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• Polyethylene is translucent and difficult to image leading to 
inaccurate conclusions about its position within the knee[1].

Femoral Component
Polyethylene Insert
Tibial Component

• Measure the absolute motion of the Polyethylene Insert (PI)

• Design and develop a preliminary experiment in order to:

• Read, process and transmit the data to a smartphone

• Compare structural integrity of original and new PI using 
mechanical simulations in SolidWorks

Accelerometer
+

Gyroscope
+

Battery
+

Memory
+

Bluetooth 4.0

Calibration + Signal Processing Emergency Care 
Provider

• Quantify baseline conditions for calibration
• Collect data during simulation of compromised insert

Rotating Arm
Femoral Part
Normal Insert

Prototype Insert
Tibial Tray

Hydraulic Piston
Instrumented 
Knee Implant

• Continue to refine experimental methodology
• Develop smaller, biocompatible sensors
• Collect more extensive simulated baseline data
• Collect simulated life cycle data
• Conduct in vivo trials

When insert was compromised, more rocking 
motion at posterior end of insert was detected

When insert was compromised, more rocking motion at 
both the medial and lateral sides of the insert was detected
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