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Abstract

To evaluate the effects of surface treatments on the shear bond strength between acrylic denture teeth and
resin composite. Materials and methods: In this study, 50 acrylic denture teeth were divided into 5 groups, 10 for
each. For Group 1, the acrylic denture teeth were treated with Methyl methacrylate for 180 seconds. Group 2, the
acrylic denture teeth were treated with Methyl methacrylate for 180 seconds and silane. Group 3, the acrylic denture
teeth were treated with 37 % Phosphoric acid and Methyl methacrylate for 180 seconds. Group 4, the acrylic denture
teeth were treated with 37 % Phosphoric acid, Methyl methacrylate for 180 seconds and silane. And group 5, the
acrylic denture teeth were treated with air-abrasion, 37 % Phosphoric acid, Methyl methacrylate for 180 seconds
and silane. All specimens were applied with bonding agent after the surface treatments. The resin composite was
packed using a mold with a space of 3 mm in diameter and 3 mm in high. The specimens were incubated in a control
humidity and temperature for 24 hours before the testing. The shear bond strength was tested with the SHIMADZU
EZ-S Universal Testing Machine. The shear bond strength was analyzed by using One-Way ANOVA to determine
the significant differences at p-value <0.05, and multiple comparisons of shear bond strength by using Turkey’s
HSD. Failures mode was evaluated by randomly selecting 3 specimens from each group to investigated under the
scanning electron microscope. Results: The averages shear bond strength of group 1 to 5 are 6.123 + 0.828, 6.012
+ 0.893, 6.336 + 0.843, 6.173 + 0.876 and 20.901 + 0.851 MPa, respectively. Upon analysis using a One-Way ANOVA,
there were no statistical differences shown in shear bond strength when comparing between Groups 1 to 4, but they
were statistically significantly different when compared to group 5 (p<0.001). Once the specimens were evaluated
under the scanning electron microscope, all groups were categorized under the failure modes as adhesive, with
Group 5 showing the highest amount of surface roughness. Conclusion: The acrylic denture teeth that were treated
with air-abrasion, 37 % Phosphoric acid, Methyl methacrylate for 180 seconds, silane and bonding agent, respectively,
had the highest shear bond strength compared to the other groups with statistical significance. The surface roughness

created by air abrasion so increased the surface area available for bonding.

Keywords: Surface treatment, Acrylic denture teeth, Resin composite, Shear bond strength, Bonding agent
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Table 2 The mean values and standard deviations of shear bond strength of all 5 groups

N Mean (MPa) Std. Deviation Minimum (MPa) Maximum (MPa)
Group 1 10 6.123 0.828 4.734 7.248
Group 2 10 6.012 0.893 4.874 7.640
Group 3 10 6.336 0.843 4.905 7.525
Group 4 10 6.173 0.876 5.007 7.449
Group 5 10 20.901 0.851 19.785 22.795

715999 3 MSWSEUTEUITIToUR 10aDfnesH Lovioan (Tukey HSD) UARIAIAIINUANG NYSIANAREUAZ T 9AIMTOIUTORE 95 YaunTT
WagLLUAURIAYeINITUTUaN NGB0 ATANTIINGY

Table 3 Comparison with Tukey HSD test show mean different and 95% Confidence interval of surface treatment of acrylic

denture teeth of all 5 groups

95% Confidence Interval

Group
Mean Difference Std. Error Sig. Lower Bound Upper Bound
Group 1 Group 2 112 .384 .998 -979 1.203
Group 3 -213 .384 981 -1.304 878
Group 4 -.050 .384 1.000 -1.141 1.041
Group 5 -14.778* .384 .000 -15.869 -13.687
Group 2 Group 1 -112 .384 .998 -1.203 979
Group 3 -.324 .384 915 -1.415 167
Group 4 -.161 .384 993 -1.252 .930
Group 5 -14.889* .384 .000 -15.980 -13.798
Group 3 Group 1 213 .384 .981 -.878 1.304
Group 2 324 .384 915 -767 1.415
Group 4 163 .384 .993 -928 1.254
Group 5 -14.565% .384 .000 -15.656 -13.474
Group 4 Group 1 .050 .384 1.000 -1.041 1.141
Group 2 161 .384 993 -.930 1.252
Group 3 -.163 .384 .993 -1.254 928
Group 5 -14.728* .384 .000 -15.819 -13.637
Group 5 Group 1 14.778* .384 .000 13.687 15.869
Group 2 14.889* .384 .000 13.798 15.980
Group 3 14.565* .384 .000 13.474 15.656
Group 4 14.728* .384 .000 13.637 15.819

* The mean difference is significant at the 0.05 level.
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Figure 2 Shows the mode of failure of the specimens from 5 groups
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Figure 3 Shows the mode of failure of the specimens from 5 groups under scanning electron microscope 1000x
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