
CENTER FOR DRUG EVALUATION AND 
RESEARCH 

 
 

APPLICATION NUMBER: 
 

212304Orig1s000 
 

PRODUCT QUALITY REVIEW(S) 
 













NDA 212304 Page 6 3/3/2022 

Drug Product:  Adequate 

Key Issues from First Cycle:  

Delamination 

Furthermore, the applicant has added a test to confirm that the individual segments 
cannot be removed from the overlay.  This test is designed to address the concern 
with the ease of separation .  Release and 
stability data from  batches confirm that  cannot be 
removed .  

Changes During Long-Term Storage 

During the original review, there was an overarching concern that the drug product 
on release was not equivalent to the drug product after long-term storage.  Multiple 
changes were observed during long-term stability studies: 
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Crystal Inspection 

The applicant provided the requested details regarding the crystal inspection.  This 
included the method used to  

  

Outstanding Information Requests 

The applicant committed to addressing a number of information requests from the 
las review cycle.  The applicant provided adequate responses for each of the 
information requests (developing a method for separation strength of  

, providing a comparison of donepezil free base and donepezil 
HCl content in the clinical drug product batches, and providing in-use photostability 
results). 

Shelf Life 

Due to the numerous concerns identified during the first cycle, no shelf life could be 
assigned.  In the resubmission, the applicant provided 12 months of long-term data 
(2°C - 8°C) and 6 months of accelerated data (25°C ± 2°C/60% RH ± 5% RH) for 

 batches manufactured by the final commercial process.  Based on 
the data, a 24-month expiration dating period is assigned for the product when 
stored at 2°C - 8°C. 

Labeling:   Adequate 

The proposed labeling is generally adequate; however, concerns regarding the 
identity of the active ingredient and communicating that both donepezil HCl and 
donepezil are present in the finished product, with amounts of both listed in labeling, 
were identified.  The draft prescribing information submitted simply stated in Section 
16 Description that “ ”  
The proposed container labels correctly list the amount of drug delivered (5 mg/day 
or 10 mg/day) as the primary expression of strength.  However, the container labels 
list

 
”  The latter statement is not accurate as: a)  

; and b) donepezil base, not the 
salt, is the form released from the system.  The FD&C Act requires name(s) and 
amount(s) of active ingredient(s).  However, at drug product release, the amounts of 
donepezil HCl and donepezil base present may range between 65% to 85% and 
15% to 35%, respectively.  To ensure that labeling should reflects the design of the 
finished DP in that it contains both base and salt and  
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, it is recommended that labeling state the equivalent total amount of 
donepezil base (active moiety) along with the range of amounts of both donepezil 
HCl and donepezil base, e.g., for carton container:  

 “Each system delivers donepezil 10 mg/day.  Each system contains 176.7 donepezil 
(present as donepezil (15% to 35%) and donepezil HCl (65% to 85%)).” 

 “Each system delivers donepezil 5 mg/day.  Each system contains 88.4 mg 
donepezil (present as donepezil (15% to 35%) and donepezil HCl (65% to 85%)).” 

Similar language will be use in Section 16 of the prescribing information.  The OPQ 
Product Quality Labeling Committee (PQLC) was consulted for labeling statements 
related to the presence of salt and base forms discussed above.  The 
recommendation has been communicated to, and accepted by, the applicant. 

Manufacturing:  Adequate 

Key Issues from First Cycle: 

Delamination: 

Manufacturing Process Changes 

The first cycle review identified multiple process changes that were made between 
the pivotal bioequivalence batch the to-be-marketed products.  However, the 
Biopharmaceutics reviewer determined that the applicant’s in vitro bridging strategy 
was inadequate.  As discussed below under Biopharmaceutics, the applicant has 
conducted a new Phase 1 PK study (Study CL-P-20003) that compared the  

 TBM product to the Listed Drug, Aricept (donepezil HCl) tablets. 

Reference ID: 4946727Reference ID: 4951844
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, the applicant did not propose any controls on base 

content in the laminate.  Further, it was unclear what percent of donepezil was 
present as the base in clinical, registration, and the proposed commercial batches.  
The applicant did commit to developing a test; however, the information could not be 
reviewed during the firsts cycle due to the lateness of the submission.  The test was 
reviewed as part of the resubmission and is deemed adequate.  

