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Abstract :

In super aged society, it is expected that various medical and nursing care devices (artificial
joints, artificial hearts, catheters, nursing robots, etc.) will be active in medical scene and living
space. Lubrication for such an equipment that is used in an environment very close to people is
required to be clean and maintenance free. Especially biocompatibility is also required for medical
devices to be implanted in the body. For application in medical and care devices, we focused on
hydration lubrication. Hydration lubrication is lubrication states often found on the surface of a
gel-like substance, and specific examples include a biological joint and a body surface of an eel. It
is known that extremely low coefficient of friction of the order of 0.001 is achieved with hydration
lubrication, however its mechanism is not well understood. As a material expressing hydration
lubrication, we study the MPC polymer. The MPC polymer is biocompatible and is used as a
coating material for medical instruments such as artificial joints and stents. And it was reported
that the MPC polymer thin film of several tens of nm thick coated on the sliding surface of the
artificial joint became a hydrated gel with water in the body and has high lubricity. If hydration
lubrication can be realized with such a coating, it is expected to be applied to various mechanical
systems. Since the gel surface has high flexibility, it is necessary to understand not only

viscoelastic properties but also its deformation during sliding in order to understand the lubrication
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mechanism. Therefore, in this study, simultaneous measurement of rheological properties (shear
viscoelasticity) and film deformation is realized for hydrated MPC polymer thin film, and the
relationship between both is clarified. We expected our achievements would lead to the development

of hydration lubrication that realize both cleanliness and long life in medical and care devices.
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