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Abstract

Aims of the Study: The current study aimed to estimate and compare the
surface roughness and shear bond strength (SBS) of metal orthodontic brackets
attached to full glazed zirconia, ceramic faced zirconia and E. max faced
zirconia after surface conditioning by hydrofluoric acid (HF) and aluminum
oxide air abrasion (Al,O3); using two prime types; and determining the adhesive
remnant index (ARI). Materials and Methods: This in vitro study has included
180 models divided according to the type of the tested material, into three
groups; each group consists of 60 models (60 full glazed zirconia, 60 ceramic
faced zirconia, and 60 E. max faced zirconia). Then each group is subdivided
randomly into two subgroups of 30 models according to the types of prime
materials (30 Assure® Plus and 30 3M™ Transbond™ XT). Furthermore, each
one of these groups are subdivided into three subgroups according to the surface
conditioning method (Control group, Hydrofluoric acid (HF) group, and
Aluminum oxide (Al,O;) group). The labial aspect of each model has been
treated by one of the following three surface preparations: no surface treatment
(control group), air abrasion with 50pm aluminum oxide particles (AL,O3) and
acid etching with 9.6% hydrofluoric acid (HF). Then a single layer of
Transbond™ XT or Assure® Plus primes is paaint followed by bonding of the
metal orthodontic brackets (Dentaurum) to models using Transbond™ XT
adhesives. The amount of surface roughness for all models are measured by a
profilometer and a universal testing machine is utilized to deboned the brackets
with a chisel shape blade at a speed of 0.5 mm/min to determine the shear bond
strength. The bond strengths are calibrated in Mega pascal, and the adhesive
remnant has been investigated with a stereomicroscope using 10X. Statistical
analysis is performed using SPSS Statistics, V26 where; p <0.05. Results: The
Aluminum oxide give the highest values of surface roughness followed by the
hydrofluoric acid, while the control group has had the lowest values. Shear bond

strength of the Aluminum oxide has been statistically higher than the
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hydrofluoric acid and control groups in all groups (full glazed zirconia, ceramic
faced zirconia and E. max faced zirconia). The Assure® Plus primer with
Aluminum oxide surface treatment gives rise to the highest shear bond strength
than 3M™ Transbond™ XT, while there has been no significant difference
between Assure® Plus and 3M™ Transbond™ XT primer for both the control
and the hydrofluoric acid groups.

The results of adhesive remnant index scores have shown that the 3M™
Transbond™ XT primer with Aluminum oxide has had mostly scores (1) and
(2), while the Assure® Plus primer with Aluminum oxide has had
predominately scores (2) and (3). On the other hand, the adhesive remnant index
scores of the 3M™ Transbond™ XT and Assure® Plus primer with the control
and the hydrofluoric acid has had mainly scores (0) and (1) for full glazed
zirconia, ceramic faced zirconia and E. max faced =zirconia groups.
Conclusion: The Aluminum oxide (Al,Os) give the highest values of surface
roughness. The highest shear bond strength has been obtained with Aluminum
oxide conditioning method for all types of ceramic materials used in this study,
while surface treatment with hydrofluoric acid resultant shear bond strength
which is lowest than that is need for clinical application. According to the
adhesive remnant index scores, the 3M™ Transbond™ XT primer with
Aluminum oxide has had a mixed type failure mode, while the Assure® Plus
primer with Aluminum oxide had a score (3) which is considered a cohesive
type of failure for full glazed zirconia, ceramic faced zirconia and E. max faced
zirconia groups. So, the Aluminum oxide surface treatment with 3M™
Transbond™ XT primer is considered a qualified procedure for bonding metal

orthodontic brackets to different types of ceramic materials.
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