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Abstract
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Office : Department of Pharmacy, Faculty of Pharmacy,

Mahidol University
Research Grants : The Commission on Higher Education, Ministry of
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The present study was aimed at (i) assessing the relative effectiveness of various
terpenes (menthol, thymol, carvacrol, menthone, and cineole) as skin permeation enhancers
on drug transport across the stratum corneum (SC) lipoidal pathway, (ii) determining the
environment of the site of enhancer action of the terpenes in human epidermal membrane
(HEM), (iii) testing the previous hypotheses “Mechanism of action of chemical enhancers as
skin permeation enhancers” with a new class of chemical enhancers—terpenes—and (iv)
gaining additional insights into the skin permeation enhancing mechanisms of the terpenes.
The results in the transport experiments suggest that the terpenes are effective in
enhancing the permeation of lipophilic compounds. The enhancer potencies of menthol,
thymol, carvacrol and menthone are essentially the same and higher than that of cineole
based on their aqueous concentration in the diffusion cell chamber. The intrinsic potencies
of the terpenes are similar to those of the n-alkanol and the n-alkylphenyl alcohol and
higher than those of the branched-chain alkanol based on their concentration in the stratum

corneum (SC), suggesting that the mechanisms of action of the terpenes are similar to the

previously studied enhancers such as the n-alkyl alcohols. The B-estradiol data are
consistent with drug partitioning enhancement being a major mechanism of terpenes to
enhance skin permeation. The aqueous-to SC partition coefficients (Kiyerceliutar iipiaipes) VS.
the octabol-PBS partition coefficients (Kycanomwater) Values for the terpenes fall in the same

range as those of 1-octanol and 4-octanol. This suggests that the microenvironment of the
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studied terpenes is well-mimicked by liquid n-octanol. The findings in the present study for
the oxygen-containing terpenes, within the variability of the data, are generally consistent
with those observed previously, which continues to support the hypotheses made in our

previous studies on the mechanism of action of permeation enhancers.

Keywords: terpenes, skin permeation enhancers, human epidermal membrane, lipoidal

pathway
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