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Carbonate apatite (CO3Ap) artificial bone substitute shows much higher osteoconductivity than hydroxyapatite
artificial bone substitute. Moreover, CO3Ap artificial bone substitute is replaced to bone through bone-remodeling
process. Both bone formation and replacement to bone are done by the osteoblasts and osteoclasts. Therefore, porous
structure is very useful to accelerate bone formation and replacement to a new bone. Among various types of porous
structures, honeycomb structure is unique. CO3Ap honeycomb artificial bone substitute was found to demonstrate
much faster new bone formation along the interconnected pores. Moreover, oriented bone along the pores was
confirmed. In addition, vertical and horizontal bone formations were possible using the CO3Ap honeycomb artificial
bone substitute

In this development, both granular-type and block-type CO3Ap honeycomb artificial bone substitute will be
studied.

In this year, COVID-19 completely prevented animal studies and affected other studies. Despite of terrible
COVID-19, set-up of the production facilities and production-side studies were generally done as scheduled.

For the production of CO3Ap honeycomb artificial bone substitute, first, ingredient of the honeycomb is made,
followed by the fabrication of ingredients honeycomb. Then, calcium carbonate honeycomb is fabricated from
ingredients honeycomb. Then, CO3Ap honeycomb artificial bone substitute is fabricated using calcium carbonate
honeycomb in aqueous solution through dissolution-precipitation reaction.

Instability of the ingredients of the honeycomb limited the duration to extrusion process. Chemicals contained in
the ingredients reacted each other leading increase of the viscosity which makes extrusion process difficult. By
modifying a component of ingredients, stability of the ingredients of the honeycomb became much better. However,
change of the ingredients of the honeycomb affects many process, detailed effects should be studied also to the
latter process.

Ingredients honeycomb is cut to the desired forms including granules and blocks, followed by calcium carbonate
honeycomb fabrication. For the cutting process, suitable cutting device was chosen and set at the research cement
of the company. In the following debindering process, organic binder contained in the ingredients honeycomb
should be removed completely and it have to be confirmed. Removal of the binder was found to be possible by
regulating the heating condition. Also, its confirmation method was established.

Calcium carbonate honeycomb that is a precursor of CO3Ap honeycomb artificial bone substitute is immersed in
sodium hydrogen phosphate aqueous solution for compositional transformation maintaining macroscopic
honeycomb structure through dissolution-precipitation reaction. In general, composition of the CO3Ap dense
artificial bone substitute which has already approved for its clinical use and CO3Ap honeycomb artificial bone
substitute were found to be the same even though some composition need to be adjusted.

As stated above, set-up of the production facilities and production-side studies were generally done as scheduled.
In contrast, animal related studies could not be performed in this term due to COVID-19 and resulting shot down
of the animal related facilities. Although no one can predict future of COVID-19, animal related studies will be

performed as soon as possible when COVID-19 worked itself out.
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