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Abstract

Electrically active bioglass has increased much attention as artificial bone graft materials.
In the present work, the effects of barium zirconium titanate (BZT) addition on physical,
electrical and bioactive properties of calcium phosphate glass (CPGs) in two systems were
investigated. These systems are calcium phosphate glass (45P,0,-40Ca0O-15Na,0: CPGs) with
addition of barium zirconium titanate (BaZr,Ti,,O,: BZT0.05) and calcium phosphate glass
(45P,0,-40Ca0-15Na,0: CPGs) with addition of barium zirconium titanate (BaZr,,,Ti,,,0;,
BZT0.10).

For the first system, the fabrication of bioglass-ceramics embedded with barium
zirconium titanate crystals has been carried out. The BaZrTi,,0,-x40Ca0-45P,0,-15Na,O
bioglass-ceramics (CPGs/xBZT where x = 0, 10, 20, 30, 40 and 50 wt%) were prepared by an
incorporation method. Crystallization temperature of each glass was achieved by differential
thermal analysis (DTA). The XRD and SEM techniques were also used to characterize their phase
formation and microstructure, respectively. The results showed that, the addition BZT content at

10 wt.% possessed highest dielectric constant and piezoelectric coefficient. The biocompatibility



of BZT/CPGs of all bioglass samples was found to be higher than that of the pure CPGs after
soaking in SBF for 14 days.
For the second system, the BaZr, Ti,,,O, addition on calcium phosphate ceramics was

investigated. The BaZr,, Ti,,,0,-40Ca0-45P,0,-15Na,O ceramics ((1-x)CPGs-xBZT where x =

0.90
0, 10, 20, 30 and 40 mol%) was prepared by conventional melt quenching technique. Then
powder was compacted and sintered at various temperatures. The structural properties were
characterized by X-ray diffraction (XRD). From the XRD result, BZT (JCDPS file no. 031-0019),
B—Ca2P207 (JCDPS file no. 03-0604), NaPO, (JCDPS file no. 011-0650) were found to
precipitate in all glass ceramics. The amount of BZT phase was found to increase with increasing
BZT content. It was found that, dielectric, piezoelectric and also microhardness properties of the
glass ceramics could be enhanced by the addition of BZT. The glass ceramics had good
bioactivity except for the glass ceramic sample with x = 0.2, which showed no evidence of apatite
growth in simulated body fluid for 7 days. Piezoelectric bioglass may be of particular interest in

the development of biomaterials for repairing bone defects by regeneration of bone and support of

cellular growth.



