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This amendment documents two teleconferences with the sponsor, Post-
Marketing Commitments and exemption from environmental 
assessment for NDA 22458.  
 
I. TELECONFERENCES 
 
Teleconference Call with Protalix Biotherapeutics on 3/21/12: 
 
Several minor deficiencies were identified in the firm’s responses to the Complete Response 
letter. These issues included the following: 

1) Appropriate system suitability criteria were needed for the cellular uptake 
specification. 

2) Appropriate acceptance criteria were needed for the moisture content specification 
which were supported by data.    

3) Appropriate criteria for determining the reportable result were needed for the 
moisture content specification.  

4) Appropriate acceptance criteria were needed for the capillary isoelectric focusing 
specification.  

5) Appropriate acceptance criteria were needed for the mass spectrometry specification 
that takes into consideration both the precision of the MALDI-TOF instrument and 
the results from the commercial manufacturing process. 

6) Appropriate action limits were needed for the quantity and color  
 

 
The sponsor responded on 3/27/12 and 4/2/12.   
 

1) Appropriate system suitability criteria for the cellular uptake assay.   
 

Sponsor response: The sponsor proposed the following as additional system 
suitability criteria: 

a. Average OD value at highest reference standard taliglucerase alfa 
concentration must have OD450 >  

b. The difference (delta) OD at highest reference standard taliglucerase alfa 
concentration must be >  at OD450. 

c. The ratio of the OD450 values  at the highest concentration of reference 
standard and untreated sample both without mannan inhibition should be 

. 
d. The EC50 value of the unconstrained curve range between . 
e. All plates must pass all system suitability criteria to produce a meaningful 

potency result. 
 

Reviewer comment: The system suitability criteria proposed by the sponsor are 
acceptable.  However, we want the sponsor to add an additional system 
suitability criterion that specifies the minimally acceptable percentage of 
specific uptake by the reference standard.  A teleconference with the sponsor 
will be required to address this concern. 

Reference ID: 3122638

(b) (4)

(b) (4)

(b) (4)

(b) 
(4)

(b) (4)









the implementation of the iCE method and other analytical assays as appropriate 
into your stability protocol. The results of these studies should guide the revision 
of the release and stability specifications after at least 30 lots of drug substance 
and at least 15 lots of drug product have been manufactured. 

  
Study Completion Date: April 2015 
Final Report Submission Date: July 2015 

 
 
 
III. REQUEST FOR WAIVER OF ENVIRONMENTAL ASSESSMENT 
 
The sponsor has requested a categorical exclusion for environmental assessment. 
 
Reviewer Comment: This application involves "biologic" substances, 
glucocerebrosidase enzymes, that occur naturally in the environment as describe in 
FDA Guidance Environmental Assessment of Human Drug and Biologics 
Applications. Approval of this supplement will not alter significantly the concentration 
or distribution of the substance or its degradation products in the environment 
therefore based on regulations established in part 21 CFR 25.31 (c), I recommend 
approval of this request. 
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This amendment documents the introduction of Post-Marketing Commitments in the approval 
letter for NDA 22458. The PMC’s are stated as follows: 
 
 
II. POST MARKETING COMMITMENTS  
  
1)   To revise the cellular uptake potency assay release and stability acceptance criteria after 
       15 lots of drug product have been manufactured. 
 

Final Report Submission Date: July 2015 
 
2)  To revise Experion automated electrophoresis release and stability acceptance criteria 

after 15 lots of drug product have been manufactured. 
 

Final Report Submission Date: July 2015 
 
3)  To evaluate and revise as appropriate the minimal percentage of specific uptake of 

reference standard as a system suitability criterion in the cellular uptake potency assay 
after at least 80 independent assay runs of release and stability testing of drug substance 
and drug product lots have been completed. 

 
Study Completion Date: December 2013 
Final Report Submission Date: March 2014 

 
4)  To perform a thorough biochemical characterization of the  

detected in the iCE assay and to evaluate the impact of this heterogeneity on product 
quality, including any effects on potency (specific uptake, enzyme kinetics, and cellular 
uptake). The characterization should use additional analytical assays (e.g., peptide 
mapping and ) to confirm the identity of the characterized peaks. Perform an 
assessment regarding the suitability and the implementation of the iCE method and other 
analytical assays as appropriate into your stability protocol. The results of these studies 
should guide the revision of the release and stability specifications after at least 30 lots of 
drug substance and at least 15 lots of drug product have been manufactured. 

