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ABSTRACT

Acyclovir (ACV); an antiviral agent; used to treat herpes simplex virus (HSV) which can
be transmitted from person to person by direct contact with an infected area of the skin.
Due to ACV lower aqueous solubility and extensive first-pass metabolism, its absolute
bioavailability does not exceed 30%. The objective of this work was to improve the
solubility and bioavailability of ACV by its formulation in a nanosized delivery system
and incorporate this system in a hydrogel base for transdermal delivery. The solubility of
ACYV in different oils, surfactants, and cosurfactants were performed. Mixture design
with cubic model was utilized to get ACV-loaded nanoemulsion (NE) with minimum
globule size. This formula was incorporated in transdermal formulation using chitosan as
a gel base and Eugenol as a permeation enhancer. Box-Behnken design was used to
evaluate the effects of the molecular weight of chitosan (X;), percentage of chitosan (Xy),
and percentage of enhancer (X3) on the spreadability of the hydrogel (Y1) and the
percentage of ACV permeated through the rat skin (). The relative bioavailability of
the optimized acyclovir-nanoemulsion (ACV-NE) hydrogel was compared with the
corresponding hydrogel containing raw ACV, and the marketed ACV cream after
application of single dose on the rat skin using a parallel cross-over design. The results
revealed that ACV-NE hydrogel formula enhanced the percentage ACV permeated by 2-
fold and 1.5-fold higher than the corresponding hydrogel containing raw ACV and
marketed cream, respectively. Also, the pharmacokinetic data of optimized ACV-NE
hydrogel showed prolonged tnax, increased Cmax and AUC.in indicating improved
relative bioavailability by 535.2 % and 244.6 % with respect to raw ACV hydrogel and
marketed ACV cream, respectively. This marked improvement of ACV bioavailability
encourages its application onto the skin for the treatment of HSV.



