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Abstract

[Purpose] Atmospheric pressure plasma contributes to improving adhesive strengths in bonding situations, but
it is unclear whether it improves the adhesive strength of multistrand retainer wires that are flexible and spiral-
shaped. Therefore, the purpose of this study was to investigate the removal force between the wire and adhesive of
bonded lingual retainers with the plasma treatment, and to examine the effect of the plasma treatment on the
retention of the bonded retainers.

[Methods] Two types of bonded retainer wires were used: a six-stranded stainless steel wire and a solid stainless
steel wire. Specimens in which a composite resin adhesive for retainers was bonded to the side of the wire treated
with atmospheric pressure nitrogen plasma and a plasma-treated wire embedded vertically in the composite resin
adhesive were prepared. Removal forces were measured by tensile test and compared with the group without the
plasma treatment. In addition, the cross-section of the wire touching the adhesive was observed using a scanning
electron microscope (SEM) for samples with the wire embedded vertically.

[Results] For the multistrand wires, the removal force in the vertical direction with plasma treatment was
significantly greater by 1.3 times than that without plasma treatment. For solid wires, the removal force was
significantly greater than that without plasma treatment by 2.5 times with plasma treatment. No significant increase
in removal force in the lateral direction of the wire was observed for multi-strand wires, but plasma treatment was
significantly greater force by 1.5 times for the solid wires.

SEM images showed dissociation of the bond with the composite resin adhesive on the surface of the multi-strand
wire, but plasma treatment observed to obtain close adhesion.

[Conclusion] These findings suggest that atmospheric pressure plasma treatment improves the adhesive
retention between the wire of bonded retainers and the composite resin adhesive.

Keywords: atmospheric pressure plasma, bonded lingual retainer, orthodontics, adhesion, tensile testing
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