Facilities 

The status of a critical DS intermediate site for -supplied DS was Official Action 
Indicated (OAI) as of .  Additionally, a different testing site was submitted 
in an unsolicited amendment on 04/28/2020 and was not reviewed during the first 
cycle. Therefore, a withhold was recommended.   

As  was withdrawn as a DS supplier in the resubmission, the OAI DS 
intermediate site was withdrawn.  All facilities currently proposed for or manufacture 
or testing of Donepezil HCl and Adlarity (donepezil transdermal are adequate.  
Facility status should be verified prior to final action. 

Biopharmaceutics: Adequate  

Key Issues from First Cycle: 

In Vitro Release 

The proposed in vitro drug release testing (IVRT) method and acceptance criteria 
were deemed adequate during the first cycle; however, the applicant was advised 
that this would be reassessed if changes were made to the system or manufacturing 
process.  The IVRT results provided in the resubmission for  drug 
product used in BA/BE studies CL-P-20003 and CL-P-20004 were evaluated to 
verify the applicant’s claim that  is not expected to alter the drug 
release behavior of the proposed drug product.  Similarity factor (f2) analysis 
comparing the clinical and registration batches used in the original submission and 

 batches in the current submission indicates that there is no significant 
difference in the IVRT profiles of these batches. Since the drug product used in the 
original submission and in the current submission are not significantly different, 
except for the , and the IVRT profiles of these products are found to 
be similar, the IVRT method remains adequate. 

Based on the full-profile IVRT data of the clinical and registration batches submitted 
under the current submission, the applicant’s originally proposed IVRT acceptance 
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refrigerated conditions.  The Clinical Pharmacology Reviewer, Dr. Min Li, confirmed 
that Study CL-P-20004 is acceptable from a Clinical Pharmacology perspective. 
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D. List of Deficiencies for Complete Response 

 
Not Applicable. 

 

 

 

Application Technical Lead Name and Date: 

Martha R. Heimann, Ph.D. 
Senior Product Quality Assessor for Neurology Products 
Office of New Drug Products 

3/3/2022 
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TDS (approximately 24 months from date of manufacture), with both sets of patches stored 

under refrigerated conditions. 

3. To establish a bridge between the new,  TDS and the listed drug, the Applicant 

conducted a Phase 1 PK study (Study CL-P-20003) with  TDS manufactured 

using the proposed commercial process.  

 

Note that the Clinical Pharmacology Reviewer, Dr. Min Li, confirmed that Study CL-P-20004 is 

acceptable from a Clinical Pharmacology perspective.  In addition, Dr. Li confirmed that Study CL-P-

20003 establishes bioequivalence between the to-be-marketed  TDS [for both the 5 

mg/day (dose-normalized) and 10 mg/day strengths] and between 10 mg/day oral Aricept® (LD) and 

both the 5 mg/day (dose-normalized) and 10 mg/day strengths of the  TDS. 

 

BIOPHARMACEUTICS REVIEW 

 

IVRT Method 

 

The newly proposed  drug product used in the studies CL-P-20003 and CL-P-20004 is 

similar to the drug product used in the original submission except for the . The  

 is not expected to alter the drug release behavior of the proposed drug product. To verify the 

Applicant’s claim, this Reviewer compared the IVRT profiles (Appendix 1) and performed similarity 

factor (f2) analysis comparing the clinical and registration batches used in the original submission and 

in the current submission. The similarity factor analysis (Appendix 1) indicates that there is no 

significant difference in the IVRT profiles of these batches. Since the drug product used in the original 

submission and in the current submission are not significantly different, except for the  

, and the IVRT profiles of these products are found to be similar, the IVRT method proposed 

by the Applicant (see Conclusion and Recommendation), previously reviewed and deemed adequate 

by this Reviewer2 under the original submission, remains adequate and is  applicable to the newly 

proposed  drug product under the current submission.  

 

IVRT Acceptance Criteria 

 

Based on the full-profile IVRT data of the clinical and registration batches submitted under the current 

submission, the Applicant’s originally proposed IVRT acceptance criteria were found to be permissive. 

