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Effects of surface treatments and cement types on the shear strength of zirconia

Shao Long-quan’, Hu Chen', Sun Ting', Liu Xiao-fang?, Wen Ning®, Deng Bin®

Abstract

BACKGROUND: Reasonable choice of surface treating method and cement can improve the bond performance effectively when
using zirconia restorations in clinic.

OBJECTIVE: To evaluate the effects of different surface treatments and types of cements on the shear strength of Upcera
zirconia.

METHODS: Seventy-two zirconia ceramic samples after sanding with 6007 water sandpaper were divided into six groups. Three
different surface treating methods were used respectively as follows: hand-polishing with 240* water sandpaper, sand blasting
and silanization. Before and after the surface treatment, the samples were observed by scanning electron microscope. Two
different luting cements (Panavia F and Fuji CEM) were selected. After 24 hours of pressurized bonded fixation, the shear
strengths were measured by universal testing machine and analyzed with factorial variance analysis.

RESULTS AND CONCLUSION: The shear strength in the sand blasting group was significantly higher than other groups (P <
0.05). The shear strength of the Panavia F group was higher than that of the Fuji CEM group (P < 0.05).The surface morphology
of samples treated with sand blasting was rougher compared with the other two. Findings of this study revealed that sand blasting
can effectively enhance the shear strength of zirconia ceramic to both resin cement and glass ionomer cement; on the contrary,
sand paper polishing and silanization cannot affect the shear strength. What is more, resin cement performs better in improving
the bond performance of zirconia ceramic restorations.
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Figure 1 Scanning electron microscopy image of
zirconia surface after hand-polishing with
600" water sandpaper (x2 000)

Bl 1 600" P 4RI A B S IR T K 51 (x2 000)

Figure 2 Scanning electron microscopy image of
zirconia surface after hand-polishing
with 240% water sandpaper (x2 000)
/2 240" 0 4RAT BEAL K KT $(x2 000)

Figure 3 Scanning electron microscopy image of
zirconia surface after Al,O; sandblasting
(%2 000)
B3 AlLOsWifb4l 1K I JE$i(x2 000)
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Figure 4 Scanning electron microscopy image of zirconia
surface after silanization treatment (x2 000)
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Table 1 2x3 factorial experiment design (xts, n=6, MPa)

Surface

Group Sort of cements treatment Shear strength
1 Panavia F 240% sand paper  25.00+3.41
2 Panavia F Sand blasting 33.68+2.77
3 Panavia F Silanization 24.69+2.31
4 Fujicem 240* sand paper  18.01£1.96
5 Fujicem Sand blasting 21.32+2.18
6 Fujicem Silanization 18.02+2.01

AN TR b 45 R T S RAS [ 2 T A B B0 AT DR 5 22 0 B
W2,

X2 NABA BT DI SREE KA K 5 22 5 B
Table 2 Factorial experiment of shear strength of samples in six
groups

Source Type 11l Sum ¢ Mean P
of Squares square
Sort of cement 676.867 1 676.867 108.999  0.000
Surface 294.810 2 147.405 23.737  0.000
treatment
Sort of cement * 61.355 2 30.678 4940 0.014
Surface
treatment
Error 186.296 30 6.210

Corrected total 1219.329 35

RIMAL IR 2 I SNKZ H LR 45 2L L3,

%3 RIMAHHE SNK 2 H H 4 R

Table 3 SNK multiple comparisons of different surface

treatments (n=12)
Subset
Surface treatment
1 2
Silanization group 21.356 67
600" sand paper treated group 21.505 000
Sand blasting group 27.500 000
P 0.885 1.000

SNTIR T ZE T i . ANRIRP R RE 4570 2 Il
75 B VR (P < 0.05), Panavia F41874)55 /5 5.2
e TFuji CEM4T: AN [r] 2 T AL B2 A1 25 5 Wl 3 M L
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