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Abstract

It is well known that hydroxyapatite(HAP) has excellent properties as a biomaterial because of
its biocompatibity and bioactivity. The dense and porous ones are produced by conventional ceramic
methods. In this study, porous HAP will -be prepared through glass route based on the idea of phase
separation, expecting stronger preducts.

Firstly, the HAP-Borax system is selected. If the mixtures exhibit phase separation phases
with three dimentional interconnected structure ét‘ HAP rich phase and Borax rich phases, the latter
one will be leached away by acid to produce porous HAP. In the experiment, it is found that HAP-
Borax system do not form glass, HAP crystal do not decompose when mix with Borax and a three
dimentional interconnected porous HAP cannot be prepared.

The second trial is the preparation porous HAP via composite route by mixing HAP and a
phase separable boro-silicate glass with additional CaCO, as a foaming agent. After sintering, futher
heat treatment and subsequently acid leaching, a porous HAP/glass composite containing HAP phase
and a minor phase of B-Ca2P207 is obtained. This material consists of large, medium and small pores.
These pores are interconnected to each other. However, this material is not very strong.

The final study is to investigate phase separation and crystallization in the CaO-P,0,-B,0,-
Na,0-Al,0,-Si0, system of glasses. AlL,O; and SiO, are added to increase the viscosity of the melt and
improve chemical durability. Numbers of glass batches are melted, quenched, heat treated and acid
leached. DTA, Dilatometer, SEM..and XRD are used for analysis. The phase separation and
crystalization take place in the compositions containing (CaO+P,0;) range from 50 to 73 mole% .
AlPO,, B-Ca3(PO4) and B‘Ca:,_PZO7 crystals are observed but no porous glass-ceramic is obtained.
However, by controlling (CaO+P205) mole% in addition to heat treatment, a glass-ceramic containing
a large amount and a large size of B-CazPZO7 crystals can be produced. This glass-ceramic is a

biomaterial and exhibits a good machinability.