The Agency recommended the Applicant to implement the following IVRT acceptance criteria for QC 

testing of the proposed drug product (IR dated 01/19/2022): 

 

1 Hour: %  

8 Hours: % 

24 Hours: % 

48 Hours: %  

168 Hours: NLT % 

In response (dated 01/24/20223), the Applicant accepted the FDA recommendation and revised the 

acceptance criteria accordingly4.  

                                                            
2 https://panorama fda.gov/task/view?ID=5df261040011402fce7ff4b0ef9322bd  
3 \\CDSESUB1\evsprod\nda212304\0033\m1\us\111-information-amendment\ir-response.pdf  
4 \\CDSESUB1\evsprod\nda212304\0034\m3\32-body-data\32p-drug-prod\corplex-donepezil-tds\32p5-contr-drug-

prod\32p51-spec\32p51-specifications.pdf  

Reference ID: 4946727Reference ID: 4951844

(b) (4)

(b) (4)

(b) (4)

(b) (4) (b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) 
(4)

(b) (4)

(b) (4)





4 

  

Appendix 1 
 

Figure 1. Comparative mean IVRT profiles of clinical and registration batches of the original 

submission and the current submission 

 
Table 1. Comparative mean IVRT profiles of clinical and registration batches of the original 

submission and the current submission 

 
Time 

(Hrs) 

10 mg/Day (Bio-

Batch 37277B; 

T=  9 months) - 

Original 

Submission 

10 mg/Day 

(Registration 

Batch 38132B; 

T= 0) - Original 

Submission 

10 mg/Day 

(Registration 

Batch 38442B; 

T= 0) - Original 

Submission 

10 mg/Day 

(Registration 

Batch 38656B; 

T= 0) - Original 

Submission 

10 mg/Day (Bio-

Batch 40756B; 

T=  0 months) - 

Resubmission 28 

10 mg/Day 

(Registration 

Batch 41122B; 

T= 0) - 

Resubmission 28 

10 mg/Day 

(Registration 

Batch 41291B; 

T= 0) - 

Resubmission 28 

0 0 0 0 0 0 0 0 

1 12 18 16 19 13 14 9 

3 18 24 25 27 NA 19 14 

8 33 40 44 45 38 36 30 

16 48 53 58 58 NA 51 48 

24 55 59 66 64 62 58 56 

48 67 70 80 77 75 69 69 

72 76 77 87 85 NA 77 76 

96 82 82 92 91 NA 82 81 

120 87 86 96 95 NA 87 85 

144 91 89 99 97 NA 90 88 

168 94 92 101 100 96 93 91 

NA= Not available 
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Table 2. Similarity factor (f2) analysis for batches shown in Figure 1 

 

Bio-Batch from 

Resubmission 28 

 Bio-Batch and 

Registration Batches from 

Original Submission 

Similarity Factor 

(f2) Calculated by 

this Reviewer 

10 mg/Day (Bio-Batch 

40756B; T= 0 months) - 

Resubmission 28 

Versus 10 mg/Day (Bio-Batch 

37277B; T= 9 months) - 

Original Submission 

65.12 

10 mg/Day (Bio-Batch 

40756B; T= 0 months) - 

Resubmission 28 

Versus 10 mg/Day (Registration 

Batch 38132B; T= 0) - 

Original Submission 

71.22 

10 mg/Day (Bio-Batch 

40756B; T= 0 months) - 

Resubmission 28 

Versus 10 mg/Day (Registration 

Batch 38442B; T= 0) - 

Original Submission 

67.75 

10 mg/Day (Bio-Batch 

40756B; T= 0 months) - 

Resubmission 28 

Versus 10 mg/Day (Registration 

Batch 38656B; T= 0) - 

Original Submission 

67.94 
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2. There is an overarching concern that the drug product on release is not 

equivalent to the drug product after long-term storage. Multiple changes have 

been observed during drug product storage under long term conditions: 

It is also unclear whether the donepezil salt:base ratio changes during storage. 

In addition to these differences, there is a significant drop in in vitro drug release 

results. The 24-hour time point results decrease % over 24 months. The 

48-hour time point results decrease % over 24 months. The 168-hour 

time point results decrease % over 24 months. The provided in vitro 

skin permeation data and the limited in vivo pharmacokinetics data (of up to 

six-months old drug product) are not sufficient to demonstrate that the observed 

decrease in the in vitro drug release rate from the proposed drug product would 

not affect its therapeutic performance throughout the shelf-life of the proposed 

drug product. 

