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Abstract

Injection of hyaluronic acid (HA) viscosupplements is a prevalent treatment for patients
suffering from mild to moderate osteoarthritis. The efficacy of these supplements is attributed
to increased synovial fluid viscosity, which leads to improved lubrication and reduced pain.
Therefore, viscosity is a key parameter to consider in the development of HA supplements.
HA localizes near the cartilage surface, resulting in a viscosity gradient with heightened
viscosity near the surface. Traditional rheological measurements confine HA between metal
fixtures and therefore do not capture the effect of HA localization that occurs on cartilage. In
these experiments, we investigate the effect of modifying rheometer fixtures with cartilage
surface coatings on the effective viscosity of HA solutions. Our results demonstrate up to a 20-
fold increase in effective viscosity when HA was confined between cartilage surfaces compared
to steel surfaces. For low-molecular-weight HA, the effective viscosity was dependent on the
gap height between the rheometer plates, which is consistent with the formation of a viscous
boundary film. Together, these results indicate that this method for assessing HA viscosity
may be more relevant to lubrication than traditional methods and may provide a more
accurate method for predicting the viscosity of HA viscosupplements in vivo where HA is able
to interact with the cartilage surface.
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