THEHAN TR SIRKESE 414 % 751 4 2010-12-17 LK

Journal of Clinical Rehabilitative Tissue Engineering Research December 17, 2010 Vol.14, No.51

@z

= MaEE SRR R EZ L RERIXT bE >

R, BER? d2 EY, HER3

Comparison of anti-ozone aging properties of three silicone rubbers for maxillofacial prosthese

Han Ying', Zhao Yi-min?, Lu Yi', Shao Long-quan?

Abstract

BACKGROUND: Exposed in air for long time, maxillofacial silicone prosthese will be effected by many factors, such as light, heat
and ozone. The effect of these factors will make the mechanical properties of prostheses be worse than before, which cause that
silicone rubbers change color and become hard, crisp and sticky. The physical and mechanical properties gradually reduce,
manifested as decreased strength and disappeared flexibility, eventually leading to loss of use value.

OBJECTIVE: To compare the mechanical properties of three silicone rubbers before and after ozone aging (ZY-1, SY-1, A-2186),
and to evaluate the anti-ozone aging properties of ZY-1 silicone elastomer.

METHODS: The mechanical properties of three silicone rubbers were tested before and after ozone aging in accordance with
GB/T 7762-1987 “Vulcanized rubber static tensile method of anti-ozone aging test”. Statistical analyses were done using a
two-way analysis of variance.

RESULTS AND CONCLUSION: After ozone aging, the tensile strength, the elongation at break and tear resistance of three
silicone rubbers reduced, while the hardness and permanent deformation rate increased. The percentages of elongation at break
and tear resistance, as well as shore A hardness, of ZY-1 were significantly lower than that of SY-1 (P < 0.05), and similar to that
of A-2186 (P > 0.05). ZY-1 addition-type silicone rubbers can maintain good flexibility and hardness, have reasonable anti-ozone
aging properties.
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Figure 2 Dimensions of arc tear test specimen
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Table 1 Mechanical properties of three silicone rubbers
before and after ozone aging (Aging condition:
common temperaturex10€03x24 h)  (xzs, n=10)

Tensile Elongation Permanent  Tear

Rtuyt;t;er ;eaf; strength at break deformation strength hi?g;ié\s
(MPa) (%) rate (%) (kN/m)
ZY-1 Before 5.5£0.5 671.0t56 5.00.3 17.5+1.2 24.6+0.5
After 5.1x0.9 618.0+8.7 5.4+09 16.242.9 25.9+1.9
A-2186 Before 5.6+1.1 650.0+6.3 4.2£0.7 15.620.9 25.0+2.1
After 5.1x0.8 598.0+7.4 4.6x09 14.242.0 26.3+1.5
SY-1 Before 4.120.4 580.0¢9.5 6.0+0.5 10.3+1.1 24.2+1.6
After  3.7¢0.6 505.0+7.2 6.6+0.7 9.1+0.7 26.8+0.9

K2 ZMEERRIR R A IERE E 2 AR (R
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Table 2 The ozone aging percentage of three silicone
rubbers (Aging condition: common
temperature x10-603x24 h)

Tensile Elongation Permanent Tear

Rubber Shore A

tvpe strength  at break deformation strength hardness
P (%) %) rate(%) (%)
7Y-1 -7.3 -7.92 8.0 -7.42 1.32
\-2186 -8.9 -8.0 9.5 -9.0 1.3
3Y-1 -9.8 -12.9 10.0 -11.7 2.6

ap < 0.05, vs. SY-1
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