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Table I. Dentin bonding agents used in this study

Material Manufacturer

Composition

Clearfil™ SE Bond
Tokyo, Japan

Kuraray Co., Ltd., Primer : dimethacrylate monomer, MDP, HEMA, water, catalyst
Bond : MDP, HEMA, dimethacrylate monomer, microfiller, catalyst

Adapter™ Single  3M ESPE, Seefeld,

Etchant: 35% phosphoric acid, silica thickener

Bond: HEMA, Bis-GMA, dimethacrylates, methacrylate, fuctional copolymer

Bond2 Germany

of polyacrylic and poly itaconic acid, ethanol, water, nanofiller

MDP : 10-Metacryloyloxydecyl dihydrogen phosphate
HEMA: hydroxyethyl methacrylate
Bis-GMA: bisphenol A diglycidylether methacrylate

A& Total Etch™(voclar Vivadent, Schaan,
Liechtenstein) Z, 4rold 24| 2= Exite® DSC
(Ivoclar Vivadent, Schaan, Liechtenstein)S ©] -85}
dom, =Ae] W AHE sirl= IPS
Ceramic etching gel®(lvoclar Vivadent, Schaan,
Liechtenstein)®} Monobond S(Ivoclar Vivadent,
Schaan, Liechtenstein)& A}-8-3}4 T}

Table 1. Resin cement used in this study

gH

2. &g ¢l

oar
I

1 Aok AB AR
e FA ¥1 ‘?al»]% 2 %‘ifi} T2 407 &

Al ARESFATE 3]

Hrksr 2 H0) 3 A

W7EA] 4°C9] 09% el Aol W st

Material Manufacturer

Composition

Etchant(Total Etch™): 37% phosphoric acid
Primer(Exite® DSC): HEMA, DMA, phosphoric acid acrylate, silica, ethanol, nitiators
Adhesive Luting resin( Variolink II low viscosity)

Ivoclar Vivadent, Base paste : Bis-GMA, UDMA, TGDMA, fillers, pigments and stabilizers

Variolink® II Schaan,
Liechtenstein

IPS Ceramic etching ge1®:

Catalyst paste/low viscosity: Bis-GMA, UDMA, TGDMA , fillers, pigments,
stabilizers and catalysts

5% HF

Monobond S: 3-methyacryloxypropyl-trimethoxysilane, water/ethanol solution

containing acetic acid set up to pH 4

HEMA: hydroxyethyl methacrylate

DMA: dimethacrylate

Bis-GMA: bisphenol A diglycidylether methacrylate
UDMA: urethane dimethacrylate.

TGDMA : triethylene glycol dimethacrylate

HF: hydrofluoric acid
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Fig. 1. Schematic draw of prepared tooth specimen

b X2 "HolE #A ¢ T Orthojet(Lang
Dental Mfg. Co., Ltd., Wheeling, U.S.A)) T |
el EZme} 2L, Model trimmer(Osung, Kimpo,
Korea)2 %|o}2] FH-& 2bAlste] 274 Smm ©]
Fe] Aold & =E2AAT =Ed dold 1H
o 4Ag A7AQ244mm)e] AXE FHZ FS
AZ T Ho|ZE Fof, A3 2 Az Al
E FAE 2= E 519 thFig. 1).

2) B4 A AA g EE A

2] 74 0] <F 2.8mm¢] Temporary stopping(DiaDent,
Cheong-ju, Korea)= 1.5mme| FAZ Zz} o &
A (Lamina vest, Shofu Inc., Kyoto, Japan)oll 9] %]
AlA 4071 ] =X Al S 913 EEE AZSHA
t}. Z =0l Temporary stopping= | Adtal 1
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Noritake Kizai Co., Ltd., Nagoya, Japan)S =7J 3}
o =A] A4 Z(Vacumat 40°, Vident™, Brea,
US.A)AA 2443k Th o] F 50ume] A3t &
Frlgg o 37| StellA EAkste] th7de]
EAE AAGS s=A7F AAE =4 29
o & WA 2200 F-E 32087179 A
Z Jhatol= AvA 2 A dAwvkete] FA7F
1.2mm+02mm7} =2 5t9 1, dutE =4 A
HES SHFF "ol 253 AlF 7] 583t
AF e & 7] Sl dxA 7o dxE T4
A2 IPS Ceramic etching gel & 1% F<F 41
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=
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= A Z23AQl Monobond SE =3

3) dobd 3 A R =4 47

40709 o} AIHES 10708 4749 oz
LFo] Table M3 2ol Azlattt.

