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Abstract

Comparison of microleakage and shearbond strength to
dentine of different tricalcium silicate based pulp

capping materials.

Jo Wan-Sun, D.D.S
Advisor : Prof. Lee Nan-Young, D.D.S., Ph.D.
Department of Dentistry

Graduate School of Chosun University

The purpose of this study was to evaluate the microleakage of composite
resins(Filtek ™ 7250), resin-reinforced glass ionomer cements (Fuji II
LC®), and traditional glass ionomer cements (Ketac " Molar) which are
used as final restorative materials, along with three tricalcium silicate
based pulp capping agents, such as Theracal LC™ (TLC), Biodentine™
(BD), and ProRoot™ White MTA (WMTA), in clinical trials and to
compare the shear bond strength between these three types of pulp
capping agents and dentin.

The incisor of cow was formed as a class V cavity and classified into 9
groups according to the type of the direct pulp capping agents and final

restoration at random. After blocking the apical area, nail varnish was

_iV_
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applied to the entire surface of the tooth except 1 mm around the
marginal perimeter. And after immersion in 0.5% fuchsin solution, washing
and drying were performed. Each specimen was cut into disks under
applying water and the cut surface was observed with a stereoscopic
microscope.

The results showed that the each group of TLC + Ketac™ Molar, TLC
+ Fuji II® LC, TLC + Filtek™ Z250 and BD + Ketac'™ Molar showed the
least microleakage and the each group of WMTA + Fuj 1I LC® and
WMTA + Filtek™ Z250 showed the most microleakage.

After implantation of the incisor of cow by exposing clinical crown to
autopolymerized acrylic resin, the center of the crown was cut parallel to
the occlusal surface under applying water. And then, the prepared
specimens were randomly divided into three groups. TLC, BD and WMTA
blocks were applied according to the manufacturer’s instructions and the
bonding strength was measured using a universal testing machine. The
WMTA group showed statistically significantly lower shear bond
strengths than the TLC and BD groups.
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Aoks2jol glam, WMAle] gl &ol gob AXNES Wom AR AZFHA
Aokse WAR F 2ALE ol g3l 2H AelBL AANYT FAT F A

Aol Basii 49 A4d 2E AokeS F3tl pumice® Attt

37k E#<](Theracal LC™, Biodentine™, ProRoot™ white MTA) 2% x| 42
A 7F AHE-E ltH(Table 1).

Table 1. Pulp capping materials used in this study

Material Manufacturer Composition

. Tricalcium silicate, bismuth oxide, dicalcium
ProRoot Dentsply Tulsa

] silicate, tricalcium aluminate, calcium sulfate
white MTA Dental, USA

dehydrate or gypsum

Th [ LeM Bisco Inc, Tricalcium silicate, dicalcium silicate, calcium
eraca - .
USA oxide, BI203, fumed silica, resin
o Calcium chloride, water-reducing
Liquid
agent
Bi T Septodont, L o .
1odentine F Tricalcium silicate, dicalcium
rance

Powder silicate, calcium carbonate, calcium

oxide, zirconium oxide
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3t tHTable 2). B3 &) A BAAQR Scotchbond'™ (3M ESPE™,
USA)E Aold AAz e AFAZ Adper'™ Single Bond2 (3M ESPE™ USA)Z

AbgEtd . FEksolol o AWES Aopd XAAZ 10% polyacrylic acid

Table 2. Restorative materials used in this study

Material Manufacturer Composition
o 3M ESPE",  Bis-GMA, UDMA, bis-EMA,

Filtek™ 7250 . s .

USA zirconia/silica filler
Polyacrylic acid, HEMA,

GC Corp, Liquid dimethacrylate,

Fuji 1 LC™ P ,
Japan camphoroquinone, water

Powder Fluoro—alumino-silicate glass

o Water, copolymer of acrylic
Liquid } . .
acid—maleic acid, tartaric acid

3M ESPE" Oxide glass chemicals

USA

Ketac™ Molar (non—fibrous), copolymer of

Powder acrylic acid-maleic acid,
dichlorodimethylsilane reaction

product with silica
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(1) A1 A=

=olE Ao Aot A E9 FWe] 5 mm x 3 mm x 3 mme] ¢HFS FAS
th 9% HAS F4 5 1&g #330 carbide burE AlgEFon o %
of <A A7 AUA FA Sk okso] FAH 3670 Ao}, 108719] StEE

o RAAR 4gH APANFREAY BRo| wet 34 ToE BFREAL

E‘_&

AsEe 247 12709 Aok, 3679 450 | mmAolz FAAUAY. BE AnE
o Az AAe] wet 7 ARFe] YA Fuo] w@s] dste] Bad

