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ABSTRACT

There have been many studies on the biological phenomena of Bioglasses, which may be used as implant
materials in human body. However, not many works on the Bioglass compositions have been reported. In the
present study , the effect of AlLO, substitution for 510, in Bioglass of Na,Q - CaD - P,0s- Si0, system on its
structure and properties was examined, Infrared and Raman spectrcscopic studies for the glass siructural
analysis, differentical thermal analysis and X-ray diffraction analvsis for crystallization of the glass were
perfomed. Several physical properties, such as thermal expansion coefficient, softening point, microhardness
and reaction phenomena, were algo measured.

The major crystalline phase, after heat treatment of the glasses, was Na,Ca; (Si0;); and the crystal was
transformed into other phase with increased substitution of Al,Q,. The added AlLQs reduced non-bridging oxygen
in glass structure and thermal expansion coefficient, but increased glass density, sofening point and
microhardness. When the glasses are reacted in Tris-buffer solution, the substituted ALO; inhibited the

formation of hydroxyapatite on the Bioglass surface, and no hydroxyapatite was formed for the sample which
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contained more than 6wt.% of ALO, even if they were reacted for 600 hours.
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Table 1. Chemical Composition of Batch Glasses.

(wt. %)
Batch No | Si(h Al;O4 Ca0 Wa,0 PO
Al-Q 45 0
Al-2 43 2
Al4 41 4
ALG P P 24.5 24.5 6
Al-8 37 8
Al-10 35 10
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