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Therapeutic Biological Establishment Evaluation  
Request (TB-EER) Form  

Instructions:  
The review team should email this form to the email account “CDER-TB-EER” to submit:  

1) an initial TB-EER within 10 business days of the application filing date  
2) a final TB-EER 15-30 days prior to the action date  

 
Note: All manufacturing3 locations named in the pending submission, whether contract facilities 
or facilities owned by the applicant, should be listed on this form. For bundled supplements, one 
TB-EER to include all STNs should be submitted.  
 

 
APPLICATION INFORMATION  

PDUFA Action Date:  2/27/13 
Applicant Name:  Genentech, Inc. 
U.S. License #:           1048 
STN(s):                        STN125427/0 
Product(s):                   trastuzumab-MCC-DM1 (trastuzumab emtansine, T-DM1) 
 
Short summary of application: New BLA 
 
 

FACILITY INFORMATION  
 
Manufacturing Location: Antibody intermediate manufacturing site 
Firm Name:   Genentech 
Address:  1000 New Horizons Way 
 Vacaville, CA 94080 
FEI:  3002902534 
Short summary of manufacturing activities performed: Manufacture, Lot Release Testing, and 
Stability Testing for Trastuzumab intermediate 
 
Inspected by SAN-DO from 6/15/10-6/23/10 and classified NAI.  This CGMP inspection found the 
CBI profile updated and acceptable.  This site was found acceptable for manufacturing operations 
for Trastuzumab under BLA 103792.  This site was also inspected by OMPQ/DGMPA/NDMAB 
from 3/20/12-3/28/12 and classified VAI for drug substance manufacturing operations.   
 
Manufacturing Location: Antibody intermediate manufacturing site 
Firm Name: Roche Singapore Technical Operations PTe. Ltd. 
Address:    Singapore 637394  
FEI:  3007164129 
Short summary of manufacturing activities performed: Manufacture, Lot Release Testing, and 
Stability Testing for Trastuzumab intermediate 
 
Inspected by IOG from 4/26/12-5/3/12 and classified VAI.  This was a CGMP inspection that 
found the TRP profile was updated and found acceptable.  This site was also found acceptable 
for manufacturing operations for Trastuzumab under BLA 103792.  
 
Manufacturing Location: DM1 intermediate manufacturing site 
Firm Name:    
Address:    
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DEPARTMENT OF HEALTH & HUMAN SERVICES  Public Health Service 

MEMORANDUM  Center for Drug Evaluation and Research - Food & Drug Administration 
Division of Monoclonal Antibodies – HFD-123 

NIH Campus, Bldg. 29B, Rm. 4E04, 29B Lincoln Drive, Bethesda, MD 20892 
Telephone (301) 827-0830- Facsimile (301) 827-0852 - E-mail linan.ha@fda.hhs.gov 

 
 
Date:   February 6, 2013   
 
From:  Linan Ha, Ph.D., Product Reviewer, DMA/OBP 
 
Through:        Wendy Weinberg, Ph.D., Chief, LMO/DMA/OBP  
  Kathleen Clouse, Ph.D., Director, DMA/OBP  
 
To:  File STN125427 (License 1048) 
 
Product:         Ado-trastuzumab emtansine is an antibody-drug conjugate in which the 

humanized anti-HER2 IgG1, trastuzumab, is linked to the microtubule-
inhibitory maytansinoid, DM1, via a thioether bond using the linker 
SMCC. 

 
Indication:     Patients with HER2-positive,  metastatic 

breast cancer who have received previous treatment with trastuzumab and 
a taxane.  

 
Sponsor: Genentech, Inc. 
 
Contact: Ahmed Bassyouni 
                        Phone: (650) 467-3951 
                        Email: bassyouni.ahmed@gene.com  
 
Purpose of submission: To finalize PMCs and to update the BLA with a revised 

post-approval stability program for ado-trastuzumab 
emtansine drug substance.  

 
Summary:   The purpose of this amendment is to update the BLA with two finalized 
PMCs and to finalize an outstanding information request to implement accelerated 
stability study as part of post approval stability protocol for ado-trastuzumab emtansine 
drug substance.  Both were pending prior to the cGRMP deadline for primary review.  
 
I. The finalized PMCs are summarized below: 
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CHEMISTRY REVIEW 
 

 
 
 
 
 
 

BLA 125-427 
 

KADCYLA™ (trastuzumab emtansine) for Injection 
 

Genentech, Inc. 
 
 

Xiao-Hong Chen, Ph.D.  
(T-DM1 drug substance and drug product) 

& 
Anne Marie Russell, Ph.D.  

