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This study aimed to explore details of the sophisticated lubrication
mechanism in a natural synovial joint which always articulates smoothly with extremely low friction
resistance. The highly hydrated and permeable polymer hydrogel was used as a physical model of
articular cartilage and used in the friction test to evaluate the lubricating function of biological

molecules contained in synovial fluid. As a result, a complex of hyaluronic acid and phosphides
exhibited an excellent lubrication ability on the cartilage model. The pressurized water content of
the cartilage model under the contact load played an important role to activate the lubricating
effect of synovial constituents by preventing the adsorption of protein molecules on the model
surface. The lubrication effect of synovial constituents was further enhanced by combining with
extra-cellular matrix synthesized and supplied from cultured chondrocytes.
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