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Abstract

The aims of this study were to evaluate the tensile bond strength of self-
adhesive resin cement to the surface of zirconia subjected to sandblasting
with (AL,0;) particle or chemical treatment via citric acid (30% solution)
individually or associated with two types of primer. Another objective was
to determine the effect of previous surface treatment on the surface

roughness and the microhardness of zirconia.

Materials and Methods: One hundred and twenty cuboid shape specimens
(10.0%10.0 x2.0 mm) were prepared from partially sintering zirconia blank
disk (IPS e.max ZirCAD) by utilizing Computer-Aided-Design Computer-
Aided-Manufacture (CAD) /(CAM). Specimens were randomly divided into
three main groups (GI, GII, and GIII) according to the surface treatment
methods. Group (I): The zirconia surface received no surface treatment.
Group (II): Specimens were subjected to sandblasting treatment with 110
um aluminum oxide particles (Al,O3) at 2.5 bar for 15 s while Group III:
The specimens were treated with citric acid solution 30% for 10 minutes.
Subsequently, each group was randomly divided into 3 subgroups based on
the surface conditioning methods (n=8); Group (A) without surface priming
procedure, group (B) the intaglio surface was conditioned with multipurpose
universal primer (Monobond Plus), while Group (C) the intaglio surface of
the specimens was conditioned with specific zirconia primer (Z-Prime Plus
). After that, Calibra® Universal Self-Adhesive Resin Cement was applied
to the treated zirconia surface in a diameter of 2mm and with a length of
Smm. Tensile bond strength test was applied to measure the Calibra®

Universal Self-Adhesive Resin Cement/zirconia adherence force using the
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universal testing machine. The specimens were evaluated under a
stereomicroscope to determine the mode of failure. The roughness of the
treated zirconia surface was evaluated with a profilometery, while Vickers
microhardness test was performed at 0.5 kg for 30 seconds to investigate the
microhardness of the treated zirconia. All data were analyzed using one-way
and two-way ANOVA at 95% confidence interval and Duncan's Multiple

Range Test for post hoc comparison.

Results: The tensile bond strength (TBS) of the resin cement bonded to the
sandblasted zirconia surface yielded a highest significant value, while 30%
of the citric acid-treated group showed a significant decrease in TBS.
Tensile bond strength value showed a significant improvement followed the
primer application especially Monobond plus compared to Z-prime.
Sandblasting of zirconia with AL,O; 110um significantly increased the
surface roughness and Vickers microhardness value, while chemical
treatment with 30% citric acid exhibited no significant changes in
comparison to the control.

Conclusion: Within the limitation of this in vitro study, mechanical surface
treatment of zirconia with 110um of AL,O; particles improved the tensile
bond strength of self-adhesive resin cement especially when followed by
conditioning with Monobond plus. Mechanical surface treatment of zirconia
via sandblasting with AL,O; (110um) increased the surface roughness and

the miocrhardness of zirconia.
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