(DM1 intermediate and SMCC linker) 
 

Office of New Drug Quality Assessment 
Division of New Drug Quality Assessment I 

 
CMC Review of BLA 125-427 

 
For the Division of Oncology Products 1 (DOP1) 
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SUMMARY BLA125427 Trastuzumab emtansine 

 

 
The Quality Team Leader’s Executive Summary 

 
From:    Wendy C. Weinberg, Ph.D. 

Division of Monoclonal Antibodies (DMA) 
 
Through:   Kathleen A. Clouse, Ph.D., Director 
    Division of Monoclonal Antibodies  

 
BLA Number:  125427 
Product:   Ado-trastuzumab emtansine (KADCYLA) 
Sponsor:    Genentech, Inc.  
 
Date of Review:   January 24, 2013  
Due Date of CDTL Memo: February 5, 2013 
PDUFA Date:   February 26, 2013 

 
 INDEX 

I. RECOMMENDATIONS AND CONCLUSIONS ON APPROVABILITY 
II. APPROVAL LETTER INFORMATION 
III. POST-MARKETING COMMITMENTS/POST MARKETING 

REQUIREMENTS 
IV. LIST OF DEFICIENCIES TO BE COMMUNICATED 
V. EXECUTIVE SUMMARY 

A. Description of Ado-trastuzumab emtansine (Kadcyla) Drug Substance and 
Drug Product 

B. Clinical Trial Information 
C. Stability 
D. Complexity 
E. Mechanism of Action 
F. Manufacturing Process 
G. Comparability 
H. Immunogenicity 

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 Monoclonal Antibodies
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SUMMARY BLA125427 Trastuzumab emtansine 

The following post-marketing requirements from DMA have been conveyed to 
Genentech: 
 
PMR1:   
Perform a multivariate characterization study to support the implementation  

 of SMCC  during 
manufacture of ado-trastuzumab emtansine.  
Final Protocol submission: March 31, 2013 
Study completion:    September 30, 2013 
Final report submission:  December 31, 2013 

 
PMC1: 
Develop a validated, sensitive, and accurate assay for the detection of neutralizing 
antibodies to ado-trastuzumab emtansine, including procedures for accurate detection of 
neutralizing antibodies to ado-trastuzumab emtansine in the presence of ado-trastuzumab 
emtansine levels that are expected to be present in the serum or plasma at the time of 
patient sampling.  
Note: It was requested that the timing of PMC#2 be coordinated with the clinical trial 
timeline(s), such that the PMC is satisfied by the time the clinical samples are to be 
analyzed using these methods.    
Note: This PMC and milestone dates were still pending at the time of the GRMP 
deadline for the TL Executive Summary. 
 
PMC2: 
Reassess release and stability specifications for ado-trastuzumab emtansine drug 
substance and drug product through February, 2014. The final report will be submitted as 
a CBE30. 
Note: This PMC and milestone dates were still pending at the time of the GRMP 
deadline for the TL Executive Summary. 
 
Following discussions between DMA and ONDQA reviewers, the following PMR 
from ONDQA was conveyed to the sponsor: 
 
To develop and validate an iCIEF method to use as a drug substance and drug product 
regulatory method for monitoring  the unconjugated antibody content and propose a 
specification limit for the unconjugated antibody content based on clinical and 
commercial batch data. The final report will be submitted as a Prior Approval 
Supplement (PAS). 
Final Protocol submission:  May 31, 2013 
Study completion:   December 31, 2013 
Final report submission: January 31, 2014 

  
IV. LIST OF DEFICIENCIES TO BE COMMUNICATED 

 
Refer to the list of PMRs/PMCs in section III to address any outstanding deficiencies 
from a DMA product quality perspective. 

Reference ID: 3253080
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SUMMARY BLA125427 Trastuzumab emtansine 

