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Strict construction and in vivo evaluation of the surface hierarchy governing
the bioactivity of metal implants
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Surface modification of various implant materials was carried out in order
to deepen the control of implant surface hierarchical structure. Nb, Ta, Ti-Nb-Ta-Zr and so on were
implanted in the rat tibia for 2 weeks, and the osteoconductivity was evaluated from the amount of
hard tissue formation on the surface. It is found that it can be arranged by water drop contact
angle without depending on the kind of material. With the water drop contact angle of 65 degree as
the boundary, osteoconductivity improved as more hydrophilic or hydrophobic. Protein adsorption was
strongly dependent on surface hydrophilicity as well as osteoconductivity.

On the other hand, it succeeded in making the surface hydrophilic by surface modification of various
plastics. It was clarified that polyether ether ketone (PEEK) with super-hydrophilicity had high
osteoconductivity.
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