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Abstract

Objectives: To compare the effect of universal
adhesive and conventional adhesive system on
shear bond strength of resin composite repair
before and after thermocycling.

Methods: Ninety resin composite (Filtek™
7350 XT) rods were aged by 5,000 cycles of
thermocycling and mounted with self-cured resin
acrylic in PVC tubes. Resin composite surface was
polished with 320-grit silicon carbide paper disc.
Each resin composite surface was prepared with
37% phosphoric acid for 15 s. Specimens were

randomly divided into 6 groups of 15 specimens
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each (n=15). SM group and SM+T group: apply
Scotchbond™ Multi-Purpose Plus Adhesive. SiSM
group and SiSM+T group: apply silane (RelyX™
Ceramic Primer) and Scotchbond™ Multi-Purpose
Plus Adhesive. SBU group and SBU+T group:
apply Single Bond Universal Adhesive. All
specimens were light cured for 20 s. Resin composite
were filled on prepared surfaces and light cured
for 40 s. Specimens were stored in distilled water
at 37°C for 24 hour. Specimens in SM, SiSM and
SBU groups were loaded in a Universal Testing
Machine for shear bond strength testing without
thermocycling. Specimens in SM+T, SiSM+T and
SBU+T groups were loaded after 5,000 thermocy-
cles. Bond strength data was statistically analyzed
by One-way ANOVA and T-test. Failure modes
were examined by an inverted phase contrast
microscope.

Results: After 24 hour of composite repair,
SBU group (113.624+24.80 MPa) showed the
statically significant difference in the highest shear
bond strength compared to SM group (63.92+17.82
MPa) and SiSM group (85.82+9.82 MPa). After
thermocycling, SM+T group (36.41+£7.01 MPa)
showed significant lower bond strength than
SM group, SiSM+T group (63.01+14.44 MPa)
was lower than SiSM group, and SBU+T group
(84.48+6.86 MPa) was lower than SBU group.
All specimens in SM, SM+T, SiSM and SiSM+T
groups showed adhesive failure, while SBU group
showed cohesive failure and SBU+T group showed
both failure types.

Conclusion: Resin composite repair with
Single Bond Universal Adhesive showed higher
shear bond strength than Scotchbond™ Multi-
Purpose Plus Adhesive, either with silane or not,

and the bond strength decrease after thermocycling.
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Table 1 Trade names, manufacturers and compositions of experimental materials
Trade names and manufacturers Compositions Lot No.
Filtek™ 7350 XT shade A4 and B1 | Resin: Bis-GMA, UDMA, TEGDMA, Bis-EMA and PEGMA
(3M ESPE, St. Paul, MN, USA) resins
Filler: non-agglomerated/ non-aggregated 20 nm silica filler, TOIBASB
non-agglomerated/ non-aggregated 4-11 nm zirconia filler, and 20 f;; B
aggregated zirconia/silica filler cluster filler (comprised of 20
nm silica and 4-11 nm zirconia particles)
Scotchbond™ Etchant 37% Phosphoric acid
(3M ESPE, St. Paul, MN, USA) 393762
Scotchbond™ Multi-Purpose Plus | Bis-GMA, HEMA, tertiary amines, photo-initiator
Adhesive (3M ESPE, Deutshland N557534
GmbH, Neuss, Germany)
RelyX™ Ceramic Primer (3M ESPE, | Prehydrolyzed, single-phase silane (MPS)<2%, Ethyl alcohol
Deutshland GmbH, Neuss, Germany) | 70-80%, water 20-30% N633274
Single Bond Universal Adhesive (3M | MDP phosphate monomer, dimethacrylate resins, HEMA,
ESPE, Deutshland GmbH, Neuss, | polyalkenoic acid copolymer (Vitrebond™ Copolymer), filler, 545693
Germany) ethanol, water, initiators, silane

Abbreviations: Bis-GMA, bisphenol A-diglycidyl ether dimethacrylate; TEGDMA, Triethyleneglycol dimethacrylate;
Bis-EMA: Ethoxylated bisphenol A-dimethacrylate; UDMA, Urethane dimethacrylate; PEGMA, Polyethylene glycol
methacrylate; HEMA, 2-hydroxyethylmethacrylate; MDP, 10-Methacryloyloxydecyl dihydrogen phosphate; MPS —

Methacryloxypropyl trimethoxysilane
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Figure 4 Bar chart shows comparative means and standard deviations of shear bond strength between non-thermocycling and
thermocycling process in each experimental group.
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Figure 5 Failure modes of specimens in each group.
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