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Abstract

Objectives: The aim of this in-vitro study is to evaluate the effect of different surface conditioning
methods, adhesive systems and resin composites on the shear bond strength (SBS) of composite
attachments bonded to lithium disilicate ceramics as well as to evaluate the effect of different
surface conditioning methods on the surface roughness of lithium disilicate ceramic materials.

Methods: A total of 180 IPS e.max CAD specimens with the dimensions of 13 x 7.5 x 2 mm3were
used in this study. 60 samples were divided according to the surface conditioning methods used
(n=15). Group I: control/no surface treatment, group 1l: 9.6% hydrofluoric acid (HFA) etching,
group I11I: 37% phosphoric acid (PhA) etching, group IV: air abrasion (AA) with 50 pm AL20a.
The surface roughness value was measured using a Profilometer and Atomic Force Microscopy
(AFM). One hundred twenty specimens were divided into three groups according to the
conditioning methods (n=40) described above without the control group. The groups were
subsequently divided according to the adhesive (n=20) into: Assure universal adhesive (AU) or
Single Bond universal adhesive (SBU). Furthermore, the groups were subdivided according to the
composite type (n=10) into Filtek™ Z350 XT composite or Filtek™ Z350 XT flowable composite.
All the ceramic blocks with the bonded composite attachments were subjected to 10,000 thermal
cycles of alternate 30 seconds baths at 5°C and 55°C, with a 5 seconds interval between
immersions using a thermocycler then to SBS test using Universal testing machine. Descriptive
and group comparisons were calculated using independent sample t-test, one-way and multiple
ANOVA, and post-hoc Tukey tests. A significance level of 0.05 was set for all analysis.

Results: The results showed that air abrasion group had significantly the highest surface roughness
(1.20 = 0.30 um), while the lowest value was recorded for the control group (0.24 + 0.08 um) (P
<.05). Moreover, hydrofluoric acid etching and air abrasion gained the highest SBS value (15.82
+4.72 and 14.91 + 5.38 MPa) respectively (P > 0.05). For adhesive systems, AU had significantly
higher SBS than SBU (14.04 + 6.04 and 9.93 + 6.80 MPa) respectively (P = 0.001). Furthermore,
Filtek™ Z350 XT gave significantly higher SBS (13.79 + 7.47 MPa) than Filtek™ Z350 XT
flowable composite (10.18 + 5.38 MPa) (P = 0.003). The combination of air abrasion with AU and
Filtek™ Z350 XT composite gave the highest SBS (21.80 + 3.86 MPa).

Conclusion: 9.6% Hydrofluoric acid and air abrasion are recommended techniques for reliable
bond strength between composite attachments and lithium disilicate ceramic but they can affect
the surface topography. PhA can be recommended if used with AU. AU gave a stronger bond than
SBU. Moreover, Filtek™ Z350 XT gave higher bond strength than the flowable type.
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