AN+ w8t A Ak Theracal LC™ (TLC)E LED 3% §71(VALO
LED, Ultradent, South Jordan, USA)E o] &3}o] 1200mW/cm*® 20%7F FZ35 3}
it} Biodentine™ (BD)& AlZARe]l A Aol uha} Egsle] 37TCoA 48413t Fet
732 Atk ProRoot™ white MTA (WMTA)E= %74 % wet gauze® #4 ¥ 3
7C, 100% FxEolA 72412 &<t AsAZ T B3 23 AHES BT 37
LR A2

aga APAFEZA FR7 wEt 37 FoR EFYE AHEL g HE S
A5 welt F2E 34Y ST (subgroup) &2 LH O], YW X 2mm % o]
obs WH7F AeE FRAERE SHEJAHTable 3, Fig. 1).
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Table 3. Experimental groups for microleakage test

Group Materials -
Pulp capping material Restorative material
1 Ketac™ Molar 12
2 Theracal LC™ Fuji I LC™ 12
3 Filtek™ 7250 12
4 Ketac™ Molar 12
5 Biodentine™ Fuji I LC™ 12
6 Filtek™ 7250 12
7 Ketac™ Molar 12
8 ProRoot™ WMTA Fuji I LC™ 12
9 Filtek™ 7250 12
ZFTL Restorative materials
l
T

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 dentin part of the cavity wall
3 Dye penetration including the pulpal floor of the cavity

2) AeEzAe Hotd el M ddA =

(1) A1 A1z

29l AAE A7beE obad® @ (Jet Tooth ShadeTM Powder, Lang Dental
ol
Eis

Mfg Inc, Wheeling, US.A)ol <A A#FL w=EA7A wE3 F F53

of

low-speed diamond saw (Accutom-50, Struers, Copenhagen, Denmark)E ©]

ol
ol
=2

of e HPsA AP TIFS A Aol AolAw I F4
600-grit sand paper® ¥WS 30%37F Avpstdt AztE AlALS FE9 2 3719
£

sl
TLC, BD, WMTAE-5& %319 %49} dentinoenamel junction (DEJ) 7+ Az

(n = 10022 BEFHJ WA 2 mm, =°] 2 mm2 teflon moldE ©]

12 AFol Az =55 AxAbe] A met 48389tk TLC= LED 3

Z37](VALO LED, Ultradent, South Jordan, USA)E ©] &3] 1200mW/cm*=

0

2027 F5E3sA . BDE 37Tl A 48417 et AeA AT, WMTAE 34 &

wet gauze® 7 5 37T, 100% sEol A 72417 %<¢F A 3FA Z o (Fig. 2).
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<— Shearing rod

Enamel
' Resin
composites
Dentine
Acrylic resin Acrylic resin

Fig. 2. Schematic diagram of the specimen and shear bond strength test set-up.

24N Ee FFFo BAs AHS AZXAIZ] ¥ Universal Testing Machine
(R&B Inc., Daejeon, Korea)S ©]-83}9] cross head speed 1 mm/min®] &%= #
GES 7 tHFig 2). Aold ZHA XFEExASo] degtE uo Hg IS A

FHol A4¥ Helio X Z219S o §3o] kef B2 Z4stgom, Aop-2g

g7 3 4% WHoR wpro] MPavkyl 2 #4kaksich,

SPSS(version 18.0.0, SPSS, Chicago IL)E A}&3le] EAg% A8 Alds
. F Y ¥ vAFEY FASH F94S gdstr] 9ske] Fisher's

exact test® AW ol A3t AFBEAER] AVAGFEY FAFA
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gAS Eeldtr] el Kruskal-Wallis testE AlAstd 1 AFEHA wWyow

Mann-Whitney testZ A| 3§ &} 91t}

L. a4+ 2%

L AFREAS FHol hE FRAEY vl AFEY
B oAl d 24T A5RRA FR) WE FRAE vAYES Fig 3.9}

2tk TLC + Ketac™ Molar, TLC + Fuji II LC™, TLC + Filtek™ 7250, BD +

@

Ketac™ Molar21E94 714 AL mAFES RoFrh. WMTA + Fuji I
LC™ WMTA + Filtek™ 7250182 Score 27} 87 = 7F4 B2 nA¥F=S ®

o] = H(Fig. 3.).

