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APSTRACT 172560

This thesis was aimed to synthesize and study their mechanical properties.
Hydroxyapatite powder (HAp) was synthesized by co-precipitation of calcium hydroxide and
phosphoric acid under highly basic solution and then shaped to the porous blocks. Cyclic-oligo
(ethylene glutarate) (C-PEG) was synthesized by cyclodepolymerization technique. HAp/PEG
composites were prepared by soaking the porous HAp blocks in the C-PEG solution, and then
performing in-situ ring-opening polymerization (ROP) of C-PEG within the porous HAp blocks
at various reaction temperatures and times, in the range of 180 - 220°C and 24 - 72 hours,
respectively. The weight average molecular weight of PEG in HAp/PEG composites was in the
range of 2,700 - 6,920 g/mol which increases with reaction temperatures and times. The
molecular weight distribution was in the range of 1.3 - 2.3. The composition of PEG in HAp/PEG
composites characterized by thermogravimetric analysis (TGA) was in the range of 11 - 18% by
weight. The compressive strength of the composites was in the range of 5 - 20 MPa depending on
the content of PEG in the composites. Bioactivity of HAp/PEG composites was studied by
soaking the composites in simulated body fluid (SBF) with a flow rate of 130 ml/day for 7 - 28
days. The composition of HAp/PEG composites surface was characterized by Scanning Electron
Microscopic-Electron Diffraction Spectroscopic (SEM-EDS). The results showed that the C:Ca
ratio was decreased due to the degradation of PEG, while the Ca:P ratio was increased and

reached to its value of virgin HAp. This indicated the formation of crystalline HAp from the SBF

solution on the surfaces of HAp/PEG composites.



