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[Purpose and Background of the Research]

With growing elderly population, the number of
arthritis patients is increasing. Applications of
joint replacements to patients bring the recovery
of walking ability and relief of severe pain.
However, in certain cases, the revision
operations are applied due to the loosening of
joint prostheses which i1s usually derived form
wear debris-induced osteolysis. To fully reduce
wear in artificial joints, the development of
hydrogel artificial cartilage with adaptive
multimode lubrication mechanism has been
conducted.

[Research Methods]

First, the detailed mechanism of multimode
lubrication in natural synovial joints has been
elucidated and subsequently those results will
be applied to innovative artificial cartilage.
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Fig.1 Frictional behavior of artificial cartilage
(HA: Hyaluronic acid)

The frictional behaviors of simplified knee
prostheses with soft layer during walking in
Fig.1 indicated that PVA (poly(vinyl alcohol))
hydrogel with high water content showed very
low friction compared with polyurethane layer.

To extend the durability of joint prostheses, the
establishment of optimum structure and
properties for artificial cartilage as combination
of repeated freezing-thawing and cast-dry
methods for PVA hydrogel is planned. The
collaboration of biomechanics, biotribology,
biomaterials and biomedical fields is expected
to produce superior artificial cartilage.

[Expected Research Achievements and

Scientific Significance]

The establishment of clinical application of
artificial cartilage with superior lubricity and
longevity is expected. Exquisite devices with
advanced hydrogel artificial cartilage will
provide a leading guidance on bionic design.
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