We acknowledge the results provided from the in-vitro skin permeation studies 

comparing the to-be-marketed formulation to the same formulation without one 

of the excipients (N-1). You conclude that all results are comparable to the 

control, thus  do not play 

a role in drug delivery. However, there is very large variability in all of the results 

(e.g. control flux is 3.1 ± 2.5; control cumulative permeation is 505 ± 408). With 

high variability, it is unclear whether N-1 in-vitro skin permeation studies in 

general are capable of determining the impact of individual excipients on drug 

delivery.  

3. We determined that the intended commercial process has major differences 

compared to the process used for the pivotal clinical batch used in study #P-

15086. Specifically, there have been changes in  

 

 

 for the registration batches (pg. 

24 of the W38132 executed batch record in 3.2.R) but this is not evidenced for 

the batch used in study #P-15086. These differences could have impact on  

Reference ID: 4628021Reference ID: 4951844

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)



OPQ-XOPQ-TEM-0001v06                 Page 18              Effective Date: February 1, 2019 

 

 

and could result in the variation in delivery of the active ingredient to the 

patients.  

Further, the in vitro bridging data in the submission is inadequate to justify the 

above changes for the following reasons: (1) With respect to the in vitro release 

method, a different method at batch release was used for the batch in study 

#P-15086 from that for the registration batches; (2) The study and testing 

regarding donepezil base content was not conducted at batch release for the 

registration batches nor for the batch used in study #P-15086; (3) The 

submitted document in P.2.3 Appendix 1, Bioequivalence (BE) and 

Registration Product Comparison, compared batches with different 

manufacturing processes, API particle sizes, storage times, and storage 

temperatures in addition to scale changes.  With all these variations, it is difficult 

to make a conclusive and holistic comparability assessment. 

4. 

 

5. During a recent inspection of the  

manufacturing facility, our field investigator conveyed deficiencies to the 

representative of the facility. Satisfactory resolution of these deficiencies is 

required before this application may be approved. 

Additional Comments to be communicated in the CR letter: 

1. Sections S.2.1 and P.3.1 and sections pertaining to combination product 

manufacturing were not prepared in accordance with the guidance titled 

“Identification of Manufacturing Establishments in Applications Submitted to 

CBER and CDER: Questions and Answers”. Provide updated versions of these 

sections. 

 

2. An incorrect FEI number was provided in the FDA Form 356h for  

.  Provide an updated copy of the FDA Form 356h. 

 

3. The 04/28/2020 amendment to the NDA included an unsolicited facility 

submission. This facility was not assessed during this review cycle. The 

assessment of this facility will be completed when the NDA is resubmitted. 

Reference ID: 4628021Reference ID: 4951844
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Clarify.  

 
10. We note that you have committed to addressing the following questions, but 

responses are currently pending:  

a. Question 2 from 31-Dec-2019 Information Request: Develop a 

method for the separation strength of  

 

). Monitor separation 

strength on release and stability of the drug product. Set and justify 

the associated acceptance criterion.  

b. Question 6b from 31-Dec-2019 Information Request: Provide a 

comparison of the donepezil free base and donepezil HCl content in 

the clinical drug product batches to the registration drug product 

batches.  

c. Question 3 from 9-Mar-2020 Information Request: Results from the 

ICH Q1B photostability study indicates that the unpouched drug 

product is impacted by exposure to light. Perform an in-use stability 

study to demonstrate that the drug product quality remains 

unaffected through the longest expected period of use (7 days) at 

lowest dose (5 mg/day). Ensure that the drug product is exposed to 

light (e.g. 10 hours a day) each of the seven days to mimic a worst-

case scenario. 

11. If in order to address the deficiencies identified in the Complete Response 

significant changes are made to the product (e.g. formulation, design, size) 

additional studies such as in vivo adhesion studies, or redevelopment of 

some quality test methods and acceptance criteria may be necessitated. 

 
Application Technical Lead Name and Date:  
Caroline Strasinger, PhD  
CDER/OPQ/ONDP/DNDP2 
19-JUN-2020 
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BIOPHARMACEUTICS 
 

Application No: NDA 212304; 505(b)(2) 

Drug Product Name/Strengths: ADLARITY™ (Donepezil HCl) Transdermal System; 5 mg/day 

equivalent, 10 mg/day equivalent 

Route of Administration: Transdermal 

Indication: Treatment of Dementia of the Alzheimer's Type 

Applicant Name: Corium, Inc. 

