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Micro-Tomographic Visualization (Multi-Functional OCT) of Visco-elastic
Properties inside Osteoarthritic Cartilage
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The epi-illumination typed Dynamic-OCSA system was built with the target
specification. The static and vibration examination, i.e. stress-relaxation and dynamic mechanical
analysis respectively, were applied using porcine cartilage collagenase-digested or not. It was
proved that time-behavior of strain rate was related with degradation degree. We propose the
tomographic diagnosis using the attenuation coefficient of strain rate and depth-gradient of
viscoelastic phase, respectively, which can diagnose statistically with significant difference. The
viscoelastic parameters of cartilage were estimated by typical compression examination, then it was
clarified that the viscosity coefficient was initially deteriorated in early osteoarthritis. Based
on a viscoelastic model and estimated parameters, the dynamic meaning was elucidated theoretically.
Tomographic diagnosinig system of inverse analysis of viscoelastic parameters was suggested
preliminarily by numerical experiment.
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