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ABSTRACT

Introduction: This study was conducted to explore the best surface
treatment method (Etching only, Diamond bur grinding, Sandblasting with
AL,0; or Er-Cr YSGG laser) to obtain optimum shear bond strength (SBS)
of stainless steel orthodontic brackets to composite and to evaluate the effect

of aging by thermocycling on SBS.

Material and methods: In this study, 48 discs were constructed using light
cured 3M Filtek Z350 XT composite resin (Diameter=10mm, Height =
4 mm). The samples were divided into two groups, the aging group in which
the samples subjected to 5000 thermal cycle and the non-aged group. Then the
samples were subdivided into four groups (n = 6) at random based on surface
conditioning method namely: Etching only, diamond bur grinding,
sandblasting with Al,O; and Er, Cr: YSGG laser irradiation. SBS of all
samples assessed using a universal testing equipment following bonding of
brackets to composite discs. The failure mode and adhesive remnant index
(ARI) was determined by examining the samples under a stereomicroscope at
10X magnification. Data analyzed using one way ANOVA, post-hoc Tukey’s
test and independent T-test for SBS , ARI scores comparison was performed
using Kruskal —Wallis test , For ARI scores comparison between the non-aged

and aged group Mann-Whitney U —test have been used .

Results: Study results presented that there is no significant difference in SBS
in all tested groups except the aged etching only group. The aged laser group
showed higher SBS values (10.81 MPa) compared to other tested groups.
The values recorded in the aged etching only group (2.95 MPa) were the


https://www.sciencedirect.com/topics/medicine-and-dentistry/eryag-laser

lowest. The result of ARI scores comparison showed no significant
differences between all tested groups (P > 0.05), The predominant ARI
scores in diamond bur grinding and sandblasting groups were 2 or 3 while in

the etching only and laser groups, it was predominantly 0 or 1.

Conclusion: In terms of SBS and ARI score, it can be concluded that
composite surface conditioning by grinding, sandblasting and Er; Cr: YSGG
laser yielded clinically acceptable results; however, acid etching without

surface preparation of aged composite failed to produce similar outcomes.
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