  
Study Completion Date: April 2015 
Final Report Submission Date: July 2015 

 
 

Reference ID: 3122789

(b) (4)

(b) (4)



---------------------------------------------------------------------------------------------------------
This is a representation of an electronic record that was signed
electronically and this page is the manifestation of the electronic
signature.
---------------------------------------------------------------------------------------------------------
/s/
----------------------------------------------------

GIBBES R JOHNSON
04/26/2012

AMY S ROSENBERG
04/26/2012

Reference ID: 3122789



 

Page 1 of 23 

NDA 22458    Elelyso

 

 
 

The Quality Team Leader’s Executive Summary 
 
 
 

From:   Gibbes Johnson, PhD 
Division of Therapeutic proteins (DTP) 

 
Through:   Barry Cherney, PhD 
    Deputy Division Director, DTP 
     

 
 

NDA Number:  22458 
Product:   Protalix Biotherapeutics, Inc    
 
Date of Review:   3/29/2012  
Due Date of CDTL Memo: 4/6/2012 
PDUFA Date:   5/1/2012 

 
 
 
 

 
 

DEPARTMENT OF HEALTH & HUMAN SERVICES  

Center for Drugs Evaluation and Research – Food and Drug Administration
Office of Biotechnology Products / Office of Pharmaceutical Science

Division of Therapeutic Proteins

Reference ID: 3109036



 

Page 2 of 23 

NDA 22458    Elelyso

 
I. RECOMMENDATIONS AND CONCLUSIONS ON APPROVABILITY 
 
 

The Division of Therapeutic Proteins, Office of Biotechnology Products, OPS, CDER, 
recommends approval of NDA 22458 for Elelyso manufactured by Protalix 
Biotherapeutics, Inc..  The data submitted in the application and in the responses to the 
Complete Response letter, pending resolution of some minor issues as described below, 
are adequate to support the conclusion that the manufacture of Elelyso is well controlled, 
and leads to a product that is potent.  It is recommended that this product be approved for 
human use (under conditions specified in the package insert). 

 
 
II. POST MARKETING COMMITMENTS/POST MARKETING 
 REQUIREMENTS   
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EXECUTIVE SUMMARY 
 
This summary covers the responses provided by the firm to the Complete Response letter issued 
February 24, 2011. A detailed description of drug substance and drug product quality control and 
stability as well as conditions of use were covered in the Team Leader memo uploaded in 
DARRTS on February 24, 2011. The Team Leader memo of 2/24/11 is attached to this summary 
in Appendix I, for ease of reference. 

The deficiencies listed in the complete response letter pertained to the following: 
1) Specifications- multiple identity, impurity, and potency assays were revised.   
2) Comparability- the effects of changing the components of the growth media in the 

commercial manufacturing process were evaluated.  
3) Process Validation- validation data for particular aspects of manufacturing were 

provided. 
4) Control of Impurities- the levels of several  impurities were evaluated. 

 
All other sections of NDA 22458 were previously reviewed and were deemed adequate. The 
remaining issues will be addressed as Post-Marketing Commitments, as outlined in the 
Approval/PMC section. 
 
Resolution of the CR issues: 
Issues Related to Test Methods and Specifications 
The specifications were revised as follows:   

1. The sponsor revised release and stability testing by incorporating USP<788> particulate 
testing and appearance testing on reconstituted drug product.  Release and stability 
testing results for both assays were provided.  

2. The sponsor revised the potency assay for cellular uptake in macrophages by using 
multiple taliglucerase alfa concentrations to generate a complete dose-response curve 
which is used to determine a half-maximal effective concentration. The improved uptake 
assay was implemented for release and stability testing.  In a teleconference with the 
sponsor on 3/21/12 the sponsor was asked to identify and implement additional system 
suitability controls for the cellular uptake assay. The evaluation of the firm’s response 
will be provided in an addendum to the primary review.  

3. The sponsor characterized the  that was occasionally observed in SE-
HPLC chromatographs and demonstrated that the assay is highly sensitive to detect the 

  
4. The sponsor revised the RP-HPLC assay to better resolve  and provided 

characterization data on the nature of the . 
5. The sponsor provided enzyme kinetic data with a physiologically relevant 

glucocerebroside substrate.  
6. The sponsor tightened acceptance criteria for the enzyme kinetic parameters Vmax and 

Km with the pNP-Glc substrate.  
7. The sponsor provided USP<788> testing on  

 is under control during typical in-use applications.  
8. The sponsor revised the mass spectrometry specification so that the acceptance criteria 

are defined by the mass to charge ratio.  In a teleconference with sponsor on 3/21/12 the 
sponsor was asked to tighten the acceptance criteria to reflect both the precision of the 
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6) Appropriate action limits are needed for the quantity and color  
. 

