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FORMULATION AND EVALUATION OF ACYCLOVIR
MICROEMULSIONS

E. Ramadan, Th. Borg', G. M. Abdelghani and N. M. Saleh

Department of Pharmaceutics, Faculty of Pharmacy, Mansoura University, Mansoura, Egypt

Certain oils and surfactants were screened to select the most suitable ones for the
preparation of microemulsions. Labrafil M 1944 CS®, Labrafil M 2125 CS® and Capryol 90°
were selected as oils while Tween 80 was selected as a surfactant. Tween 80 was mixed with n-
butanol (n-Bu) at different w/w ratios (K 1:2, 1:1, 2:1 and 3:1 as surfactant to cosurfactant
(SCo9) respectively. Pseudoternary phase diagrams were constructed using the selected oils
(Labrafil M 1944 CS®, Labrafil M 2125 CS® and Capryol 90®) with the different K, ratios.
Microemulsion formulations were prepared using Labrafil M 1944 CS®, Tween 80 and n-Bu
with K., 2:1. The physicochemical characteristics involving viscosity, refractive index (RI),
conductivity and pH were determined for these systems. In addition, the solubility of acyclovir
in the prepared microemulsion systems (MEs) was measured. Acyclovir was incorporated to
three MEs (ME,, MEsy and MEg,) representing three different regions in the phase diagram;
water in oil (w/o), bicontinuous (Bc) and oil in water (o/w) respectively. All of the prepared
formulations were subjected to thermodynamic stability studies. The droplets size,
polydispersity index (PDI) and zetapotential (ZP) of both before and after drug incorporation
were determined. Acyclovir release from drug loaded MEs was determined and the kinetic of
the release data was calculated.

The conductivity and viscosity results proved the presence of three regions in the phase
diagram (w/o, Bc and o/w). The refractive index showed that the prepared MEs were
transparent and isotropic. All the formulations were thermodynamically stable. The droplet size
of drug loaded MEs was higher than that of corresponding unloaded ones but all have droplet
size in nano range. PDI was found to be less than 0.5 and ZP in the range of -0.101 to 2.5 mV.
Release of acyclovir from MEg, (0.1, 1.99, 17.98 and 79.92 w/w for acyclovir, oil, SCoS and
water respectively) was the highest among the other ones. Modd of non-Fickian "anomalous’
transport rel ease was the mechanism of drug release from the selected MEs.

In conclusion, stable isotropic microemulsion systems using Labrafil M 1944 CS®, Tween
80 and n-butanol as oil, surfactant and cosurfactant respectively with K., 2:1 could be
formulated. The viscosity and electric conductivity results proved the presence of three areas;
w/o, Bc and o/w in phase diagram. Acyclovir could be loaded into different microemulsion
systems. The percent drug release increased by increasing the water content of microemulsion.
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