Date of Submission: 09/30/2019 (Original) 

 

Primary Reviewer: Kaushalkumar Dave, Ph.D. 

Secondary Reviewer: Ta-Chen Wu, PhD 

 

REVIEW SUMMARY 

 

Submission: The Applicant submitted the current 505(b)(2) NDA for ADLARITY™ (Donepezil 

HCl) Transdermal System (TDS; also referred as CorplexTM Donepezil TDS by the Applicant); 5 

mg/day equivalent, 10 mg/day equivalent, with reliance on the prior safety and efficacy findings of 

the Agency for the Listed Drug (LD) ARICEPT (donepezil hydrochloride) Tablets (NDA 020690, 

approved on 11/25/1996). The proposed TDS drug product, applied once a week for 7-days, is 

indicated for the treatment of dementia of the Alzheimer's type. The ADLARITY™ 5 mg/day 

adhesive patches are rectangular in shape, with rounded corners, measuring 8.3 cm by 10.8 cm, and 

containing 97 mg of donepezil HCl. The ADLARITY 10 mg/day adhesive patches are rectangular in 

shape, with rounded corners, measuring 10.8 cm by 14.4 cm, and containing 194 mg of donepezil 

HCl. 

 

Review Objective: The Biopharmaceutics review is focused on the evaluation of (1) the proposed in 

vitro drug release testing (IVRT) method and acceptance criteria, (2) formulation bridging, and (3) 

. 

 

IVRT Method: The Applicant conducted studies and provided justifications for selection of the 

suitable IVRT testing conditions. The proposed IVRT method for the proposed TDS drug product is 

as follows: 900 mL of 0.02 M Sodium Acetate Buffer, pH 4.5, using USP Apparatus 5 (Paddle over 

Disk) with Transdermal System Holding Wire Screen (TSHWS) at 100 rpm. The provided IVRT data 

show that the proposed IVRT method is discriminating towards , a critical process 

parameter (CMA), and towards critical formulation variable (product with  

% of the targeted amount ). The proposed drug product 

exhibits significant change in the quality during its storage, which is detectable by the proposed IVRT 

method. 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.  

 

The Applicant provided in vitro skin permeation data and limited in vivo pharmacokinetics data to 

support that the observed change in the drug product’s quality during its storage will not affect the 

therapeutic outcome. However, the provided in vitro skin permeation data are inconclusive and the in 

vivo pharmacokinetics data are obtained solely from less than six months old drug product. These 

153 of 200
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Figure 6: Additional Discriminatory Release Studies with Method AM256 

 

 
 

The provided data indicate that the proposed IVRT method is adequately selected and is 

discriminating towards relevant critical attributes/variables. The paddle rotation speed of 100 rpm is 

not common with USP Apparatus 5; however, the Applicant’s selection of the paddle speed is 

justified and supported by the provided data. The proposed IVRT method is deemed adequate for QC 

testing of the proposed drug product. 

 

 

IVRT ACCEPTANCE CRITERIA 

 

IVRT Data for the Registration and Clinical Batches 

 

The Applicant provided full-profile IVRT data from the BE lot 37277B collected after 9-months of 

storage at 5ºC (Table A of Appendix 2). The Applicant did not collect IVRT data at the time of batch-

release as the Applicant was using a different IVRT method at that time (Method ATP179), and the 

currently proposed method (AM256) was not developed. The Applicant provided full-profile IVRT 

data for the registration batches (38132B, 38442B and 38656B) collected at the time of batch-release 

(T=0), as summarized in Tables B-D of Appendix 2.  
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The provided data indicate that the drug release rate from the BE batch (collected after 9-months of 

storage at 5ºC) was slower than those from the registration batches collected at the time of batch-

release. Similarly, the rate of drug release was decreasing consistently during the stability testing 

period. The provided drug release data collected at T= 0 and during the long-term stability testing 

period from the registration lots indicate that the maximum cumulative drug releases at the last time-

point (7 days/168 hours) are in the range of 91-101% at T=0; however, these values drop steadily to 

up to 75% during the stability testing period. The Applicant was asked to investigate the root-cause of 

this issue. In response (dated 02/07/2020), the Applicant provided an investigation report which 

indicates that the observed decrease in the drug release rate was due to  

 

. The provided information/data from the investigation report 

submitted on 02/07/2020 indicate that the proposed drug product exhibits a significant change in its 

quality during its storage/shelf-life.  

