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With the advent of a super-aging society, the number of people affected by periodontal disease
is increasing every year. In addition, age-related diseases such as osteoporosis are increasing,
and the development of functional filling materials (bone replacement materials) for bone
defects caused by bone fractures and tumors has been actively pursued. In this study, apatite
nanocrystal slurries are synthesized by ball milling using calcium phosphate and water. The
apatite nanocrystalline slurry synthesized as a functional material with osteoclast differentiation
inhibitory activity is loaded into an extrusion-type ceramic 3D printer.

The modeling material synthesized by the 3D printer was confirmed to be apatite nanocrystals
by XRD and FT-IR. It was confirmed that the extrusion type ceramic 3D printer can produce the
approximate shape of the CAD data. We found that there is room for improvement in the
properties of the slurry, the molding conditions, and the molding accuracy of the 3D printer.
The following advantages can be realized if the shape of each bone defect can be designed by
CAD from CT or other image data and fabricated by a bioceramic 3D printer. The creation of a
tailor-made bone replacement material will be possible, which may expand the range of
applicable cases, simplify the surgical procedure, and make it a standard treatment rather than a

surgeon-dependent procedure.