 
The firm stated in the teleconference that they will respond to the Agency in writing. Our 
evaluation of the sponsor’s responses and the impact on PMC’s will be addressed in an 
addendum to this memo. I anticipate that all remaining issues will be addressed as Post-
Marketing Commitments.  
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Appendix I: TL memorandum dated February 24, 2011 
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Summary” electronically dated 2/24/12 located further in this Chemistry Review section.
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Recommendation:  I, Richard Ledwidge, recommend approval of NDA 
22458 for taliglucerase alfa manufactured by Protalix Biotherapeutics, Inc 
pending resolution of several minor issues.  With the exception of these 
issues,  the data submitted to address the deficiencies listed in the complete 
response of 02/24/2011 are resolved satisfactorily. I anticipate that the 
outstanding issues will be addressed by post-marketing commitments.  
 
SUMMARY 
 
This review covers the responses provided by the firm to the Complete Response letter 
issued February 24, 2011. The detailed description of drug substance and drug product 
quality control and stability as well as conditions of use were covered in the original 
quality review uploaded in DARRTS on February 24, 2011.  

The deficiencies listed in the complete response letter pertained to the following: 
1) Specifications- multiple identity, impurity, and potency assays were revised.   
2) Comparability- the effects of changing the components of the growth media in the 

commercial manufacturing process were evaluated.  
3) Process Validation- validation data for particular aspects of manufacturing were 

provided. 
4) Control of Impurities- the levels of several process-related impurities were 

evaluated. 
 
 
Teleconference Call with Protalix Biotherapeutics on 3/21/12: 
 
Several minor deficiencies were identified in the firm’s responses to the Complete Response 
letter. These issues included the following: 

1) Appropriate system suitability criteria are needed for the cellular uptake specification. 
2) Appropriate acceptance criteria are needed for the moisture content specification for 

which biochemical data is available to support that there is no impact on product 
quality.    

3) Appropriate criteria for determining the reportable result are needed for the moisture 
content specification.  

4) Appropriate acceptance criteria are needed for the capillary isoelectric focusing 
specification.  

5) Appropriate acceptance criteria are needed for the mass spectrometry specification  
that takes into consideration both the precision of the MALDI-TOF instrument and 
the results from the commercial manufacturing process. 

6) Appropriate action limits are needed for the quantity and color of visible protein 
particulates that form during the thawing of the drug substance. 

 
The firm stated in the teleconference that they will respond to the Agency in writing. Our 
evaluation of the sponsor’s responses and the impact on PMC’s will be addressed in an 
addendum to the review. I anticipate that all remaining issues will be addressed as Post-
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Marketing Commitments and the final language will be included in the Team Leader 
Memo.  
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This amendment documents two teleconferences with the sponsor, Post-
Marketing Commitments and exemption from environmental 
assessment for NDA 22458.  
 
I. TELECONFERENCES 
 
Teleconference Call with Protalix Biotherapeutics on 3/21/12: 
 
Several minor deficiencies were identified in the firm’s responses to the Complete Response 
letter. These issues included the following: 

1) Appropriate system suitability criteria were needed for the cellular uptake 
specification. 

2) Appropriate acceptance criteria were needed for the moisture content specification 
which were supported by data.    

3) Appropriate criteria for determining the reportable result were needed for the 
moisture content specification.  

4) Appropriate acceptance criteria were needed for the capillary isoelectric focusing 
specification.  

5) Appropriate acceptance criteria were needed for the mass spectrometry specification 
that takes into consideration both the precision of the MALDI-TOF instrument and 
the results from the commercial manufacturing process. 

6) Appropriate action limits were needed for the quantity and color  
 

 
The sponsor responded on 3/27/12 and 4/2/12.   
 

1) Appropriate system suitability criteria for the cellular uptake assay.   
 

Sponsor response: The sponsor proposed the following as additional system 
suitability criteria: 

a. Average OD value at highest reference standard taliglucerase alfa 
concentration must have OD450 . 

b. The difference (delta) OD at highest reference standard taliglucerase alfa 
concentration must be  at OD450. 

c. The ratio of the OD450 values  at the highest concentration of reference 
standard and untreated sample both without mannan inhibition should be 

. 
d. The EC50 value of the unconstrained curve range between  
e. All plates must pass all system suitability criteria to produce a meaningful 

potency result. 
 

