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Abstract

Nystatin, one of the oldest and cheapest antifungal drugs, is
available in the form of different pharmaceutical preparations. Marketed
topical formulations of Nystatin shared a main drawback that is their need
for multiple applications to achieve complete eradication of causative
fungi. This disadvantage may reduce patient compliance and resulted in
incomplete cure of topical and mucocutaneous candidiasis. Microspheres
as being one of sustained release preparations that achieve slow release of
drug over an extended period of time, may offer a solution for such

problems.

Accordingly, this research is aimed to incorporate Nystatin in a
microspheres delivery system that prolong the release of Nystatin at the
site of application, to reduce the frequency of application and the amount
of drug administered and consequently improve patient compliance and

acceptance.

In this work, Nystatin microspheres were formulated by chemical
cross-linking method using five different chitosan concentrations. In
addition, the effect of chitosan ratio on microspheres size and
morphology, drug content, entrapment efficiency and drug release

kinetics were studied.

It 1s found that four out of the five chitosan concentrations used are

successful in producing Nystatin microspheres.

The study concluded that chitosan concentration has the most
significant effect on the mean microspheres size. The results also showed

that there is a direct relationship between chitosan concentration used and



both of entrapment efficiency and product yield as both factors increased

with increment of chitosan ratio.

The results of Fourier Transform Infrared Spectroscopy (FTIR) and
Differential Scanning Calorimetry (DSC) study reveal the absence of
interactions between Nystatin and the inert ingredients incorporated in the

study.

Formula N1C1 (formulated with 1:1 nystatin: chitosan ratio)
showed a sufficient entrapment efficiency with acceptable microspheres
size. In -vitro release studies resulted in 95.6% release of nystatin from
N1C1 formula after 15 hours, while other formulas showed incomplete
release of nystatin. Accordingly, NICI is selected as the best
microspheres formula among the prepared formulas. All formulas

followed Higuchi kinetics as the model for releasing of Nystatin.

The selected microspheres formula (N1C1) is further incorporated
into a topical gel. In order to study the effect of Carbopol 940
concentration on the release of Nystatin from the topical gel, N1C1 was

incorporated into eight different gel formulas.

The results of the in- vitro permeation study of all gel formulas
indicated that Nystatin permeated through goat skin and hence could
permeate through the human skin as well. Gel formula MG2 (formulated
with 0.4% carbopole 940) showed the highest release of Nystatin after 15

hr., so it is selected as the optimized gel formula.

The in- vitro antifungal activity proved that the selected gel
formula (MG2) was effective against Candida albicans and represents a
promising alternative to the available marketed Nystatin topical

preparations.
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