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Abstract - The effect of post-irradiation shelf-aging time on the wear of orthopaedic grade
UHMWPE was investigated, and wear results were correlated with the time-dependent
microstructural changes of polyethylene after gamma irradiation sterilization. The levels of
oxidation and crosslinking in the shelf-aged acetabular liners were examined by FTIR and
hot xylene extraction, respectively, and uni-directional repeat pass sliding wear tests were

conducted by using a pin-on-disc wear tester.

Gamma irradiation sterilization in the air

environment caused an increase of oxidation, crosslinking, and wear resistance. With aging,
however, oxidation progressed and decreased the level of crosslinking. This resulted in a
decrease of wear resistance of UHMWPE that was accompanied with the existence of white

bands and brittle cracking.
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aging 7]%te] Table 1o Al o] ).

Table 1. ot A} o]F 43}, 7tm, v}
3 A P7tA 9 aging 7)7t.

Liner |  Post-irradiation Aging Period
No. [X8/7tw 28] wd A9
#1 2y Im ly 7m / ly 9m
#2 4y 2y 1lm / 3y 9m
#3 6y 4m S5y 3m / 6y Im
#4 7y 2m 6y /' Ty

#5 9y 8y / 8y 10m

#6 9y 8m 9y 7m / 9y 8m
#7 10y 7m 9y 6m / 10y 6m

2:2. 4% A= §F
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€ 253 EHAARYH 7HF 4Ad Ax
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2E oiEAgLe A2 1% sodium
azide £9L HAL & A (adult bovine
serum)-& AHE3tY AA2oA AAEHL
B, 4MPa2l HZF 4otz 120rpme] ¢
23 AL (FH AHe FSAY A
&% 125mm/s)E AAl EIPAe A
NEE AYx1E Fo95A

Pin (PE) on Disc (SS)

e

—/

125 mm/s, 62.5 km,

Ar O Lt

Fig. 1. Pin-on-disc wear testing apparatus.
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UT 1 W R e ms W6 AT
Aged acetabular cups
Fig. 2. Oxidation index for an un-irradiated
rod and the post-gamma-irradiated aged liner
cups. The symbol, *, indicates the lost of
the first 2-3mm layer due to the brittle
fracture during punching and due to the

fragmentation during slicing.
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Percent Crosslinking (%)
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Fig. 3. The percent crosslinking for an un-
irradiated rod and the post-gamma-irradiated
aged liner cups. The symbol, o, indicates
the value measured from the first 2-3mm
layer of cup #6 and #7.
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Fig. 4. Wear for an un-irradiated rod and
the post-gamma-irradiated aged liner cups.
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