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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-

Key words : Microleakage, Shear bond strength, Tricalcium silicate-based pulp capping agents, Restorative materials

1.4 B

K|Ot2AIS of2tofl Cht 02 7HX| &l Z7H0|= 25t
B2 X|DtAE2 40| 42 ofzlo] &XHE At Tt =
Ch E3| 212 240 2t X|0p7t O d= S7X(Y Of X|oto|
AMS0| EEXNOl X|EE AlZdte A2 01 SQ5iCt O0jds
GRKI0A K7 cEL RS I HES MBI HFHK|
SXs2 MHoe A2 KAsHts =22 X+HM=2 ALYt
= Q8L X2 GX0f AOIA HRFAISICE D o = QUCH1-4].

0x
OH
ikl
re

HR+=xs3 fEiME 02 7tX| =4 S0| E

FoH Nz2aPgo| Hoto] HESH X528 2

rob 1A

fo
jely
I
2
Rl

0x
Ok
k)
roe
ial
il

>+
>
Jr
A
>
fjo
do
rot
ke
-
ol
fo
rot
fo
B>
o
im|

e F22 we KLEENACH

Corresponding author : Myeongkwan Jih

Department of Pediatric Dentistry, School of Dentistry, Chosun University, 303 Pilmun-daero, Dong-gu, Gwangju, 61452, Republic of Korea

Tel: +82-62-220-3860 / Fax: +82-62-225-8240 / E-mail: mdenti@chosun.ac.kr

Received July 23, 2018 / Revised September 20, 2018 / Accepted September 13, 2018

X This study was supported by research fund from Chosun University, 2016.



HE0| 7HHE|/Fen O = tricalcium silicateE FMHEOZ &}
L TheraCal LC® (Bisco Inc, Schaumburg, USA)Q} Biodentine®
(Septodont, Saint-Maur-des-Fossés, France)0| CHEX QI 2 2
M AT HSE QI MTAQL &HH| BO[ AFE |1 QUL

N4E2xe 3 42 22020 05 X2l 4350l
3E 2YOEE 02 S0 YL OIACE Yo 227
29| DS 42 W2 APHS S ozt 1 st K4
SxF 0| SHO| YPS WS 4+ ULt TN KL=ER | M
o] 9lojH =1zl olM L

7| m20|CH5,9].
Kl42 2 Mol A0jM Tafsof & & CHE Hoz X4

SEF9 HOpUZIel ZHYSE & 4 UL B
= 7
=

=
27| £3101 WO YUE B9 KeuIN Yo

2o 590 2L =R OMFE EY Al X
HEHCoR Rsg o =E50f jtI¢XIE°| 22 O[0JE +
|7|. M‘OI’ J‘_Il- I_I'II'IO|_| 716}% Ol_?_E

©
psie]| X|AX|E0| d49A8tn ‘oél- %= QIC}

A2 4552 U

1S9 N4RENES L 22RO MO0 Tt ojA
MEE HItst ARE0| Mo ULt SFX|BE tricalcium silicate
718te] X|=5Z2HE 440 25X +EHESS HEJUS
ol OjM+E2 SYHCRE HlustH X|otet X|+=EXHEF 7t

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 I 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™ 7250 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
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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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