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Abstract

The aim of this study was to compare the effect of immediate dentin sealing (IDS) on microtensile bond
strength (UTBS) of resin composite restoration using a three-step etch and rinse adhesive under various thermocycling
periods. Sixty-four extracted human third molars were divided into 6 groups (groups 1-3 = controls and groups 4-6
= experimentals) with 10 teeth in each group. The remaining 4 teeth were divided into groups 1 and 4 for scanning
electron microscope (SEM) evaluation. Flat dentin surfaces were prepared, and a 3-step etch and rinse adhesive
was applied as an IDS step after tooth preparation within experimental groups. All specimens were then contaminated
with impressions and provisional restorations. After being stored for 1 week, all samples were restored using a
composite resin under simulated fluid flow. Thermocycling was performed in all groups, and UTBS was measured
at 0, 5,000 and 10,000 cycles, respectively. The specimens were then sectioned to obtain a bonded hourglass of
1.0 £ 0.01 mm? in area. Microtensile bond strength was tested at a crosshead speed of 1.0 mm/min, and data
analyzed using a Two-way ANOVA, One-way ANOVA and a Tukey’s post hoc test (A = 0.05). Specimens were also
evaluated for modes of fracture using a stereomicroscope at 40X, and data analyzed using a Chi-square test (Ol = 0.05).
Specimen surfaces and hybrid layers from groups 1 and 4 were also examined before and after restoration using a
SEM analysis. Two-way ANOVA showed significant difference among IDS and thermocycling cycles. An interaction
was not observed. One-way ANOVA showed the mean PTBS of control group was statistically different from those
of experimental group of the same thermocycling cycles. In the same IDS condition, statistically significant decrease
in bond strength was found in 10,000 cycle-thermocycling group, when compared to immediate bond strength (after
24 hours) group. Microscopic evaluation indicated that most failures in all groups were adhesive and mixed failures.

SEM analyses of the dentin surface and hybrid layers showed dentinal tubules obstruction in the experimental groups.

Keywords: Immediate dentin sealing, Simulated dentinal fluid flow, Thermocycling, Microtensile bond strength,

Three-step etch and rinse adhesive
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Figure 1 Diagrammatic representation of sample preparation and restorative sequence
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Figure 2 Diagrammatic presentation of simulating fluid flow through sectioned crown under a 20 cm distilled water pressure
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A1599 1 uansaIulsenavyeealsdnin wazistunaulnanlunisnnaad

Table 1 Composition of resin adhesive and resin composite

Material Manufacturer Composition

Optibond FL Kerr, USA

Primer : 2-hydroxyethyl methacrylate, glycerophosphate-dimethacrylate, phthalic

acid monomethacrylate, ethanol, water, camphorquinone

Adhesive : bisphenol A alycidyl dimethacrylate, 2-hydroxyethyl methacrylate,

glycerophosphate-dimethacrylate, camphorquinone, slycerol dimethacrylate resins,

barium aluminoborosilicate glass, silicon dioxide, sodium hexafluorosilicate (filled

48% by wt)

Filtek™ Z350XT 3M ESPE, USA

Inorganic : Silica (20 nm nonagglomerated aggregated), zirconia (4-11 nm nonag-

glomerated/aggregated and TEGDMA agglomerated), clusters, zirconia/silica aggregat-

ed particles (20 nm silica particles combined with 4-11 nm zirconia )

Organic phase : Bisphenol A-glycidyl methacrylate,Urethane dimethacrylate,

Triethylene glycol dimethacrylate, Bisphenol A ethoxylate dimethacrylates

AN 2 UaRIANAAY AIGIgH uazAINIgAYeIAIRAgusIInaTzaUanIalumbengIaAa (MPa) uasdIuuanyalnIsusninvamaaey

AIUNULTIAITEAUTANIA

Table 2 Results of mean, maximum and minimum of microtensile bond strengths (MPa, mean + standard deviation) and mode of

failure for each experimental group

Mode of failure

Group Immediate  Themocycling  Bond strength ~ Minimum  Maximum
dentin sealing (cycles) (mean+SD, MPa)  (MPa) (MPa)  Co-RC' Co-DEN? AD®> MF*  Pre-test failure®
1 - 0 14.49+1.72° 11.95 16.85 0 0 a7 10 13
2 - 5,000 12.28+0.95" 11.38 14.34 0 0 53 6 11
3 - 10,000 11.19+0.76" 9.43 12.08 0 0 53 6 11
4 + 0 17.09+1.08° 15.29 18.71 0 0 51 9 10
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Figure 3 Scanning electron micrograph of pumice-polished and etched dentin surface after contamination by polyvinylsiloxane,

temporary restoration and temporary cements (at 1,000x magnification). 3.1) Showed dentin surface without immediate

dentin sealing with some dentinal tubules were partially obstructed (black arrows). 3.2) Showed dentin surface of immediate

dentin sealing group revealing a large number of obstructed dentinal tubules (white arrows).
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Figure 4 Scanning electron micrograph (650x) showing the resin tags (white arrows) at dentin surface above dental pulp horn in control

group (4.1) and immediate dentin sealing group (4.2).
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Figure 5 Scanning electron micrograph (650x) showing the resin tags (white arrows) at dentin surface close to dentino-enamel junction

in control group (5.1) and immediate dentin sealing group (5.2).
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