
CENTER FOR DRUG EVALUATION AND 
RESEARCH 

 
 

APPLICATION NUMBER: 
 

205489Orig1s000 
 

 
SUMMARY REVIEW 

 
 

 
  







 3 

restlessness, labile affect, agitation, irritability, dizziness, vertigo, tremor, blurred 
vision,increased blood pressure, tachycardia, palpitations, hyperhidrosis, and pyrexia. The 
Applicant has developed a new orally disintegrating tablet (ODT) formulation of MPH, 
intended to provide an in vivo extended release profile through the use of both an immediate 
release and an extended release/delayed release form of MPH . MPH is a Schedule II 
controlled substance and the Applicant is requesting the same classification. 
 
Under IND 109,108, Neos Therapeutics had a pre-IND meeting with the Division on 
September 20, 2010 to discuss this program and they suggested an efficacy study. A pre-NDA 
meet was held on January 31, 2013. On May 21, 2013, the Division met with the sponsor  and 
provided feedback on the Phase 3 efficacy study protocol: a proposed laboratory classroom 
study and a pharmacokinetic study. On January 10, 2014, information and advice was 
provided for a proposed initial Pediatric Study Plan (iPSP). On January 9, 2015, the original 
505(b)(2) application for MPH Extended Release Orally Disintegrating Tablets (XR-ODT) for 
ADHD using Metadate CD as the RLD was submitted. 
On December 17, 2015, a Type A meeting between DPP and Neos Therapeutics was held in 
which their proposed single, three-arm bioavailability, bioequivalence study of the to-be-
marketed formulation of Cotempla XR-ODT (Lot 2E116E) was discussed. 
 
The relevant and brief findings of the clinical development program1 of MPH XR-ODT 
follows (See Table 1):  

• A relative bioavailability (NT0102.1001) study: the MPH XR ODT formulation had a 
similar release profile to Metadate CD. There were 57 treatment-emergent adverse 
events (TEAEs) reported by 20 subjects, without any discontinuations or serious 
adverse events. 

• Study for food-effect (NT0102.1002): presence of food did not significantly alter MPH 
exposure following the administration of MPH XR-ODT (equivalent to 60 mg MPH 
HCl). There were no serious adverse events among 34 TEAEs reported by 14 subjects.  

• Pediatric and adolescent pharmacokinetic trials (NT0102.1003): the geometric means 
for total methylphenidate (d + l) and the respective 95% confidence intervals about 
means were within the target range of 60% to 140% for each age group. There were no 
serious adverse events among 68.8% of subjects who experienced 34 TEAEs.  

• A single Phase 3 clinical trial was performed (NT0102.1004) during 4 weeks of dose 
optimization, a 1 week dose stabilization period, and a 6 day double-blind parallel 
group phase, culminating in a full-day laboratory classroom setting in children (ages 6-
12 years) using Cotempla XR-ODT, 10 mg, 20 mg, and 30 mg. Statistical significance 
was demonstrated on the primary (SKAMP-Combined score average over the duration 
of the classroom day3) and the key secondary endpoints (first and last points, 
respectively, at which active drug separates from placebo on SKAMP-Combined 
scores). Of the 80.5 % (N=70) subjects experiencing TEAE’s during the dose 
optimization/stabilization phase, 71.3% (N=62) were judged to be drug related, there 
were no SAEs and only 1 TEAE resulted in drug or study discontinuation. The most 
common TEAE’s during the dose optimization/stabilization phase were decreased 
appetite, upper abdominal pain, headache, infections especially upper respiratory 
infections, insomnia, labile affect, irritability, vomiting, skin/subcutaneous, 
constipation, fatigue and tics. The most common TEAEs (i.e., >2% incidence) 
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occurring more frequently in subjects on NT0102 than on placebo during the double-
blind phase were upper respiratory tract infection, second degree burn, wound, 
dizziness, trichotillomania, cough, and epistaxis. 

• A single Phase 1 bridging study (NT0102.1005) demonstrating bioequivalence of the 3 
products-- clinical trial formulation (Lot: 2E116E), the clinical pharmacology 
formulation (Lot: 1E101A) and the commercial, to-be-marketed formulation-- is 
described in this review. See CMC and OCP sections for further details on  issues 
and BA/BE. 

