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Abstract

Articular cartilage tissue is located in an active and tribological joint.
One of the major functions is to decrease friction and contribute
lubrication. As well, the tissue-engineered cartilage is purposed to repair
the tribological surface of the damaged cartilage. If a tissue-engineered
cartilage cannot withstand the external stress, it will affect cell viability
and the balance between extracellular matrix synthesis and
degradation. This will lead to the degeneration of cartilage tissue. It is
unclear how friction affects mechanical characteristics of cartilage, or
how mechanical properties would influence on the changes between
extracellular matrix and cell types of a cartilage. Therefore, evaluating
biotribological characteristics of a tissue-engineered cartilage becomes
critical. Therefore, we established an in vitro cartilage tribology testing
system by using porcine knee cartilages. We investigated the effects of
surface geometry, reciprocating speeds, and lubricants on tribological
properties of cartilage. Our results showed that surface geometry would
not affect friction coefficient of cartilage. When cartilage was rubbed
in phosphate-buffered saline (PBS) or bovine calf serum (BCS), we found
that friction coefficient in BCS was higher than it in PBS. Although it may
suggest PBS is a better lubricant, we demonstrated the surface damage
was greater when cartilage was rubbed in PBS than in BCS. In addition,
our results showed that slower reciprocating speed resulted in a smaller
friction coefficient. This will provide a useful database for reference and
benefit to develop the functional tissue-engineered cartilage with
excellent mechanical strength.
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Figure 1. By setting an in vitro cartilage testing system, we can investigate the
interactions between tribological behaviors and biomechanical properties of cartilage.
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