used to support the phase III study, TDM4370g/BO21977, as well as Phase II studies: 
TDM4374g, TDM4450g/BO21976, TDM4688g.  A three-tiered approach is used in ATA 
detection:  1) an ELISA screen to detect ATA; 2) immunodepletion with trastuzumab 
emtansine and/or trastuzumab to confirm specificity; and 3) dilution of a confirmed 
positive sample to determine a titer value.  The relative sensitivity of the assay was 
determined to be 52 ng/mL.  The assay was capable of detecting 500ng/mL ATA in the 
presence of ado-trastuzumab emtansine serum levels of 10ug/mL (expected level at the 
time of sampling is approximately 1ug/mL).  Product interference was observed with 125 
ng/mL anti-T-DM1 antibodies in the presence of 10μg/mL serum T-DM1.  
Immunodepletion was considered positive if > 50% and >31% of the signal was 
decreased following incubation with T-DM1 and trastuzumab, respectively.  Neutralizing 
activity of ATA has not been assessed.  The ELISA method is deemed sufficiently 
sensitive and the validation appears adequate for the detection of anti-ado-trastuzumab 
antibodies in the current patient population.  However, as stated in the FDA guidance 
“Assay Development for Immunogenicity Testing of Therapeutic Proteins”, the sponsor 
should address the functional or physiological consequences of product immunogenicity.  
This will be addressed as a post-marketing commitment. 
 
The review of these two assays provided in module 5.3.1.4 can be found in the primary 
review memo from DMA. 

 
 
VI. SIGNATURE BLOCK (BLA ONLY) 
 

Name and Title Signature and Date 
Kathleen A. Clouse, Ph.D.,  
Director 
Division of Monoclonal Antibodies 
 

 
 
 
 
 
 
 

Wendy C. Weinberg, Ph.D., Team Leader, 
Division of Monoclonal Antibodies 
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PRODUCT QUALITY (BIOTECHNOLOGY) 
 FILING REVIEW FOR ORIGINAL BLA/NDA (OBP & DMPQ) 

 

 
File Name: 5_Product_Quality (biotech) Filing Review (OBP & DMPQ) MMDDYY.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. 
 
 
 
 
Bo Chi, PhD          September 14, 2012 
Product Quality Reviewer        Date 
 
 
Reyes Candau-Chacon, PhD        September 14, 2012 
Product Quality Reviewer        Date 
 
 
Patricia Hughes, PhD        September 14, 2012 
Team Leader          Date 
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Therapeutic Biological Establishment Evaluation  
Request (TB-EER) Form  

Instructions:  
The review team should email this form to the email account “CDER-TB-EER” to submit:  

1) an initial TB-EER within 10 business days of the application filing date  
2) a final TB-EER 15-30 days prior to the action date  

 
Note: All manufacturing3 locations named in the pending submission, whether contract facilities 
or facilities owned by the applicant, should be listed on this form. For bundled supplements, one 
TB-EER to include all STNs should be submitted.  
 

 
APPLICATION INFORMATION  

PDUFA Action Date:  Unknown.  This is a rolling BLA.  The last module has not been submitted 
yet.  However, OND would like all the inspection related activities 
completed by the end of November 2012. 

Applicant Name:  Genentech, Inc. 
U.S. License #:           1048 
STN(s):                        STN125427/0 
Product(s):                   trastuzumab-MCC-DM1 (trastuzumab emtansine, T-DM1) 
 
Short summary of application: New BLA 
 
 

FACILITY INFORMATION  
Manufacturing Location: Antibody intermediate manufacturing site 
Firm Name:   Genentech 
Address:  1000 New Horizons Way 
 Vacaville, CA 94080 
FEI:  3002902534 
Short summary of manufacturing activities performed: Manufacture, Lot Release Testing, 
and Stability Testing for Trastuzumab intermediate 
 
Inspected by SAN-DO from 6/15/10-6/23/10 and classified NAI.  This CGMP inspection found the 
CBI profile updated and acceptable.  This site was also found acceptable for manufacturing 
operations for Trastuzumab under BLA 103792.  A routine surveillance for this site is also an FY 
13 performance goal and is being planned by SAN-DO.  This site is considered acceptable for the 
purposes of this BLA at this time, however, an evaluation of the pending surveillance inspection 
will also be used to determine CGMP compliance of this facility. 
 
Manufacturing Location: Antibody intermediate manufacturing site 
Firm Name: Roche Singapore Technical Operations PTe. Ltd. 
Address:    Singapore 637394  
FEI:  3007164129 
Short summary of manufacturing activities performed: Manufacture, Lot Release Testing, and 
Stability Testing for Trastuzumab intermediate 
 
Inspected by IOG from 4/26/12-5/3/12 and initially classified VAI.   This was a CGMP inspection.  
This site was also found acceptable for manufacturing operations for Trastuzumab under BLA 
103792. Action on this BLA should not be taken until this inspection classification is finalized. 
 

Reference ID: 3175640







testing, or control procedures applied to the final product or to any part of the process. The term also 
includes repackaging or otherwise changing the container, wrapper, or labeling of any drug package to 
further the distribution of the drug from the original place of manufacture to the person who makes final 
delivery or sale to the ultimate consumer.”  
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