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“Creation of innovative hard tissue regeneration and reconstructive systems’” aimed for creation of two innovative
medical devices for the hard tissue regeneration and reconstructive system. One is the creation of osteoconductive
polymer which is thought to be impossible. In this project osteoconductive poly-ether-ether-ketone (PEEK) will be
created. The other is high performance artificial bone substitute which make possible vertical bone formation as
well as bone regeneration environment that requires no autograft. In this project carbonate apatite honeycomb

artificial bone substitute.

Creation of osteoconductive polymer —Osteoconductive PEEK-

All items that should be done by university groups have finished including materials design, cell-level analysis,
histological study, bonding strength evaluation using experimental animals. Moreover, Pharmaceuticals and
Medical Devices Agency (PMDA) confirmed that osteoconductive PEEK will be approved without having clinical
trial under specific condition. And we have proved that osteoconductive PEEK can achieve the specific condition.

Kyocera set a pilot line at the Kyushu University to confirm the production line. Almost no problems were found
mcluding cell level evaluation. At the animal experiment that mimic a condition that surface treatment disappeared
during the implantation, higher bonding strength was observed but variation was large. This results are encouraging

but reason of the large variation should be understood.

High performance artificial bone substitute —Carbonate apatite honevcomb artificial bone substitute-

Carbonate apatite honeycomb artificial bone substitute is a honeycomb type porous artificial bone substitute that

has the same composition with bone. Carbonate apatite honeycomb artificial bone substitute is replaced to bone
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through bone-remodeling process and shows very quick bone formation inside the pores. Thus, it can be used
vertical and horizontal bone augmentation that was classified to be very difficult cases. Moreover, not only new
bone but also red blood cell and vascular endothelium cells were observed. This indicate that a new bone with
haversian system was fabricated. Therefore, there is a good chance that carbonate apatite honeycomb may be an
mnovative artificial bone substitute. And thus, we plan both granular and block type carbonate apatite honeycomb
artificial bone substitute to be in the commercialized. For the commercialization of carbonate apatite honeycomb
artificial bone substitutes, several subjects should be done based on the commercialized carbonate apatite granules,
Cytrans granules®, which is dense granules.

One of the differences was carbonate content in apatitic structure. Fortunately, this was found to be regulated by
simply changing some of the parameters for the fabrication of carbonate apatite through dissolution-precipitation
process. Larger carbonate apatite honeycomb should be made for block type artificial bone substitute. Although
fabrication of large honeycomb structure 1s known to be difficult, this was also achieved by regulating the flow of

the raw materials. Other things also went well including increasing the yield of the products, animal study.
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