 

. The provided in vitro skin permeation data are inconclusive and the in vivo 

pharmacokinetics data are obtained only from less than six months old drug product. These data are 

not sufficient to provide assurance that the observed decrease in the in vitro drug release rate would 

not affect the clinical performance of the proposed drug product throughout its shelf-life. The 

Applicant was requested (via an IR dated 03/09/2020) to take appropriate measure to address the 

quality issue of reduction in the in vitro drug release rate from the proposed drug product during its 

storage/aging. However, the Applicant re-submitted the information/data that they had previously 

submitted and did not adequately address the quality issue identified. A discipline review letter was 

sent to the Applicant by OPQ on 05/04/2020 regarding the changes observed during drug product 

storage under long term conditions as well as the outstanding concerns for the intended commercial 

process being significantly different compared to the process used for the pivotal clinical batch used 

in study #P-15086 and the ease of separation . 

 

In the original submission, the Applicant provided wider ranges of drug release acceptance criteria 

(Table 2)  

 Via an IR dated 03/09/2020, the Applicant was reminded that the in vitro drug release 

acceptance criteria are set based on the drug release profile from freshly manufactured batch used in 

the bioequivalence/clinical study. In general, the selection of the in vitro drug release acceptance 

criteria ranges is based on mean target value ±10% (for example, a range of 40-60% for the mean 

value of 50%). Wider acceptance criteria ranges may be acceptable only if appropriately justified 

with clinical/IVIVC data. In response to the IR, the Applicant proposed wider acceptance criteria, as 

shown below, but did not address the issues pertaining to the product quality. Therefore, the 

acceptance criteria for the proposed dur product will be reviewed after the quality issues are 

addressed. 
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Bioequivalence: The Applicant provided results of the study P-15086 and claimed bioequivalence 

between the higher strength (10 mg/day) of the proposed drug product and the LD product. As per the 

Clinical Pharmacology Review, bioequivalence was established at steady state between Once-Weekly 

Donepezil TDS and the LD Aricept®. Both Cmax,ss and AUC0-tau met the statistical criteria for BE in 

the “pivotal” study P-15086 over the one-week dosing interval. Since the manufacturing process used 

for the product in study P-15086 is not the same as the proposed manufacturing process for the 

commercial product and this change in the manufacturing process is significant, an in vivo PK 

bridging study is needed between the drug product that was used for 15086 and the commercial 

product (i.e. the product used for studies 16010, 16012). The office of Clinical Pharmacology (OCP) 

has reviewed the information contained in NDA 212304 and finds it not acceptable from an OCP 

perspective. 

 

Strength Proportionality: The two strengths of the proposed drug product (5 mg/day and 10 

mg/day)  differ only in the size. Therefore, these two strengths of 

the proposed drug product are considered as dose proportional.  

 

In vitro Release Comparison: The Applicant provided in vitro drug release profile comparison 

between the higher strength (10 mg/day; bio-batch) and the lower strength (5 mg/day) TDS products, 

generated using the proposed IVRT method. The Applicant performed similarity factor (f2) 

comparison between the bio-batch and each of the registration-scale batches for the lower strength 

. 

The bioequivalence batch used in the comparison was 9-month stability pull at 5°C (the original 

release method, ATP-179, was modified as AM256 and used in stability study). The Applicant did 

not provide information of ages (a confounding factor) of the 5 mg/day strength batches used in this 

study. The stability study results for the proposed drug product indicate that the quality of the 

proposed drug product changes significantly during its storage. The Applicant will be recommended 

to provide comparative IVRT data collected at the batch release to test the similarity in drug release 

profiles between the 5 mg/day and 10 mg/day strengths.  

 

 

Dose Proportionality: As per the Clinical Pharmacology Review, “dose proportionality was 

established from ADLARITY TDS 50 cm2 to ADLARITY 130 cm2 including ADLARITY TDS 105 

cm2 using power model assessment.” 

