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ABSTRACT

This research study aims to fabrication and characterization of composite
porous bone scaffold from chitosan-gelatin/hydroxyapatite for use as bone filler in
medical application. An investigation on developing porous bone scaffold was carried
out in order to identify a proper mixing ratio between chitosan, gelatin and
hydroxyapatite, which could yield appropriate biodegradability, porosity and swelling
property for bone grafting. Mixture design technique was implemented to investigate
the effect of mixing ratio among chitosan-gelatin/hydroxyapatite on the properties of
the porous scaffold. Three physical properties: biodegradability, porosity and
swelling ability were used for mixing ratio optimization. In this study, 5 levels of
mixing ratio between chitosan-gelatin and hydroxyapatite were used and varied by the
mixture design technigque. According to the test results, the degradability decreased by
increased chitosan-gelatin and hydroxyapatite concentration. In the meantime, the
porosity was increased by decreased chitosan-gelatin and hydroxyapatite
concentration, while the swelling property was increased by increased chitosan-
gelatin and decreased hydroxyapatite concentration. The optimal condition was
evaluated based on mutual benefit of these three physical properties. The optimization
ratio of chitosan-gelatin solution was 2.6223%, hydroxyapatite was 2.1654% and 1%
acetic acid solution was 95.2124%. The Young’s modulus of porous bone scaffolds
was close enough to human bone cartilage that it could be used as bone filler for

replacement in bone damage or bone loss at non-load bearing location Furthermore,



Vi

SEM technique showed a continuous structure of irregular interconnected
pores in the 100-500 um range which allowed for blood supply and cell attachment.
Additionally , this porous scaffold proved non-toxic in human body based on cell
viability evaluation. This developing porous bone scaffold could be a promising
alternative for bone substitute using bone tissue engineering technique for bone

grafting in the future.
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