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Abstract

This work was conducted to study effect of formulation compositions on physicochemical
properties of diclofenac sodium-loaded trimethylchitosan nanoparticles (DC-TMCN) and
to determine pharmacokinetic parameters of diclofenac sodium (DC) in the eye after
instillation of a DC-TMCN eye drop. Medium chain chitosan was treated under a
quaternization reaction for trimethylchitosan (TMC) synthesis. The obtained TMC was
used for DC-TMCN production by using an iontotropic gelation method. Compositions of
DC-TMCN i.e. content of TMC and tripolyphosphate (TPP) were varied. They were
evaluated their particle size, zeta potential, morphology, % drug entrapment efficiency.
An in vitro and an in vivo eye irritation test for DC-TMCN were performed by using an
MTT assay in corneal fibroblast cells and New Zealand albino rabbits, respectively.
Pharmacokinetic parameters of DC in rabbit eyes were determined. It was found that the
pattern of 1H-NMR spectrum of TMC synthesized for this study was consistent with the
reference with %DQ of 49.8. Particle size of DC-TMCN were in the range of 131.2-185.9
nm. It tended to increase with increment of either TMC or TPP content. Their positive
zeta potential also increased with increase in TMC content but decreased with increase
in TPP content. DC-TMCN possessed condensed spherical morphology with %drug
entrapment efficiency around 74.6-98.3. They were not toxic to corneal fibroblast cells
and did not irritate rabbit eyes. The DC-TMCN eye drop provided more AUC of DC in
aqueous humor with later T,., compared to the DC solution eye drop. Furthermore,
elimination of DC in aqueous humor obtained from the DC-TMCN eye drop was delayed

with less K, than that of DC in aqueous humor obtained from the DC eye drop solution.
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