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Abstract

The purpose of this study is to investigate the effect of various pharmaceutical
vehicles on the simultaneous transport ethyl nicotinate (EN) and its metabolism to nicotinic
acid (NA) across rat skin. The skin transport in vitro was investigated using mounted intact
and stripped skin in side-by-side diffusion chambers, and flux of EN and NA was determined.
The fluxes of EN from methanol, ethanol, propanol, isopropyl myristate and dimethyl sulfoxide
were significantly higher than that from water and phosphate buffer pH 7.4 (PBS 7.4) (P <
0.05). However, flux values of ethyl nicotinate with propylene glycol, mineral oil and ethyl
oleate were significantly lower than that of water and PBS 7.4 (P < 0.05). There was no
significant difference between the flux of EN from polyethylene glycol 400 (PEG 400). The flux
had no corerelation to the solubility data, suggesting that high solubility values do not translate
to high drug permeation. The fluxes of EN through stripped skin was significantly higher than
those through intact skin in all solvents (P < 0.05), suggesting that stratum corneum is the
rate-limiting step for EN permeation. NA fluxes and ratio of NA to total fluxes from methanol,
ethanol, propanol and dimethyl sulfoxide were significantly lower than that from water and
other solvents (P < 0.05). To elucidate the mechanism of solvents on NA flux, a hydrolysis
study was performed using skin homogenate, and the Michaelis-Menten parameters (V,, and
Ks) of EN were evaluated. V,,, showed the same tendency with NA flux/total (EN+NA) flux
ratio, suggesting that skin esterases activity in rats are inhibited by methanol, ethanol,
propanol, isopropyl myristate and dimethyl sulfoxide. Moreover, Vmax and Km of NA from
other solvents was not different compared with that from water and PBS 7.4. These findings
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indicated that the discrepancy in transdermal profiles of EN among the solvent tested was

dominantly due to the difference in the effect of solvent on esterase activity in the skin.
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