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ABSTRACT

In this study, the physicochemical properties of chitosan and its stability in
solution for potential use as an ocular drug delivery vehicle were studied. The

physicochemical properties of the chitosan used were characterized in terms of loss on
drying, degree of deacetylation (DD) and viscosity-average molecular weight (MV)

which were found to be 13.5%, 94%, and 6.03 x 10° respectively.

Chitosan solutions of 0.1% and 0.3% wi/v concentrations in 1% aqueous L(+)-
lactic acid were prepared. Sterilization of the solutions by autoclaving at 121°C at 15
psi pressure for 15 mins resulted in rapid acid-catalysed hydrolytic chain scission of
the chitosan which, in turn, resulted in a drastic reduction in solution viscosity. There
after, the solutions remained relatively stable during storage at 30 °C and more so at
2-8 °C with only slight decreases in viscosity over a period of 360 days.

The vancomycin was prepared at 50 mg/ml by reconstituting with Tears
Naturale 11™, 0.9% sodium chloride and the 0.1% and 0.3% chitosan solutions. The
stability of the solutions were evaluated by measuring their antimicrobial potency

from the minimum inhibitory concentration determined against Staphylococcus



aureus, UV absorption and pH. The results of this study showed that vancomycin eye
drops at 50 mg/ml in the 0.1% and 0.3% chitosan solutions were stable for 28 days
when stored at 2-8 °C.

The pharmacokinetics of topically applied vancomycin was studied in rabbit
eyes. Vancomycin at 50 mg/ml was reconstituted in four preparations: Tears Naturale
1™, 0.9% sodium chloride, and the 0.1% and 0.3% chitosan solutions. Twenty-five
pl of vancomycin (50 mg/ml) were applied into the lower conjunctival eye sac. Tear
samples were then collected after 0, 30, 60, 90 and 120 minutes to evaluate the
pharmacokinetics. The results showed that vancomycin eye drops at 50 mg/ml in the
0.3% chitosan solution were equivalent to Tears Naturale 1I™ in terms of
bioavailability.

The main conclusion which can be drawn from this study is that the 0.3%
chitosan solution appears to be a promising candidate as a vehicle for vancomycin

ocular drug delivery.
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