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Abstract:

Introduction and aim of the research: As a result of the increase in the
number of adult patients requesting orthodontic treatments, it is common
to have restorative treatments or dental prostheses made of different
materials, including monolithic zirconia restorations due to their aesthetics
and high resistance, especially in posterior teeth, and since zirconia is
chemically inert and cannot be etched by acids, therefore It was necessary
to find alternatives that have fewer side effects and higher effectiveness on
the surface of monolithic zirconia. This study aims to compare the shear
strengths of ceramic orthodontic brackets on the zirconia surface after it
has been conditioned using physical and chemical methods and to evaluate
the failure mode using the adhesive remnant index (ARI).

Materials and Methods: The research sample consisted of 40 zirconia
discs, which were randomly divided into four groups according to the
surface preparation method as follows:

- First group: The surface was prepared with aluminum oxide
granules using Z-prime plus.

- Secund group: The surface was prepared with an ER-Yag laser
using a Z-prime plus primer.

- Third group: The surface was prepared with aluminum oxide
granules using the Monobond-s primer.

- Fourth group: The surface was prepared with an ER-Yag laser
using the Monobond-s primer.

After preparing the zirconium surface, the ceramic brackets were bonded
to the middle of the disc using a special composite for bonding brackets
and photocuring for 40 seconds. A shear force test was performed for the
brackets affixed to the zirconium surface using a universal testing device
at a speed of 1 mm/min, where the force was directed parallel to the bond
surface until the bracket separated from the surface, and the value was
recorded in megapascals. The values recorded in each group were
compared using the One Way ANOVA test, then the recorded values of
continuous quantitative variables with a normal distribution were
compared between the study groups bilaterally to examine the presence of
statistically significant differences between each of the two groups together
using Tukey pairwise comparison post-tests.

Then the remaining adhesive material on the zirconium surface was
evaluated using an optical microscope with a magnification of 10, which



takes the following values: 0, 1, 2, 3 depending on the amount of remaining
material. Ordinal statistics were performed to evaluate differences between
groups using Kruskal Wallis analysis.

Results: The results showed that the sandblasting method with aluminum
oxide granules was superior to the ER-Yag laser etching method, while no
statistically significant differences appeared depending on the primer used.
There were also no statistically significant differences in the adhesive
residual index (ARI) between the four research groups.

Keywords: ceramic brackets, zirconia, sandblasting, laser.