17 2o 2 Xof AA A& EH A
¥ =4 A1AS Variolink® I #17] A|HEE o] &
to] =29 Aobd ®Hd st 1 34
& o2 2ok AAE Aobd FWE Total
Etch™Z 15% F¢F AHLa & 82 A1 7434
ZAth 3 F Aoldzn =A AlHe HFAHd
Excite® DSCE A &3lx FZ3at9lrt. Al2tak
%A A1AS Variolink® I A% E 9] Base paste S
o] g3to] old EHol] HAAATE HFA Al

o g

of Al AEZo|=R vl FA(F 0.1mm)
2 3%

273} 379 X|olEL AkA|E Aold T
247} Clearfil™ SE Bond ¢} Adapter™ Single
Bond 25 Al &AL AR A&t &, F53
sk, 54 =M™ A2 (glycerin gelly)$] Liquid
Strip(Ivoclar vivadent, Schaan, Liechtenstein)= 2
23ty FrMA o R 102 B9 FEdele] TH
©] 1] %38} = (oxygen inhibition layer)S A
. 2 & 4 £37](HAKI178, Tokyo Giken,
Tokyo, Japan)©ll 211 5°C9} 55°Ce] 274 30
Z B¢ A7 E BEe R F 5008 E =%
S A8ty o, Variolink® IIE o] &3to] EA)
2 AN ALY, olul= Excite® DSCE F33
aFA] et

4:79] Aol AtAlE Aold ®Ho| ol R
A2l 5 A ¥t 2, 373 o] & £8] ] 500
3] WS A ZTh Variolink”® IS o] &38to] =
A2 FHAAoH, o] W= Excite® DSCE #3

BERIRT Y
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Table II. Classification of experimental groups

Variolink II application

DBA thermo-
Group L . . adhesive adhesive light cemen-tati
application cycling etching

application curing on
1 (Control) 10 X X 0 o 0 0
2 (IDS, SE) 10 o (SE) o o o X o
3 (IDS, SB) 10 o (SB) o o o X o
4 (DDS) 10 X o o o X o)

Total 40

C: Control

DBA: dentin bonding agent
IDS: immediate detin sealing
DDS: delayed dentin sealing
SE: Clearfil™ SE bond

SB: Adapter™ Single Bond 2

2413t B2l 37°CY] THS
o A o ‘—g Al 7](Kyung Sung Testing
Machine Co Ltd., Puchun, Korea)S A}-&-3to] 2z}
o ARAFAEE SHAE Smm/ming]
cross-head speed= oldd} =A) AlHS
o At gt5o] TFef A =5 Al 27t Weko
2 AL FA =A Aldo] FElEe A
A stEKeS Fota o] MPaE FHAkslS
o dolxl ZAFdE Y=g SPSS® Version
12.0(SPSS Inc., Chicago, U.S.A) & o] &3lo] £
At 2+ o] BAA oS AFst
7] $13te] one-way ANOVAE A}-&-319oH,
Scheffe’s test= 95% FolFTollA AMS ST

Ak

5) 9hd g Bz
BE e B
(SZ TP, Olympus, Tokyo, Japan)<
2R AR S A2

el #e An7
REEERN
% 948 4ol
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2 e 3 S AEs T Al A=
‘—TL"E‘LP??\%H] ’E}O]' A EHAA HR AHMEZ}
b~ dojiks WE HA
A J]- (adheswe fallure pattern), #l| 2 AJHE 1)
oAl o] dojykg W& A 34 (cohesive
failure pattern), ©] &°] $H ‘/}F/}‘)r A8 &3
g 9} (mixed failure pattern)@ 3}t o] F
Mann-Whitney U TestE ©]&3to] 95% F-24F
ANAM AT HFst] 7+ Tt {ol gk ol vt
A=A gt