Table 1: Overview of Studies6 

 

3. Product Quality   
In the CRL issued by DPP, the primary quality deficiencies identified were: 1) lack of an 
adequate bridge between the clinical trial formulation (Lot: 2E116E), the clinical 
pharmacology formulation (Lot: 1E101A) and the commercial, to-be-marketed formulation 
preventing use of the efficacy and safety trial (NT0102.1004) findings to inform the safety and 
                                                 
6 Clinical Overview (Sec 2.5), (Methylphenidate Extended Release Orally Disintegrating Tablet), Table 
8: Overview of Studies Included in the Summary of Clinical Safety, pg. 27, December 19, 2016 
Submission 
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to-be-marketed formulation with the clinical trial formulation (Lot: 2E116E) under fasted and 
fed conditions and to assess the food effect on the to-be-marketed formulation. 1 

 
Three PK studies were conducted1:  
1) NT0102.100: relative BA study comparing CP formulation to Metadate CD   
2) NT0102.1003: pediatric PK study  
3) NT0102.100513: relative BA/BE study: which was a single-dose, open-label, randomized, 
three-period, three-treatment crossover study in 48 healthy adult male (20, [41.7 %]) and 
female (28, [58.3 %]) subjects whose ages ranged from 18-69 years, with a mean age of 43 
years.  

• In Treatment A period, subjects  received a single dose of the commercial scale 
formulation of NT0102 60 mg (2 x 30 mg) (formulation 1) under fed conditions  
Treatment A was administered after a 10-hour overnight fast followed by ingestion of  
a standard high-fat, high-calorie breakfast beginning 30 minutes before treatment 
administration. 

• In Treatment B period, subjects  received a single dose of NT0102 60 mg (2 x 30 mg) 
(formulation 1) under fasted conditions.   

• In Treatment C period, subjects  received: a single dose of the clinical trial formulation 
of NT0102 (2 x 30 mg) (formulation 2) under fasted conditions.  

Treatments B and C were administered following a 10-hour overnight fast. There was a 
washout period of at least 7 days between treatments.  

See Dr. Mannheim’s  review for the Schedule of Events 8and below for inclusion/exclusion 
summary.14  
The Applicant concluded8 that the clinical trial formulation of NT0102 Methylphenidate XR-
ODT 60 mg (Treatment C, Formulation 2) was bioequivalent to the Commercial Formulation 
of NT0102 Methylphenidate XR-ODT 60 mg (Treatment B, Formulation 1) under fasted 
conditions, as evidenced by the 90% confidence intervals for Cmax, AUC0-3, AUC3-7, 
AUC7-12, and AUCinf being within the accepted 80% -125% range for establishing 
bioequivalence for d+l-methylphenidate. The rate of absorption of MPH XR-ODT was 
decreased when administered with a high-fat meal, but overall systemic exposure to 
methylphenidate was similar under fasted and fed conditions. No significant safety concerns 
were identified during the study. 
OCP’s 12,15 major conclusions, which are listed below, lead them to recommend an approval 
action: 
                                                 
13 Title: A Single-Dose, Three-Period, Three-Treatment, Three-Way Crossover Bioavailability Study of a 
Commercial Scale Formulation of NT0102 Methylphenidate Extended-Release Orally Disintegrating Tablets (XR-
ODT) 60 mg (2 x 30 mg) under Fed and Fasted Conditions and a Clinical Trial Formulation of 
NT0102Methylphenidate XR ODT 60 mg (2 x 30 mg) under Fasted Conditions 
14 Study subjects were healthy male or females (postmenopausal or on acceptable birth control), 18 years of age 
or older, without a history of a clinically significant medical problem, were willing to remain in the study unit for 
the duration of the study, and who were not allowed to take any medications or dietary supplements during the 
study. 
 
15 OCP review Background 

Table 1:  Formulations used in the development program 
Submission  Study Formulation used Lot # 
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Original Relative BA Clinical pharmacology formulation vs 

Metadate CD 
1E101A 

Food effect Clinical pharmacology formulation 1E101A 
Pediatric PK Clinical pharmacology formulation 1E101A 
Clinical efficacy Clinical trial formulation 2E116E3 

2nd round Relative BA/BE;  
food effect 

Clinical trial formulation vs 
commercial scale formulation 

2E116E3 vs 
6P081E 

There are compositional differences in the aforementioned formulations, and the major difference resides in 
the release control components, as shown in Table 2 below. The commercial scale formulation will have about 

% (w/w)  extended release and % (w/w) delayed release  than the clinical trial formulation 
used in the pivotal efficacy trial. In addition, there is about % change on the release controlling  
between the clinical pharmacology formulation and the clinical trial formulation.  
 

