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Study on mechanisms of the development of Joint disease focused on
microstructure of articular cartilage
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The mechanism of joint disease caused by changes in the mechanical
properties of cartilage will be substantiated using a mechanical model of cartilage based on
microstructure. Useful measured data in the cartilage tissue, which is the input data of the
mechanical model, was measured using dynamic X-ray phase-contrast CT. Local softening due to
cartilage degeneration was evaluated by investigating the effect of a decrease in the elastic
modulus of the surface layer. The hip joint model was reproduced from the medical CT image, but only

one layer could be reproduced for the cartilage layer due to the limitation of the element division
algorithm. Reproduction of subchondral bone and bone using an original articular cartilage model

became an issue.
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Dynamic 3D imaging of articular cartilage under repetitive compression measured by phase-contrast X-ray CT
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