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Abstract

Functional graded hydroxyapatite originated from animal bone (fg-HAp) which has the pore diameter,
porosity, and small amounts of metal ions derived from cancellous bone, is one of biomimetic materials
with excellent bio-absorption and body fluid permeation characteristics. Porous fg-HAp ceramics were
prepared by the calcination and partial dissolution-precipitation methods and rhBMP-2(recombinant
human bone morphogenetic protein-2) loaded fg-HAp (rhBMP-2/fg-HAp) ceramics were implanted into
rats or nude mice. The release and osteoinduction characteristics of thBMP-2 from the ceramics were
evaluated. At 7 days after the implantation to the subcutaneous tissue of back part in nude mice,
retention percentage of rhBMP-2 exhibited about 60%, suggesting that fg-HAp ceramics are ideal
osteoinductive scaffolds. At 4 weeks after the implantation on the periosteum of biparietal bone in
rats, degradation-bioabsorption of fg-HAp, bone formation involving fg-HAp fragmented, giant cell
around fg-HAp surface and osteoblast around new bone were observed. Since the periosteum played a
role of tissue boundary film possible for separation and excision, design and control-technologies of
living tissues that were efficient for bone-regenerative therapy were proposed. It was clarified that
commercial biloceramics were easily modified to the microstructure and crystalline phase-controlled
biomimetic ceramics by the supersonic and partial dissolution-precipitation methods.

KEY-WORDS : biomimetic materials, natural apatite, functional gradation, bio-absorption, bone-
regenerative therapy, partial dissolution-precipitation, supersonic treatment
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pH1, 300rpm, HNO3)

1212, 1 h#EFRERSYERE, pHE~TT24hHT IR L 7ot
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