12
10
g
B Score 3
6 17 W Score 2
W Score 1
4 7 Score 0
2 ]
0

T T T
TLC + GIC  TLC + RMGI  TLC + CR BD + GIC  BD + RMGI BD + CR WMTA + WMTA +  WMTA + CR
GIC RMGI

Fig. 3. Frequency of microleakage score of restorative materials with direct
pulp capping materials.

TLC: Theracal LC™ BD: Biodentine™, WMTA: ProRoot™ white MTA, GIC:
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Ketac™ Molar, RMGI: Fuji II LC™ CR: Filtek™ 7250.

97he] g 7ke] WAFES] Aol Table 59 Rt} HE AL MATEES wo]

MN

370¢] TLCZFE% BD + Ketac™ MolarZ5-& 370¢] WMTAZF 3 57| 4]

|o
fu

So3 2ol2 BT BD + Fuji I LC™, BD + Filtek™ 725018 %

H

WMTA w3 Hlulste] FAASR FostA 22 Score?] PIAFE s HolF
gt} mE FRo| Score 12 7|23 WMTA + Ketac'™ Molarl &L 714 =&

nAFES HoE YA F e WMTAZLEZ TAACRE {238 ApolE R
FAtHTable 5). AFA7MA ool F3 Score 3& HE TFelA w2y
A ekokow 4g HE& mANES BoF TLC + Ketac' ™ Molar, TLC + Fuji 1I
LC™ TLC + Filtek™ 7250, BD + Ketac™ Molar 1§52 2E 32| A Score
0= 7138kt
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Table 5. Comparison of microleakage score (p-value)

TLC TLC TLC BD BD BD WMTA | WMTA | WMTA

+ GIC + RMGI | + CR + GIC + RMGI | + CR + GIC + RMGI | + CR
TLC

- 1.000 1.000 1.000 0.093 0.093 0.000" 0.000" 0.000"
+ GIC
TLC

- - 1.000 1.000 0.093 0.093 0.000" 0.000" 0.000"
+ RMGI
TLC

- - - 1.000 0.093 0.093 0.000" 0.000" 0.000"
+ CR
BD

- - - - 0.093 0.093 0.000" 0.000" 0.000"
+ GIC
BD

- - - - - 1.000 0.001" 0.000" 0.000"
+ RMGI
BD

- - - - - - 0.001" 0.000" 0.000"
+ CR
WMTA

- - - - - - - 0.001" 0.001"
+ GIC
WMTA

- - - - - - - - 0.001"
+ RMGI
WMTA
+ CR

* . statistically significant difference (p<0.05, by Fisher's exact test)

TLC: Theracal LC™ BD: Biodentine, WMTA: ProRoot™ white MTA, GIC:

Collection @ chosun



Ketac™ Molar, RMGIC: Fuji II LC™ CR: Filtek™ Z250.

2. AFHEAE] gold el ARAFAE

2 AFolA F4E AFEzAEe Jotdre] AEAF A== Table 63 #th
BDI1H<S #Hit 1255MPaz 718 =& Aoldute] AdATqF=S Ho]FAoh
WMTA (0.37MPa):= BD (1255 MPa)e} TLC (9.92 MPa)ell Hl&] @ A3 *e A

HAGYES wolFh

Table 6. Mean shear bond strength to dentin

Mean Standard
Group N
SBS(MPa) deviation
TLC 9.92 10 3.86
WMTA 0.37 10 0.29
BD 12.55 10 4.25

SBS: Shear bond strength, TLC: Theracal LC™ BD: Biodentine™, WMTA:

ProRoot™ white MTA.

2) AFBEAEN Fobdsel AVAGHE] TFE Aol
BDZLE 3 TLCES Aoldze] Avd@ges FAHOD fod Aol7t @
oItk WMTATLHE A % 153 2% $AHCE §o8 2 golazel

AAAR A EE BT (Table 7, Fig. 4.).
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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”

¥ Statistically significant difference (p<0.05, Kruskal-Wallis test)

P Statistically significant difference (p<0.017, Mann-Whitney test)

TLC: Theracal LC"™ BD: Biodentine™, WMTA: ProRoot™ white MTA

_,
&
=
T

10.007 J—

Shear bond strength (MPa)

5.007
e
.00 T T I
WIMTA BD TLC

Fig. 4. Comparisons of shear bond strength

Collection @ chosun




*  Statistically significant difference (p<0.017, Mann-Whitney test)

TLC: Theracal LC™ BD: Biodentine™, WMTA: ProRoot™ white MTA
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