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Study on Elasticity of Articular Cartilage using Osmosis—Induced
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Abstract: Articular cartilage is important weight—bearing connective tissue covering the articulating
bony ends in diarthrodial joints. The structural or component changes of articular cartilage induce
degenerations of the tissue and consequently cause osteoarthritis (OA). In this study, we used osmosis
loading to induce swelling behavior of articular cartilage and apply ultrasound elastomicroscropy to
map the depth—dependent deformations in the tissue. The intrinsic layered material parameters of
the articular cartilage were extracted using a triphasic model. Results showed that the ultrasound
elastomicroscropy system could investigate the mechanical properties of articular cartilage associated
with osmosis—induced swelling behavior of articular cartilage in a non—contact way. This method could
be potential to assess the progressive degeneration of cartilage for the early diagnosis of OA.
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