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6. MPH ERCT may be given with or without food.   
7. Patients should avoid alcohol while taking MPH ERCT. 

1.1 Recommendation 
The Office of Clinical Pharmacology has determined that there is sufficient clinical 
pharmacology and biopharmaceutics information provided in the NDA to support a 
recommendation of approval of MPH ERCT. The acceptability of specific drug information is 
provided below.  
Decision Acceptable to OCP? Comment 
Overall  Yes  No  NA Pending labeling agreements with the 

sponsor  
Evidence of 
effectiveness 

 Yes  No  NA One positive registration trial in 6-12 
years; efficacy bridged from all 
available information for >13 years.  

Proposed dose for 
general patients 

 Yes  No  NA Sponsor proposed a starting dose of 20 
mg; maximum dose of 60mg/day.  

Labeling  Yes  No  NA Pending satisfactory agreement with 
sponsor 

1.2 Phase IV Commitments 
Office of Clinical Pharmacology proposes the following post-marketing study. 
PMC or 
PMR 

Key Drug 
Development 
Question 

Rationale Design Summary (TBD) 

 
 PMC 
 PMR 

What are the PK 
properties of 
Quillichew ER in 
male or female 
children (4 to less 
than 6 years of age) 
with ADHD? 

Concentration time 
profile of 
methylphenidate 
determines the onset 
and duration of the 
clinical response. It is 
valuable to assess the 
PK profile in ADHD 
patients 4-5 years old 
and ensure it is similar 
to that in older patients. 
This information can be 
used to support the 
clinical efficacy and 
safety trial design. 
  

Study population: ADHD 
patients 4-5 years old 
Study design: single 
dose/multiple dose, open label 
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2. QUESTION BASED REVIEW 

2.1 Specific Questions 

2.1.1 Are there evidence of effectiveness for Quillichew in pediatric patients aged 6-12 
years? 
Yes.  The efficacy of Quillichew in pediatric patients with ADHD (6 to 12 years of age) was 
demonstrated in study B7491005.   
 
Study B7491005 was a randomized, double-blind, placebo-controlled, cross-over, multicenter, 
laboratory classroom study. In the open-label dose optimization phase (6 weeks), the initial 
methylphenidate dose for all subjects was 20 mg once daily in the morning. The dose was 
titrated weekly in increments of 10 or 20 mg until an optimal dose or the maximum dose (60 
mg/day) was reached. After 6 weeks of dose-optimization, subjects were randomized to receive 
either methylphenidate (with the optimal dose that was established in the open-label, 
optimization phase) or placebo for one week.  Subjects were evaluated for ADHD symptoms 
and signs using the Swanson, Kotkin, Agler, M-Flynn, and Pelham (SKAMP) rating scale in a 
laboratory classroom setting at multiple time points during an abbreviated laboratory classroom 
day.   
 
The primary efficacy endpoint was the average of all post-dose SKAMP-Combined scores 
measured on the full laboratory classroom day, and this endpoint was met. The onset of 
efficacy was determined to be 2 hours post-dose, and efficacy was maintained through 8-hour 
time point. 
 
Figure 1: SKAMP-combined scores over time (LS mean±SE) by treatment group 

                           
                                -source: B7491005 CSR Figure 14.2.1 

2.1.2 Can Quillichew be approved without designated efficacy study in adolescents and 
adults? 
Yes, Quillichew can be approved for adolescents and adults in the treatment of ADHD. 
 
MPH has been shown to be safe and efficacious in children (6-12 years), adolescents (13-17 
years), and adults in the concentration range that Quillichew targets. It is generally believed 
that a strong PK-effectiveness relationship exists for MPH. Thus, multiple MPH ER products 
are developed to generate specific time courses of pharmacodynamic effects through their 
unique shapes of pharmacokinetic profiles. For a specific product, it is essential to demonstrate 
that the unique shape of pharmacokinetic profile in patients across different age groups 
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In addition, the grinding force on drug release was further assessed through an in vitro 
dissolution study. The dissolution profiles are found to be similar independent of the grinding 
force (please refer to ONDP review), which further supports that chewing will unlikely change 
the PK profile in a meaningful way as compared to swallowing for the TBM formulation.   
 
