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To compare the shear strength of bonds between
dentin and self-etch resin cement systems with or
without tertiary amine, and that of bonds
between 1- and 2-step self-etch adhesive
systems. Sixty-three third molars were sectioned
mesio-distally and their external surfaces were
ground to expose dentin. They were randomly
divided into three groups of forty-two half-tooth
specimens: Group 1, Panavia™ F2.0 (which
contains tertiary amine) with ED® Primer II,
Group 2, Nexus® 3 (which contains free-tertiary
amine) with OptiBond™ XTR (a 2-step self-etch

adhesive system) and Group 3, Nexus® 3 with
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OptiBond™ All-In-One (a 1-step self-etch
adhesive system). Resin composite rods were
bonded to each specimen in all three groups with
the respective resin cements. Each group was
divided into two subgroups. The first subgroup,
consisting of twenty-two specimens, was stored
in distilled water at 37°C for 24 hours and the
second subgroup, consisting of twenty speci-
mens, was subjected to thermocycling (5000
cycles, in water baths at 5°C and 55°C). Twenty
specimens (n=20) from each subgroup were
loaded in a Universal Testing Machine for shear
bond strength testing. The resin-dentin interfaces
of each first subgroup were examined by SEM.
The mean shear bond strength of three different
resin cement groups were significantly different
(p<0.05) in both conditions. The highest mean
shear bond strength was obtained with Group 2,
followed by Group 3 and Group 1 showed the
lowest bond strength. The mean shear bond
strength of the water storage groups were
significantly higher than those of the thermo-
cycling groups. In conclusions, the shear bond
strength of the resin cement without tertiary
amine seems better than the resin cement that
contains tertiary amine. And when the resin
cement without tertiary amine was used with the
2-step self-etch adhesive, it provided greater
bond strength than with the 1-step self-etch
adhesive. Thermocycling process decreased the
shear strength of bonds between resin cements

and dentin.

Keywords: initiator agents, resin cement, self-
etch adhesive system, shear bond strength,

tertiary amine
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Table 1 Trade names, manufacturers, compositions and application techniques of resin cements and

adhesive agents

CM Dent J Vol. 34 No. 2 July-December 2013

Product names and Compositions Application techniques Batch number
manufacturers
ED® primer II (Kuraray A: MDP, HEMA, 5-MASA*, | - mix equal amounts of ED 051381
Noritake Dental Inc., Japan) | DEPT**, water primer I A&B; must be used
B: 5-MASA*, DEPT**, within 5 minutes after mixing
SBSA®*®®, water - apply to the dentin surface;
wait 30 sec.; gently air dry;
do not rinse and light-cure
Panavia™ F2.0 (Kuraray A paste: MDP, Bis-MPEPP, - dispense equal amounts of
Noritake Dental Inc., Japan) | hydrophobic and hydrophilic | paste A&B (half a turn); mix
DMAs, BPO, CQ, silica filler | for 20 sec.
B paste: Bis-MPEPP, hydro- | - apply to the resin composite
phobic and hydrophilic rod; cement the rod to the
DMAs, DEPT**, Sodium- dentin surface
2,4,6-TPBSA, silica filler, - remove excess cement;
barium glass filler, TiO2, NaF | light-cure 4 sides of rod for
20 sec. per side
Optibond™ XTR (Kerr Primer: GPDM*, hydrophilic | - apply primer to dentin 4229734
Corp., USA) mono- and di-functional surface; scrub the surface
methacrylate, water, acetone, | with a brushing motion for 20
ethanol, CQ sec.; air thin for 5 sec. with
Adhesive: hydrophobic, medium air pressure
structural and cross-linking - shake adhesive bottle
monomers, ethanol, CQ, briefly; apply adhesive to
barium glass filler, nano- dentin surface with light
silica filler brushing motion for 15 sec.;
air thin for 5 sec.; light-cure
for 10 sec.
Optibond™ All-In-One (Kerr | Mono- and di-functional - scrub the surface with a 4331532
Corp., USA) methacrylate esters, GPDM*, | brushing motion for 20 sec.;
water, acetone, ethanol, filler | apply a second application;
thoroughly dry the adhesive
gentle air first and then
medium air for at least 5 sec.;
light-cure for 10 sec.
Nexus® 3 (Kerr Corp., USA) | Base: methacrylate ester - dispense the mixed cement | 4460365
monomers, HEMA, 2-PTU®*® | on the mixing paper
Catalyst: methacrylate ester - apply to the resin composite
monomers, HEMA, CHPO®, | rod; cement the rod to the
TiO,, pigments dentin surface
- remove excess cement;
light-cure 4 sides of rod for
20 sec. per side

*acidic monomer, **tertiary amine, *Nexus 3 initiator, **Nexus 3 accelerator, **®co-initiator MDP: 10-methacryloyloxydecyl
hydrogen phosphate, HEMA: 2-hydroxyethyl methacrylate, 5S-MASA: N-methacryloyl 5-aminosalicylic acid, DEPT: N,N-di (2-
hydroxyethyl) p-toluidine, SBSA: Sodium benzene sulfinate , Bis-MPEPP: 2, 2-Bis-(4-methacryloxypolyethoxy phenyl) propane,
Sodium 2, 4, 6-TPBSA: Sodium 2, 4, 6-triisopropyl benzene sulfinate, BPO: benzoyl peroxide, DMA: dimethacrylate, CQ:
Camphoroquinone, TiO,: Titanium Dioxide, NaF: Sodium fluoride, GPDM: Glycerol phosphate dimethacrylate, PTU:
Pyridylthiourea, CHPO: Cumene hydroperoxide
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resin cement on dentin speciments
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Table 2 Means and standard deviations of shear bond strength from each experimental group

Means of shear bond strength (MPa)

Adhesive agents and resin cements
Water storage 24 hours Thermocycling 5000 cycles
ED® Primer I[+Panavia™ F2.0 15217+ 1.90 11.83F+1.94
OptiBond™ XTR+Nexus® 3 253244224 18.32¢+£2.60
OptiBond™ All-In-One+Nexus® 3 21.998+2.01 13.82P+2.19

Values are mean +standard deviations. Groups with the same upper case superscripts are not significantly different (p<0.05).
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Figure 4 SEM images of resin-dentin interface formed by Panavia™ F2.0 with ED® Primer II at 500x
and 1000x magnifications (C: resin composite, RC: resin cement, D. dentin)
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Figure 5 SEM images of resin-dentin interface formed by Nexus® 3 with OptiBond™ XTR at 500x and
1000x magnifications (C: resin composite, RC: resin cement, A: adhesive, D: dentin)
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Figure 6 SEM images of resin-dentin interface formed by Nexus® 3 with OptiBond™ All-In-One at 500x
and 1000x magni-fications (C: resin composite, RC: resin cement, A: adhesive, D: dentin)
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