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— Abstract

favorable clinical result.

The purposes of this study were to evaluate microleakage of Biodentine, one of the tricalcium silicate based pulp-
capping materials, and to compare the shear bond strength between composite resin and Biodentine with different
setting times. For microleakage evaluation, 70 bovine teeth were used. Cavities were formed on the labial surfaces
and filled with Biodentine. The teeth were divided into seven groups, each consisting of 10 teeth. The specimens were
prepared by applying the composite resin on the upper side after different setting times. To evaluate shear bond
strength, 210 acrylic resin blocks with central grooves were prepared, and the grooves were filled with Biodentine. The
acrylic resin blocks were divided into seven groups of 30 specimens each, and the specimens were prepared by applying
the composite resin on the upper side after different setting times.

In samples with setting time of 24 hours or longer period, the microleakage between composite resin and Biodentine
was reduced significantly while the shear bond strength increased to offset the polymerization shrinkage of the
composite resin. Setting Biodentine for more than 24 hours before composite resin restoration would lead to more
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Table 1. Pulp capping materials used in this study
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Material Manufacturer

Composition

Liquid Calcium chloride, water-reducing agent

Biodentine  Septodont, France
Powder

Tricalcium silicate, dicalcium silicate, calcium carbonate, calcium oxide, zirconium oxide

Table 2. Restorative materials used in this study

Material Manufacturer Composition
Scotchbond Etchant 3M ESPE, USA 35.0% H,PO,
Adper Single Bond 2 3M ESPE, USA Bis-GMA, HEMA, silica nanofiller, ethanol, water
Filtek Z250 3M ESPE, USA Bis-GMA, UDMA, bis-EMA, zirconia/silica filler
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Fig. 1. Schematic illustration of the shear bond strength test sample preparation.
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Table 3. Experimental groups for microleakage experiment
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Table 4. Criteria for extent of dye penetration

Group Sett.ing time Restorafcive N
of Biodentine material
1 12 min 10
2 45 min 10
3 24 hrs 10
4 48 hrs Filtek 2250 10
5 1 wk 10
6 2 wks 10
7 1 month 10

3.0 mm

3.0 mm

. 5.0 mm s

—

10 mr@

Score Criteria

0  No dye penetration

1 Dye penetration into the enamel part of the cavity wall
2 Dye penetration into the dentin part of the cavity wall
3 Dye penetration including the pulpal floor of the cavity

_Biodentine Composite resin

- 7-2.0 mm

Fig 3. Schematic illustration of the preparation of the microleakage test samples.
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Fig. 6. Frequency of penetration score in composite resin

to Biodentine with different setting time.

Table 5. Mean shear bond strength between composite resin and Biodentine

Setting time of Biodentine N Mean SBS (MPa) Max SBS (MPa) Min SBS (MPa)
12 min 30 545+ 0.70 7.95 402
45 min 30 6.45 + 098 878 442
24 hrs 30 17.00 + 143 20.96 14.55
48 hrs 30 17.85 + 1.76 20.98 14.68
1 wk 30 16.09 + 1.63 1848 13.01
2 wks 30 15.90 + 1.00 17.68 14.10
1 month 30 17.23 + 1.37 19.66 13.88

SBS = shear bond strength
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Table 6. Multiple comparisons of microleakage score by using Fisher's exact test

12 min 45 min 24 hrs

48 hrs 1wk 2 wks 1 month

12 min
45 min
24 hrs
48 hrs
1 wk
2 wks
1 month

Fisher's exact Test (*: p < 0.05)
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