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Evaluation of the Cytotoxicity and Mechanical Strength of Dental Duplex Stainless Steel
Orthodontic Wire
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Abstract

The stainless steel wire is extensively used for the orthodontic treatment. But, the stainless
steel wire that has commonly superior corrosion resistance has caused hypersensitive reaction
or allergy as side effects because of corrosion in the oral environment. For improving the
problem of corrosion, we was evaluated the suitability of the duplex stainless steel(DSS) as
orthodontic wire through this study. The DSS wire was evaluated the mechanical strength and
bio-stability for suitability and bio-compatibility as orthodontic wire. In this work, the DSS and
stainless steel(SS) as common use of medical grade were prepared for the tensile strength test.
The DSS wire were treated by heat. and Temperature conditions of the heat treatment were
28, 500°C, 6007C, 700°C, 800C, 900C, respectively. And the DSS wires that treated by heat on
the optimum temperature condition were conducted the bending moment test and calculated the
S-Max value and the modulus of elasticity. For evaluating the bio stability, each materials were
conducted in vitro test for measuring the cell survival rate. The most interesting results was
that the tensile strength test of SS wire(8.17x10* N/m) and DSS wire(8.05x10* N/mi that treated
at 500C by heat were similar in mechanical strength. In the bio-stability study, the DSS has
no cytotoxicity (p=0.05) Thus, we could make a conclusion that the duplex stainless steel wire
has vastly superior corrosion resistance was suitable as orthodontic wire.
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