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Abstract

Background: Debonding of orthodontic brackets occurs frequently when
there is a problem with the orthodontic brackets bonding system, which
delays treatment outcomes. These systems (and consequently, orthodontic
brackets failure rates) can be affected by a number of tooth- or material-
related variables; Clinical bonding failures can be attributed to other causes
in 5-7% of cases (Bakhadher et al., 2015).

Aims of the Study: The current study's aims are to assess the effects of
adding zirconium oxide and titanium dioxide nanoparticles individually or
in combination at three different concentrations (0.02%, 0.04%, and 0.06%)
on the shear and tensile bond strengths of TransbondTM XT orthodontic
adhesive (3M), as well as to identify the location of bond failure following
debonding.

Materials and Methods: The study involved the use of 100 newly
extracted upper premolar teeth from humans. To test the shear bond strength
and the tensile bond strength of the bonds between the teeth, they were
separated equally into two major groups. Each group was subdivided into
four groups: control, zirconium oxide nanoparticles, titanium dioxide
nanoparticles, and zirconium oxide nanoparticles combined with titanium
dioxide nanoparticles. According to the additive concentration, these groups
were further separated into three sub-groups. Each tooth's labial surface was
cleaned with pumice free of fluoride and water, then etched with 37%
phosphoric acid, rinsed, and dried. On the mesh of the bracket, the
TransbondTM XT orthodontic adhesive and/or the altered adhesive were
applied, and they adhered to the etched enamel. A machine for universal
testing (Tinius Olsen Ltd., England). was utilized to debond the brackets for
the shear bond strength test using a knife edge blade at a cross head speed of
0.5 mm/min, and 0.010 stainless steel ligature wire was used for the tensile

bond strength test. The bond strengths were measured in Megapascal, and
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the adhesive remaining was studied using a stereomicroscope at 10X
magnification. SPSS Statistics, V21, was used for the statistical analysis.
Results: Shear bond strength was significantly stronger in the zirconium
oxide nanoparticles mixed with the Titanium dioxide nanoparticles group
(0.06%) than in the other groups. While the tensile bond strength of
zircontum oxide nanoparticles combined with Titanium dioxide
nanoparticles was much higher (0.06%).

Conclusion: In general, the addition of ZrO2NPs and TiO2NPs enhanced
the physical characteristics of orthodontic adhesive related to shear and
tensile bond strength and decreased the bond failure rate at the studied

concentrations.
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