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Summary

Hydroxyapatite (HAP) shows different characteristics depending on the sintering tem-
perature. However, the effects of the heat treatments on bone formation ability in bone de-
fects have not been well elucidated.

To develop bene filling materials having higher tissue affinity and superior bone conduc-
tivity, we attempt in this study to clarify the histological processes of osteosynthesis and os-
teogenesis in response to various heat-treated spherical HAP particles filled in bone de-
fects.

Spherical-shaped HAP particles (ca/p of more than 1.7) were heat—treated at 800C and
900 for 60 and 1440 minutes. Each HAP particle was examined in bone defects (diameter
3mm) surgically created in the calvaria of male rats. Demineralized sections were made

and observed by light microscopy. Some non—demineralized specimens were examined by
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scanning electron microscopy. At 7 days after implantation, new bone formation occurred

from the surface of bone defected cavity in all experimental groups. At 14 days, newly
formed bone was observed only around the HAP particles heat—treated at 800C for 1440
minutes (the 800/1440 group). Bone formation of the 800/1440 groups was more rapid than

in the other experimental groups. Furthermore, in the 800/1440 group, the number of -

TRAP positive multinucleated cells (osteoclast—like cells) resorbing HAP particles was

much greater than that in other experimental groups throughout the experimental period.

These results demonstrate that 800/1440 HAP particles have superior osteoconductivity

and bioresorbability and suggest they may be useful as a filling material for bone defects.
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