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In Vitro Bonding Conditions of Bone and Ceramics By Laser Irradiation
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Abstract: The authors have proposed a technique for the laser bonding of bone with bioceramics sintered with
hydroxyapatite and MgO-A1,0;-Si0, glass powders. This study aimed to investigate the effects of the additive rate of
glass powder in the bioceramics on the bonding strength and to verify the laser bonding of the bioceramic plate to the
cortical bone surface covered with periosteum. A small hole was bored at the center of a bioceramic plate. The bioceramic
plate was positioned onto a bovine bone specimen and a S-mm diameter area was irradiated. The bonding strength was the
highest at the additive rate of glass powder 20 w%. Using the bioceramic plate, we confirmed that the bioceramic plate
instantaneously bonded to the bone surface covered with periosteum by fiber laser irradiation using a 400 W laser power
and a 1.0 s exposure time.
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Ceramic specimen (left) and bone surface specimen
with periosteum (right)
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Fig. 2 Laser irradiation system
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Fig. 3 Experimental system for obtaining the fracture shear
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Fig. 4 (a) Top view and (b) cross-section of the bonding area
between ceramics containing of 20 w% glass and bone surface
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Fig. 5 SEM image of the bonding substance
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