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Reducing Friction of Hydrogels toward a soft artificial cartilage
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Focusing on the hemispherical dimple structure in articular cartilage, we
modified a similar shape on the surface of hydrogel, which is treated as a model material for
biological tissues. The friction force of the gel was found to be reduced by about 50% due to the
dimple structure under certain conditions, and the mechanism was further clarified by measuring the
adhesion force and observing the friction interface. In addition, a new evaluation method for wear
caused by friction was established for the application of gel as a substitute material for living
bodies. It is now possible to evaluate the amount of wear by quantifying the gel-derived polymers
present in the lubricant using ultraviolet absorption spectra.
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Fig.1 Sliding velocity dependency of friction stress against three kinds of glasses with different
hydrophobicity. Contact angles are (a) <10°, (b) 70°, and (c) 110°.
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Fig. 2 (a) A representative Displacement-Normal Force curve of the adhesion test. The shaded area was
defined as Waan. (b) Contact angle dependency of Wadh of gel/glass with three different surface geometry.
Tests were performed with water (closed symbols) and without water (open symbols).
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Fig. 3 Schematics of lubricant measurement (left) and UV-vis spectra of PVA solutions. Red, orange, and green:
solutions were prepared by dissolving the predefined amount of PVA powder in deionized water. Blue: the
solution was prepared by dissolving the PVA gel in deionized water (right).
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Fig. 4 Sliding time dependency of wear amount of PVA gels which slid against glass substrate with surface
roughness (R.= 53 um).
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Fig. 5 The specific wear rate of PVA gels  against glass substrates with various surface roughness, R,
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