iy U.S. FOOD & DRUG

ADMINISTRATION

How research supports development
of product-specific guidance for
topical products

Ahmed Zidan, Ph.D.
Senior Pharmacologist staff
CDER/OPQ/OTR/DPQR

Sep 13, 2023

Fall 2023 SBIA Workshop: Advancing Generic Drug Development: Translating Science to Approval
Session 1: Noteworthy Guidance Publications for Topical and Transdermal Products



Everyone deser €s €C nfidence
in their next dose offmedicine

. .
Pharmaceutical quality
assures the 1
availability, 4

safety, r | \
and efficacy = |

of every dose.

www.fda.gov



Role of research in guideline development
for topicals
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Overview

Availability of generic topical products
Demonstration of bioequivalence
In vitro characterization data support PSG development
Case studies of GDUFA research:
* Tirbanibulin topical ointment
e Clascoterone topical cream
Key takeaways

Challenge question



Learning Objectives

* Gain a comprehensive understanding of the framework
used to assess bioequivalence of generic topical products.

* Explore the multifaceted aspects of bioequivalence,
including in vitro dissolution and permeation studies,
among others.

 Comprehend the pivotal role of GDUFA research in shaping
the PSGs for topical drug products.



Availability of Generic Topical Products

Demonstration of Bioequivalence: In vivo vs in vitro approaches

Formulation sameness vs similarity: Complex excipients and microstructure

In Vitro/In Vivo Correlation: Scale up and post approval changes

Sensory experience: Comparable perceptions of grittiness, silky-smoothness, and cooling sensation

Reference Standards: Lack of appropriate reference standards can hinder demonstration of comparability.

Variability in Absorption: Differences in excipients, formulation, or manufacturing processes.

Efficacy: A significant barrier to the availability of generic alternatives.

Post-Marketing Surveillance: Monitoring safety and efficacy in the market.

Post-

Demonstration Formulation In Vitro/In

Variability
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in
Absorption

Sensory Reference
experience Standards

Efficacy

Marketing

Bioequivalence similarity Correlation Surveillance




Demonstration of Bioequivalence

In vivo approaches
* |In vivo pharmacokinetic (PK) Research

* In vivo pharmacodynamic (vasoconstriction)

* Clinical endpoint studies

In silico approach

BE * Quantitative methods, modeling and
simulation

approaches

In vitro approaches

* Formulation sameness

 Structural similarity ? Patient access to
topical generic

* IVRT (in vitro release testing)
products

* IVPT (in vitro permeation testing)




FOA

Physicochemical and structural (Q3) sameness are
critical to BE performance for topical products

21 CFR 314.94(a)(3)(v) Physicochemical and
* Generally, a drug product intended for topical Structural (Q3)

use,... shall contain the same inactive ingredients Characterization of
as the reference [product] .... However, an ANDA Eﬁlﬁ]ﬂgﬁﬁ xzc[l;f:
may include different inactive ingredients Guidance for Industry
provided that the applicant identifies and i habmite v e
characterizes the differences and provides Z"Ei:zimgmmfwfm;
information demonstrating that the differences e mmwwww
do not affect the safety or efficacy of the “;"f’" e

proposed drug product.

ownload

Physicochemical and Structural | (Q3) Characterization of Topical Drug Products Submitted in ANDAs - Guidance for Industry https://www.fda.gov/media/162471/d
PART 314—APPLICATIONS FOR FDA APPROVAL TO MARKET A NEW DRUG https://www.ecfr.gov/current/title-21/chapter-l/subchapter-D/part-314



https://www.fda.gov/media/162471/download
https://www.ecfr.gov/current/title-21/chapter-I/subchapter-D/part-314
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Physicochemical and structural (Q3) sameness are

critical to BE performance for topical products
Example: PSG of metronidazole cream - e
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In vitro characterization data support PSG

development

In vitro
physicochemical

characterization data
and innovative
research

Inclusion in bioequivalence guidance

Introduction and validation of novel analytical
techniques

Addressing challenges of multi-phasic formulations

Real-world data and evidence integration into the
bioequivalence evaluation process

Continuous improvement to refine and update
existing PSGs

International harmonization efforts
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Case 1: BE for Tirbanibulin topical ointment,
1% using in vitro studies

e Tirbanibulin ointment 1% contains
mono- and di-glycerides and propylene

glycol.

