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Characterization of Ultra-High Molecular Weight Polyethylene for Joint Prostheses

Ben Evans, Ann Viano, Physics Department, Rhodes College, Memphis, TN 38112; Sanjay Mishra, The University of Memphis, Memphis, TN 38152.

Ultra-high molecular weight polyethylene (UHMWPE) is a material commonly used in medical applications such as joint prostheses.  Repetitive abrasion over time, such as occurs at the surface of the material in a prosthetic joint, may lead to the formation of wear particles and cause medical complications.  UHMWPE is comprised of crystalline regions (lamellae) embedded in an amorphous background; by studying this structure, it may be possible to pinpoint the causes and reduce the formation of these free-floating particles.  Several treatments of UHMWPE were studied by transmission electron microscopy (TEM) and atomic force microscopy (AFM) to quantify various  properties of UHMWPE such as lamellar length, orientation, and crystallinity.  We report investigations of UHMWPE from two different processing techniques, highlighting visible differences in lamellar length. 

