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PHARMACOLOGY/TOXICOLOGY REVIEW/MEMO TO THE FILE

NDA 205489
Submission: SDN 29, serial number 0027, submitted and received on 12/19/16 
Drug name: COTEMPLA XR® (Methylphenidate  XR Orally Disintegrating 
Tablet)
Sponsor: Neos Therapeutics, Inc.
Indication: Attention Deficit Hyperactivity Disorder (ADHD)
Reviewer: Shiny V. Mathew, PhD
Supervisor: Ikram Elayan, PhD
Division: Division of Psychiatry Products, HFD-130

Background:  This is a resubmission for COTEMPLA (Methylphenidate  Extended 
Release (XR)® orally disintegrating tablets which was submitted as a 505(b)(2) 
application using METADATE CD® Extended Release Capsules (UCB, Inc. NDA 
21259) as the reference listed drug (RLD).  There were no pharmacology/toxicology 
concerns with the initial NDA submission for this product; however, due to chemistry 
and clinical pharmacology concerns, the NDA was not approved.  For further 
information, the reader is referred to the non-clinical review submitted to DARRTS on 
10/6/2015.  The Sponsor resubmitted their NDA with new CMC and bioequivalence data.  
This memo outlines the labeling changes pertaining to the non-clinical sections of the 
label. 

New non-clinical data requested for the current resubmission: 

An information request was sent by the Division on 3/31/2017 in order to update the 
current label into the Pregnancy Lactation Labeling Rule (PLLR) format.  Specifically 
the Division requested information pertaining to the effect on peri- and postnatal 
development in rats exposed to methylphenidate in utero and through lactation.  We also 
requested information on the genotoxic potential of methylphenidate from in vivo studies 
to update the drug label.  The following is excerpted from the Division’s information 
request email:  
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The Sponsor submitted the results of their literature search and scientific rationale in their 
response dated 5/1/2017.  Following this, the labeling was updated to follow PLLR 
format and to add genotoxicity findings from the literature similar to recently updated 
methylphenidate products.   Additionally, safety margins for COTEMPLA XR® reflect 
comparison based on a 51.8 mg methylphenidate (as a base) in the Maximum 
Recommended Human Dose (MRHD).   

Safety Margin calculations for Labeling based on surface area calculation (mg/m2): 

For section 8.1, safety margins were calculated for adolescents to the MRHD of 51.8 mg 
(as base): 

Rabbit Lowest Observed Adverse Effect Level (LOAEL) (spina bifida findings) 
conversion for adolescent patients: 
200 mg/kgx12/31 = 77mg/kg x 40kg adolescent =3096 mg /51.8mg MRHD =59.8-fold 

Rabbit No Observed Adverse Effect Level (NOAEL) conversion for adolescent patients: 
60 mg/kgx12/31 = 23mg/kg x 40kg adolescent =929 mg /51.8mg MRHD =17.9-fold 

Rat LOAEL (skeletal variations) conversion for adolescent patients: 
75 mg/kg x6/31= 14.51 mg/kg x 40 kg adolescent= 580mg /51.8mg MRHD= 11.2 fold

Rat NOAEL conversion for adolescent patients: 
25 mg/kgx 6/31 = 4.8 mg/kg x 40kg adolescent =193mg /51.8mg MRHD =3.7-fold
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For Section 13.1, safety margin calculations for carcinogenesis were based on an 
average of safety margins for both adolescent and children (referred to as pediatric 
patients in the labeling).  

Mice NOAEL conversion for pediatric patients:
60mg/kg x3/25= 7.2mg/kgx20kg child= 144mg/51.8 mg MRHD=2.7-fold

Mice NOAEL conversion for adolescent patients:
60mg/kg x3/31= 5.8 mg/kg x40kg adolescent= 232 mg/51.8 mg MRHD=4.4-fold

Rat NOAEL conversion for pediatric patients:
45 mg/kgx6/25= 10.8mg/kg x20kg child = 216mg/51.8 mg MRHD=4.16-fold

Rat NOAEL conversion for adolescent patients:
45 mg/kgx6/31= 8.71mg/kg x40kg adolescent = 348mg/51.8 mg MRHD=6.7-fold

For impairment of fertility section, safety margin calculations were done for 
adolescent patients.  
Mice NOAEL conversion for adolescent patients:
160mg/kg x3/31= 15.4 mg/kg x40kg adolescent= 619 mg/51.8 mg MRHD=11.9-fold

Excerpted below are the non-clinical sections of the drug label where changes were 
implemented: Sections 8.1 (Pregnancy) and 13.1 (Carcinogenesis, mutagenesis and 
impairment of fertility).  

