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Abstract

Self-setting calcium phosphates or calcium phosphate cements (CPC) were
known to have the ability to set and harden in situ body but their use has been restricted
due to their low mechanical properties and biodegradable rate. To resolve this limitation,
B—tricalcium phosphate (B—TCP) was added to improve the biodegradation rate,
bioactivity and osteoconductivity. Moreover, chitosan fibers (CF) were selected as
degradable polymer fiber used to reinforce the CPC in order to enhance the mechanical

properties for the first period of the setting.

Apatite CPC were prepared from Ol-tricalcium phosphate (Q-TCP), dicalcium
phosphate anhydrous (DCPA), calcium carbonate (CaCOs;) and precipitated
hydroxyapatite (PHA). The B—TCP was added up to 40 %w/w in apatite CPC. In addition
to the CF were selected as degradable polymer fibers to reinforce the bone cement.
The addition of B—TCP could improve the biodegradation rate and bioactivity. While the

addition of CF resulted in the setting time and mechanical properties of bone cement.

Finally, the bone cement containing 20 %w/w B—TCP with 1 % w/w CF (BCPC-CF)
with liquid phase at pH 7.4 had good properties and was suitable for tissue engineering.
After 8 weeks of the immersion in simulate body fluid (SBF) solution, the biphasic calcium
phosphate (BCPC) consisted of hydroxyapatite (HA) and B-TCP phases. The setting time
of new bone cement was 3.92 + 0.29 min. for initial setting time, 11.46 + 0.14 min. for
final setting time, compressive strength up to 28.73 + 1.92 MPa for 12 weeks. In this
study, In vitro and In vivo toxicity were not harmful to cells. Cell proliferation, cell-
biomaterial interaction, cell differentiation were excellent for the self-setting of

injectable BCPC-CF composites as used in bone tissue engineering.