Table 2: Composition Difference in the release control components of the MPH XR-ODT 
formulations 

 Function Clinical trial 
formulatio
n 

Clinical 
pharmacology 
formulation 

Commercial 
scale 
formulation 

Extended 
Release/ 
Delayed 
Release 
(ER/DR) 

Lot# -- 2E116E 1E101A 6P081 

clinical pharmacology 
 
However, it is of note that the release controlling  of the clinical pharmacology formulation is 
bracketed by the clinical trial formulation and commercial scale formulation (Table 2 above).   
To bridge the findings from the LD, Metadate CD, to the commercial scale formulation, and to extend the 
findings from the efficacy and safety trial using the clinical trial formulation to the commercial scale formulation, 
two relative BA/BE studies were conducted to establish the linkage:  

1) Relative BA/BE comparing the clinical pharmacology formulation to the LD, Metadate CD 
Compared to the listed product, Metadate CD, the mean Cmax of total MPH following MPH XR-ODT (clinical 
pharmacology formulation, lot 1E101A) in healthy adults, was approximately 25% higher with the 90% CI out of 
the 80-125% BE limits, while mean AUCinf was similar with the 90% CI within 80-125% range (Table 3). 
Additionally, the reportedpartial AUC analysis didn’t meet the Guidance recommendation. The clinical 
pharmacology formulation of MPH XR-ODT is not BE to the listed product Metadate CD. 
 

Table 3: PK Parameters (Mean ±SD) of (d+l)-MPH Following Administration of 51.8 mg MPH XR-ODT 
(Clinical pharmacology Formulation) or Metadate CD under Fasting Conditions 
Parameters Test 

(T, n=38) 
Reference 
(R, n=38) 

Geomean Ratio            (T/R, 90% 
CI) 

Cmax (ng/mL) 21.2±5.5 17.4 ±5.8 126.0 (119.4, 133.0) 
Tmax (hr) 5.0±1.0 5.0±1.1 -- 
AUC0-3 (hr*ng/mL) 22.7±8.1 25.7±9.2 93.5 (85.7, 102.1) 
AUC0-tmax(hr*ng/mL) 54.0±17.1 53.1±17.1 104.8 (97.9, 112.2) 
AUCtmax-24(hr*ng/mL) 112.5±44.4 104.3±44.7 111.7 (106.7, 116.9) 
AUCtmax-last(hr*ng/mL) 114±48.3 111.4±49.9 105.9 (100.7, 111.4) 
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1. An adequate linkage has been established among the developed formulations (clinical 
trial formulation, clinical pharmacology formulation, and commercial scale [to-be-
marketed] formulation), and to Metadate CD, through two relative bioavailability 
studies.  

2. MPH XR-ODT is efficacious in the treatment of ADHD in children aged 6-12 years 
old. 

3. Similar PK properties are demonstrated for children and adolescents with ADHD, and 
healthy adults.   

4. MPH XR-ODT is not bioequivalent to Metadate CD, the Listed Drug.  However, the 
approval decision will be based on the results of the efficacy and safety trial.  

5. High fat meal decreased Cmax and increased AUC of MPH following MPH XR-ODT 
administration. Patients should take MPH XR-ODT either with food or with an empty 
stomach consistently. 

 
CDTL Comment: In summary,in accordance with the Guidance for Industry: Applications 
Covered by Section 505(b)2 October 1999 p. 5 states, “Applications for proposed drug 
products where the rate and/or extent of absorption exceed, or are otherwise different from the 
505(j) standards for bioequivalence compared to the listed drug may be submitted pursuant to 
section 505(b)2 of the Act. Such a proposed product may require additional clinical studies to 
document safety and efficacy at the different rate and extent of delivery.” The approval of 
MPH XR-ODT in this 505(b)2 application is not relying on bioequivalence of the clinical 
pharmacology formulation to Metadate CD, RLD (See OCP review in, Footnote 15, especially 
#1) nor based on other MPH16. Rather, one of the components of the approval of MPH XR-
ODT in this 505(b)2 application is relying on Study 1005 clincial efficacy and safety findings 
and the bracketed BE based on total MPH of the clinical pharmacology formulation between 
the range of the clinical trial formulation and the commercial formulation, where we indirectly 
conclude that Study 1005  demonstrates in a single adequate and well controlled study the 
safety and efficacy findings using the clinical trial formulation. 

