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Abstract

[Purpose] There is little information about the effects of applying separating materials to a template for bonding
attachments used with aligner on the shape and surface texture of the attachments. The effects of applying the
separating materials were investigated on the removal force generated between the template and the attachment,
the surface texture, surface roughness, and surface hardness of the attachment.

[Method] The template was made using a rectangular attachment prototype. The sample was prepared by filling
a resin composite into the attachment cavity on the template with pressing it onto the etched enamel of a bovine
incisor tooth, and curing it with light. Template were treated by applying a vaseline or a resin separating material
to the attachment cavity. Control was the non-applied group. In a tensile test, a universal testing machine was used
to measure the maximum force required to remove the template. The attachment surface was observed using
confocal laser microscopy and arithmetic mean roughness (Ra) was measured. The surface texture was also
observed using scanning electron microscopy. Using a microhardness tester, Knoop hardness was measured
immediately after photopolymerization and after 24-h storage. Tukey's HSD and paired t-test were used to conduct
comparisons statistically.

[Results] The removal force was significantly higher for the non-applied group than for the vaseline group and
the resin separator group, and no significant difference was observed between the vaseline group and the resin
separator group. No significant difference in surface roughness was observed among the groups. The surfaces of the
vaseline group and the resin separator group had distortions due to the separating material, more clearly observed
in the vaseline group. Significant increases in Knoop hardness numbers were observed in all groups when
comparing immediately after light irradiation and 24-h storage. A comparison between the three groups
immediately after light irradiation showed no significant differences between each group, but non-applied group
after 24-h after was significantly higher than the vaseline group and the resin separator group.
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[Conclusion] It was shown that applying the separating materials to the template when placing the attachment
reduced the removal force of the template, and also affected the surface texture and the hardness of the attachment.
Therefore, it was suggested that an appropriate method is required when applying the separating on the template.

Keywords: aligner-type orthodontic appliance, attachment, separating material, vaseline
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