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1. Acceleration of bone-replacing rate of carbonate apatite (COsAp) bone replacement.

Carbonate apatite (COsAp) is a component of bone, and COsAp block is known to be replaced
to bone based on bone remodeling process. In addition, COsAp shows better osteoconductivity
than hydroxyapatite and pB-tricalcium phosphate bone substitutes.

Fabrication of one- and three-dimensional porous COsAp block was studied to accelerate bone
replacement. For fabrication of one-dimensional porous COsAp block, COs3Ap honeycomb was
found to be a good candidate. After a binder containing Ca(OH): is extruded from honeycomb die,
it is debindered and carbonated to fabricate CaCOs honeycomb, followed by phosphorylation in
sodium phosphate solution. When bone defect was reconstructed with the honeycomb, not only
bone but also vascularization was confirmed inside the honeycomb. Key problem is the gray color
of the CO3Ap honeycomb. For three-dimensional porous structure, its fabrication methods have
already established for the initially set mechanical strength. Now, studies are ongoing for the
COsAp porous body with higher mechanical strength. GC supplies special low materials and

Tokushima University is evaluating the porous body using experimental animals.

2. Regulation of the osteoconductivity of Ti implant.

It was found that osteoconductivity of Ti implant depend both on surface morphology and
chemical modification. Ca modification improved osteoconductivity of Ti implant significantly.
However, effects of Ca modification on osteoconductivity is limited on the roughened Ti implant.

This year, amount of Ca modification was increased and evaluated its effect on
osteoconductivity. Animal experiment demonstrated that larger amount of Ca modification

improves the osteoconductivity even on the surface of roughened Ti implant.

3. Regulation of osteoconductivity of PEEK implant.

Ti implant shows excellent osteointegration. However, artifact and allergy is serious drawback.
Recently, poly ether ether ketone (PEEK) became available for its clinical use. PEEK has similar
physical properties with bone and demonstrate no artifact and allergy. During stage I, it was found
that PEEK shows osteoconductivity when its surface was chemically modified.

In order to understand the implant that this chemical modification method is applicable, several

polymer was evaluated with respect to the chemical treatment and its effect on osteoconductivity. It
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was found that the chemical modification is possible for some polymers such as poly ethylene

thelephatarate (PET) that is used for artificial tendon. Also, similar chemical modification methods

are evaluated to understand the most effective way to fabricate osteoconductive PEEK.

In addition, technology transfer to Kyocera Medical and attempts to get approval of this

osteoconductive PEEK from PMDA was tired in this year.
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