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Effects of Carbon Dioxide Laser Irradiation on Bone Deposition onto

Bone Replacement Materials

Hitoshi AbacHI

Application of biomaterials that replace bone tissues is effective in jawbone regen-
eration. It has been noted that S-tricalcium phosphate (3-TCP) can be applied in im-
plant therapy for bone regeneration methods such as GBR and GTR. Mean while, it has
been reported that carbon dioxide laser could induce bone formation in bone defects and
thus could be applicable to bone regeneration therapy. This study investigated the ef-
fects of laser irradiation on bone deposition on 3-TCP, or more specifically, the effects of
laser irradiation B-TCP filled bone defects in rat tibiae. H-E staining and soft x-ray
demonstrated that bone deposition around B-TCP particles was accelerated by laser
irradiation as compared with that in the control on day 10 after treatment. Interest-
ingly, a larger number of TRAP-positive cells could be seen around the S-TCP particles
in laser irradiated bones than to those in the control bones. These findings indicated
that laser irradiation stimulated bone deposition on S-TCP particles as well as bone
resorption. Furthermore, we focused on the function of osteocytes because they may
play important roles in controlling bone metabolism in response to mechanical force.
Alcian blue and Peanut agglutinin (PNA) lectin staining, which detects sugar chains in
proteoglycans, demonstrated that osteocytes in cortical bone produced larger amounts
of proteoglycans after laser irradiation than in the control. These findings suggested
that laser irradiation promoted bone deposition on S-TCP via osteocytes irradiated by
laser. In conclusion, carbon dioxide laser irradiation stimulated bone deposition on $-
TCP in bone defects in rat tibiae, and the combination of laser irradiation and S-TCP is

available for bone regenerative therapy.
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