* Question: What is the composition of the
immiscible droplets? Are the formulation’s
phase characteristics and API states critical for
product performance?

* Research: Microscopic examination - Staining
test - Chemical identification using Raman
spectroscopy.

* Tool: Morphologically-directed Raman
S p e Ct ro S CO py ( IVI D RS) (https://www.accessdata.fda.gov/drugsatfda_docs/label/2020/213189s000Ibl.pdf )

The AAPS Journal volume 21, Article number: 14 (2019)


https://www.accessdata.fda.gov/drugsatfda_docs/label/2020/213189s000lbl.pdf

Case 1: BE for Tirbanibulin topical ointment,

1% using in vitro studies
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* The developed method of Raman spectroscopy efficiently detected the individual components of tirbanibulin ointment.

* Raman spectra of matrix and the insoluble fat showed unique peaks of all ingredients of the ointment
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Case 1: BE for Tirbanibulin topical ointment,

1% using in vitro studies

PSG recommendations (among others)
Oct 2022:

 |VPT was not recommended.

e Characterization of visual appearance
and texture

e Characterization of phase states and
structural organization of matter

» Microscopic examination with
representative high-resolution
microscopic images at multiple
magnifications

Contamm: Nowd inddvy Roc o mewndations
Drgft = Nov for wpiewmntation
Draft Guidance on Tirbanibulis
October 2022

This draft padance, when floaliaed, vill epresent the current thinkisg of the Food and Drug
Administration (FDA, or the Ageancy) on this topac. [ doss not establish xy rights for auy perses snd
1 not binding on FDA or the peblic. You can wee an slteenative approach if ¢ satisfies the
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s recommendations, ualess specific reguiatory or statutory requiresmerts are cited. The use of
the word shosld in Agency gusdances mesna that somethung (s sugpested of recomimended, but
not required

Active Ingrediest Tubandbulin

Dosage Forms; Route: Ousntrsens, topucal

Recommended Stwiies:  Two optioan: (1) oo in vwtro buoequivalence study and other
charactenizatyon tests of (1) coe s s1vo bavequivalence study with
clinical emdpotnt
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Case 2: BE for clascoterone topical cream, 1% ki
using in vitro studies

OH

L HOH

Clascoterone in topical cream (1%) is not stable in
physiological solutions and can be hydrolyzed to

cortexolone-17a-propionate

cortexolone via cortexolone 21-propionate at body e

o
o
temperature. P
Trans-esterification o )
in aqueous Is::ilutic;-n 3 hydrolysis
(non-enzymatic) o T
3

cortexolone

Question: What is potential analyte(s) to be used
for quantification in IVPT samples? 0

cortexclone-21-propionate

Research: Develop an analytical method for the

El Collision
evaluation of clascoterone, cortexolone, and = PG
cortexolone 21-propionate following permeation ;

og LN - T -
. [0 vrazaton W RS e IR Sepmaon it
testing. . o =

Sample MS1 MS2

Tool: IVPT = Mass-balance > LC-MS/MS. T o

Schematic of
TANDEM MASS SPECTROMETRY
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Case 2: BE for clascoterone topical cream, 1%

using in vitro studies
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Moving from 24 h to 36 h:

* Asignificant decrease of the clascoterone peaks.
* Asignificant increase of the cortexolone-21-propionate peaks.

* The internal standard peak intensity was stable over the
observed period.
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IVPT profiles of clascoterone and cortexolone obtained using the

in-line flow-through system.