Reviewer comment: The system suitability criteria proposed by the sponsor are 
acceptable.  However, we want the sponsor to add an additional system 
suitability criterion that specifies the minimally acceptable percentage of 
specific uptake by the reference standard.  A teleconference with the sponsor 
will be required to address this concern. 
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the implementation of the iCE method and other analytical assays as appropriate 
into your stability protocol. The results of these studies should guide the revision 
of the release and stability specifications after at least 30 lots of drug substance 
and at least 15 lots of drug product have been manufactured. 

  
Study Completion Date: April 2015 
Final Report Submission Date: July 2015 

 
 
 
III. REQUEST FOR WAIVER OF ENVIRONMENTAL ASSESSMENT 
 
The sponsor has requested a categorical exclusion for environmental assessment. 
 
Reviewer Comment: This application involves "biologic" substances, 
glucocerebrosidase enzymes, that occur naturally in the environment as describe in 
FDA Guidance Environmental Assessment of Human Drug and Biologics 
Applications. Approval of this supplement will not alter significantly the concentration 
or distribution of the substance or its degradation products in the environment 
therefore based on regulations established in part 21 CFR 25.31 (c), I recommend 
approval of this request. 
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PRODUCT QUALITY (Biotechnology) 
 FILING REVIEW FOR ORIGINAL BLA/NDA (OBP & DMPQ) 

File Name: 5_Product Quality (Biotechnology) Filing Review (OBP & DMPQ) 022409.doc Page 8 

 
 

IS THE PRODUCT QUALITY SECTION OF THE APPLICATION FILEABLE?             Yes    
 
 
If the application is not fileable from product quality perspective, state the reasons and provide comments to be 
sent to the Applicant. 
 
 
 
 
 
 
Please identify and list any potential review issues to be forwarded to the Applicant for the 74-day letter. 
 
 
 
 
 
 
Richard Ledwidge, PhD        July 1, 2010 
 
Product Quality Reviewer(s)        Date 
 
 
 
Branch Chief/Team Leader/Supervisor      Date 
 
 
 
Division Director          Date 
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I. RECOMMENDATIONS ON APPROVABILITY 
 

The Division of Therapeutic Proteins, Office of Biotechnology Products, OPS, CDER 
recommends a complete response for NDA 022458 for ELELYSO manufactured by 
Protalix, Inc.  The data in the application are inadequate to support the conclusion that 
the manufacture of ELELYSO is well controlled and leads to a product that is pure 
and potent. 

 
II. APPROVAL LETTER INFORMATION 

 
Not Applicable 
 

III. POST MARKETING COMMITMENTS/POST MARKETING REQUIREMENTS 
 
Not Applicable 

 
IV. LIST OF CHEMISTRY, MANUFACTURING AND CONTROLS DEFICIENCIES 

TO BE COMMUNICATED  
 
1) Please respond to the following deficiencies regarding specifications and assay validation: 
 
a) Results of USP<788> particulate testing and appearance testing on reconstituted drug 
product have not been submitted to the NDA.  Both tests provide a useful measure of product 
quality that is not monitored by other tests you have proposed.  Add these tests to the release 
and stability specifications and provide available results for release and stability testing of the 
three conformance lots and any additional results you may have.   
 
b) A potency assay that quantitatively measures specific receptor binding and/or high affinity 
internalization into cells is required since internalization is a critical component of 
taliglucerase alfa’s mechanism-of-action and it is not fully assessed in your current potency 
assay.  The assay should use multiple taliglucerase alfa concentrations to generate a complete 
dose-response curve in order to calculate the half-maximal effective concentration (EC50app).  
Develop and implement this assay for use in release and stability testing. 
 
c) Some SE-HPLC chromatographs exhibit a . 
Because this  may reflect variability in a product-related variant, it should be 
identified and, if necessary, controlled.   Characterize the protein in the  and 
determine whether a control strategy that better monitors this product attribute(s) should be 
implemented.  Provide the results of your analyses and any proposed changes to your 
specifications. 
 
d) RP-HPLC chromatograms suggest that taliglucerase alfa variants are  

  The risk to product quality is expected to vary depending on the nature of the 
variant.  Thus, in order to establish an appropriate control strategy, you should identify and 
control for the quantity of these variants, if present.  It may be useful to alter assay conditions 
or gradients .  Provide information on the presence of unresolved 
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describe the final concentration of all excipients which should be confirmed at release. 
Provide the results on the  concentration for three drug product lots and 
provide your justification for not implementing the determination of  as a 
drug product release test.    
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