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— Abstract

A STUDY ON THE SHEAR BOND STRENGTH AND SCANNING ELECTRON
MICROSCOPIC INVESTIGATION OF DENTIN BONDING AGENTS

Gi-Hwan, Lee, D.D.S., Mi-Kyung, Im, D.D.S., M.S.D., Ph.D.
Department of Conservative Dentistry, College of Dentistry, Wonkwang University

The purpose of this study was to estimate the shear bond strength and observe the
fractured and interfacial surfaces of various dentin bonding agents used conjunction with
a visible light cured composite. The senentytwo human premolars and molars extracted
due to periodontal or orthodontic reasons were used and randomely divided into six groups.

All the prepared dentin surfaces were treated with Superbond D-liner, Scotchbond Multi-
Purpose, All-Bond 2 and Prisma Universal Bond 3 accroding to the manufacturer’s instruc-
tions.

Six specimens were then demineralized in 10% HCI for 24 hours and the other six
specimens were not demineralized in order to observe the interfacial surfaces with Hitachi
X—450 SEM at 25Kv. Also shear bond strength were obtained using an Instron Testing
Machine with a crosshead speed of 1mm/min.

The following results were obtained :

1. Although shear bond strength of Superbond D-Liner(17.35 MPa) and Scotch-bond Mu-
1ti-Purpose group(17.29 MPa) were higher than the All-Bond 2(12.80 MPa) and Prisma
Universial Bond 3(13.43 MPa), there were no significant statistic differences in the
shear bond strength between 4 groups.(P<0.05)

As a result of etching to dentin in Prisma Universial BOND 3 experimentally, the resin
tag was formed, but shear bond strength was decreased.

2. The resin tag into the opened dentinal tubule was formed in Superbond D-Liner, Scotch-
bond Multi-Purpose, All-Bond 2(etching) and Prisma Universial Bond 3(etching), but
not in the All-Bone 2 and Prisma Universial Bond 3(non-etching).

3. Strong, durable bonds between dentin and dentinal bonding agents are essential, not
only resin tag into the dentinal tubules, but also hybrid layer.
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Table 1. Dentin Bonding Agents used in this study

Adhesive Component Chemical Manufacturer
system composition
Superbond conditioner 10% citric acid Sun
D-Liner 3% ferric chloride Medical
primer HEMA (JAPAN)
bonding resin
base 4-META, MMA, HEMA
catalyst TBB(tri-butyl borane)
ScotchBond etchant 10% maleic acid 3M
Multi-Purpose primer HEMA (U.S.A)
bonding resin HEMA
Bis-GMA
All-Bond 2 conditioner 20% SA-HEMA BISCO
(etchant : All-Etch) 10% phosphoric acid U.s.A
primer A 2% NTG-GMA
B 16% BPDM
bonding resin Bis-GMA, UDMA,
HEMA
Prisma (etchant) 10% maleic acid Caulk/
Universial primer 30% HEMA Dentsply
Bond 3 6% PENTA (U.S. A)
adhesive HEMA, PENTA

urethane resins

240 grit®] silicone carbide HuFA(Beuhler
Ltd) & <A0kgt &, Fig. 19} rubber moldo)
dutd AolFdHo] R FeE 1A sl
A7 ZF acrylic resin® A3 resin
block S A Z&tATE Blocke] FHSA =2 38}
7] 93t A thololE . HAIE o] &5
block®] 3hS Xolwizl BYPslA AFstdch
(Fig. 2).

ARE Arkg A8 A A7
T2 320, 400grit9] silicone carbide PrlAE
ERAntsY o (Fig. 3), SHFIA 1087
229 MFste] AxAF T X o2 37T A
2473 Bt TR ERg F, $£vE 72
e Hotg 60/ AGEIA= FHE 4
ste] ARgStR e, 127 FARAAE AL
o] g-3te] HIAAAEL #HAEH).
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Y72 AZAIZ] F, ahesive resing EX 313
1027t F5e A3,

) 3T (All-Bond 2, AB, non-etching group)
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Table 2. Shear bond strength of composite resin to dentin surface

