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Development of biomimetic super-low friction articulating tissue and evaluation
of its mechanical and tribological function
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The novel culture method for cartilage regeneration was explored to obtain
highly functional articulating tissue with the cartilage-like super-low friction characteristic by
reproducing the loading condition within the cartilage tissue under walking and exposing
chondrocytes being cultured in the scaffold to it. A glass roller was indented into the flat
scaffold surface and make a rolling-sliding motion to exert inhomogeneous and transient stress and
strain field in the scaffold, which thought to be essential to simulate the mechanical condition
inside the cartilage tissue under walking. The experimental system for evaluating the frictional
characteristic of elaborated articular tissue was also developed. This system was enabled to measure

the deformation of each chondrocyte in the cultured tissue during sliding test since the
relationship between the cellular deformation caused by friction at the tissue surface and
subsequent functional development of cultured tissue quantitatively.
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