7y o] A A3 A=e] &% AYE Table
Vel JepAT 1A S8 H ddd
JEE  1486MPa, 272 11.18MPa, 372

4.11MPa, 472 3.14MPa® 174°] 7} =4, 4
o 7b Sl el 7 2o 24 Auz
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T & one-way ANOVAS} Scheffe’s testZ -
A3} 173 23 3, 47 HT Fo4 A
A3 S B th(p<0.05)(Table V). 272 1
s
=

zko]l & HolA] egtomn 37 4
< AT E B oy {2 atol= ¢l
A TH(p<0.05)(Table V).

Table IV. Results of shear bond strength

2. I8 2

123 27l = F2 HAA sbdo], 4o A
© T2 33 gdo] @ol YERL I (Table VI),
Mann-Whitney U test2 Al 173} 4, 273}
4 Atolell= b Fde g Aol & B
TH(p<0.05)(Table VI).

Group SD N
1 (Control) 3.40 10
2 (DS, SE) 4.75 10
3 (IDS, SB) 2.82 10
4 (DDS) 147 10
Total 40
(unit: MPa)
SD: Standard Deviation
Table V. Results of Scheffe's Test of shear bond strength
Group 1 (Control) 2 (IDS,SE) 3 (IDS,SB) 4 (DDS)
1 (Control)
2 (IDS, SE)
3 (IDS, SB) * *
4 (DDS) * *

* denotes pair of groups significantly different at level of 0.05.

Table VI. Distribution of failure modes as observed by optical microscopy

Group 1 (C) 2 (IDS,SE) 3 (IDS,SB) 4 (DDS)
Adhesive failure 10% 20% 60% 90%
Mixed failure 90% 80% 40% 10%
Cohesive failure 0% 0% 0% 0%
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Table VI. Results of Mann-Whitney U test of failure mode

Group 1 (© 2 (IDS,SE) 3 (IDS,SB) 4 (DDS)
1 (Control)
2 (IDS, SE)
3 (IDS, SB)
4 (DDS) *

* denotes pair of groups significantly different at level of 0.05.
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An effect of Dentin Bonding Procedure
on the Shear Bond Strength of Resin Cement to Porcelain

Restoration

Hae-Jin Kang, D.D.S., Soo-Yeon Shin, D.D.S.,M.S.D.,Ph.D.
Department of Prosthodontics, College of dentistry, Dankook University

The purpose of this study was to determine whether there were differences in shear bond strength to human dentin using
IDS technique compared with DDS. Forty freshly extracted human molars were and devided into 4 groups. The control
group specimens were, on the morrow of tooth preparation, light-cured after application of dentin bonding agent and
cemented with resin cement. The IDS/SE(immediate dentin sealing, Clearfil™ SE Bond) and IDS/SB (immediate dentin
sealing, Adapter’™ Single Bond 2) specimens were, on the morrow of tooth preparation, light-cured after application of
dentin bonding agent(ClearfilTM SE Bond and AdapterTM Sing Bond 2, respectively), whereas DDS specimens were not
treated with any dentin bonding agent. IDS/SE, IDS/SB and DDS specimens were thermocycled. Following that delay,
specimens were cemented with resin cement. The dentin bonding agent was left unpolymerized until the application of
porcelain restoration. Shear bond strengths were measured using a universal testing machine. Specimens also were evaluated
for mode of fracture using an optical microscope. The mean shear bond strengths of control group and IDS/SE groups
were not statistically different from one another. The bond strength of IDS/SE group had a significantly higher mean than
that of DDS group. There was no significant difference in the mean shear bond strength between IDS/SB(4.11MPa) and
DDS group. The evaluation of failure modes indicates that most failures in the control group and IDS/SE groups were
mixed, whereas failures in the DDS group were interfacial. When preparing teeth for indirect ceramic restoration, IDS with
Clearfil™ SE Bond results in improved shear bond strength compared with DDS.

Key words: Ceramic restoration, Delayed dentin sealing, Dentin bonding agent, Immediate dentin sealing, Resin cement,
Shear bond strength
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