position of the 
aspiration catheters is shown below in Fig 1. 
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Fig 1. Photograph of the position of aspiration catheters 
 

 
 
The proximal duodenum was perfused over the study duration with a non-absorbable 
marker (2.0 mg/mL polyethylene glycol (PEG) solution) via the infusion catheter at a rate 
of 4 mL/minute. The two “aspiration” catheters were connected to a low vacuum suction. 
Baseline samples were obtained from the gastric and distal duodenal ports and placed 
on ice. Two additional baseline samples were obtained every 15 minutes for thirty 
minutes.  Totally three baseline samples were collected from stomach and duodenum, 
respectively, from each subject. 
 
Thereafter, the subject swallowed 5 capsules of the placebo with a standardized liquid 
Lundh test meal.  Gastric aspirates were collected once every 60 minutes. No more than 
5 mL was collected during a 60 minute period. Distal duodenal aspirates were collected 
every 15 minutes for the next 2-4 hours, until the test meal passed the point of collection. 
At the end of the first 2-4 hours of sampling the subject rested for 30 minutes and 
baseline aspiration of gastric acid and duodenal fluid was obtained before the second 
meal. Afterward, the subject was given 5 capsules of the test drug (PANCRECARB® 
MS-16) (16,000 USP units of lipase per capsule) with a standardized liquid Lundh test 
meal and the sampling procedure described above was repeated for the next 2-4 hours. 
After completion of the last sample collection, an x-ray picture was taken to verify that 
the suction tubes had remained in the same location in the duodenum. 
 
Due to excessive mucus clogging the duodenal suction ports, only low duodenal 
volumes could be collected from subjects 1001, 1003, and 1004. The infusion rate for 
PEG was increased from 2 mL/minute to 4 mL/minute to prevent clogging of the 
duodenal tube suction ports. The greater PEG infusion rate substantially increased total 
duodenal sample collection. Duodenal aspirate collections were done with the 4 
mL/minute PEG infusion condition for subjects 1008, 1010 and 1011.   
 
Reviewer’s comments: Based on the submitted description, the incubation procedure 
appears to be reasonable.  The sponsor did not provide detailed information about 
whether balloons were employed to make sure that all the PEG perfusate plus gastric 
and pancreatic secretion were aspirated completely for a complete recovery of lipase 
delivered in the duodenum.   Clogging of catheters might have influenced the outcome of 
duodenal lipase recoveries.   
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2.2.3 What is the bioavailability of Pancrecarb® in the patients with 
pancreatic insufficiency? 

 
According to the submitted information, the total % aspirate activity recovered for each of 
lipase, protease, and amylase was calculated using the following equations. 
 
Gastric: 
 
[100% * [Aspirate enzyme activity (U/ml) * total volume collected in a 15-min interval * 
volume correction factor]/total dose of each enzyme 
 
Where volume correction factor equaled the volume collected in each 15 min interval 
divided by 31.25 ml.  31.25 ml = (500 ml Lundh Meal/240min) * 15 min 
 
Duodenal: 
 
100% * [Aspirate enzyme activity (U/ml) * total volume collected in a 15-min interval * 
volume correction factor]/total dose of each enzyme 
 
Where volume correction factor equals the volume collected in each 15 min interval 
divided by 61.2 ml for subjects 1001, 1003, 1004 or by 91.2 ml for subjects 1008, 1010, 
and 1011.  61.2 ml = [(500 ml Lundh Meal+480 ml PEG])/240 min]* 15 min.  91.2 ml= 
[(500 ml Lundh Meal+960 ml PEG)/240min]* 15 min 
 
The concentration of non-absorable marker, PEG, was 2 mg/ml and perfused at 2 
ml/min for subjects 1001, 1003, 1004 and at 4 ml/min for the rest. 
 
The sponsor should have used the non-absorable marker, PEG, to correctly determine 
the volume correction factor.  Use of meal volume plus PEG perfusate volume is not 
accurate as using PEG because the volume of endogenous gastric and pancreatic juice 
secretion was ignored.  It appeared that the sponsor assumed that endogenous 
secretion was negligible and not substantial in changing the volume of aspirates. 
 
Seven subjects underwent the intubation procedure; six of them yielded sufficient 
aspiration fluid volume to provide for the appropriate enzymatic analyses. 
Representative plots of gastric and duodenal enzyme levels after placebo or Pancrecarb 
are shown in Fig 2 and Fig 3. 
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The above figure shows gastric and duodenal pHs and enzyme levels in response to 
ingestion of PANCRECARB® with the standardized liquid Lundh test meal. There was a 
considerable increase in lipase, amylase, and protease levels between 15 minutes and 
240 minutes in the duodenum. The sponsor stated that “There was also a significant rise 
in the duodenal pH signifying bicarbonate release from the enteric-coated microspheres 
that also coincided with the increased levels of lipase, amylase and protease in the 
duodenal aspirates. The increase in enzyme levels was due to the exogenously 
administered PANCRECARB® MS-16 capsules as demonstrated by employing SDS-
PAGE techniques and by the separation and identification of the protein bands as 
compared to reference standards.”  There was some premature release and low levels 
of amylase and protease from the enteric-coated microspheres in the stomach (30–195 
minutes). 
 

