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Abstract : Contact area and pressure are important factors which directly influence a life of knee implants. Since implant’s
mechanical functions should be experimentally evaluated for clinical use, many studies using a knee simulator and a pressure
sensor system have been conducted. However, it has not been reported that the contact pressure’s distribution of a knee
implant motion was cstimated in real-time during a gate cycle. Therefore, the objective of this study was to analyze the
contact pressure distribution for the motion of a joint using the knee simulator and I-scan sensor system.

For this purposc, we developed a force—controlled dynamic knee simulator to evaluate the mechanical performance of artificial
knee joint. This simulator includes a function of a soft tissue and has a 4-degree-of-freedom to represent an axial compressive
load and a flexion angle. As axial compressive force and a flexion angle of the femoral component can be controlled by PC
program. The pressure is also measured from I-scan system and simulator to visualize the pressure distribution on the joint
contact surfaces under loading condition during walking cycle. The compressive loading curve was the major cause for the
contact pressure distribution and its center move in a cycle as to a flexion angle. In conclusion, this system can be used to
evaluate to the geometric interaction of femoral and tibial design due to a measured mechanical function such as a contact
pressure, contact area and a motion of a loading center.
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