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The influence of lifestyle-related disease on oxidation-induced degradation of
polyethylene used in artificial joints
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Studies on degradation of polyethylene (PE), a structural material of
bearings in artificial joints, have focused solely on oxidation of the PE polymer and on ways to
inhibit this oxidation process, but effects of general oxidative stress on PE degradation have not
been analyzed. In order to examine the role of these effects, PE without processed cross-links and
without antioxidants (conventional PE) or cross-link-type PE were subcutaneously implanted to normal

healthy rats and type-2 diabetes mellitus (DM) model rats. Following a defined observation period,
PE polymers were removed and analyzed for oxidation levels with FTIR attenuated total reflection
(ATR) method. The results showed that the levels of oxidation-induced degradation were higher in the
DM model rats. compared to those in the healthg rats. Furthermore, in the DM model rats, the
oxidation-induced degradation levels tended to be higher in cross-link-type PE group than in the
conventional PE group.
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Fourier Transform Infrared Spectroscopy (FTIR)
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