(b) (4)
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Again, endogenous pancreatic secretion could have raised the duodenal pH as well 
since it also contains sodium bicarbonate. So the increase in duodenal pH could not be 
solely attributed to ingestion of PANCRECARB®.  Some microspheres might not have 
been formulated properly, causing a small extent of premature release. 
 
According to the sponsor, salivary human amylase, gastric lipase and protease (pepsin) 
might have contributed to the presence of these enzymes between 15-30 minutes in 
subjects 1001 and 1003 after placebo.  Subjects 1004, 1008, 1010 and 1011 might have 
salivary amylase between 15 to 135 minutes after placebo.  Subjects 1001 and 1004 
had substantial elevation of lipase and protease levels, suggesting possible premature 
release of Pancrecarb content to gastric fluid (Table 7). 
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amylase, lipase and protease appeared at 45 to 165 minutes and activity levels ranged 
from 5-190, 0-272 and 0-39 USP units/mL for the Placebo phase, respectively. Peak 
levels for amylase, lipase, and protease ranged from 46-1003, 10-315 and 121-1483 
USP units/mL for the PANCRECARB® phase, respectively. 
 
The detailed calculations used by the sponsor for the total % activity of each enzyme 
recovered from the gastric or duodenal aspirates are attached in the individual Study 
Reviews Section and described above in the beginning part of this section.  In short, 
individual enzyme activities collected in the aspirates were first calculated by multiplying 
the experimentally determined enzyme activity in unit volume by the total volume of 
aspirate collected in the 15-min interval up to a specific time point.  According to the 
sponsor, the volume correction factor was the total volume of aspirate collected divided 
by the theoretical maximal volume in that time interval.  The sponsor defined the 
theoretical maximal volume as the volume of the liquid meal for gastric phase or the 
volume of the liquid meal plus the volume of PEG solution perfused for duodenal phase 
in a 15-min interval.  The experimentally determined activity of each enzyme over the 
15-min interval was divided by the volume correction factor for the corrected enzyme 
activity within the 15-min period, and the total activity of each enzyme over the 4-hr 
study period was determined by summing up individual 15-min corrected activities.  The 
sponsor should have used the non-absorable marker, PEG, to correctly determine the 
volume correction factor. 
 
Exogenously administered PANCRECARB® MS-16 (pancrelipase) had Tmax at 45 to 
165 minutes post administration of PANCRECARB® with the liquid Lundh test meal.  
Thiruvengadam et al. (1988) reported that the amount of a given dose of lipase surviving 
in the duodenum past 30 minutes is <30%.  Low lipase activity was present in two 
patient duodenal aspirates that may have been due to rapid degradation of lipase by the 
very active proteases.  In the present bioavailability study, lipase was recovered from the 
duodenum in an average of 33.21% (SD:31.24%) (with baseline correction). In vitro 
dissolution results showed that this lot of PANCRECARB® released 73% of lipase on 
dissolution at pH 6.0 within 30 minutes.   
 
Placebo phase:   
The sponsor did not calculate the % activities recovered for pancreatic enzymes. 
 
Phase II (PANCRECARB®): 
A dose of 5 capsules of PANCRECARB® MS-16 was ingested with the Lundh test meal 
in the active drug phase. Results of individual enzyme activities recovered in gastric or 
duodenal aspirates are summarized below in Table 9. 
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44.5% (22%).  Fold increase in protease activity from gastric to duodenal is 6.  
Calculations were based on five capsules of Pancrecarb MS-16 contained 80,000 USP 
units of lipase, 225,000 USP units of amylase, and 225,000 USP units of protease. 
 
The reviewer recalculated the % activities recovered in duodenal aspirates by taking into 
account baseline levels.  The assumptions are that the baseline levels reflected human 
endogenous enzymes and the contribution of human endogenous enzymes remained 
constant before or after drug administration, and that individual enzymes from either 
source shared individual identical activities. With correction for baseline levels of 
individual enzymes, the increased enzyme levels in the duodenal aspirates were close to 
the levels without baseline corrections, and accounted for approximately 33% lipase, 
40% amylase and 45% protease recovery from the ingested PANCRECARB® dose of 
five (5) capsules. The recovered enzyme levels represent 25, 8 and 6-fold increase of 
lipase, amylase, and protease in the duodenum, respectively, as compared to the levels 
in the stomach from the exogenously administered PANCRECARB®. Less than 10% of 
lipase, amylase and protease were released into the stomach from the PANCRECARB® 
enteric-coated microspheres. 
 
According to some literature, the volume from saliva, gastric secretion, biliary and 
pancreatic secretion accounts for approximately 6 liter daily.  It is estimated 
approximately 1 liter of water would have been secreted from these sources into 
aspirates within the 4-hr period.  If that was the case, the % activity recovered would 
have been close to 1.6 fold higher if water secretion had been taken into account in 
diluting duodenal pancreatic enzyme activities per unit volume.   
 