Group No of specimens Minimum Maximum Men S.D.
1(SB) 8 13.66 22.85 17.35 4.39
2(SBMP) 8 13.30 20.85 17.29 2.86
3(AB) 10 548 17.38 10.40 4.03
4(ABE) 10 4.80 25.92 12.80 6.28
5(PUB) 10 6.64 20.64 1343 4.62
6(PUBE) 10 3.29 14.31 8.37 3.95
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1) 17(Superbond D-Liner Group)
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gAg Qs FolAlgo] HAE o] e
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2) 23 (Scotchbond Multi-Purpose Group)
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A8 e dF3IF.
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g3 A]A 300080 Q] wi&E #EAE Zo= Y
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3) 37(All-Bond Group : No etching)
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FotA e sl glen, FEFHOE
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A3 A¥Aole] 7148 5SS B3R e,
Bowen$?¥& =EFYAHQRI} 53] & ¥
& AN SH . Suzuki®} Finger'®-&
dold FA¢ et AT Kot e
Bastded, & Fot2 FA7F Immol skl
739 doriEd AA RS vsle 2FEH =S}
30—40% wtA Jelgtian Bystgen, Ols-
sen”& AYHARCY FHEZH] AFAEI] 20
~50% %A YERdT Hus).
Pashley’< oot WZd AR ¥4
He E2%2 1-5umARY FAE IAe
#7123 7122 Y L9522 XY
314 g FelE Wi gox skch. o gk
T3 o5 dd XFdel AP o] Bt
4 B ol 74 AEF dEY TER
Wil gl gobx Bt A golde
2E-& UEshe Fa8elolgi sy, £F
Gwinnett? ¢} Bowen™®2 E%Zo] X9
YA &g @30 dS AAstnz ol X
HEg AEAAA smear plugE: EFF ZE

=SS AASS FolME-g Ao 2R
A% e FAANZ F ddn 59
ey, ARE o] 83 smear plugE ¥ 33
HE Z2EE AAY 3% Foldmo] AW
o] Aot Ee AY, EF ¥ AFIAE

k7% ¢ glom, 53] zEAolAe] Tt
1.0mmel3te A= AFo] A3 vaEF
AZe-S dog +5 YA Fo®. Miche-
lich*-& =%Fo] AAAR dFoldAz =
g3t dolAHze] MTFHEE HE F
Rk Tk, E=3F VojinovicE® & Aobdg
AR A Ag mgFEgoble] AotAd
F9 IF Aotz AAHo XA #
ol 77+ AFHY] AHrin FPow,
Taos*® = =LF AAZE NYE FolAdz
AFRHE ZFA 82 ZHel7t 400umo]st
olm, FEF HYo]Fo| Tty o] e AHE S
Beltty Bttt Dipple$?e Aol
el smear plugqt ZFESIviets Aol &
Y FaAY  ABa HHN ES A
Ag wojsich.

o]/d3} Zo] AATIA & Z=wF2] A Ao R

294
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olue} Ay thate] AFFE AL o]
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o] system® ZujAlel TBBE %71 F¥Al
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acidE o]-&38le] AFolA g RANLOEN H
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All-Bond 2% dentin conditioner®} primer,
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NTG-GMAS} 16% BPDMeZ FAE pri-
merAHAI 7} FA L8 olU 2} primerth 9] ace-
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ATH 2 (Photo. 5—9).

Prisma Universial Bond 3+ Aol
A2 dipentaerytheietol pentacrylate phospho-
ric acid ester(PENTA) ¢} hydroxyethyl me-
thacrylate(HEMA) € &3 alcoholic solu-
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ST, EAFe] FAAAED AR #
AME AolaEel Aot resin tagd] AL
2T F S (Photo. 10—12).
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£ d¥oA= Superbond D-LinerZ
ghro] 17.53MPa, Scotchbond Multi-Purpose
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V. Z =
dotd BEAMESE B AJopdztel
AGAFTE £ FEAY F3AHEY EAS
otr 7] 3t 659 Aobd TAA A9
BHAAZ Mt FE§ YA Z-1008
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Exlanation of photograph

Photo. 1 Fracture surface of Superbond D-Liner when shear load was applied. (X30)

Photo. 2 Fracture surface of Scotchbond Multi-Purpose when shear load was applied. (X
1500)

Photo. 3 Interface between dentin and Scotchbond Multi-Purpose which 10% HC1 was
applied. (X3000)

Photo. 4 Interface between dentin and Scotchbond Multi-Purpose. (3000)

Photo. 5 Interface between dentin and All-Bone 2(non-etching group) which 10% HC1
was applied. (X3000)

Photo. 6 Interface between dentin and All-Bond 2(non-etching group). (X3000)

Photo. 7 Fracture surface of All-Bond 2(etching group) when shear load was applied. (X
1500)

Photo. 8 Interface between dentin and All-Bond 2(etching group) which 10% HC1 was
applied.( X 3000)

Photo. 9 Interface between dentin and All-Bond 2(etching group). (X3000)

Photo. 10 Interface between dentin and Prisma Universial Bond 3(non-etching group)
which 10% HC1 was applied. (X3000)

Photo. 11 Interface between dentin and Prisma Universial Bond 3(non-etching group).
(X 3000)

Photo. 12 Fracture surface of Prisma Universial Bond 3(etching group) when shear load
was applied. (X1500)
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