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53402201 : MAJOR : POLYMER SCIENCE AND ENGINEERING
KEY WORD : CHITOSAN/HYDROXYAPATITE/PLASTICIZER/BIOCOMPOSITE MATERIALS/
ANTIMICROBIAL MATERIALS
KANTAWAT MARDSUREN : PREPARATION  AND  TESTING OF
BIO-NANOCOMPOSITE FILMS BASED ON CHITOSAN AND HYDROXYAPATITE.
THESIS ADVISOR : NATTAWUT CHAIYUT, Ph.D. 151 pp.

In this research, the development of composite films obtained from chitosan and
hydroxyapatite using natural raw materials was studied. The aim of this work was to synthesize
and characterize the natural hydroxyapatite from bovine bone for using as filler in composite
films. The effect of different plasticizers on the improvement of chitosan film properties was also
studied and the suitable plasticizer was used for the preparation of the composite films. In
addition, the antibacterial properties of the resulting composite films  were examined. The
main types of plasticizers were glycerol and poly(ethylene glycol) with different molecular
weights (200, 400 and 600). The synthesized hydroxyapatite was characterized using Fourier
transform infrared (FTIR) spectroscopy, X-ray diffraction (XRD) analysis, thermogravimetric
analysis (TGA), scanning electron microscopy (SEM), and energy-dispersive X-ray
spectroscopy (EDX) techniques. The results indicated that the pure synthesized hydroxyapatite
was produced by calcination at 700 °C. The use of various plasticizers for the preparation of
the plasticized chitosan films resulted in the different advantage and disadvantage properties.
Glycerol plasticized chitosan films showed the highest flexibility and lowest swelling after
submerging in phosphate buffer saline solution. Their use is, however, limited by relatively poor
mechanical and thermal properties. For poly(ethylene glycol) with a molecular weight of 600,
the plasticized films showed the good thermal and mechanical properties. However, there were
less flexibility and relatively high swelling in phosphate buffer saline solution. The chitosan films
plasticized by poly(ethylene glycol) with a molecular weight of 200 had good thermal and
mechanical properties as well as high water vapor permeability and less swelling in phosphate
buffer saline solution. Even though the deterioration of mechanical properties of the chitosan
films plasticized by poly(ethylene glycol) with a molecular weight of 200 was shown as an
increase in the hydroxyapatite content because of the agglomeration of hydroxyapatite
particles, these plasticized composite films showed superior mechanical properties as
compared with those of other plasticized composite films. From the antibacterial test of the
composite films using hydroxyapatite and Ag-doped hydroxyapatite, the resulting composite
films showed the enhancement of bactericidal activity against Staphylococcus auresus and
Escherichia coli, especially, the use of Ag-doped hydroxyapatite. The obtained composite films
can therefore be used and developed for packaging and medical applications.
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