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CHEMICAL MECHANISMS?

Al-Malaika et al. 1994, 1999, 2001;
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Radiation chemistry of UHMWPE: crosslinking, oxidation
and stabilization
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Radiation chemistry of UHMWPE: crosslinking, oxidation
and stabilization
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Experimental results

Vitamin E-blended UHMWPE - 0.05, 0.1, 0.5% w/w

Vitamin E distribution - UHMWPE + Vit E 0.1% w/w
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Experimental results (l)

Phenol group concentration as a function of radiation
dose - UHMWPE + Vit E 0.5% w/w (11 mmol/l)
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Experimental results (ll)
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Experimental results (lll)

Real time ageing — Room temperature, dark
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Accelerated ageing in a ventilated oven at 90°C
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CONCLUSIONS

Vitamin E is an excellent biocompatible stabilizer for
UHMWRPE. Blending of Vitamin E with UHMWPE powder
results in a highly homogeneous distribution of Vitamin E in
the polymer bulk.

The presence of Vitamin E in UHMWRPE prior to irradiation
slightly decreases the crosslinking efficiency.

Blending of Vitamin E with UHMWPE powder provides
stabilization through all the following processing steps.

The transformation products of Vitamin E after irradiation are
still able to provide an excellent stabilizing effect.
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