The sponsor did not calculate the total lipase activity recovered following placebo, 
resulting form endogenous enzyme secretion.  The reviewer calculated the phase I data 
for individual subjects and the results are described below. 
 
Subject 1001 showed higher duodenal lipase activity following placebo (phase I) than 
after PANCRECARB®.  So was subject 1003.  Subject 1004 had endogenous 
pancreatic lipase secretion equivalent to 52.4% of 80,000 U porcine lipase activity.  
There are no phase I data reported for subjects 1010 and 1008.  There was no lipase 
secretion following placebo in subject 1011.    Based on these results, it is concluded 
that only a small amount of lipase activity (<10%) was truly attributed to 
PANCRECARB® administration. 
 
Though the results following PANCRECARB® demonstrated the product was 
bioavailable with a high degree of variation, it is difficult to determine the actual 
bioavailability of the product after taking into account the results following placebo.   
According to the ongoing internal discussions of DPG, the bioavailability study using the 
intubation procedure is considered unreliable for assessing the delivery of pancreatic 
enzymes to duodenum.  According to a verbal communication with the clinical reviewer 
of this NDA, Dr. Marjorie Dannis, the pivotal study demonstrated that PANCRECARB® 
is efficacious.   Therefore, the sponsor may not be required repeat the bioavailability 
study. 
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2.2.4 What are the enzyme identities recovered in gastric or duodenal 
aspirates?  

The identities of individual enzymes recovered in duodenal aspirates were demonstrated 
using SDS-PAGE analysis (Fig 4 and Fig 5).  SDS-PAGE analysis of gastric and 
duodenal aspirates showed the appearance of protein bands around 50 kD in molecular 
weight that corresponds to porcine lipase and porcine pancreatic amylase and protein 
bands in the 20 – 35 kD in molecular weight that corresponds to porcine pancreatic 
proteases  The appearance of 
these protein bands at the time points from 45 to 165 minutes coincides with the peaks 
in measured enzyme activities for lipase, amylase and protease, thus demonstrating that 
these bioactive proteins with lipase, amylase and protease activities originate from the 
exogenously administered PANCRECARB® capsules. 
 
Fig 4. SDS-PAGE Fingerprint Analysis – 15% acrylamide Subject 1004 ; Duodenal 
Aspirate Analysis 

 

(b) (6)

(b) (4)

(b) (4)





 

22 

swallowing the capsule, there needs to be an alternative medium for the patients to 
swallow Pancrecarb®.  Applesauce could be used to deliver the capsule content as the 
medium for mixing with microspheres.  The sponsor conducted an in vitro study to 
determine the lipase stability after Pancrecarb® MS-4 microspheres were mixed with, 
and exposed to, applesauce for 0, 20, 30 minutes, and MS-8 and MS-16 microspheres 
were mixed with, and exposed to applesauce for 0, 30, and 40 minutes at room 
temperature.  Gerber applesauce, stage 2(2nd food) (pH 3.5) was used.  The mixture 
was then washed with at least 200 ml cold water and the washing was repeated twice. 
The time spent in washing/decanting/recovery of the microspheres free of applesauce 
was less than 5 minutes.  The sponsor referenced USP 30/NF25 (volume 30) for its 
assay of the lipase activity in pancrelipase. 
 
Regents and solution: 
Reagents and solution for lipase assay were prepared according to DCI TM-6013 
(<USP30>).  The assay were performed using Mettler Toledo T70 titrator or TIM 856, 
Titration Manager. The products used in the study are summarized in Table 10. 
 
Table 10. Products used in the study  

 
 
USP reference standard for pancrelipase or an in-house reference standard was used as 
a reference control to establish day-to-day assay variability.  Results of MS-4, MS-8, and 
MS-16 after exposing to applesauce at room temperature are summarized in Tables 11, 
12 and 13, respectively 
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Table 11. Results of MS-4 after exposing to applesauce at room temperature  

 
 
Reviewer’s comment:  The MS-4 microspheres were stable after capsule exposure to air 
at room temperature for 50 minutes with no change in % of lipase activity in the 
microsphere, and lost less than 10% of lipase activity after exposure to applesauce for 
40 minutes with 90% of lipase activity remained.  The lipase activity of MS-4 
microspheres dropped to 85% after 50 minutes of exposure to applesauce.   The 90% 
activity remained after 40 min exposure to applesauce is deemed acceptable.    
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Table 12. MS-8 after exposing to applesauce at room temperature 

 
  
Reviewer’s comment:  The MS-8 microspheres were stable after capsule exposure to air 
at room temperature for 70 minutes with no change in % of lipase activity in the 
microsphere, and lost less than 10% of lipase activity after exposure to applesauce for 
60 minutes with 90% of lipase activity remained.  However, the lipase activity of MS-8 
microspheres dropped to 91 % and 89 % after 60 and 70 minutes of exposure to 
applesauce, respectively.  The 91% activity remained after 60 minute exposure to 
applesauce is acceptable.   
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4 Summary of Individual Studies and Clinical Development  
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