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Disclaimer

This presentation reflects the views of the author and 
should not be construed to represent FDA’s views or 
policies.

www.fda.gov
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Outline 

Transdermal and Topical Delivery Systems

– General Guidances

– Product-Specific Guidances

Topical Dermatological Drug Products

– Product-Specific Guidances

www.fda.gov
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Transdermal and Topical Delivery System (TDS)

Reservoir TDS

Matrix TDS

For additional information, please see the draft guidance for industry, ANDA Submissions – Refuse-to-Receive Standardswww.fda.gov

https://www.fda.gov/media/86660/download
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• Design variation even among “Matrix” TDS

The graphic is adapted from https://ltslohmann.de/en/technology/transdermal-therapeutic-systems/

TDS products

www.fda.gov

https://ltslohmann.de/en/technology/transdermal-therapeutic-systems/
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Generic TDS products

• Compared to the reference product, a generic 
TDS may have  

─ Different failure modes related to product design
• Adhesion (Differences in size/shape/composition)

• Irritation (Differences in composition)

• Heat effects (Differences in composition)

• Abuse potential (Differences in drug load)

• Crystallization

• Cold flow, Etc. 

www.fda.gov
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Evaluation of Bioequivalence for TDS

• In Vivo Studies for Demonstration of 
Bioequivalence (BE) for TDS

• An in vivo comparative BE study with pharmacokinetic 
endpoints 1

• An in vivo comparative adhesion study 2

• An in vivo comparative irritation/sensitization study 3

For additional information, please see the following draft guidances for industry, 

1. Bioequivalence Studies with Pharmacokinetic Endpoints for Drugs Submitted Under an ANDA 

2. Assessing Adhesion With Transdermal and Topical Delivery Systems for ANDAs 

3. Assessing the Irritation and Sensitization Potential of Transdermal and Topical Delivery Systems for ANDAs www.fda.gov

https://www.fda.gov/media/87219/download
https://www.fda.gov/media/98634/download
https://www.fda.gov/media/117569/download
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General Guidance on Adhesion

Draft guidance on assessing generic TDS adhesion

• Published June, 2016
– Study design considerations  
– Introduced a new statistical analysis approach

• Revised criteria for primary and secondary endpoints 

– Discussed numerous critical study controls, for example
• Discouraged tampering with TDS 
• Discouraged restrictions on normal subject motion

• Revised October, 2018 (incorporating feedback from stakeholders)

– Clarity related to how data should be collected and analyzed
– Potential use of alternative scales

www.fda.gov
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General Guidance on Irritation

Draft guidance for industry on assessing generic TDS 
irritation and sensitization

• Published October, 2018
– Study design considerations 
– Introduced a new statistical analysis approach
– Introduced concepts for when a sensitization study may not be appropriate 
– Discussed numerous critical study controls, for example

• Discouraged restrictions on normal subject motion
• Potential for use of alternative scales

www.fda.gov
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Product-Specific Guidances (PSG) for TDS

• 27 PSG’s (new and revised) published since October 2018  

www.fda.gov For additional information, please see the draft guidance for industry on Buprenorphine TDS

https://www.accessdata.fda.gov/drugsatfda_docs/psg/Buprenorphine_transdermal%20extended%20release%20film_NDA%20021306_RV10-18.pdf
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Product-Specific Guidances (PSG) for TDS

• BE study with pharmacokinetic (PK) endpoints

– Integration of PSG’s with external references e.g., product 
label

www.fda.gov

https://www.accessdata.fda.gov/drugsatfda_docs/psg/Buprenorphine_transdermal%20extended%20release%20film_NDA%20021306_RV10-18.pdf
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• BE study with PK endpoints

– Data collection and analysis of PK study

Product-Specific Guidances (PSG) for TDS

www.fda.gov

https://www.accessdata.fda.gov/drugsatfda_docs/psg/Buprenorphine_transdermal%20extended%20release%20film_NDA%20021306_RV10-18.pdf
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• Waiver request of in vivo testing

– Proportionality of a TDS

Product-Specific Guidances (PSG) for TDS

www.fda.gov

https://www.accessdata.fda.gov/drugsatfda_docs/psg/Rivastigmine_transdermal%20extended%20release%20film_NDA%20022083_RV10-18.pdf
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Strength (µg/h) 4.6 mg/24h 9.5 mg/24h 13.3 mg/24h

Proportionality of TDS

15 cm2

BE Study

1.5 X

5 cm2 10 cm2

12 cm24 cm2 8 cm2

1.5 X0.5 X

0.5 XGeneric TDS

RLD TDS

www.fda.gov
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• Dissolution studies

– Simplifying language related to conduct of dissolution study 

Product-Specific Guidances (PSG) for TDS

www.fda.gov

https://www.accessdata.fda.gov/drugsatfda_docs/psg/Rivastigmine_transdermal%20extended%20release%20film_NDA%20022083_RV10-18.pdf
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• Adhesion study

