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Elucidation of the effects of antioxidant incorporation on molecular structure
and mechanical properties in polyethylene hip joint prostheses
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Vitamin E (Vit-E) is a powerful antioxidant for hi%hly cross-linked
polyethylene (XLPE) used in total hip arthroplasty. However, the effects of Vit-E incorporation on
mechanical behavior of XLPE remain to be fully elucidated. In this study, we attempted to explore
mechanical role of Vit-E in XLPE acetabular liners on the molecular scale. The comparisons between
Vit-E free/blended liners indicated that the presence of Vit-E might promote polyethylene chain
mobility in the cross-linked structure, resulting in the significant surface anisotropy. Such
aspects of antioxidant Vit-E blending would imply the possibility of the increased micromechanical
wear through the strain-softening phenomena. Nevertheless, wear resistance could be further improved

by the more rigid control of molecular movements.
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