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Release Kinetics of Drug from Polydiacetylene Nanocapsule

Coated with Gold Nanoparticles
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ABSTRACT

In this work, we studied the kinetics of drug release from nanocapsule which was composed of an anionic
emulsion of polydiacetylenic core and a photocleavable cationic gold nanoparticle (AuNPs) shell. Drug release from
nanocapsule was studied under varying irradiation times 0, 5, 10 and 15 minutes using a hand-held UV lamp of 365
nm. The release mechanism was investigated by fitting with various models e.g. Zero order, First order, Higuchi and
Hixon-Crowell release model. The release of drug from nanocapsule was well fitted with the Higuchi’s model with
R’ of 0.987, 0.988, 0.9755 and 0.9251, respectively. This can be explained that the encapsulated drug was released
from the nanocapsule by a diffusion mechanism at the initial state of UV irradiation and diffusion mechanism
decreased when increasing an irradiation time. The reduction of diffusive mechanism may have caused by a
degradation of nanoparticle shell matrix leading to decrease of the R’. In the release of drug from the core alone as a
comparison purpose, we found that the mechanism of drug release was fitted with the First order model with the R’

0f 0.9904.
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