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Tissue engineering has been increasingly applied to treat joint diseases that affect
components such as the cartilage, ligament and menisci. These components have poor
autologous healing, thus tissue transplantation would be applied for this treatment

However, treatment of the cartilage and ligaments requires highly skilled surgeons, and
it is necessary to establish a quantitative evaluation method to serve as a surgical aid.
It is difficult to measure the mechanical properties of the cartilage because of its
viscoelasticity. Therefore, a sensing technology that enables a uniform qualitative
evaluation is desired. A diagnostic probe was developed, and the viscoelasticity of
cartilage was measured quantitatively over a short period of time. The probe was designed
based on the Voight model and is comprised of a piezoelectric actuator, a force sensor,
and a contact probe. The stiffness and viscosity coefficients of various samples, such
as silicone rubber and bovine meniscus, were measured, and the accuracy of the developed
probe was evaluated. Finally, the mechanical properties of human articular cartilage were
measured using the developed diagnostic probe
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