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— Abstract

were measured using a universal testing machine.

nificantly lower than the others.

This study evaluated the microleakage of three restorative materials and three tricalcium silicate-based pulp capping
agents. The restorative materials were composite resin (CR), resin-reinforced glass ionomer cement (RMGI), and traditional
glass ionomer cement (GIC) and the pulp capping agents were TheraCal LC® (TLC), Biodentine® (BD), and ProRoot® white
MTA (WMTA). Additionally, shear bond strengths between the pulp-capping agents and dentine were compared.

Class V cavities were made in bovine incisors and classified into nine groups according to the type of pulp-capping
agent and final restoration. After immersion in 0.5% fuchsin solution, each specimen was observed with a stereoscopic
microscope to score microleakage level. The crowns of the bovine incisors were implanted into acrylic resin, cut horizon-
tally, and divided into three groups. TLC, BD and WMTA blocks were applied on dentine, and the shear bond strengths

The microleakage was lowest in TLC + GIC, TLC + RMGI, TLC + CR, and BD + GIC groups and highest in WMTA +
RMGI and WMTA + CR groups. The shear bond strength of BD group was the highest and that of WMTA group was sig-
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Table 1. Pulp capping materials used in this study
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Material Manufacturer

Composition

ProRoot® white MTA Dentsply Tulsa Dental, USA

TheraCal LC® Bisco Inc, USA

Liquid

Biodentine® Septodont, France

Powder

Tricalcium silicate, bismuth oxide, dicalcium silicate, tricalcium aluminate,
calcium sulfate dehydrate or gypsum

Tricalcium silicate, dicalcium silicate, calcium oxide, BLO,, fumed silica, resin
Calcium chloride, water-reducing agent

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

Table 2. Restorative materials used in this study

Material Manufacturer

Composition

Filtek™ 7250 3M ESPE™, USA

Fuji T LC™ GC Corp, Japan

Powder

Bis-GMA, UDMA, bis-EMA, zirconia/silica filler
Liquid Polyacrylic acid, HEMA, dimethacrylate, camphoroquinone, water
Fluoro-alumino-silicate glass

Liquid Water, copolymer of acrylic acid-maleic acid, tartaric acid

Ketac™ Molar 3M ESPE™ USA

Powder

Oxide glass chemicals (non-fibrous), copolymer of acrylic acid-maleic acid,

dichlorodimethylsilane reaction product with silica
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Table 3. Experimental groups for microleakage test

Materials
Group . . . .
Pulp capping material Restorative material
I Ketac™ Molar 12
O  TheraCal LC® Fuji I LC™ 12
m Filtek™ 7250 12
v Ketac™ Molar 12
Vv Biodentine® Fuji I LC™ 12
VI Filtek™ 7250 12
VI Ketac™ Molar 12
VI ProRoot® WMTA Fuji I LC™ 12
IX Filtek™ Z250 12
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Fig. 1. Schematic representation of the prepared samples.
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Table 4. Criteria for extent of dye penetration

Score Criteria

0 No dye penetration

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

Score
0
1
I3
—
Enamel Restorative
] Material A4 N B
Dentine Pulp Capping
L Material R

Fig. 2. Schematic diagram of microleakage score of the
prepared samples.
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Fig. 3. Schematic diagram of the specimen and shear bond
strength test set-up.
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Fig. 4. Frequency of microleakage score of restorative materials with direct pulp capping materials.

TLC: TheraCal LC®, BD: Biodentine®, WMTA: ProRoot® white MTA, GIC: Ketac™

Table 5. Comparison of microleakage score

Molar, RMGL Fuji I LC™, CR: Filtek™ 7250

TLIC+GIC ~ TLC+RMGI  TLC+CR  BD+GIC ~ BD+RMGI ~ BD+CR  WMTA+GIC WMTA+RMGI  WMTA+CR
TLC+GIC - - - - - - - - -
TLC+RMGI 1.000 - - - - - - - -
TLC+CR 1.000 1.000 - - - - - - -
BD+GIC 1.000 1.000 1.000 - - - - - -
BD+RMGI 0.093 0.093 0.093 0.093 - - - - -
BD+CR 0.093 0.093 0.093 0.093 1.000 - - - -
WMTA+GIC 0.000 0.000 0.000 0.000 0.001 0.001 - - -
WMTA+RMGI 0.000 0.000 0.000 0.000 0.000 0.000 0.001 - -
WMTA+CR 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.001 -

p-value from Fisher’s exact test
TLC: TheraCal LC®, BD: Biodentine®, WMTA: ProRoot”™ white MTA, GIC: Ketac'™ Molar, RMGL: Fuji I LC™, CR: Filtek™ Z250
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Table 6. Mean and comparison of shear bond strength to dentine

Group N Mean + SD of SBS (MPa)
TLC 10 9.92 + 3.86
WMTA 10 037 +0.29
BD 10 12.55 + 4.25

SBS: Shear bond strength R
TLC: TheraCal LC®, BD: Biodentine®, WMTA: ProRoot® white MTA

Table 7. Comparison of shear bond strength

Group p value
TLC vs WMTA vs BD 0.00°
TLC vs WMTA 0.00°
TLC vs BD 0.07°
BD vs WMTA 0.00°

a: Kruskal-Wallis test, b: Mann-Whitney test R
TLC: TheraCal LC®, BD: Biodentine®, WMTA: ProRoot® white MTA
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