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Disclaimer  
 
Except as specifically identified, all data and information discussed below and 
necessary for approval of NDA 209311 are owned by Ironshore Pharmaceuticals and 
Development, Inc., or are data for which Ironshore Pharmaceuticals and Development, 
Inc., has obtained a written right of reference. 
Any information or data necessary for approval of NDA 209311 that Ironshore 
Pharmaceuticals and Development, Inc., 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 209311. 
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Abbreviations 
 
ADHD   Attention Deficit Hyperactivity Disorder 
 
API   Active Pharmaceutical Ingredient 
 
CNS   Central Nervous System 
 
DR   Delayed Release 
 
ER   Extended Release 
 
HPMC   Hydroxypropylmethylcellulose 
 
IR   Immediate Release 
 
MCC   Microcrystalline cellulose 
 
MPH   Methylphenidate Hydrochloride 
 
MR   Modified Release 
 
NTP   National Toxicology Program 
 
USP   United States Pharmacopeia 
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1 Executive Summary 
1.1 Introduction 
Ironshore Pharmaceuticals and Development, Inc., is seeking approval of HLD200,  
[a new formulation of methylphenidate hydrochloride (MPH)], via a 505(b)(2) application 
based on the Ritalin® label,  and publically available published literature.  The new 
formulation is an oral MPH Modified Release (MR) Capsule that is designed to allow a 
delayed release based on coated cores of MPH.  The coated cores allow for controlled 
release of methylphenidate in plasma following an initial delay of approximately 8 to 10 
hours. The new proposed dosing regimen is a once-daily evening oral dose in patients  
≥ 6 years old diagnosed with Attention Deficit Hyperactivity Disorder (ADHD), up to a 
maximum dose of 100 mg/day.  
 

1.2 Brief Discussion of Nonclinical Findings 
No nonclinical studies were submitted to this NDA. 
 
Nonclinical requirements are met based on the animal studies submitted and reviewed 
under the reference listed drug (RLD), namely, Ritalin® under NDA 010187. A few 
animal studies (genotoxicity and carcinogenicity) are supported by publically available 
literature. The results from all the relevant nonclinical toxicology studies are 
summarized in the existing label for the RLD.  
 
The proposed label for this sponsor’s NDA was modified slightly in the nonclinical 
sections of the label to reflect the dose differences compared to the RLD (maximum 
daily dose of 100 mg of HLD200 compared to 60 mg/day for the RLD - see Section 
1.3.3).  
 
The active pharmaceutical ingredient (API) for this product (methylphenidate 
hydrochloride) was originally approved in 1955 with a long history of clinical use. The 
sponsor’s new formulation does not include any novel excipients, and all excipients 
used are lower than that used in other FDA-approved products for the same oral route 
of administration.  
 
HLD200 appears reasonably safe for approval from a nonclinical perspective. 

1.3 Recommendations 
1.3.1 Approvability 
Contingent on the negotiation of the label changes with the sponsor, this NDA 
application is considered to be reasonably safe for approval. 
 
1.3.3 Labeling 
Sections 8, 12.1,12.2, and 13 below have been excerpted from the sponsor’s 
submission (Word file titled “  Draft Label MS Word” under Module 1.14.1.3). 
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deficit in acquisition of a specific learning task was observed in females only. The doses 
at which these findings were observed are at least 2.5 times the maximum 
recommended human dose (MRHD) of 100 mg/day given to children on a mg/m2 basis. 
 
In a study conducted in young rats, methylphenidate was administered orally at doses 
of up to 100 mg/kg/day for 9 weeks, starting early in the postnatal period (Postnatal Day 
7) and continuing through sexual maturity (Postnatal Week 10). When these animals 
were tested as adults (Postnatal Weeks 13-14), decreased spontaneous locomotor 
activity was observed in males and females previously treated with ≥ 50 mg/kg/day 
(approximately  ≥ 2.5 times the MRHD of 100 mg/day given to children on a mg/m2 
basis), and a deficit in the acquisition of a specific learning task was seen in females 
exposed to the highest dose (5 times the MRHD of 100 mg/day given to children on a 
mg/m2 basis). The no effect level for juvenile neurobehavioral development in rats was 
5 mg/kg/day (0.25 times the MRHD of 100 mg/day given to children on a mg/m2 basis). 
The clinical significance of the long-term behavioral effects observed in rats is unknown. 
 
8.5 Geriatric Use 

™ has not been studied in patients over 65 years of age. 
 
12 CLINICAL PHARMACOLOGY 
 
12.1 Mechanism of Action 
Methylphenidate HCl is a central nervous system (CNS) stimulant. The exact mode of 
therapeutic action in ADHD is not known. 
 
12.2 Pharmacodynamics 
Methylphenidate is a racemic mixture comprising the d- and l-isomers. The d-isomer is 
more pharmacologically active than the l-isomer. Methylphenidate is thought to block 
the reuptake of norepinephrine and dopamine into the presynaptic neuron and increase 
the release of these monoamines into the extraneuronal space. 
 
13 NONCLINICAL TOXICOLOGY 
 
13.1 Carcinogenesis, Mutagenesis, Impairment of Fertility 
 
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  times the maximum recommended human dose 
(MRHD) of 100 mg/day given to  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. 
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2.6 Proposed Clinical Population and Dosing Regimen 
Patients diagnosed with ADHD aged ≥ 6 years. 

 

2.7 Regulatory Background 
The corresponding IND for this NDA is IND 118074 owned by the same sponsor - 
Ironshore Pharmaceuticals and Development, Inc. 

 
3 Studies Submitted 
No nonclinical studies have been submitted with this NDA. 
 

4 Pharmacology 
4.1 Primary Pharmacology 
The mechanism of action of methylphenidate in ADHD is not entirely understood, 
although it is known to block the reuptake and enhance release of dopamine and 
norepinephrine in the mammalian brain, an effect that increases dopamine and 
norepinephrine levels in the synaptic cleft.  

 
11 Integrated Summary and Safety Evaluation 
Ironshore Pharmaceuticals and Development, Inc., is seeking approval of HLD200,  
[a new formulation of methylphenidate hydrochloride (MPH)] via a 505(b)(2) application 
based on the Ritalin® label (NDA 010187),  and publically available published literature.   
 
The new formulation is an oral MPH Modified Release (MR) Capsule that is designed to 
allow a delayed release based on coated cores of MPH.  The delayed release (DR) and 
extended release (ER) coated cores allow for controlled release of methylphenidate 
following an initial delay of approximately 8 to 10 hours.  
 
The proposed dosing regimen is a once-daily evening oral dose in patients ≥ 6 years old 
diagnosed with Attention Deficit Hyperactivity Disorder (ADHD), up to a maximum dose 
of 100 mg/day (compared to a maximum daily dose of 60 mg for the RLD).  
 
The RLD for the sponsor’s drug under NDA 010187 was originally approved in 1955. 
 
Based on the long history of clinical use of the API, the information found in the labeling 
of the RLD (NDA 010187), publically available literature, and the use of known 
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excipients and at amounts lower than in other FDA-approved products for the same 
route, HLD200 appears reasonably safe for approval from a nonclinical perspective. 
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