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Dermal OFM indicates differences in acyclovir

skin permeation belween males and females
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New data: Do dermmal profifes alfso differ
between males and females for topical
lidocaine and diclofernac?

Acyclovir, idocaine, and diclofenac
bioavailability appeared fto differ in male
vs. female d OFM study sub-populations.
What makes this difference?
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Background: Bioequivalence studies with FDA

® US patients require safe and affordable generic topical products

® US-FDA evaluates PK-based methods for topical bioequivalence (BE)

® The method needs to be...

reproducible,
to confirm that the generic test product is ~the same as the RLD product (=BE)

sensitive,
to show if the generic test product is not BE

usable for different drug products
i.e. diff. logP, diff. protein binding, diff. formulations
=» acyclovir, lidocaine/prilocaine, diclofenac products

HEALTH
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Method: Dermal Open Flow Microperfusion (dOFM)

® dOFM provides

access to molecules in dermal interstitial fluid
without discrimination, with time resolution

is minimally-invasive, well-tolerable
is certified in EU as tool for clinical research

®w dOFMis used...

in vivo, ex vivo, in humans and animals,
for basic research,
for drug research (PK, PD)

® Pig studies for drug selection & de-risking clinical phases:
What is the total & unbound drug concentration in dISF?

® Human studies for early clinical PoC (PK-PD)
® Human studies for topical BE?

)




Study#1 on acyclovir: Variability analysis of data
pointed at hair follicles causing noise

® ANOVA oflogAUCs for the reference product
® = 82% inter-subject variability (cause: subjects)
® <18% intra-subject variability (cause: sites/probes)
® Similar for test product (91% inter / 9% intra)

‘ 18% intra-

" subject
® Intra-subject PK data distribution was not normal - analysed further
® Is not caused by sites (excluded by further statistics)
® Is not caused by probes (excluded all method factors step by step)
® Literature: Is the local variation of dermal concentration from drug coming through skin appendages!

® Literature study provided evidence
® |VPT studies with skin (meta-studies) > Log-normal distributed noise
® |VRT studies with membranes > Gaussian-normal distributed noise
® Skin sandwich studies > Skin appendages (hair follicle, seb.gland, sweat duct)
® Follicular plug studies > Follicles!
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Hypothesis

® If this noise is from hair follicles, the dOFM data from males and females
may differ/should differ! HUMAN SKIN

FEMALE

® Females: vellus hair
(thin, ~0.5 mm deep)

‘‘‘‘‘‘‘‘‘

® Males: terminal hair
(thicker, much deeper)

DDDDDD

Subcutis



Acyclovir 5% cream products
15 mg/cm 2, non-occluded, non-removed (13M+7F)

Product on skin
3 13 males
7 females
O'OO_I T T T T T T T T T MeaniSE
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Center of the sampling interval (h)

Not a real surprise, Ogiso et al. 2002 demonstrated the follicular pathway for acyclovir.



ntration (ng/mL)

Lidocaine conce

Study 2_Lidocaine 2.5% cream products
15 mg/cm?, occluded, removed at 3 hrs (14M+6F)

Reference product Generic product

" On skin | Wiped-off " On skin | Wiped-off
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M#F. Effect of wipe-off at 3h was delayed in males: Different reservoirs?



ntration (ng/mL)

Lidocaine conce

Study 3_Lidocaine 2.5% cream products
150 mg/cm?, occluded, removed at 3 hrs (11M+9F)

Reference product — central site Reference product — lateral site
_ On skin | Wiped-off | On skin | Wiped-off
| ngh dose, OFM Probes, Central : igh dose, OFM Probes, Non-central
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Center of the one hour sampling interval (h) Center of the one hour sampling interval (h)

M#F. Difference in the delivery phase. Effect of wipe-off similar.
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clofenac conce

Study 4_Diclofenac sodium 1% gel and 2% solution
20 mg/cm?, non-occluded, removed at 6 hrs (8M+8F)

Generic 1% gel Aggressive 2% solution incl. DMSO
On skin Wiped-off On skin Wiped-off
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M#F. Differences appear to reflect differences in formulation & penetration routes.
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For discussion ...

® What is different between male and female skin?
® Skin morphology & appendageal penetration?

® Hydration, transepidermal water loss, sebum, microcirculation, pH?

[e.g. Review by Rahrovan et al., Int J Womens Dermatol. 2018:
“Male versus female skin: What dermatologists and cosmeticians should know”]

® What else is different?
® Which of those can lead to the differences seen by dOFM?

@ Can this sensitive tool be used to learn more about skin & formulations?