– Alignment with general guidance 

– Selection of population for analysis of PK and adhesion data

Product-Specific Guidances (PSG) for TDS

www.fda.gov

https://www.accessdata.fda.gov/drugsatfda_docs/psg/Rivastigmine_transdermal%20extended%20release%20film_NDA%20022083_RV10-18.pdf
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• Irritation and/or Sensitization(I/S) study

– Selection of size and duration of wear for I/S study

Product-Specific Guidances (PSG) for TDS

www.fda.gov

https://www.accessdata.fda.gov/drugsatfda_docs/psg/Rivastigmine_transdermal%20extended%20release%20film_NDA%20022083_RV10-18.pdf
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• Residual drug

– Recommendation related to assessment of residual drug 

Guidances for TDS

www.fda.gov
For additional information, please see the following draft guidance for industry, 

Assessing Adhesion With Transdermal and Topical Delivery Systems for ANDAs 

https://www.fda.gov/media/79401/download
https://www.fda.gov/media/98634/download
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Guidances for TDS
• 27 PSG’s have been published 

– Consistent structure and recommendations across all PSG’s
– Clarity related to strength/size/duration of the study
– Clarity related to waiver of in vivo testing

– Removal of studies that don’t impact an assessment of BE for a 
specific product e.g., sensitization study

– Repetitive information was migrated to the general guidances
• Harmonized recommendations across all PSG’s in alignment with the 

general guidances with the goal of increasing the efficiency of TDS 
product development programs

www.fda.gov
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Topical Dermatological Drug Products

www.fda.gov
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PSG’s for Topical Dermatological Products

Potential ways to establish BE for complex topicals: 

− Comparative clinical BE studies 

• Clinical (efficacy) endpoint

• Pharmacodynamic endpoint (e.g., vasoconstrictor studies) 

− Characterization-based BE studies

• in vitro

• in vivo PK studies

www.fda.gov
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PSG’s for Topical Dermatological Products
A Modular and Scalable Approach to BE Evaluation

─ Sameness of inactive ingredient components and quantitative 
composition e.g. qualitative (Q1) and quantitative (Q2) sameness

─ Q3 (Physical & Structural Characterization) as relevant to the nature 
of the product

─ IVRT (In Vitro Release Test)

─ IVPT (In Vitro Permeation Test) or another bio-relevant assay may be 
appropriate for some products

─ In Vivo systemic PK studies may be appropriate for some products
www.fda.gov
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PSG’s for Topical Dermatological Products

• Formulation

– What do we mean by no difference in inactive ingredients

www.fda.gov

https://www.accessdata.fda.gov/drugsatfda_docs/psg/PSG_019737.pdf
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PSG’s for Topical Dermatological Products
• Q3

– Example of Q3 recommended for single phase systems

• Appearance
• Microscopy 
• Particle size
• Polymorphic form
• Drying rate (weight loss)
• Specific gravity
• Rheology
• pH
• Etc. 

www.fda.gov
Complex Generic Drug Product Development Workshop 2018

https://sbiaevents.com/complex-generics-2018/

https://sbiaevents.com/complex-generics-2018/
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PSG’s for Topical Dermatological Products
• Q3

– Example of Q3 recommended for multi phase systems

• Appearance
• Microscopy 
• Particle size
• Polymorphic form
• Drying rate 
• Specific gravity
• Rheology
• pH
• Water activity
• Globule size
• Impact of container closure system
• Etc. 

www.fda.gov
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PSG’s for Topical Dermatological Products
• IVRT

– IVRT method development
– IVRT method validation 
– IVRT pivotal study

• If a test product is being developed for packaging in multiple container closure 
systems (CCS), IVRT may need to be conducted using dispensed product from 
each CCS compared to product dispensed from the corresponding packaging 
configuration of the reference product

www.fda.gov

https://www.accessdata.fda.gov/drugsatfda_docs/psg/Acyclovir_topical%20cream_RLD%2021478_RV12-16.pdf


27

PSG’s for Topical Dermatological Products
• IVPT

– IVPT method development
– IVPT method validation 
– IVPT pilot study
– IVPT pivotal study

• Clearly outline all data analysis including the statistical analysis plan within the 
study protocol 

www.fda.gov

https://www.accessdata.fda.gov/drugsatfda_docs/psg/Acyclovir_topical%20cream_RLD%2021478_RV12-16.pdf
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Generic Topical Product Development
• If a PSG is available

─ Follow the recommendation in the PSG to establish BE

─ Submit a pre-ANDA meeting request when you propose an alternative BE 
approach

─ Submit controlled correspondence (CC) for questions related to 
appropriateness of a formulation for a specific BE approach, etc.

• If PSG is Unavailable 
Steps toward the development of a generic topical product

– Identify the reference listed drug (RLD)

– Identify the studies proposed to support a demonstration of BE 
appropriate to the complexity of the dosage form 

www.fda.gov
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