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Prolongation of service life in artificial joint by surface texturing
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Foetal bovine serum (30.0 g/L) e W
with 0.3% by weight sodium azide Y,

Disc (Speed of orbital motion: 20.1 mm/s)

Center of wear track: 10.0 mm
/ Co-28Cr-6Mo alloy (ASTM F-75)
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=) i -) f =) | Contact pressure:

Pin (Fixed) 6.0 MPa
Diameter: 9.0 mm
UHMPWE: Ultra-high molecular weight polyethylene (GUR1050, Ra: <0.8 um)

Fig.1 Pin-on-disc wear tester.
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Fig.2 Surface profiles of Co-Cr-Mo alloy disc.
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Mirror-finished surface
Estimated wear particles from pin-on-disc test: 1.53 x 10°

3 D:0.33+£0.05um
R:1.48 £2.16
C:1.28+0.09

N: 585

Textured surface
Estimated wear particles from pin- sc test: 1.02x10°

D:0.46 £ 0.12 um
| R:2.77 £0.90

| C:1.62+0.31

| N: 468

o

Fig.3 SEM images and morphological aspects of wear particles.

B Without wear particles (Negative control) Mirror-finished surface M Mirror-finished surface
M LPS administrated into microchamber (Positive control) [Tl Textured surface Medium aspiration from microchamber
1.0 mL
10 ng
0.63 mL 9.5X 108
6.3n 1.4 x107
AES 5.9 X 10° 3
5.0ng 9.0 x 108
0.38 mL 4.7 X 108 ‘
3.8ng 7.2Xx108
0.25 mL 3.6 X 108 ‘
2.5ng 5.4 X 108
0.13 mL 2.4 X 106 ‘
— 1" 13ng 3.6 X108
1.2Xx 108 3 HMDMs: 1.9 X105 cells / microchamber
1.8 X108
1500 ‘
1200
E
g go0f
3
.
£ 600
3001
ol 0 a L B L B
0-3 3-6 6-9 9-12 12-15 15-24

Medium aspiration from microchamber, h

Fig.4 Inflammatory cytokine (TNF-a) secreted by human monocyte-derived macrophages (HMDMs).
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