Section 8.1

“Risk Summary

Published studies and postmarketing reports on methylphenidate use during pregnancy 
are insufficient to inform a drug-associated risk of adverse pregnancy-related outcomes 
(see Data). There are risks to the fetus associated with the use of central nervous system 
(CNS) stimulants during pregnancy (see Clinical Considerations). No teratogenic effects 
were observed in embryo-fetal development studies with oral administration of 
methylphenidate to pregnant rats and rabbits during organogenesis at doses 4 and 18 
times, respectively, the maximum recommended human dose (MRHD) of  51.8 mg (as 
base). However, spina bifida was observed in rabbits at a dose 60 times the MRHD. [see 
Data].

The estimated background risk of major birth defects and miscarriage for the indicated 
population is unknown. All pregnancies have a background risk of birth defect, loss, or 
other adverse outcomes. In the U.S. general population, the estimated background risk of 
major birth defects and miscarriage in clinically recognized pregnancies is 2-4% and 15-
20%, respectively.

Clinical Considerations

Fetal/Neonatal adverse reactions
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CNS stimulants, such as COTEMPLA XR-ODT, can cause vasoconstriction and thereby 
decrease placental perfusion. No fetal and/or neonatal adverse reactions have been 
reported with the use of therapeutic doses of methylphenidate during pregnancy; 
however, premature delivery and low birth weight infants have been reported in 
amphetamine-dependent mothers. 

Data

Human data

A limited number of pregnancies have been reported in published observational studies 
and postmarketing reports describing methylphenidate use during pregnancy. Due to the 
small number of methylphenidate-exposed pregnancies with known outcomes, these data 
cannot definitely establish or exclude any drug-associated risk during pregnancy. 
Methodological limitations of these observational studies include small sample size, 
concomitant use of other medications, lack of detail regarding dose and duration of 
exposure to methylphenidate and non-generalizability of the enrolled populations. 

Animal data

In studies conducted in rats and rabbits, methylphenidate was administered orally at 
doses of up to 75 and 200 mg/kg/day, respectively, during the period of organogenesis. 
Teratogenic effects (increased incidence of fetal spina bifida) were observed in rabbits at 
the highest dose, which is approximately 60 times the maximum recommended human 
dose (MRHD) of 51.8 mg (as base) for adolescents on a mg/m2 basis. The no effect level 
for embryo-fetal development in rabbits was 60 mg/kg/day (18 times the MRHD for 
adolescent on a mg/m2 basis). There was no evidence of specific teratogenic activity in 
rats, although increased incidences of fetal skeletal variations were seen at the highest 
dose level (11 times the MRHD on a mg/m2 basis for adolescent), which was also 
maternally toxic. The no effect level for embryo-fetal development in rats was 25 
mg/kg/day (4 times the MRHD on a mg/m2 basis for adolescent).  

Section 13.1

NONCLINICAL TOXICOLOGY

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.  For pediatric patients, 
this dose is approximately 4 times the maximum recommended human dose of 51.8 mg 
(as base) 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 
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PHARMACOLOGY/TOXICOLOGY REVIEW/MEMO TO THE FILE

NDA 205489
Submission: SDN 1, serial number 0000, submitted 1/9/15, received on 1/9/15
Drug name: COTEMPLA XR® (Methylphenidate  XR Orally disintegrating 
tablet)
Sponsor: Neos Therapeutics, Inc.
Indication: Attention Deficit Hyperactivity Disorder (ADHD)
Reviewer: Shiny V. Mathew, Ph.D., Pharmacologist.
HFD-130, Division of Psychiatry Products

Background:  The current NDA for COTEMPLA (Methylphenidate  Extended 
Release (XR)® orally disintegrating tablets is a 505(b)(2) application with METADATE 
CD® Extended release capsules (UCB, Inc. NDA 21259) as the reference listed drug 
(RLD).  This (Neos’) formulation is intended to provide an in vivo extended release 
profile through the use of both an immediate release and delayed/extended release forms 
of methylphenidate .  This product will be available in three strengths: 10, 20 and 
30 mg equivalent to methylphenidate HCl, which will allow daily dosing of up to 60 mg 
(the maximum recommended human dose for METADATE CD®) through 
administration of 1 or 2 tablets.  

The current submission: 
Clinical studies have been submitted to demonstrate bioequivalence to the RLD 
METADATE CD® at 20, 30, 40 and 60 mg.  

For nonclinical studies to support the current application, the Sponsor is relying on the 
Agency’s previous findings of safety (and efficacy) for METADATE CD®.  
Additionally, the Sponsor has submitted a focused literature search summary from April 
2001 through July 23, 2014 on the topics related to ADHD such as: abuse, clinical 
pharmacokinetics in special population, and drug-drug interactions.  The reported articles 
related to abuse potential were not from animal studies but rather from clinical data.   