  

164 of 200

Reference ID: 4628021Reference ID: 4951844

(b) (4)

(b) (4)

(b) (4)

(b) (4)











Kaushalkumar
Dave

Digitally signed by Kaushalkumar Dave
Date: 6/18/2020 03:32:32PM
GUID: 5575db68006e2262805f2e6449c54250

Ta-Chen
Wu

Digitally signed by Ta-Chen Wu
Date: 6/18/2020 03:56:52PM
GUID: 508da6df000269e151ff37cd8f4e13a1

169 of 200

Reference ID: 4628021Reference ID: 4951844













 
 

Additionally, P-16010 conducted one week of wear on the smaller size, and P-16012 assessed the 

adhesion of the largest size at all proposed application sites. 

 
Applicant’s Summary of Adhesion Data 

Note: The applicant analyzed both adhesion studies using a mean score analysis approach.  While mean 

score analysis is useful in a non-inferiority type study (such as those utilized for ANDAs) the mean score 

provides little useful analysis without a comparator.  The applicant has provided frequency distributions 

of adhesion scores by time point which is presented below.  Additionally, the applicant analyzed the 

systems as “Whole Patch Adhesion” and “Drug Delivery Area Adhesion” based on the integrated overlay 

design.   In the discussion below, the analysis is of the “Whole Patch Adhesion” unless otherwise noted.  

In general, the applicant states the adhesion of the “Drug Delivery Area” was always greater than that of 

the “Whole Patch,” meaning, when lift was reported it was most frequently along the periphery of the 

inactive overlay. 

P-16010 

For the 5 mg/day system, 75 of 85 TDS (88.2%) were at least 90% adhered (score of 0 or 1) through the 

end of the wear period and 94.1% were at least 80% adhered through 7 days. No 5 mg/day systems fully 

detached.  

For the 10 mg/day system, 281 of 338 (83.2%) were at least 90% adhered through the wear period and 

318 of 338 (94.1%) were at least 80% adhered throughout the wear period. Only 4 of 338 (1.2%) were less 

than 50% adhered at some point during the 7-day period.  The average time to first occurrence of less 

than 50% adherence was 5.9 days.  No 10 mg/day TDS fully detached.    
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The applicant concludes the mean adhesion score analysis demonstrated that the average adherence 

exceeded 90%.  Further, only about 1.2% of the Donepezil TDS [10 mg/day]) had less than 50% adhesion 

at any time point during the wear period with the mean time to the first occurrence of less than 50% 

adhesion for the whole TDS being 5.9 days. Adhesion of the drug delivery area was greater than that of 

the whole TDS (i.e. adhesion scores tended to be lower),  

 

 

P-16012 

For the back location, an ad-hoc analysis showed 83.1% of all TDS applied (49 of 59) were at least 90% 

adhered and 91.6% (54 of 59) were at least 80% adhered through hour 168.  One subject (1.7%) was less 

than 50% adhered by 84 hours.  This subject was removed from analysis on study Day 4 due to lack of 

adhesion, however a score of 11 (0% adhered) was assigned to all subsequent time points through Hour 

168. Notable this subject had all scores of 0 or 1 (90-100%) for all timepoints at other treatment sites 

(thigh and buttock).  

For the thigh location, an ad-hoc analysis (performed because two subjects self-taped) showed 80.3% (49 

of 61) were at least 90% adhered and 95.1% (58 of 61) were at least 80% adhered through hour 168.  The 

applicant noted removal of the two subjects minimally altered the percentages.  One TDS (1.6%) applied 

to the thigh was less than 50% adhered with a mean time to first occurrence at 3.99 days. No products 

applied to the thigh detached. 

For the buttock location, an ad-hoc analysis indicated 98.4% (61 of 62) of TDS applied were at least 90% 

adhered and 100% were at least 80% adhered through the end of the wear period.  
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— H0 is rejected if the 95% lower confidence limit of  is greater than . 

In the summary tables below, “Sample Size” represents the number of systems applied, and “Count” 

represents the number of TDS applied that maintained at least 80% adhesion for the duration of wear, 

the Jeffery’s and SOC Confidence Limits are also shown.  

