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Robustness enhancement and optimization for bionic artificial hydrogel cartilage
with superlubricity
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The detailed mechanism of adaptive multimode lubrication in natural synovial
joints has been elucidated and subsequently those results have been applied to develop innovative
poly(vinyl alcohol) (PVA) hydrogel cartilage. It was shown that the reinforcement by PVA fiber for
PVA hydrogel promoted the interstitial fluid pressurization and reduced friction. For PVA hybrid
hydrogel of optimized laminated structure, the optimum gamma-ray irradiation as sterilization and
cross-linking treatment to the PVA hybrid hydrogel was effective to reduce wear. The PVA hybrid
hydrogel with optimized composite structure as a single layer was developed which showed low
friction and minimum wear even at high contact pressure.
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