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As corrosion proceeds by a redox reaction, not only oxidation reaction

(anodic reaction) such as metal dissolution but also reduction reaction (cathodic reaction) should
be focused. In the present work, we examined the effects of cathodic reaction on wear corrosion and
corrosion fatigue, which are regarded as reasons of the degradation of biomedical metallic implants,
and found that the wear corrosion is enhanced whereas the fatigue life is prolonged by the increase
in the cathodic reaction. In addition, the influence of galvanic coupling on the wear corrosion was
revealed by a numerical simulation. Furthermore, we analyzed the cathodic reaction process on metal
surface in simulated body environments, and quantitatively demonstrated that the oxygen reduction
reaction, a cathodic reaction in simulated body environments, is suppressed by proteins and cells
adsorbed on metal surfaces.
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