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Historically, osteoarthritis (OA) has been considered a disease of ‘cartilage 
wear and tear’. It is now well-established that OA is not simply a disease of 
tissue wear, but a multifactorial problem involving biological and 
mechanical mechanisms.  Yet, knowledge of how OA leads to loss of 
mechanical tissue competence will provide additional perspective in the 
understanding of disease progression. The objective of the present study 
was to use oscillatory sinusoidal shear to further investigate tissue behavior 
under various compressive strains. Since the disruption of the collagen 
network of the superficial zone is observed as a major event in early 
osteoarthritis, we studied intact cartilage samples and damaged samples 
with removed superficial zone. We first hypothesized that compressive 
strain affects shear behavior protecting the tissue from micro-damage, and 

that the superficial zone plays a significant role in the protection of cartilage against tissue damage. 
Second, we were interested in the depth-dependent tensile properties of the tissue, since tensile stress 
can lead to rupture of collagen fibers.  While work has been performed to capture tensile properties, a 
thorough depth dependent analysis has not been done, primarily due to constraints in sample geometry. 
Here, we decreased the thickness of cartilage samples and thus increased the spatial resolution to include 
all zones of cartilage.  
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