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The Role of Synovial Fluid and Hyaluronan in the Frictional Response of Bovine
Articular Cartilage
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The objective of this study was to characterize the role of synovial fluid and hyaluronan in the
frictional response of bovine articular cartilage. Seven cylindrical cartilage specimens were
harvested from three fresh bovine humeral heads (4-6 months old). Reciprocal sliding motion (1
mm/s) was provided by a custom-made friction testing apparatus with a normal load of 22.3 N.
From the measured time-dependent normal and frictional forces, the minimum and maximum
frictional coefficients were calculated. Synovial fluid reduced the minimum frictional coefficient by
~75 % and maximum frictional coefficient by ~11%, while the reduction of the minimum and
maximum frictional coefficients with hyaluronan was ~42% and ~24%, respectively. To the best of
our knowledge, this experimental study investigates the first such comparisons of frictional
response of articular cartilage with and without synovial fluid and hyaluronan, and provides
significant insights into their role in the articular cartilage friction and lubrication.
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Fig. 1 Testing apparatus
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Fig. 2 Typical time-dependent response of 1.4 of cartilage
against polystyrene in PBS, and PBS+SF
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Fig. 3 (a) Typical early time response of y,; of cartilage
against polystyrene in PBS, and PBS+SF. (b)
gy for cartilage against polystyrene in PBS,
PBS+HA, and HA
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Fig. 4 (2) ttmn and (b) ppmee of cartilage in PBS, and Fig. 5 (2) fmin and (b) fipe of cartilage in PBS, PBS+HA,
PBS+SF (n=4) and HA (n=3)
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