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ABSTRACT Objective: To evaluate the microtensile bond strength of resin composite to glass ceramic

and the effect of surface treatment of resin composite and thermal cycling aging on the microtensile bond
strength. Methods: Rectangular blocks were made with dentin of extracted molars resin composite or
feldspathic glass ceramic respectively. The bonding surfaces of these rectangular blocks were sanded by
600-grit silicon carbide paper before luting. A self-etching resin cement was used as luting agent. The
specimens were divided into groups according to the types of substrates of adhesion ( dentin/glass ceramic
or resin composite/glass ceramic) the way of surface treatments and whether thermal cycling aging
ocurred. The dentin blocks were adhered to ceramic blocks as controls ( group Al and A2) . The resin
composite blocks were adhered to the ceramic blocks as experiment groups. The resin composite surfaces
were treated by different ways before luting: no extra surface treatment ( group Bl and B2) treated by
ethyl methacrylate solution ( group C1 and C2) or silane coupling agent ( group D1 and D2) coarsened
by 360—grit silicon carbide paper ( group El and E2) or polished by 1 200—grit silicon carbide paper
( group F1 and F2) . After luting the microtensile bond strength of the specimens were tested before
( group Al —F1) or after ( group A2 — F2) thermal cycling aging. After microtensile bond strength test

the fracture bonding surfaces of the specimens were observed by a scanning electron microscopy to deter—
mine the type of bonding failure. The data were statistically analyzed using one-way analysis of variance.

Results: The microtensile bond strength of resin composite to glass ceramic with no extra treatment
achieved high bond values before and after thermal cycling Bl (30.02 +3.85) MPa B2 (26.83 +
3.14) MPa  which were statistically different from those of the control groups Al (20.55 +4.51)
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MPa A2 (12.94 £0.69) MPa P <0.05 . The microtensile bond strength between the glass ceramic
and resin composite did not increase after different surface treatments of resin composite. Conclusion:
The microtensile bond strength between resin composite and glass ceramic achieved as similar bond
strength as that between dentin and glass ceramic and even better. Surface treatment of resin composite
via methyl methacrylate solution silane coupling agent coarsening or polishing did not increase the mi—
crotensile bond strength effectually.
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Table 1  Groups of specimens
Groups Substrates of adhesion Surface treatments of resin composite Aging treatment
Al Dentin-eeramic
A2 Dentin-ceramic TC
B1 Resin composite-ceramic
B2 Resin composite-ceramic TC
Cl Resin composite-ceramic Ethyl methacrylate solution
C2 Resin composite-ceramic Ethyl methacrylate solution TC
DI Resin composite-ceramic Silane coupling agent
D2 Resin composite-ceramic Silane coupling agent C
El Resin composite-ceramic Coarsened by 360git silicon carbide paper
E2 Resin composite-ceramic Coarsened by 360-grit silicon carbide paper TC
Fl1 Resin composite-ceramic Polished by 1 200t silicon carbide paper
F2 Resin composite-ceramic Polished by 1 200-grit silicon carbide paper TC

TC thermal cycling.
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Table 2 Microtensile bond strength for different
adhesive objects ( MPa % %)
Groups Before TC After TC F P
Al A2 20.55+4.51 (Al) 12.94+0.69 ( A2) 27.803 0.001
Bl B2 30.02+3.85(Bl) 26.83+3.14 (B2) 4.115 0.058
F 25.473 185.380
P 0.001 0.001
TC thermal cycling.
3
(MPa x +5s)

Table 3 Microtensile bond strength for different
surface treatment ( MPa x +3s)

Groups Before TC After TC F P
Bl B2 30.02+3.85(Bl) 26.83+3.14 (B2) 4.115 0.058
Cl €2 32.045.74 (Cl) 29.48£5.29 (C2) 1.072 0.314
DI D2 25.45+1.96 (DI) 21.66+6.92 (D2) 7.452 0.014
El E2 35.59+6.96 (E1) 29.97+7.69 (E2) 1.558 0.228
FI F2 28.70+3.65 (F1) 23.80+3.77 (F2) 8.737 0.008
F 3.426 2.979
P 0.016 0.029
TC  thermal cycling.
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Figure 1 Microtensile bond strength for different adhesive objects lane; group El and E2
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Figure 2 Microtensile bond strength between resin composite and
( F2) ( C2) ceramic before and after thermal cycling
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Abbreviations as in Figure 1 and 2.
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Figure 3 Type of failure mode observed after microtensile bond strength testing for all samples
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Figure 4 Mixed failure between glass ceramic and resin composite ( group E1 the image on the right is partially enlarged of the box in the left)
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Figure 5 Adhesive failure between glass ceramic and resin composite ( group E1 the image on the right is partially enlarged of the box in the left)
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Figure 6 Cavitation bubble on the bonding interface of silane coupling agent group ( A group D1; B group D2)
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