Yang Yang et al., Method development for the evaluation of in vitro skin permeation of

clascoterone from clascoterone topical cream, 1%. 2023 American Chemical Society,

Poster 3823563.
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Case 2: BE for clascoterone topical cream, 1% ki

using in vitro studies

PSG recommendations (among
others):

 (Adequate) IVPT is feasible to
characterize effect of globule size
distribution of clascoterone topical
cream.

o Clascoterone and cortexolone
may be used as analytes for
analysis of permeation samples.

o Timely sample processing in the
permeation samples.

Yang Yang et al., Method development for the evaluation of in vitro skin permeation of clascoterone from
clascoterone topical cream, 1%. 2023 American Chemical Society, Poster 3823563.
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Guidance
revision
and update

ttps://www.accessdata.fda.gov/drugsatfda_docs/psq/PSG 213433. d

Aug 2023

Contains Nonbinding Re dations
Dirayt — Not for Implementation
Draft Guidance on Clascoterone
Aungust 2023

This draft guidance, when finalized, will represent the current thinking of the Food and Drug
Administration (FDA, or the Agency) on this topic. It does not establish any rights for any person and
iz not binding on FDA or the public. You can use an alterative approach if it satisfies the
requirements of the apphicable statutes and regulations. To discuss an alternative approach, contact the
Office of Generic Drugs.

In general, FD'A’s guidance documents do not establish legally enforceable responsibilities.
Instead, guidances describe the Agency’s current thinking on a topic and should be viewed only
as recommendations, unless specific regulatory or statutory requirements are cited. The use of
the word showld in Agency gnidances means that something is suggested or recommended, but

not required.

Active Ingredient: Clascotercne
Dosage Form: Cream
Route: Topical
Strength: 1%

Recommended Studies: Two options: (1) two in vitro bicequivalence studies and other

L

characterization tests or (2) one comparative clinical endpoint
bicequivalence study

Option 1: Two in vitro bicequivalence studies and other characterization tests

To demonstrate bicequivalence for clascoterone topical cream, 1% using in vitro studies, the

follo

1.

4.

The test product and reference standard should have equivalent rate and extent of
clascoterone permeation through excised human skin based upon an acceptable in vitro
permeation test (IVPT) bicequivalence study comparing a minimum of one batch each of
the test product and reference standard using an appropriately validated IVPT method.

Type of study: Bioequivalence study vmh IVPT endpomts

Design: Single-dose, two- per
group study design using an unoccluded finite dose in v mo
Strength: 1%

Test system: Barrier-competent human skin from male and/or female donors of at
least 18 years of age in a diffusion cell system

Analyte to measure: Clascoterone and cortexolone in receptor solution
Equivalence based on: Clascoterone (IVPT endpoints: total cumulative amount
(AMT) and maximum flux (Jmx))

Additional comments: Refer to the most recent version of the FDA guidance for
industry on [n Vitro Permeation Test Studies for Topical Drug Products
Submitted in ANDAs* for additional information regarding the development,
validation, conduct and analysis of acceptable IVPT methods/studies. The batches
of test product and ref e standard evaluated in the IVPT bioequivalence study
should be the same as those evaluated in the IVRT bioequivalence study.



https://www.accessdata.fda.gov/drugsatfda_docs/psg/PSG_213433.pdf

Key takeaways.... e

* Development of PSG
* Assessing BE.

e Safety
e Efficacy

e Therapeutic
interchangeability

GDUFA research Approvals e Safe

e Effective generics

e Affordable and reliable
topical products




Challenge question

Which technigue may be used for providing morphological
information and identifying molecular components through
chemical mapping of topical formulations?

A) Scanning Electron Microscopy (SEM)

B) Differential Scanning Calorimetry (DSC)
C) Fourier Transform Infrared Spectroscopy (FTIR)

D) Morphologically-directed Raman Spectroscopy (MDRS)

19
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