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ABSTRACT

An in vitro permeation experiment was performed instead of an in vivo
experiment which has limitations. Various types of membranes have been investigated.
In this study, the permeability properties of the biological membrane, i.e., human
epidermis, full-thickness rat skin, and egg shell membrane, were studied. Acyclovir,
acetophenone, 4-methylacetophenone, nitrobenzene, 3,4-xylenol, chlorocresol, phenol,
4-bromophenol, and 4-chlorophenol were used as model solutes. It was found that
the regression equation between log k, and some physicochemical parameters of
solutes could be used to explain the permeation process of model solutes through
these membranes when phenol, 4-bromophenol, and 4-chlorophenol were excluded.
Lipophilic solute could permeate through human epidermis (stratum corneum),
which is composed mainly of lipid, more than hydrophilic solutes, while, this
relationship was observed conversely in full-thickness rat skin which is more
aqueous than stratum corneum. As egg shell membrane is not composed of lipid
and its pore size is larger than the molecular size of model solutes, permeation of
these solutes depends mainly on solvatochromic parameters and is not affected by
molecular volume. Rat skin was usually used in most of the in vitro experiments.
This practice is inconvenient so the effect of treatment and storage conditions on
barrier functions of rat skin was studied. The Kruskal-Wallis statistical analysis
showed that k, of acyclovir and acetophenone diffusing through three rat skin
groups pretreated differently, at -20°C for 13-15 days, were not different from
control groups and no difference was found between sex (p-value > 0.05). The
effect of enhancers and vehicles on percutaneous absorption of acyclovir was also
studied. It was found that 50%v/v ethanol/water could enhance permeation of
acyclovir through human epidermis. 4% w/v L-menthol in 50%v/v ethanol/water
showed superior permeability enhancement over the other four enhancers, i.e.,
0.075%w/v capsaicin, 0.075%w/v nonivamide, 4%w/v methyl salicylate, and
10%w/v tween 80.
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