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Purpose/Premise 
This paper reports on a study that examines the effect of molecular weight, calcium stearate, and 
sterilization method on the wear rates of polyethylene cups. 
 
Material  and Methods 
Two separate hip simulator tests were run. One compared cups made from polyethylene with 
different molecular weights, and then cups made from polyethylene with the same molecular 
weight but with and without calcium stearate. The second test compared cups that were either EtO 
sterilzed, gamma irradiated in air, or gamma irradiated after vacuum packaging. 
 
Outcomes  
Wear rates were nearly identical for all the cups in the first test. In the second test, initial wear rates 
were significantly lower for the cups that were gamma irradiated in a vacuum. 
 
Conclusion/Recommen dation 
The authors conclude that the increased level of crosslinking in cups that had been gamma 
irradiated in a vacuum led to an initial decrease in the wear rate compared to those that had been 
irradiated in air. They also suggest that the polyethylene wear rate in a hip simulator test can be 
reduced to a negligible level depending on the amount of crosslinking, but caution that a balance 
must be made between wear reduction and possible degradation of physical properties. 
 
More information about this article may be requested from your local Zimmer representative or by logging 
onto science.zimmer.com. 
 
 




