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Development of bio-inspired hydrogel focusing on hierarchical and anisotropic
structure of articular cartilage
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This study focused on the role of hierarchical structure in the lubricating
function of hydrogels, aiming at the development of bioinspired hydrogels focusing on the structure
of articular cartilage. We developed a hierarchical hydrogel with a low elastic modulus and high
permeability on the friction side and a high elastic modulus and low permeability on the lower
layer, referring to the structure of cartilage. It was found that the frictional properties change
depending on the thickness and ratio of the low and high elastic layers. When the frictional contact

area moves, the thinner low elasticity layer suppresses lateral deformation and water flow,
resulting in reduced friction. However, when the contact area does not move, friction increase due
to increased contact pressure and squeezing out of interstitial water of hydrogel.
These results indicated the possibility of controlling friction and improving friction properties by
imparting a hierarchical structure to hydrogels.
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