Table 2: Formulation comparison between Prototype 1 and TBM formulation of Quillichew  
       

Composition Prototype 1 TBM Formulation 

2.1.6 Can MPH ERCT be given with alcohol?  
No.  Based on in vitro studies, about 90% of the drug was released at 30 min time point in 40% 
alcohol (Figure 4) (For detailed review of the in vitro assays, please refer to ONDP review). 
Also, alcohol is known to impair CNS function, which might lead to pharmacodynamic 
interaction with MPH.  Therefore, patients should be advised to avoid alcohol. 

Figure 4: Dissolution profiles of 40 mg MPH ERCT in 0.1N HCl with different percentage of 
alcohol 

                                            

-Source: \\CDSESUB1\EVSPROD\MF025909 Module 3.2.P.2 Pharmaceutical Development/Dissolution 
Method Development Report 

 
2.2 Standard Questions 
2.2.1 What’s the relative bioavailability of MPH ERCT? 
Pharmacokinetic parameters and profiles  of MPH after administration of 40 mg  MPH ERCT 
or  Methylin IRCT (2x20mg, 6hr apart)  are compared in Table 3 and Figure 2, respectively.  
Overall, MPH ERCT had about 11% lower AUCinf of MPH compared to administration of 
equivalent dose of MPH IRCT. Comparison of partial AUCs indicated that at the earlier (0-3 
hr) and late phases (7-12 hr) of the curves, MPH ERCT had 25-46% lower exposure compared 
to Methylin IRCT (Table 3). 

Reference ID: 3838827

(b) (4)



                                                                                                                          NDA207, 960 
Methylphenidate ER Chewable Tablet 

 8 

Table 3: Comparison of Partial AUCs (mean±sd) of MPH after administration of 40 mg MPH 
ERCT or Methylin IR chewable tablet (20mg*2, 6hr apart) 

Parameters Treatment A 
(n=31) 

Treatment C 
(n=29) 

Geomean ratio 
(trtA/trtC, 90% CI)  

Tmax (hr)* 5 (2.5, 6.5) 7.5(0.75, 8.75) - 
AUC0-3 (hr*ng/mL) 19.7±8.5 25.7±8.1 0.75 (0.70, 0.80) 
AUC3-7 (hr*ng/mL) 41.6±11.0 27.5±8.3 1.52 (1.46, 1.58) 
AUC7-12 (hr*ng/mL) 28.5±9.2 51.7±13.7 0.54 (0.51, 0.57) 
AUCinf (hr*ng/mL) 118.1±36.1 132.3±39.8 0.89 (0.87, 0.91) 
T1/2(hr) 5.1 ± 0.8 3.3 ±0.7 - 

               Treatment A: Methylphenidate ERCT - Fasting 
               Treatment C: Methylin IRCT – Fasting 

*Median (range) 
 
The link between MPH ERCT and Methylin IRCT, the reference listed product, has been 
adequately established through a relative bioavailability study under fasted conditions. As 
shown in Figure 2, the mean pharmacokinetic profile of MPH ERCT is consistent with the 
expectations for an extended release formulation and is sufficient to support a once daily 
dosing. 
 
Because of its half-life (~5 hr) and once daily dosing regimen, the first dose is almost 
completely eliminated from the body by the end of 24-hr period, and no significant 
accumulation of methylphenidate is expected.   

2.2.2 Does food affect the bioavailability of MPH ERCT? 
High-fat meal increased systemic exposure (AUCinf) of MPH ERCT by ~ 20%, and Cmax by ~ 
4%.  The magnitude of increase in exposure is not expected to have a large effect on the 
efficacy or safety of the product.  
 
Table 4: Pharmacokinetic parameters (mean±sd) of MPH after oral administration of 40 mg 
MPH ERCT under fed or fasting conditions 

Parameters Treatment B 
(n=31) 

Treatment A 
(n=31) 

Geomean ratio 
(90% CI)  

Cmax (ng/mL) 13.0±3.7 12.5 ±3.7 1.04 (0.99, 1.09) 
Tmax (hr)* 5 (2.5, 6.5) 5 (2, 5.92) - 
AUC0-4 (hr*ng/mL) 30.5±11.6 30.3±11.6 1.01 (0.90, 1.11) 
AUC4-8 (hr*ng/mL) 42.7±10.2 38.8±10.4 1.11 (1.06, 1.15) 
AUC8-12 (hr*ng/mL) 27.3±7.4 20.8±6.9 1.34 (1.25, 1.42) 
AUCinf (hr*ng/mL) 143.9±41.2 118.1±36.1 1.21 (1.17, 1.26) 
T1/2 (hr) 5.2 ± 0.8 5.1 ± 0.8 - 