Summary: Our previous findings of safety (and efficacy) for METADATE CD® are 
considered adequate to support the clinical doses of methylphenidate in COTEMPLA 
XR®, the product currently under review.

No impurities, degradants, or novel excipients in COTEMPLA  XR® that would require 
additional toxicological characterization have been identified at this time.  

Conclusion:  There are no Pharmacology/Toxicology issues that would prevent the 
approval of this NDA.  

Signatures: 

Shiny V. Mathew, Ph.D., Pharmacologist {see appended electronic signature page}
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Linda H. Fossom, Ph.D., Supervisory Pharmacologist {see appended electronic signature 
page}

Reference ID: 3829545



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

SHINY V MATHEW
10/06/2015

LINDA H FOSSOM
10/06/2015

Reference ID: 3829545



PHARMACOLOGY/TOXICOLOGY FILING CHECKLIST FOR 
NDA/BLA or Supplement

File name: 5_Pharmacology_Toxicology Filing Checklist for NDA_BLA or Supplement 
010908

NDA/BLA Number: 205489 Applicant: Neos Therapeutics Stamp Date: January 9, 
2015

Drug Name: COTEMPLA XR-ODT, 
Methylphenidate Extended Release 
orally disintegrating tablets (XR-ODT)

NDA/BLA Type: 505(b)(2)

On initial overview of the NDA/BLA application for filing:

Content Parameter Yes No Comment
1 Is the pharmacology/toxicology section 

organized in accord with current regulations 
and guidelines for format and content in a 
manner to allow substantive review to 
begin?  

X

This NDA is being submitted as a 505(b)(2) 
application.  The Sponsor is relying on 
Agency’s previous findings of safety and 
efficacy for the RLD Metadate® CD, an 
extended release capsule formulation of
methylphenidate hydrochloride from UCB, 
Inc. (NDA 21-259). Both the RLD and the 
formulation for this NDA are for oral 
administration; therefore, no pivotal 
nonclinical studies have been conducted in 
support of the submission.

2 Is the pharmacology/toxicology section 
indexed and paginated in a manner allowing 
substantive review to begin? 

X

3 Is the pharmacology/toxicology section 
legible so that substantive review can 
begin? 

X

4 Are all required (*) and requested IND 
studies (in accord with 505 b1 and b2 
including referenced literature) completed 
and submitted (carcinogenicity, 
mutagenicity, teratogenicity, effects on 
fertility, juvenile studies, acute and repeat 
dose adult animal studies, animal ADME 
studies, safety pharmacology, etc)?

X

No non-clinical studies were required or 
requested under the IND.

5 If the formulation to be marketed is 
different from the formulation used in the 
toxicology studies, have studies by the 
appropriate route been conducted with 
appropriate formulations? (For other than 
the oral route, some studies may be by 
routes different from the clinical route 
intentionally and by desire of the FDA).

N/A

6 Does the route of administration used in the 
animal studies appear to be the same as the 
intended human exposure route?  If not, has 
the applicant submitted a rationale to justify 
the alternative route?

N/A
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Content Parameter Yes No Comment
7 Has the applicant submitted a statement(s) 

that all of the pivotal pharm/tox studies 
have been performed in accordance with the 
GLP regulations (21 CFR 58) or an 
explanation for any significant deviations?

N/A

8 Has the applicant submitted all special
studies/data requested by the Division 
during pre-submission discussions?

N/A

9 Are the proposed labeling sections relative 
to pharmacology/toxicology appropriate 
(including human dose multiples expressed 
in either mg/m2 or comparative 
serum/plasma levels) and in accordance 
with 201.57?

X

This 505(b)(2) application will be relying 
on content from RLD (Metadate®, UCB, 
Inc. ) for the current labeling text.

10 Have any impurity – etc. issues been 
addressed?   (New toxicity studies may not 
be needed.)

X

There are no currently known issues 
regarding new excipients, impurities and/or 
degradants present that may need to be 
qualified.  No filing issues have been 
identified by the Chemistry reviewer.

11 Has the applicant addressed any abuse 
potential issues in the submission?

N/A

12 If this NDA/BLA is to support a Rx to OTC 
switch, have all relevant studies been 
submitted?

N/A

IS THE PHARMACOLOGY/TOXICOLOGY SECTION OF THE APPLICATION 
FILEABLE? ___yes___

If the NDA/BLA is not fileable from the pharmacology/toxicology 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.

None at this time
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Shiny Mathew, Ph.D. {see appended electronic signature page}

Reviewing Pharmacologist Date

Linda Fossom, Ph.D. {see appended electronic signature page}

Team Leader/Supervisor Date
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