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BIOPHARMACEUTICS 

 
Application No: NDA 215401; 505(b)(2) 
Drug Product Name/Strengths: XelstrymTM (Dextroamphetamine) Transdermal System; 4.5 mg/9 
hours, 9.0 mg/9 hours, 13.5 mg/9 hours and 18.0 mg/9 hours 
Route of Administration: Transdermal 
Indication: Treatment of Attention Deficit Hyperactivity Disorder (ADHD) in patients 6 years and 
older 
Applicant Name: Noven Pharmaceuticals, Inc. 
Date of Submission: 02/22/2022 (Original) 
 
Primary Reviewer: Kaushalkumar Dave, Ph.D. 
Secondary Reviewer: Tapash Ghosh, PhD 
 
REVIEW SUMMARY 
 
Submission: The Applicant submitted this NDA for XelstrymTM (Dextroamphetamine) Transdermal 
System (TDS); 4.5 mg, 9.0 mg, 13.5 mg, 18.0 mg/unit, under the 505(b)(2) pathway with its reliance 
on the prior safety and efficacy findings of the Agency for the Listed Drugs (LD) ADDERALL XR 
(approved under NDA 021303) and VYVANSE (approved under NDA 021977). To support the 
505(b)(2) NDA, the Applicant conducted PK bridging studies [relative bioavailability (BA) studies] 
between the proposed TDS and the listed drug product(s), Vyvanse (NDA 021977) and Adderall XR 
(NDA 021303). Under clinical study N25-005, the Applicant studied amphetamine exposure (Cmax 
and AUC) across the range of proposed commercial dosage strengths (5 to 20 mg loaded dose) and 
claimed dose proportionality in exposure across these strengths. A biowaiver request is neither 
submitted nor required in the current submission.  
 
Review Objective: This Biopharmaceutics review is focused on the evaluation of (1) the proposed in 
vitro drug release testing (IVRT) method and acceptance criteria, and (2) formulation bridging. 

 
IVRT Method: The Applicant conducted various studies and provided justifications for selection of 
the suitable IVRT testing conditions. The proposed IVRT method for the proposed drug product is as 
follows: 500 mL (4.5 mg/9 Hrs and 9 mg/9 Hrs) or 900 mL (13.5 mg/9 Hrs and 18 mg/9 Hrs) of 0.05 
M Potassium Phosphate Buffer at 32°C at a pH of 6.8 using USP Apparatus 6 (cylinder) at 50 rpm. 
The provided IVRT data show that the proposed IVRT method is discriminating towards  

 critical manufacturing variables for the proposed 
TDS. Based on the provided information/data and justifications, as well as the demonstrated 
discriminating ability, the proposed IVRT method is deemed acceptable for quality control testing of 
the proposed drug product.  
 
IVRT Acceptance Criteria: Based on the IVRT data for the clinical and registration batches collected 
for all strengths at the time of batch release and the additional IVRT data collected at the current (24 
months) stability testing time-point, the FDA recommended same IVRT acceptance criteria for the all 
strengths of the proposed drug product. 
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The provided solubility data indicate that dextroamphetamine is highly soluble across the pH range of 
1.2-6.8. 
 
IVRT METHOD DEVELOPMENT  
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Discriminating ability of the IVRT method 
 
The discriminating ability of the proposed IVRT method was evaluated by obtaining drug release 
profiles of samples intentionally manufactured with meaningful variations for the most critical 
manufacturing variable. For d-Amphetamine Transdermal system (d-ATS),  is the 
manufacturing variable that is critical to the quality of the product and was varied. Pilot scale lots of d-
Amphetamine transdermal systems were produced  Sample 
description is detailed in table 6.  
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Table 2: Registration Lots of the proposed drug product 
Drug Product Strength 

(mg/9 Hrs) 
Registration Lot Number 

 
4.5 

86997 
87222 
87224 

9 87225 
13.5 87221 

 
18 

86998 
87220 
87226 

 
Table 3. Drug release data (Mean and RSD) for the registration lots of the proposed drug product 

Time (Minutes) 
Batch 86997 

(4.5 mg/9 Hrs) 
Batch 87222 

(4.5 mg/9 Hrs) 
Batch 87224 

(4.5 mg/9 Hrs) 
Batch 87225 
(9 mg/9 Hrs) 

Batch 87221 
(13.5 mg/9 Hrs) 

Batch 86998 
(18 mg/9 Hrs) 

Batch 87220 
(18 mg/9 Hrs) 

Batch 87226 
(18 mg/9 Hrs) 

0 Mean RSD Mean RSD Mean RSD Mean RSD Mean RSD Mean RSD Mean RSD Mean RSD 
5 12.8 3.4 14.1 2.0 14.8 6.3 14.4 3.4 13.4 3.7 13.3 3.3 14.7 3.2 14.6 4.4 
10 19.7 3.2 22.0 1.9 22.6 4.9 22.3 2.7 20.8 4.5 20.5 3.7 22.8 3.0 22.5 2.9 

15 (0.25 Hrs*) 
% 24.7 2.5 27.5 1.8 28.3 4.4 28.2 2.0 25.9 5.3 25.9 4.0 28.8 2.5 28.2 2.8 

30 35.5 2.2 39.3 1.2 40.5 4.1 40.3 1.8 37.7 4.1 37.3 3.2 41.3 2.6 40.7 3.2 
45 43.3 1.7 47.7 1.6 48.8 3.9 48.9 2.1 45.9 3.6 45.4 2.6 49.7 2.6 49.4 2.9 

60 (1 Hrs*) 
% 49.4 1.5 54.3 1.3 55.5 3.2 55.7 1.5 52.3 3.6 52.0 2.5 56.7 2.3 56.3 3.2 

120 64.3 1.2 69.8 1.1 70.7 2.3 72.3 1.3 68.2 2.1 67.9 1.9 72.6 1.8 73.0 3.3 
180 72.3 1.0 77.7 1.4 78.3 1.4 80.5 1.3 76.2 1.6 75.9 1.9 80.1 1.6 81.6 3.2 
240 76.9 1.0 81.8 1.2 82.6 1.2 85.2 1.2 80.7 1.2 80.5 1.7 84.3 1.7 86.2 3.3 
300 79.3 0.9 84.3 1.1 85.0 1.0 88.1 1.2 83.5 0.9 83.1 1.9 87.0 1.5 89.1 3.6 

360 (6 Hrs*) 
NLT % 81.1 0.9 85.8 1.3 86.8 1.1 90.2 1.1 85.2 0.8 84.8 1.8 88.0 1.5 89.9 0.7 

*Time-point for QC Acceptance Criteria 
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