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Intermediary between medicine and engineering: metals

. Development of Zr-based alloys for minimizing MRI
artifacts

. Bio-functionalization of metals with electrochemical
surface modification

. Development of titanium alloys by severe working

. Establishment of nano/micro-topography that
controls differentiation of stem cells

. Effort to minimize metal allergy
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To improve the performance of metals that occupy 70% of implant devices, we are striving to develop new alloy designs and
manufacturing processes and to create new surface treatments and modification techniques. We base our work on the accu-
mulated knowledge and the techniques of research and evaluation in materials science and engineering. Furthermore, we
pursue a variety of collaborative research projects to commercialize the results.

Development of MRI-compatible zirconium alloys

To decrease MRI artifacts caused by the magnetization of metallic
implants, zirconium alloys with low magnetic susceptibility are
being developed: Large-scale melting, forging, swaging and heat-
treatment processes are being investigated based on an evaluation
of crystal structure, mechanical properties, corrosion mechanisms,
cytocompatibility, and etc.
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Strengthening of titanium alloys for narrow dental
implants

Narrow dental implants are applied in situations with limited hori-
zontal space, and they require thin diameters and high strength.
We have succeeded in strengthening titanium alloys through grain
refinement while retaining almost the same elongation, by apply-
ing high-pressure torsion or high-pressure sliding.
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Development of multi-biofunctional implant surfaces

To achieve multiple biofunctional surfaces, surface treatments
based on electrochemical techniques are being developed. In ad-
dition to hard-tissue compatibility, antibacterial properties are suc-
cessfully obtained through micro-arc oxidation with small amounts
of antibacterial agents (Ag, Cu, Zn, etc.) on Ti.
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Control of differentiation of stem cells on nano/
micro-topography

A highly orientated and extended cellular morphology was
achieved on the hierarchical topography, which also modulated the
multi-lineage differentiation, such as osteogenic and chondrogenic
differentiation.
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