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Abstract
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Project Title: Characterization of sodium caseinate-clay composite films for local fluconazole
delivery in oral candidiasis
Investigator: Prof.Dr. Thaned Pongjanyakul, Faculty of Pharmaceutical Sciences, Khon Kaen
University

E-mail Address: thaned@kku.ac.th
Project Period: 15 May 2017 — 14 May 2019

The objectives of this work were to characterize the composite films of sodium caseinate
(SC) and clays, such as magnesium aluminum silicate (MAS) and halloysite (HS), for
pharmaceutical uses and to prepare and evaluate fluconazole (FZ) films by using the SC-clay
composite as a matrix former. Moreover, the FZ-loaded SC films surface modified by
chitosan (CS) were also investigated. The results showed that the amide and amino groups of
SC could molecularly interact with the hydroxyl groups of clays via hydrogen bonding. Clays
added could enhance thermal stability of the SC films. The puncture strength and elongation
of the SC films decreased with increasing clay ratios in the dry state. On the other hand,
increasing clay ratios caused an increase of puncture strength of the wet films in acidic
medium. The SC-clay films did not obviously retard the water vapor permeation, but the drug
permeability and diffusion coefficient across the films in acidic medium remarkably
decreased when increasing clay ratios. Furthermore, the SC-clay dispersions could be
employed as a film coating material for modifying drug release. The SC-clay films containing
FZ could be prepared using a spray method. Incorporation of clay can enhance thermal and
mechanical properties of the films. Besides, the FZ-loaded SC-clay films presented slower
release when compared with the film without clay due to denser structure of the films. The FZ
in the films showed the different polymorphism when compared with FZ powder, suggesting
the polymorphism change of FZ during recrystallization in film preparation. However, the
FZ-loaded SC-clay films still possessed antifungal activity and mucoadhesive property. The
SC-CS bilayer film added with FZ showed slower drug release when compared with the SC
films because SC and CS are able to form the molecular interaction via hydrogen bonding.
The complex structure of the SC-CS bilayer film could enhance the strength of the films, and
also provided good mucoadhesive properties. The FZ released from the SC-CS bilayer films
still had an anticandidal activity. These findings suggested that the SC-clay films and the SC-
CS bilayer films have a good potential for use as a novel delivery system for antifungal drug
in treatment of oral candidiasis.
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