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ORIGINAL

Chemical modification on orthodontic wires for suppression elution

of metal ions

Satoshi Tsuchiya® ?

ABSTRACT : The purpose of this study is to modify the surface of wire by the chemical modification of orthodontic
stainless steel wire (SUS) with octadecylphosphonic acid (Self Assembled Monolayer [SAM] formation) and to evaluate the
inhibitory effect against the metal ion elution which is the cause of metal allergy.

The stainless steel wire which was actually used clinically was used as a sample and the wettability change of SAM-
coated wire surface and the thickness of formed film were evaluated. In addition, the elution amounts of metallic ions
in various kinds of soaking liquids were measured by ICP (inductively coupled plasma emission spectral analytical
Instrument).

By SAM formation resction, contact angle of SUS plate was increased. It suggests hydrophobic film for formation on
their surface. In addition, in the results of film thickness measurement by an ellipsometer, the formation of film with the
thickness of about 1.5+0.2 nm was recognized. It was revealed in the metallic ion elution test that the elution amounts
of both Cr ion and Ni ion which have the possibility to cause a metal allergy were reduced by the SAM formation on the
wire surface. In addition, the reduction rates of elution amount were large in hydrochloric acid and it suggested that the
breakage of a passive state film by a chloric ion of a halogen element was alleviated by SAM.

From the above results, it was suggested that the metal ion elution which is the cause of metal allergy was suppressed

by the chemical modification with octadecylphosphonic acid on the surface of wire.
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