IR E R E DR L & MEEINT 2 HlE DA 67

(&R =

FeEE G2 M L2 ERB % in vivo B WRIGH E 241 o B 7
BXOE MEFITHT 2 HEDRA

mOR O, ARG, B R, BE

In Vivo Evaluation of Percutaneous Absorption by Photoacoustic Method

—Development of practical apparatus and its application to human skin—
Yasushi SHIOYA,*' Kunihiro KOKUBO,* Makoto SATO,* Yoshiaki FUIIKURA*

Abstract

A photoacoustic (PA) method to human skin made possible to obtain important information about percutane-
ous absorption. But it was difficult to measure PA signals in vivo at any wavelength or at any modulation fre-
quency we need. We built a practical apparatus with a high-sensitivity open-ended PA cell and an appropriate
optical design. Using this apparatus, we could detect high-S/N PA signals in the 270 to 700 nm wavelength
range and in the 50 to 1,000 Hz modulation-frequency range. Applying B-carotene of concentration 0.04 wt% in
acetone to human forearms, PA signals were measured for 10 s at an irradiant power below 2.2 mW. Excellent
S/N and reproducibility were obtained over 5 repeated measurements; S/N was above 70 and the coefficient of
variation was less than 8%. As the application of this method, the difference of time-domain decay characteris-
tics of PA signals between untreated and stratum-corneum-stripped human forearms was demonstrated. This
practical apparatus would be a very useful tool for the evaluation of percutaneous absorption through the further
discussion on the thermal diffusion coefficient of human skin.
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