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RadiationRadiation chemistrychemistry of UHMWPE: of UHMWPE: crosslinkingcrosslinking, , oxidationoxidation
and and stabilizationstabilization
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ExperimentalExperimental resultsresults

Vitamin E distribution Vitamin E distribution -- UHMWPE + UHMWPE + VitVit E 0.1% E 0.1% w/ww/w

VitaminVitamin EE--blendedblended UHMWPE UHMWPE –– 0.05, 0.1, 0.5% w/w0.05, 0.1, 0.5% w/w
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Phenol group concentration as a function of radiation Phenol group concentration as a function of radiation 
dose dose -- UHMWPE + UHMWPE + VitVit E 0.5% E 0.5% w/ww/w (11 (11 mmol/lmmol/l) ) 

ExperimentalExperimental resultsresults (I)(I)
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Irradiation in airIrradiation in air

Irradiation in vacuumIrradiation in vacuum
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Real time ageing Real time ageing –– Room temperature, darkRoom temperature, dark
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HPLCHPLC--MS from UHMWPE+0.1% MS from UHMWPE+0.1% VitEVitE irrirr
90kGy (90kGy (cyclohexanecyclohexane extract)extract)
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CONCLUSIONSCONCLUSIONS

VitaminVitamin E E isis anan excellentexcellent biocompatiblebiocompatible stabilizerstabilizer forfor
UHMWPE. UHMWPE. BlendingBlending of of VitaminVitamin E E withwith UHMWPE UHMWPE powderpowder
resultsresults in a in a highlyhighly homogeneoushomogeneous distributiondistribution of of VitaminVitamin E in E in 
the the polymerpolymer bulk. bulk. 

The presence of Vitamin E in UHMWPE prior to irradiation The presence of Vitamin E in UHMWPE prior to irradiation 
slightlyslightly decreasesdecreases the the crosslinkingcrosslinking efficiencyefficiency..

BlendingBlending of of VitaminVitamin E E withwith UHMWPE UHMWPE powderpowder providesprovides
stabilizationstabilization through through allall the the followingfollowing processing processing stepssteps. . 

The The transformationtransformation productsproducts of of VitaminVitamin E after E after irradiationirradiation are are 
stillstill ableable toto provideprovide anan excellentexcellent stabilizingstabilizing effecteffect..
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THANK YOU!THANK YOU!
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