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Bone defects attributed to severe periodontitis, trauma, and injury are frequently encountered in
the fields of oral implant and orthopedics. Autogenous bone grafting has several disadvantages
including the second surgery and the limited supply of bone, and artificial bone grafts are promising
alternatives. Tricalcium phosphate (TCP) is a bioresorbable bone substitute used for oral implants
and in orthopedics, which is thermodynamically stable and shows higher solubility than beta-TCP.
We have been studying the porous TCP as a scaffold but the osteoinduction for bone-regeneration is
not satisfactory. Then we originally developed a novel basic fibroblastgrowth factor (bFGF
immobilizing technique using cationic peptides and heparin as interface modifiers. The effect of
porous alpha- -TCP with immobilized bFGF on bone regeneration was proved in rat model
preliminary, and more evaluations in rat models and large animal defect models were carried out this
year. Each point in the evaluations was reported below.

1)Immobilization process of the surface modifying peptide, heparin, and bFGF onto alpha-TCP
was evaluated quantitatively using radioisotope experiments. Tha peptide immobilization greatly
improved heparin immobilization through the electrostatic interaction. The immobilized heparin
improved the activity of immobilized bFGF via the biological interaction of heparin and bFGF that is
considered to inhibit the inactivation of bFGF.

2) A line of experiments disclosed the following three results: (1) Heparinized alfa-TCP induced
superior bone formation than that of intact alpha-TCP; (2) Heparin stained at blue can be a starting
point of the new bone formation; (3) Heparin was only conserved at the interface of bone and
granules. These results indicate that the heparinization of alpha-TCP might be a usable technique to
enhance the bone forming capability of [} TCP.

3) Histological evaluation were performed two, four and eight weeks after implantation.
Histological evaluation two weeks after implantation revealed that the porous alpha-TCP had
degraded and bone had formed on the surface of a-TCP particles in the bFGF group. At eight weeks,
continuous cortical bone with a Haversian structure covered the top of bone defects in the bFGF
group.

4) Micro CT analysis showed the two wall bone defects (3.5 x 3.5 x 4 mm) were created.
Supporting bone and cementum of the teeth were removed with steel burs and the exposed surfaces
of the teeth were smoothed.



5) Human mesenchymal stem cells (hMSC) were well grown on porous alpha-TCP with bFGF
bound via heparin (bFGF group) using actin staining image. The gene expression of Runx2 and
alkaline phosphatase , which is osteoblasts differentiation in hMSC of the bFGF group is
significantly higher than that of control group.
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