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Bonding strength of resin and porcelain depending
on the effects of zirconia surface etching

Young—Dae Park, Sok—Yoon Han
Department of Dental Technology, Daegu Health College

[Abstract]

Purpose: The purpose of this study was to investigate the effects of etching by monitoring the etched surfaces and the
shear bonding strength of resin and porcelain with etched zirconia.

Methods: The CAD/CAM was used to produce 24 zirconia blocks in groups of six. The zirconia specimen surfaces
were sandblasted, and they were then divided into 12 specimens with surface etching and 12 specimens without etching
for the control group. 12 specimens of composite resin were bonded using a curing light, and 12 specimens of porcelain
underwent vita porcelain build-up sintering and the shear bonding strength was measured using a universal testing system.

The SEM photographs were taken in order to observe any differences in the surfaces before and after etching, and they
were magnified by a factor of 8 in order to observe fractured surface types.

Results: The results of the shear bonding strength measurements are as follows: For the composite resin tests, between
zirconia and resin, the shear bonding strength of the control group (NZR) without surface etching was 4.68 Mpa and the
experimental group (EZC) with surface etching was 9.65 Mpa, which is significantly higher. The crystal structure of the
zirconia was confirmed to be different in observations of the surfaces before and after etching,

Conclusion : In comparing the shear bonding strength of zirconia and composite resin, the effects of etching were
found to be significant. The effects of surface etching were also observed in fractured surfaces between zirconia and

porcelain. This is expected to be applicable to vatrious prosthetics as surface etching on zirconia is used in clinics.
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Figure 1. Disk—shaped specimen of CAD/CAM
restorative materials.
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Table 1. Zirconia of composit resin & ceramic etching used
bonding in the study

Group Material Etching

NZR Dentsplly D4
resin

E7R Dentsply D4 YesBioGold
resin Smart Etching?2

3M ESPE
NZC powder A3
E7C 3M ESPE YesBioGold
powder A3 Smart Etching2
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Figure 2. Zirconia & ceramic Etching Solution.
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Figure 3. Schematic diagram of experimental
specimen. (A) bonding composite resin and zirconia
specimen and (B) mounted to acrylic resin for fixing
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Figure 4. Schematic diagram of shear bond strength test.
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Figure 5. Classification of failure modes,
A: Adhesive failure, B: Mixed failure, C: Cohesive failure
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Table 2. Bonding strength

Bonding strength (MPa)

Group
Mean S.D
) No—Etching 13.91, 253
Ceramic
Etching 12.90, 2.06
) No—Etching 468, 223
Resin )
Etching 9.65¢ 1.33

* Same lowercase letter is no significantly different using Tukey HSD test (P).05)
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Figure 6. Bonding strength(Zirconia/Resin).
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Figure 7. Bonding strength(Zirconia/Resin).

Resin No—Etching 9] A%t 7= 42 4.68 MPa,
Etching¥-2 9.65 MPao|th(Fig. 7).
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(Table 3).

Table 3. Failure mode analysis after shear bond strength

test
Failure mode
Group
Adhesive Cohesive Mixed
NZR 6 0 0
EZR 6 0 0
NzC 0 0 6
EZC 0 6 0
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EZR W Adhesive failure
NzC M Cohesive failure
EZC Mixed failure
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Figure 8. Failure mode distributions of
experimental groups.
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Figure 9. SEM images show zirconia surface
textures(250x). (A) No etching zirconia group.
(B) Etching zirconia group.
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Figure 10. SEM images show zirconia surface
textures(2000x). (A) No etching zirconia group.
(B) Etching zirconia group.
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