               Treatment A: 40 mg MPH ERCT- Fasting 
               Treatment B: 40 mg MPH ERCT – Fed 

*Median (range) 
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Pharmacokinetics 
Table 1: Mean (SD) Methylphenidate Pharmacokinetic Parameters        

           
Treatment A: Methylphenidate HCl Extended Release 40 mg chewable tablets - Fasting 
Treatment B: Methylphenidate HCl Extended Release 40 mg chewable tablets - Fed 
Treatment C: Methylin™ 10 mg chewable tablets (immediate release)- Fasting 

-Source: -Table 11.4.7-1 of CSR 
 
Table 2: Methylphenidate Partial AUC Analysis     

 

 All subjects 
Treated/Completed/Withdrawn Due To AE/Other Reasons 33/31/1/1 
Age (mean±SD) 32±10 
Male/Female 15/16 
BMI (mean±SD) 25±2.6 
Race (Caucasian/Black/Asian/Hispanic) 9/11/1/10 
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Treatment A: Methylphenidate HCl Extended Release 40 mg chewable tablets - Fasting 
Treatment B: Methylphenidate HCl Extended Release 40 mg chewable tablets - Fed 
Treatment C: Methylin™ 10 mg chewable tablets (immediate release)- Fasting 

-Source: Table 11.4.7-2 of CSR 
 

Figure 1: Mean Plasma Methylphenidate Concentration vs. Time Profiles: normal 
concentration (left panel); ln(concentration) (right panel) 
 

 
            -Source: Figure 11.4.7-1 and Figure 11.4.7-2 of CSR 

                
 Safety: Was there any death or serious adverse events?  Yes  No  NA 
 Conclusions:   

1) MPH ERCT and Methylin IRCT had different shapes of the concentration-time curves.  
Compared with Methylin IRCT given twice (6hr apart), Cmax of MPH ERCT of 
equivalent dose was 20% lower and did not meet the BE criteria; AUCinf was about 
10% lower, but met the BE criteria.  

2) Food has no clinically meaningful effect on the PK of MPH ERCT. MPH ERCT can be 
administered regardless of food. 

• Reviewer’s Comments:  MPH ERCT and Methylin IRCT had different shapes of the 
concentration-time curves. Owing to the strong relationship of concentration levels and PD 
effect for MPH products, conventional BE metrics are not appropriate to assess the 
bioequivalence between formulations. Partial AUC analysis is needed to detect PK 
difference between formulations and/or treatments. Compared to equivalent dose (i.e., 
40mg) of Methylyin IRCT (20mg given 6hrs apart), MPH AUC0-3, AUC3-7, and AUC7-
12 was 25% lower, 52% higher, and 46% lower, respectively, after MPH ERCT was 
administered (Table 3). MPH concentration-time curves are significantly different between 
the two formulations, and they are not bioequivalent. However, the approval decision will 
be based on the results of the efficacy and safety trial for MPH ERCT. 

 
             Table 3: PK parameters (mean±SD) of MPH after administration of 40 mg MPH     
            ERCT or Methylin IR chewable tablet (20mg*2, 6hr apart) 

Parameters Treatment A 
(n=31) 

Treatment C 
(n=29) 

Geomean ratio 
(trtA/trtC, 90% CI)  

AUC0-3 (hr*ng/mL) 19.7±8.5 25.7±8.1 0.75 (0.70, 0.80) 
AUC3-7 (hr*ng/mL) 41.6±11.0 27.5±8.3 1.52 (1.46, 1.58) 
AUC7-12 (hr*ng/mL) 28.5±9.2 51.7±13.7 0.54 (0.51, 0.57) 
AUCinf (hr*ng/mL) 118.1±36.1 132.3±39.8 0.89 (0.87, 0.91) 
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Pharmacokinetics 
Table 1: Mean (SD) Methylphenidate Pharmacokinetic Parameters: Treatment A (Tablet 
Chewed) vs Treatment B (Tablet Swallowed Whole), Untransformed Data       
   

             
 
Figure 1: Mean methylphenidate plasma concentrations for Treatment A (tablet chewed), 
Treatment B (tablet swallowed whole) and Treatment C (suspension). 

