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� Metacarpophalangeal (MCP) joint

[Pylios, T. et al. 2007]
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[Kleinert, HE. et al. 2005]



� Design an MCP joint replacement that:
� Does not require collateral ligaments or volar plate
� Has an anatomically correct range of motion
� Has a lifespan of 10 years
� Is capable of osteointegration
� Does not fail at the bone-implant interface
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Finite Element AnalysisFinite Element Analysis

� UHMWPE yield strength: 19.6 MPa



Patent # 5,938,700Patent # 5,938,700Interlocking Groove DesignInterlocking Groove Design



MidsemesterMidsemester ProgressProgress
� Contacted patent owner

� Next Step: Premarket Approval (PMA)
� Considered artificial ligaments

� Natural
� Synthetic
� Wire

� Brainstormed new designs
� Barbell Linkage

� Reconsidered old designs
� Rockin' Hinge



Barbell LinkageBarbell Linkage



� Three-piece hinge
� Novel features
� Force-damping pin
� Ad/abduction



Range of MotionRange of Motion



Range of 
Motion

Interlocking 
Groove

Rockin' 
Hinge

Functional

Flexion 90° 90° 90°

Extension 45° 20° 20°
Maximum 

Ad/abduction 10° 29° 32°



� Materials
� CoCr
� Metacarpal component
� Delrin®
� Phalangeal component
� Pin



� Fails at articulating 
surface
� Preserves 
osteointegration
� Has replaceable joint 
mechanism



. Optimize SolidWorks model

. Perform finite element analysis
$ Failure mode

. Fabricate out of aluminum and Delrin®

. Implant into cadaveric hand
$ Ease of implantation
$ Range of motion

Future WorkFuture Work
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