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An enhancement in wear property of UHMWPE used in joint prosthesis
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ABSTRACT

The Ultra-high molecular weight
polyethylene (UHMWPE) is exclusively used as
the articulation component with metal or
ceramic materials in artificial joint prosthesis
because of its good mechanical properties. In
the long term, however, wear of UHMWPE
causes complex problems and hence causes
loosening of the prosthesis. In this study, we
tried to enhance the wear property of
UHMWPE by attaching a hydrophilic graft on
the UHMWPE surface and by improving
surface hardness without deteriorating the
mechanical properties of UHMWPE. This was
achieved by ion implantation and by 7y
-irradiation to the surface in acrylic acid
solution and by photo—polymerization in
divinylbenzen (DVB), diallysophthalate (DAIP)
solution.. The wear test was performed by a
wear testing machine of ball~on-disk type
devised by the authors. The UHMWPE with
hydrophlic suface and increased surface
hardness developed by above treatments
showed less volumetric wear.
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Fig. 1 Schematic diagram of wear tester
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Table. 1 Condition of lon implantation.

FAY L] ol2F | oleFdF
Bl Ions/cm’
Ionl 120keV 1x10®
Ion2 | Ar' 120keV 1x10°
Ion3 120keV 2% 10"
Ton4 1keV 1Xx10%
Ion5 | Ar'+O 1keV 1x10"°
Ton6 1keV 1x10"
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Table. 2 Condition of ¥ -ray lrradiation

=% [»1 Jr2  [r3  |r4
5 Dose rate : 3.55% 10°rad/hr
273  |Absorbed dose : 1.24X10°rad
Additive |Cusos 5H0 0.01M
H;0 HO MeOH |MeOH
*AAC |50%+ |709%+ |50%+  [70%+
(%) 502%H-0 130%6H20 [50%6H20 |30%6H20
sRate [057% [0.75% 032% |0.45%
+AAC : Acrylic Acid Concentration
~Rate : Graft rate
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Table. 3 Characteristics of control and treated
UHMWPE '
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Shore D
Hadness

Wettability
Contact-
Angle

Wear
Rate

Friction
Coefficient

X 10" mm’/mm

0.07

Control

68.9 81.2 0.09~0.11

3.89

Ra=
0.2

5.

13

Ionl 70.8 56.2

Ion2 70.9 65.8

Ion3 72.5 69.5

Ton4 70.1 62.8

Ionb 704 79.5

Ion6 70.6 53.7

7l 70.8 62.7 0.10~0.13

72 70.6 68.1 0.12~0.15

73 70.2 74.2 0.16~0.21

r4 69.7 784

DVB 70.5 413 011~0.16] 1.7

DAIP | 699 43.8 0.14~020| 34
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