 
 
        -source: Figure 14-1 of Study Report        
• Safety: Was there any death or serious adverse events?  Yes  No  NA 
• Conclusion: There was no significant difference in MPH PK when MPH ERCT was 

chewed or swallowed as a whole.  Methylphenidate ERCT can be taken either way.  
• Reviewers Comments: 

1) There was also a third treatment group (treatment C) in this study, in which 

 All subjects 
Treated/Completed/Withdrawn Due To AE/Other Reasons 12/9/0/3 
Age (mean±SD) 43±11 
Male/Female 5/7 
BMI (mean±SD) 26.4±2.6 
Race (Caucasian/Black/Asian/Hispanic) 11/1/0/0 
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• Analytical Method: 

 
 
 
 
 
 

 
• Results: 
  Products used in Study 

Analyte Racemic/total methylphenidate 
Method LC-MS/MS 
Matrix plasma 
Range (ng/mL) 0.1 to 40.0 
Performance acceptable 

 
 
 
 
 
 
 
 

Study Population 
 
 
 
 
 
 
 
Pharmacokinetics 
Table 1: Methylphenidate pharmacokinetic parameters following single oral doses 

 
          Treatment A  Prototype 1  Methylphenidate HCl ERCT (chewed);  
            Treatment B  Prototype 2  Methylphenidate HCl ERCT (chewed);  
            Treatment C  Reference Product  Methylphenidate HCl ER powder for oral suspension 
              Source  CSR s11-0154-abbr-sap 

Tested Product Manufacturer Formulation Lot  # 
Methylphenidate HCl 
40 mg  

Tris Pharma Prototype I 
Extended Release 
chewable tablets 

RD0323-
186 

Methylphenidate HCl 
40 mg  

Tris Pharma Prototype II 
Extended Release 
chewable tablets 

RD0323-
190 

Methylphenidate HCl 
25mg/5mL ER oral 
suspension  

Tris Pharma Extended Release 
oral suspension 

RD0323-
178S 

 All subjects 
Treated/Completed/Withdrawn Due To AE/Other Reasons 15/12/1/2 
Age (mean±SD) 37.5±12.2 
Male/Female 7/8 
BMI (mean±SD) 26.6±3.8 
Race (Caucasian/Black/American Indian or Alaskan Native) 6/8/1 
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Table 2: Statistical Summary of Treatment Comparisons of Treatment A vs Treatment C 
and Treatment B vs Treatment C 
 

                        
                         Treatment A  Prototype 1  Methylphenidate HCl ERCT (chewed);  
                              Treatment B  Prototype 2  Methylphenidate HCl ERCT (chewed);  
                             Treatment C  Reference Product  Methylphenidate HCl ER powder for oral suspension 
                             -    Source  CSR s11-0154-abbr-sap appendix 16.1.9.6.3 
 
Table 3: Statistical Summary of Treatment Comparisons of Treatment A vs Treatment B  

                     
                         Treatment A  Prototype 1  Methylphenidate HCl ERCT (chewed);  
                              Treatment B  Prototype 2  Methylphenidate HCl ERCT (chewed);  
                              -    Source  CSR s11-0154-abbr-sap appendix 16.1.9.6.3 
 
 Figure 1: Mean methylphenidate plasma concentrations for Treatment A (prototype 1 
chewed), Treatment B (prototype 2 chewed) and Treatment C (suspension). 

                                          
                                                 -source  CSR s11-0154 

• Safety: Was there any death or serious adverse events?  Yes  No  NA 
• Conclusions: Both prototype 1 and prototype 2 formulations met the traditional BE 

criteria compared to Quillivant ER suspension for Cmax and AUCinf.  However, partial 
AUC analysis indicated prototype 1 had about 19% lower exposure in the early phase 
(AUC0-4) with 90% CI of 68.7-95.9. For prototype 2, AUC0-4 was about 10% lower 
compared to reference, with 90% CI of 78.5-104.5.   

• Reviewers Comments: 
The formulation used in this study was prototype 2. The difference between prototype and 

Reference ID: 3838827















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

HUIXIA ZHANG
10/27/2015

HAO ZHU
10/27/2015

RAMANA S UPPOOR
10/27/2015

Reference ID: 3838827











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

HUIXIA ZHANG
03/24/2015

HAO ZHU
03/27/2015

Reference ID: 3720697




