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ABSTRACT

This research project has been concerned with the preparation,
characterisation and property testing of hydroxyapatite-chitosan (HA-CTS)
composites for use as scaffolds for bone tissue regeneration. Two different
commercial chitosan (CTS) products were compared, namely: CTS prepared from
a-chitin from shrimp waste (Seafresh) and from B-chitin from squid waste (Ta Ming).
From their characterisation, it was found that the CTS (Ta Ming) had a higher
molecular weight than the CTS (Seafresh) but a lower degree of deacetylation. Both

CTS products had moisture contents of about 10% by weight.

HA was synthesized via the reaction between orthophosphoric acid, H3POs,

and calcium hydroxide, Ca(OH),, yielding a product with a Ca/P atomic ratio of 1.76,



higher than the theoretical value of 1.67 calculated from the HA molecular formula of
Ca;o(PO4)s(OH),. This high Ca/P was possibly due to contamination with unreacted
Ca(OH), from the synthesis reaction. The HA product was obtained in the form of

a finely divided white powder.

HA-CTS (1:1 w/w) composites were prepared by a chemical co-precipitation
method. In this method, the CTS was precipitated from solution in dilute aqueous
acetic acid at the same time that the HA was formed and co-precipitated in the same
mixture. Scanning electron microscopy (SEM) results showed that the HA-CTS
composites were not just HA/CTS particulate mixtures but were genuine composite
materials with the HA particles embedded in the CTS matrix. Both composites could
be conveniently transformed into putty-like materials by adding an equal weight of
20% w/v aqueous citric acid solution and mixing and moulding by hand. Their setting
times were of the order of 20-30 mins with the HA-CTS (Ta Ming) slightly faster than

the HA-CTS (Seafresh) composite.

Finally, in vitro hydrolytic degradation experiments carried out on
compressed discs immersed in a simulated body fluid solution at 37 °C for a period of
12 weeks showed that, after the fast initial weight loss of citric acid, CTS degradation
from the composite was relatively slow with HA-CTS (Seafresh) slightly faster than
the HA-CTS (Ta Ming). Both composites showed evidence from SEM that, following
CTS loss from the surface, the exposed HA particles then formed a less hydrophilic

surface which slowed down further weight loss.
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