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Laser Bonding for Bone-Bioceramics Using Collagen Properties in Bone Componets
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The authors have proposed a technique for the laser bonding of bone with
bioceramics (G-HAp) sintered with hydroxyapatite and glass powders. This study is to investigate the
effects of glass content in the G-HAp on the bonding strength and to verify the laser bonding between the
G-HAp and the bone surface covered with periosteum. The G-HAp plate was positioned onto a bovine bone
specimen, and a 5 mm diameter area was irradiated with a fiber laser beam in vitro . Every G-HAp specimen
was instantaneously bonded to the bone specimen. The highest shear strength of the bonding between the
bone and G-HAp specimen was 12.4 + 3.8 N at 20 wt% glass content in shear fracture tests. The G-HAp,
periosteum, and bone were melted, and a bonding substance was generated to bond both materials through
the periosteum, thus suggesting the feasibility of the laser bonding method for clinical applications.
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