                                                                                                                                                          
AUClast (hr*ng/mL) 168±57.4 164.5±65.1 106.8 (103.2, 110.6) 
AUCinf (hr*ng/mL) 171.8±58.0 170±66.2  105.5 (102.2, 109.0) 
T1/2 (hr) 4.0±0.7 6.0±1.6 -- 
Test: clinical pharmacology formulation , 51.8 mg; Reference: listed product-Metadate CD, 51.8 mg      
-Source: Table 11.4.3.6 of CSR 

2) Both conventional BE metrics (i.e., Cmax and AUCinf) and partial AUCs (i.e., AUC0-3, AUC3-7, AUC7-12) 
passed the BE criteria. The clinical trial formulation and the proposed commercial scale formulation of 
MPH XR-ODT are considered BE based on total MPH.  

To summarize, because the commercial scale formulation is found BE to the clinical trial formulation, the 
efficacy and safety findings based on the clinical trial formulation can be extended to the commercial scale 
formulation.  
Though a relative BA/BE study was not conducted directly comparing the commercial scale formulation to the 
LD Metadate CD, a linkage between the two is established indirectly through the two relative BA studies 
described above. The linkage is also established based on the finding that the release controlling  of the 
clinical pharmacology formulation is bracketed by the clinical trial formulation and the commercial scale 
formulation. 
16 Clarification of benefit-risk comment in medical review (May 2017): approval is not based on any other 
approved methylphenidate products. 
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6.  Clinical Microbiology  
No new clinical microbiology information was submitted with this supplement. 

7.  Clinical/Statistical- Efficacy 
Dr. Birkner’s statistical memo3 states that the formulation and CMC solutions were found to 
be adequate by CMC and OCP in the resubmission. Therefore, the original statistical review 
concluded that the results of the clinical study (NT0102.1004) provide adequate statistical 
evidence that Methylphenidate XR-ODT is superior to placebo in the treatment of ADHD in 
the pediatric population (6-12 years) on the endpoints studied: “Patients randomized to MPH 
XT-ODT in the laboratory classroom study,  achieved on average better results on the SKAMP 
compared to the placebo patients. The primary analysis estimates a difference of -11 points 
(95% CI: -13.9, -8.2) when averaging the results over the 13 hour classroom session (primary 
endpoint). This difference is highly statistically significant.” The primary endpoint results for 
study 1004 are in Table 21: 

 
 

Because labeling was not negotiated with the Applicant during the original submission, upon 
resubmission, they submitted an updated version of the label. The statisticians reviewed 
Section 14 of the proposed label and added an efficacy table describing the results for the 
primary efficacy endpoint. 

8.  Safety 
Based on the medical reviewer’s integrated review of the safety evaluation (3 Phase 1, 1 Phase 
3 and 1 Phase 1 bridging study), the safety profile showed that NT0102 is reasonably well 
tolerated with similar AEs as those of other extended release methylphenidates.  
 

Reference ID: 4112464



 10 

No new safety data for the Phase 3 study were submitted. The review of the safety profile of 
the Clinical Pharmacology study NT0102.1005 demonstrated that 2 subjects (4.2 %) out of 48 
total were discontinued (for positive urine drug screen) prior to entering Period 3 dosing.  
Thirteen adverse events, all mild except for one moderate, were reported in 9 subjects (See 
Table 3 of Adverse Events-NT0102.1005). The most commonly reported AEs were palpitations 
(n=2 , Treatment A), decreased appetite (n=2, Treatment A), and hypervigilance (n=2; 1 
Treatment B and 1 in Treatment C). All were related to study treatment. Key safety results 
showed no deaths, serious adverse events (SAEs), discontinuations due to AEs, nor were there 
clinically significant findings in the physical exams, clinical laboratory, and ECGs and none of 
the TEAEs occurred as a result of the laboratory or physical exams.  
 
