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Sponsor: NextWave Pharmaceuticals  
Supporting Document #: 19 (Response to FDA Complete Response Letter, Class 2 
Resubmission) 
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Drug: Quillivant (methylphenidate hydrochloride) extended-release oral suspension  
Indication: Attention deficit disorder (ADHD) 
Reviewer: Ikram Elayan, Ph.D. 
Supervisor: Linda Fossom, Ph.D. 
 
 
Background: 
 
This NDA is a 505 (b)(2) application that was reviewed from a preclinical perspective 
during the first cycle (review finalized on 5/09/2011) and was considered to be 
approvable.  The NDA was not approved based on deficiencies identified during 
inspection of the manufacturing facility by the Office of Compliance (OC). A Complete 
Response (CR) letter was issued (8/30/2011). 
 
The current submission contains a response to the CR letter and no new preclinical data 
were submitted.  The Chemistry/OC deficiencies have been adequately addressed and 
there are no chemistry issues that would require additional non-clinical studies.  
 
Recommendations: 
 
From a preclinical point of view there are no issues to be addressed for this submission 
and the NDA may be approved.  
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Disclaimer 
 
Except as specifically identified, all data and information discussed below and 
necessary for approval of NDA 202100 are owned by NextWave Pharmaceuticals or are 
data for which NextWave Pharmaceuticals has obtained a written right of reference. 
Any information or data necessary for approval of NDA 202100 that NextWave 
Pharmaceuticals does not own or have a written right to reference constitutes one of the 
following: (1) published literature, or (2) a prior FDA finding of safety or effectiveness for 
a listed drug, as reflected in the drug’s approved labeling.  Any data or information 
described or referenced below from reviews or publicly available summaries of a 
previously approved application is for descriptive purposes only and is not relied upon 
for approval of NDA 202100. 

Reference ID: 2944081



NDA # 202100   Reviewer: Ikram Elayan, Ph.D. 
 

2 

TABLE OF CONTENTS 
 
1  EXECUTIVE SUMMARY: ....................................................................................... 3 

1.1 INTRODUCTION.................................................................................................... 3 
1.2 BRIEF DISCUSSION OF NONCLINICAL FINDINGS ...................................................... 3 
1.3 RECOMMENDATIONS............................................................................................ 3 

2 DRUG INFORMATION ............................................................................................ 6 

2.1 DRUG ................................................................................................................. 6 
2.2 RELEVANT INDS AND DMFS: ............................................................................... 6 
2.3 DRUG FORMULATION ........................................................................................... 7 
2.4 COMMENTS ON NOVEL EXCIPIENTS....................................................................... 7 
2.5 COMMENTS ON IMPURITIES/DEGRADANTS OF CONCERN ......................................... 7 
2.6 PROPOSED CLINICAL POPULATION AND DOSING REGIMEN ...................................... 7 
2.7 REGULATORY BACKGROUND ................................................................................ 7 

3 STUDIES SUBMITTED............................................................................................ 7 

3.1 STUDIES REVIEWED............................................................................................. 7 
3.2 STUDIES NOT REVIEWED ..................................................................................... 8 
3.3 PREVIOUS REVIEWS REFERENCED........................................................................ 8 

11 INTEGRATED SUMMARY AND SAFETY EVALUATION................................... 8 

 

Reference ID: 2944081







NDA # 202100   Reviewer: Ikram Elayan, Ph.D. 
 

5 

maintain consistency between the different labeling of methylphenidate products.  In 
addition, it seems likely that children are not often dosed up to 60 mg regardless of their 
body weight and the 2 mg/kg might still be of the practice in the clinics (the medical 
officer, Dr. Mark Ritter, was consulted in this regards and confirmed that the 2 mg/kg is 
still the dosing regimen used in children by clinicians).   

 

Similar changes were also implemented in the labeling for the pregnancy and the 
carcinogenicity sections.  The safety margins were calculated based on an MRHD of 2 
mg/kg for adolescents (pregnancy section) or children (carcinogenicity section). The 
safety factors were based on a mg/m2 basis.   

 

Pregnancy 
Pregnancy Category C  

Carcinogenesis 
In a lifetime carcinogenicity study carried out in B6C3F1 mice, methylphenidate caused 
an increase in hepatocellular adenomas and, in males only, an increase in 
hepatoblastomas, at a daily dose of approximately 60 mg/kg/day. This dose is 
approximately 4 times the maximum recommended human dose on a mg/m2 basis. 
Hepatoblastoma is a relatively rare rodent malignant tumor type. There was no increase 
in total malignant hepatic tumors. The mouse strain used is sensitive to the 
development of hepatic tumors, and the significance of these results to humans is 
unknown. 
Methylphenidate did not cause any increase in tumors in a lifetime carcinogenicity study 
carried out in F344 rats; the highest dose used was approximately 45 mg/kg/day, which 
is approximately 5 times the maximum recommended human dose on a mg/m2 basis. 

 

The following is the description of the mechanism of action proposed for the product in 
this NDA : 
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Mechanism of Action 
Methylphenidate HCl is a central nervous system (CNS) stimulant. 

The reviewer suggests the removal of the last paragraph, even though it might be 
acceptable for these products, it does not add any benefit to the interpretation of the 
mechanism of action for this product for this condition.   
 

2 Drug Information 

2.1 Drug 
CAS Registry Number: 298-59-9 
 
Generic Name: methylphenidate hydrochloride 
 
Code Name: N/A 
 
Chemical Name: methyl a-phenyl-2-piperidineacetate hydrochloride 
 
Molecular Formula/Molecular Weight: C14H19NO2.HCl/MW 269.77 
 
Structure or Biochemical Description: 
 

 
 
 
Pharmacologic Class: central nervous system stimulant 
 

2.2 Relevant INDs and DMFs:  
IND 73856 (IND for this NDA), NDA 21-419 (NDA of RLD Methylin), DMF  for 
information on methylphenidate HCL USP, and DMF 23870 for information on drug 
product 
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2.3 Drug Formulation 
 
Extended release powder for oral suspension (25 mg/5 ml in final dosing solution)  
 

2.4 Comments on Novel Excipients 
 
See Integrated Summary and Safety Evaluation below 
 

2.5 Comments on Impurities/Degradants of Concern 
 
See Integrated Summary and Safety Evaluation below 
 

2.6 Proposed Clinical Population and Dosing Regimen 
 
The drug will be indicated for the treatment of ADHD in patients aged 6 years and older. 
 

2.7 Regulatory Background 
 
The formulation for this NDA (extended release powder for oral suspension) was 
developed under IND 73856.  The NDA for this formulation is a 505 (b)(2) with the 
Reference Listed Drug (RLD) being Methylin oral solution (NDA 21419).  The Sponsor 
had two pre-IND meetings with the Division (May 8, 2006 and October 1, 2007) and an 
EOP-3 meeting (March 22, 2010).  There were no preclinical issues discussed during 
these meetings, but some chemistry issues with excipients and impurities were 
discussed which might have indicated a need for pre-clinical evaluation for the 
qualification of these substances.  This review is based on the CMC review for the 
evaluation of the levels of these substances and a preclinical evaluation is provided 
here as needed for their qualification.     
 

3 Studies Submitted 
No preclinical studies were submitted. 
  

3.1 Studies Reviewed  
 
No preclinical studies were submitted for review.  However, based on the CMC 
evaluation for new excipients or impurities that might need to be qualified, this review 
was prepared.  
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