
 
 

CENTER FOR DRUG EVALUATION AND 
RESEARCH 

 
 

APPLICATION NUMBER: 
 

203188Orig1s000 
 

CHEMISTRY REVIEW(S) 
 



KALYDECO (ivacaftor) Tablets 
150 mg 

NDA 203188 
Chemistry, Manufacturing, and Controls 

Division Director’s Summary Basis of Action 

Applicant: Vertex Pharmaceuticals Inc. 
  130 Waverly Street 

  Cambridge, MA 02139 

Indication: KALYDECO (Ivacaftor) is intended to treat cystic fibrosis (CF), which is caused 
by a defect in chloride transport.  The drug targets a particular site in the CF transmembrane 
conductance regulator (CFTR) that has been altered by a single mutation that changes glycine 
155 to aspartic acid (G155D). Ivacaftor is effective only in this subpopulation of CF patients. 
The labeling requires that patients be tested and found positive for this mutation. The drug 
product (150 mg) is to be taken orally twice a day.  The recommended dose of KALYDECO for 
both adults and pediatric patients age 6 years and older is one 150 mg tablet taken orally every 
12 hours with fat containing food. 

Presentation:  Kalydeco Tablets are packaged in bottles (60 tablets) or blisters (4 tablets per 
card).

EER Status: Recommendations:    Acceptable as of Jan 17, 2012.
Consults: EA –     Categorical exclusion provided 

CDRH-   N/A 
Statistics –    N/A 

 Methods Validation –   Requested for dissolution, assay, impurities and     
    physical form (drug product) and  impurity (drug 

substance).   
 DMETS-   Acceptable 

Biopharm–   See review.          
Microbiology –   Acceptable 

 Pharm/toxicology –   Acceptable 

Background: This NDA was submitted as a rolling submission.  The CMC information was 
submitted to the Agency in July 27, 2011, but the complete NDA including clinical data was 
submitted on Oct. 18, 2011.  The drug substance and drug product are prepared using a Quality 
by Design (QbD) Strategy for better assurance of quality from a manufacturer and patient 
perspective.  Several CMC related meetings were held with the company before the NDA was 
submitted to come to agreements with the proposed QbD approach.   

Drug Substance: 
The active ingredient in KALYDECO tablets is ivacaftor which has the following chemical 
name: N-(2,4-di-tert-butyl-5-hydroxyphenyl)-1,4-dihydro-4- oxoquinoline-3-carboxamide. Its 

Reference ID: 3075099

(b) (4)
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Chemistry Review #1 NDA203188 

Page 5 of 189 

Chemistry Review Data Sheet 
 

1.  NDA 203188 
 
2.  REVIEW #:1 
 
3.  REVIEW DATE:  January 18, 2012 
 
4.  REVIEWER: Arthur B. Shaw, Ph.D. 
 
5.  PREVIOUS DOCUMENTS: None 
 
6.  SUBMISSION(S) BEING REVIEWED: 
 
Document Document Date Comment 
Pre-submission 07/21/2011 Pre-submission 
Original 10/18/2011  

IR Filing issues 12/14/2011 

Spec for reagents and solvents 
In-process tests for residual solvents 
Testing for

Amendment 12/22/2011 Response to 12/14/2011 letter 

IR Fax 12/22/2011 Request info about  and forced 
degradation studies 

Amendment 12/29/2011 Info abou  and forced degradation 
IR e-mail 01/03/2012 Request dissolution profile data 

IR Letter 01/06/2012 

 
Hardness PAR and NOR 

 CTD 
More on reagents and solvents 
Specs for HPCMAS 

Amendment 1/09/2012 Response to 1/01/2012 letter 

IR e-mail 
1/10/2012 
(DARRTS 
1/11/2012) 

Request for hardness and bulk density for clinical 
batches 

Amendment 1/11/2012 Response to 1/10/2012 e-mail 
IR e-mail 1/12/2012 Not in DARRTS 

Amendment 1/16/2012 
Response to 1/12/2012 IR Letter  
Revised IPC for hardness 
Revised dissolution specification 

 
 

Reference ID: 3072977

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)
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PRASAD PERI
01/18/2012
I concur

Reference ID: 3072977
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ALAN C SCHROEDER
10/20/2011
Initial Quality Assessment, see separate filing review.  Signed for Dr. Prasad Peri.

Reference ID: 3032306







PRODUCT QUALITY (Small Molecule) 
FILING REVIEW FOR NDA 203188 (ONDQA)

File name: 090513-Product Quality Filing Review.doc Page 3 
Version Date: 05132009 

7.

Are drug substance 
manufacturing sites identified on 
FDA Form 356h or associated 
continuation sheet?  For each site, 
does the application list: 
• Name of facility, 
• Full address of facility including 

street, city, state, country
• FEI number for facility (if 

previously registered with FDA) 
• Full name and title, telephone, fax 

number and email for on-site 
contact person.

• Is the manufacturing 
responsibility and function 
identified for each facility?, and 

• DMF number (if applicable) 

x
title & telephone number provided for each 

contact person, but not fax number or e-mail 
address

8.

Are drug product manufacturing 
sites are identified on FDA Form 
356h or associated continuation 
sheet.  For each site, does the 
application list: 
• Name of facility, 
• Full address of facility including 

street, city, state, country
• FEI number for facility (if 

previously registered with FDA) 
• Full name and title, telephone, fax 

number and email for on-site 
contact person. 

• Is the manufacturing 
responsibility and function 
identified for each facility?, and 

• DMF number (if applicable) 

x
title & telephone number provided for each 

contact person, but not fax number or e-mail 
address

Reference ID: 3032119









PRODUCT QUALITY (Small Molecule) 
FILING REVIEW FOR NDA 203188 (ONDQA)

File name: 090513-Product Quality Filing Review.doc Page 7 
Version Date: 05132009 

28.

Does the application contain 
Process Analytical Technology 
(PAT) information regarding the 
DP?

 x not an approvability issue 

Reference ID: 3032119









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

ALAN C SCHROEDER
10/20/2011
Signing for myself and on behalf of Dr. Prasad Peri.  The NDA is fileable from a CMC perspective.

Reference ID: 3032119