For study P-16012 the following summary was obtained: 

 

For study P-16010 the following summary was obtained: 

 

Office of Biostatistics Conclusion: P-16010 and P-16012 support that the probability of a TDS 

maintaining at least 80% surface area adhesion during the entire wear period of the largest size 

product is at least 80% (with the majority of the applications being on the back in these studies).  The 

results of P-16012 indicate that adhesion is the greatest on the buttock, followed by the thigh and 

then the back.   

Quality of the Product  

The quality control methods of the drug product release and stability specification (adhesion, tack, peel 

from release liner, shear and cold flow) are used to ensure the adhesive character of the TDS is consistent 

batch to batch and throughout its shelf life.  Although the majority of these tests do not correlate to in 

vivo adhesion performance, when tests and acceptance criteria are appropriately establish they do 

provide a level of quality assurance of current and future batches. Ultimately the goal of quality adhesion 

testing is to assure that future batches are comparable to those batches which were tested and exhibited 

adequate in vivo adhesion.  Per the OPQ Drug Product Review, the applicant has established an adequate 

specification with respect to the adhesion, peel from release liner, shear,  tack and cold flow. However, 

as noted above separation of the layers is a significant quality issue.  Early in the review cycle the applicant 
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was requested to develop a method for the separation strength of  

. In 

a response to an information request dated 28-Feb-2020, the Applicant provided details regarding the 

newly developed method. However, a response providing the acceptance criteria and justification has yet 

to be submitted.  Additionally, and within the review cycle, the Applicant proposed multiple changes to 

the manufacturing process and it is unclear if the currently proposed product is equivalent to that used in 

the clinical trial which assessed adhesion.  Depending on how the deficiencies of the CR letter are 

addressed by the applicant for a resubmission, a new adhesion study may be necessary as well as a re-

evaluation of the established acceptance criteria.   Refer to the OPQ Drug Product Review for more 

information.  

Life Cycle Consideration  

As alluded to in the Background section of this review, a significant quality issue related to separation  

 was identified.  Although the applicant has proposed labeling 

changes and minor physical changes to the product (such as  

) during this review cycle, the significant quality issue remains unmitigated as of 

the date of this review.  It is unclear at this time how the applicant will adequately address this issue in a 

future resubmission (e.g. ) therefore, depending on the 

changes made to the product, a new adhesion study may or may not be required.      

Labeling Language 

The below language should be incorporated into section 14 of the PI. If new studies are conducted in the 

resubmission the below information should be modified to accommodate the new studies.    

Based on a clinical study in 85 subjects, each wearing one ADLARITY 5 mg/24 hours on the back, 80 

transdermal systems (94%) exhibited 80% or greater surface area adhesion at all timepoints evaluated 

(every 12 hours) throughout the 168 hour wear period.  Based on a clinical study in 85 subjects, each 

wearing an ADLARITY 10 mg/24 hours for 168 hours on the back for 4 consecutive weeks, 307 of 338 

transdermal systems (91%) exhibited 80% or greater surface area adhesion at all timepoints evaluated. 

No full detachments were seen for any TDS applied.  In a separate study which assessed wear at different 

application sites (back, thigh, and buttock) at least 85% of the TDS applied at every site exhibited  

80% adhesion for the duration of wear. One full detachment on the back was noted in the study.  

        

Overall Recommendation: 

From a quality perspective, the formulation of the drug product used in clinical study P-16010 and P-

16012 demonstrates ADEQUATE in vivo adhesion for the prescribed 7-day wear period.  Although the 

size of the active area differed slightly (<2%) in these studies, the overall size remained the same and 

no significant or negative impact related to adhesion is expected for the proposed commercial product.   
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The applicant has demonstrated that the probability that at least 80% of all ADLARITY TDS will maintain 

at least 80% surface area adhesion during the entire wear period using both the largest and smallest 

sizes and for all application sites (back, buttock, and thigh). 

The quality recommendation for adhesion to the Office of New Drugs of ADLARITY (donepezil) 

transdermal system is APPROVABLE.    

Note, if significant changes to the product are made to address the Complete Response issues and a 

new adhesion study is necessitated, a new assessment of that data and new recommendation for 

adhesion will be required. 

 

Caroline Strasinger, Ph.D. 

OPQ/ONDP/ DNDP II 

Chair, Transdermal Drug Working Group  

28-MAY-2020 
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