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FACTS AND FIGURESFACTS AND FIGURES
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FTIR FTIR studiesstudies of of oxidativeoxidative degradationdegradation
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RETRIEVED UHMWPERETRIEVED UHMWPE -- TypicalTypical FTIR FTIR analysesanalyses
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NEW, READY TO IMPLANT UHMWPENEW, READY TO IMPLANT UHMWPE
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Bracco P, Brunella V, Luda MP, Brach del Prever EM, Zanetti M, Costa L. “Oxidation behaviour in prosthetic UHMWPE components sterilised with 
high energy radiation in the presence of oxygen” Polymer Degrad. Stability 2006, 91: 3057-3064



100 (100 (69 radiation sterilized69 radiation sterilized), new, ready), new, ready--toto--implant UHMWPE hip, knee implant UHMWPE hip, knee 
and shoulder components, submitted in 2003and shoulder components, submitted in 2003--2004 by2004 by 1919

manufacturersmanufacturers (6 (6 ItalianItalian, 8 , 8 EuropeanEuropean, 5 US)., 5 US).
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VariablesVariables involvedinvolved in OXIDATION:in OXIDATION:

•• Oxygen availability (oxygen is always present Oxygen availability (oxygen is always present 
into UHMWPE)into UHMWPE)

•• Purity of the inert gasPurity of the inert gas

•• Actual impermeability of the packagingActual impermeability of the packaging

•• ShelfShelf--lifelife

•• Radiation dose and dose rateRadiation dose and dose rate

•• TemperatureTemperature



ABSORBED DOSE AND RADICALSABSORBED DOSE AND RADICALS

Out of 79 Out of 79 irradiatedirradiated samplessamples
(69 radiation sterilized + 10 (69 radiation sterilized + 10 highlyhighly crosslinkedcrosslinked):):

3232 25 25 -- 30 30 kGykGy
2727 30 30 -- 35 kGy35 kGy
9 9 >35 >35 kGykGy
1111 ≥ 50 ≥ 50 kGykGy highlyhighly crosslinkedcrosslinked (5 (5 manufacturersmanufacturers))

•• Out of 69 Out of 69 radiationradiation sterilizedsterilized samplessamples, , ALLALL showedshowed a a 
measurablemeasurable ESR ESR signalsignal!!

•• None but one (None but one (notnot remeltedremelted, gamma sterilized) of the , gamma sterilized) of the 
highly crosslinked samples show any highly crosslinked samples show any measurablemeasurable ESR ESR 
signalsignal



CONCLUSIONSCONCLUSIONS

•• Residual radicals are Residual radicals are alwaysalways found in radiationfound in radiation--sterilized sterilized 
UHMWPE UHMWPE 

•• Residual radicals can react with Residual radicals can react with oxygenoxygen, triggering the , triggering the 
oxidation processoxidation process

•• Given the high number of variables involved, the prediction Given the high number of variables involved, the prediction 
of the level, distribution and evolution of oxidation is, of the level, distribution and evolution of oxidation is, 
generally, generally, notnot a successful activity!a successful activity!
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