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Learning Objectives

* Understand non-invasive imaging-based
techniques

e Utilize imaging-based techniques in generic drug
development

— to understand product microstructure
— to understand the metamorphosis and drug release

— for evaluation of (cutaneous) pharmacokinetics
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Current Utility of Raman Spectroscopy
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Potential Utility in Dermal Drug Development
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Understanding the Product Microstructure
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Understanding the Product Microstructure
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Understanding the Product Metamorphosis

www.fda.aov Saar BG, Contreras-Rojas LR, Xie XS, Guy RH. Imaging drug delivery to skin with stimulated Raman
: -9 scattering microscopy. Mol Pharm. 2011;8(3):969-975. d0i:10.1021/mp200122w 7
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Evaluation of Cutaneous Pharmacokinetics

www.fda.gov 8
https://www.fda.gov/drugs/regulatory-science-action/impact-story-developing-new-ways-evaluate-bioequivalence-topical-drugs



https://www.fda.gov/drugs/regulatory-science-action/impact-story-developing-new-ways-evaluate-bioequivalence-topical-drugs

Evaluation of Cutaneous Pharmacokinetics
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Confocal Raman microscopy
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Evaluation of Cutaneous Pharmacokinetics
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Current Limitations

Challenges with detection of molecule in the skin

Challenges related to signal attenuation within the skin

Challenges related to utility of tool as a semi-quantitative evaluation technique

Challenges associated with limited utility, applicable for molecules with strong Raman signal
Challenges related to data collection and data analysis of spectroscopic data

Development of validation strategies for utilization of method in a requlatory setting

Current Funding

1UO01FD006533 Bioequivalence of Topical Products: Evaluating the Cutaneous Pharmacokinetics of
Topical Drug Products Using Non-Invasive Techniques, Pl Prof. Richard Guy, University of Bath

1UO01FD006698 Pharmacokinetic Tomography for the Measurement of Topical Drug Product
Bioequivalence, Pl Prof. Conor Evans, Massachusetts General Hospital/ Harvard Medical School
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Detection of a Molecule Within the Skin b&&

Skin

Raman intensity (a.u.)
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Strategies to Correct for Signal Attenuation

“Top-down” experiments
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Development of a “Semi-Quantitative” Tool

“Top-down” experiments Cross-section experiments
~ L
‘ 750 pm thick

‘ R e
T T F ELT 40-60 pm thick
: 750 pm thick :

Saturated solution Saturated solution 25% Saturated solution
120000 (50:50 Propylene glycol : water) 30000~ (10:90 Propylene glycol : water) 30000+ (50:50 Propylene glycol : water)

100000- 25000 - 25000 =

= RIRASERS . =1
0 PP D ki 1 4o | 'm‘*if

-IHHII T

“top-down”
] m Corrected
200001 A ‘cross-section’

>

SR

[ ]
[ L

[ = ol
-

Maximum intensity (CP)
RAMAN
%

- e

20000+
0— H““ T+ + ol niiay oy ol 211 T
0 100 200 300 400 0 100 200 300 400 0 100 200 300 400
Depth into the skin (um) Depth into the skin (um) Depth into the skin (um)

www.fda.gov Prof. Richard Guy FDA Award U01-FD006533 13



Evaluation of Cutaneous Pharmacokinetics
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Cyanophenol
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Pharmacokinetic profile
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Data Collection and Analysis Tools
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Summary

Imaging-based techniques are prevalent within the pharmaceutical industry

Current literature/data illustrates that it is feasible to use Raman-based
techniques for evaluation of drug product microstructure (including
metamorphosis), drug release, and cutaneous pharmacokinetics

Goal of the GDUFA-funded research studies is to develop Raman-based
techniques as a “regulatory tool”

— ldentify strategies to enhance the applicability of Raman to a wide range of
active ingredients

— Develop hand-held tools that can be utilized for the evaluation of
pharmacokinetics

— Automate data collection and data analysis tools
— Develop method validation strategies

www.fda.gov 16



Challenge Question

Raman-based imaging techniques can be
utilized to monitor :

A. The changes in the color of the skin

B. The indication of the drug product

C. A molecule that generates a Raman signal

D. The mechanism of action of a drug

www.fda.gov
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Challenge Question

Raman-based imaging techniques can be
utilized to monitor :

A. The changes in the color of the skin

B. The indication of the drug product

C. A chemical that generates a Raman signal

D. The mechanism of action of a drug
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Closing Thought

“Ask the right questions, and nature will
open the doors to her secrets”...
Dr. C.V. Raman

The goal over the next few years is to be able to develop and utilize
imaging-based strategies to facilitate generic drug development

www.fda.gov 20
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