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Metal lon Release Behaviour and Cytotoxicity of a Super Stainless Steel

Cheol-Sang Kim*, Jin-Soo Park, Erk Her and Gon Khang*

The toxic metal ion release behaviour and the cytotoxicity of a super stainless steel (S.S.S, 22Cr-20Ni
-6Mo-0.25N) were investigated. The measurement of the amount of static and wear-induced trace

metal ion released from the steels was conducted

in Hank’s balanced salt solution using an

electrothermal atomic absorption spectrometry equiped with graphite furnace. And the in vitro
cytotoxicity of the materials was assesed in cell culture. The static dissolution rates of Fe and Cr ions
from the S.S.S were significantly lower than those of 316L SS. However, the Ni ion release from the
S.S.S during the first 4 weeks was greater than that from 316L SS by 15-45%. Also, the wear-in-
duced dissolution rates from the steels were not correlated either with their elemental composition rates
or with the static metal ion release rates. The S.S.S did not deteriorate the osteoblasts viability. And no
toxic response was observed from- the macrophages cultured for 7 days in RFMI 1640 medium im-

mersed with the S.S.S specimens.

Key words . Biocompatibility, Super stainless steel, Metal ion release, Cytotoxicity
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Fig. 4. Macrophages of rat’s peritoneum
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Table 1. Viabilities of the osteoblasts and macrophages
cultured in RPMI 1640 medium with the specimens for 7
days

Material + 316L S8 588 Ti Control
Osteoblast  89.5(2.8) 98.3(4.6) 98.6(2.6) 100(1.3)
viability

Macrophage 101.0(5.0) 101.9(4.8) 109.6(15.1) 100(7.2)
viability
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