Comment: Limitations in safety database exposure include a short one week double blind 
randomization phase; and during the optimization phase, a variable dosing regimen and less 
than optimal non-classroom assessments. 
The medical reviewer and this CDTL did not identify any new significant safety signals or 
concerns and the TEAEs are consistent with other methylphenidate drugs. But, it is notable 
that subjects treated with  commercial scale formulation (2 x 30 mg, formulation 1) under fed 
conditions  had palpitations and hypervigilance more frequently possibly as a result of a 
diminished Cmax. This result is not sufficiently interpretable due to a small sample size. 
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Table 3: Treatment Emergent Adverse Events by MedDRA terms for Study 1005 
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 From Applicant’s submission 

9.  Advisory Committee Meeting  
No AC meeting was deemed necessary.  

10. Pediatrics 
The Applicant has an agreed upon iPSP a deferred pediatric study for ages 4 to less than 6-year 
olds with ADHD:  
PMR#1:   An open-label, randomized, -dose level, safety, tolerability, and 
pharmacokinetic study of Cotempla XR-ODT  in male and female children.  
PMR#2:   A randomized, double-blind, placebo-controlled,  study of 
Cotempla XR-ODT in children.  
PMR#3:   A , Open-Label extension study to obtain additional information on safety 
and tolerability of Cotempla XR-ODT in children. 

11. Other Relevant Regulatory Issues  
The study was conducted in accordance with Good Clinical Practice standards and the 
financial disclosure information was acceptable. There were no new inspections sites. There 
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are no other relevant regulatory issues. Verification of patent certification for this resubmission 
was obtained and cleared by the 505(b)2 Committee and its consultants. 

12. Labeling  
The proprietary name was unchanged after review and the patient labeling review performed 
by Division of Medical Policy Programs and Office of Prescriptions Drug Promotion 
recommended the following changes: 

• To help minimize confusion and for improved readability, place the numerical strength 
and “mg” unit on the same line (e.g., 17.3 mg). 
The lot number is required on the immediate container label per 21 CFR 201.10 (i)(1). 
Include an expiration date using the MMMYYYY format as a placeholder.  

• In the Instructions for Use the word  may be promotional in tone and, 
therefore, it should be deleted. 

Other Labeling  
• Update the current label into the Pregnancy Lactation Labeling Rule (PLLR) format. 

Specifically, the  pharmacologist-toxicologist 6 requested information pertaining to the 
effect on peri- and postnatal development in rats exposed to MPH in utero and through 
lactation and information on the genotoxic potential of MPH from in vivo studies. The 
Division of Pediatric and Maternal Health17 revised sections 8.1, 8.2 and 17. 

• For section 8.1, safety margin calculations for labeling based on surface area 
calculation (mg/m2) were performed for adolescents to the MRHD of 51.8 mg (as 
base). 

• For Section 13.1, safety margin calculations for carcinogenesis were based on an 
average of safety margins for both adolescents and children. 

• Add to Dependence section 9.3: 
‘Withdrawal symptoms after abrupt cessation following prolonged high-dosage 
administration of CNS stimulants include dysphoric mood; depression; fatigue; vivid, 
unpleasant dreams; insomnia or hypersomnia; increased appetite; and psychomotor 
retardation or agitation.’ 

• Indicate that the tablet should be administered immediately after removal from the 
package.  

• Section 7 was updated for clinically important drug interactions  
• Update for postmarketing experience with rhabdomyolysis and serotonin syndrome  
• Add to Section 12, the Table 3: Clinical Trials Efficacy. 
• Without a study of MPH XR-ODT for pH-dependent solubility, coadministration with 

PPIs could affect the PK profile, hence its efficacy and safety profiles. OCP 
recommends avoiding using this class of medications as a concomitant drug. 

                                                 
17 Dinatale M, Yao L. Division of Pediatric and Maternal Health (DPMH). Pregnancy and Lactation 
Labeling Review. February 06, 2017. 
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13. Postmarketing Recommendation 
Applicant has an agreed upon iPSP waiver for deferred pediatric studies for ages 4 to less than 
6-year olds. Otherwise, no other Risk Evaluation and Management strategies nor 
Postmarketing Requirements and Commitments are required. 

14. Recommended Comments to the Applicant 
No further comments. This resubmission adequately demonstrates statistically significant 
improvement of ADHD in pediatrics  using the SKAMP data as the endpoint without any new 
MPH safety issues. 
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