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ABSTRACT

In vitro ¢+

MICRO-SHEAR BOND STRENGTH TO DENTIN UNDER SIMULATED PULPAL PRESSURE

Yun-Jung Song, Sung-Ho Park *

Department of Conservative Dentistry, College of Dentistry, Yonsei University

The aim of this study was to measure and compare the micro shear bond strengths of the following dentin
bonding systems to the dentin surfaces under simulated pulpal pressure; All Bond 2%, Second®, AdheSE®,
Adper Prompt L-Pop®. The occlusal surfaces of 180 extracted human molars were prepared so the dentin
bonding surfaces could be exposed. The teeth were randomly assigned to 3 equal groups of 60 each and
subdivided. The dentin surfaces were treated with the above mentioned bonding system and resin compos-
ite cylinders were built up under a simulated pulpal pressure when saline (Group II) or diluted bovine
serum (Group III) was used as the pulpal fluid. As a control, the same procedures were performed in the
dried dentin surfaces (Group I). After one day of storage in water, the micro shear bond strengths were
measured using an EZ tester. Group II and III showed significantly lower shear bond strength than Group I
statistically (p < 0.05). SEbond® and AdheSE® showed no difference among the different dentin condition.
In the Adper Prompt L-Pop®, a simulated pulpal pressure were applied to the specimens using diluted
bovine serum, which showed a higher strength than the specimens in which saline was used (p < 0.05).

(J Kor Acad Cons Dent 29(4):339-345, 2004)
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A in vitro &AM, o2 g AFugiate] AFoprl s
At &, QBT 55 AHestd Ade g dF
A3, B in vivoell Al oAl A
21 0318 dH (serum)o] OWA L ¥
BlE 2 1 Ao fAlElka 3td? & (horse)olut 49
g3 (bovine serum) 52 o3| = AP o3t
ZAzte] AU R B wet Adobd A A%
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EX OY 298 Holx it

Augustin "2 29 837 Ae)E HIFE o] &35y
ALl AP AN AFHEE AFsHA ¥ 74
S All bond 287} o & Z¥AEE YepI S B3}
Atk ES Prati 572 ATUHEE A2d AEFE AY
3t Scotchbond 2%9F Clearfil Photo Bond®e] HgtA 3t
=g 345t Scotchbond 2°v AFUHLE AdsHA
Fgte d =2 ZF¥AEE Uetllen Clearfil Photo
Bond®2 AFUgs AAPS W 52 AU Yepd
< B33t Pioch?5-& Asgs Adstd s of 4
obd HiakAo AT AdstA &gk WEo) @A v
EdS Bt

0|9} o] Thekgt Aol = EF3tm TS AAEHY
< 9 total etching adhesive system, self-etching primer
adhesive system, all in one system A}e]9] v AH A%
ZEE v wg AFe AR njuld AFeln)

mEbA olHl AT £AE A o Yoz
X ehE A g Adold AlHA total etching adhesive
system$! All bond 2%, self-etch primer adhesive sys-
tem?! Cleafil SE bond®, AdheSE® Z22]1 all in one
system?! Adper Prompt L-pop® o| &3}l Ztzte] ul A4
A ZPAEE vwdtn A5l Ade] vgdd 2g
Aol viX = FFE Golir] Yol

I. 947 X2 o e
1. 7rE
o ee hel Joba FAAS 7} AzAlN FH

ste 29 42 4hel BGUAo] o] $HUT (Table 1),

Table 1. Materials used in the present study

w3 XU (intrapulpal pressure) & 24-A17)7] $13}
o AeA a4 (NaCl 0.9%)9 29 A (diluted 1:3
with physiologic saline)' 2 AH&-stA ),

2. oA

7k, Aote] AA] W

Aol vtR 5ol glo] A, EAE A & oy
6070l Az} 3TFAE 29 A2 Ead Bad
del2 tha3} Zo] 3702 ol At

e
T

(1) I - X4t (intrapulpal pressure)& 7FsHA] &
o E
2]o}& Minitome .2 F-F4 slol|A Aol W AA s
0.5 mm (superficial dentin surface) A8 @A
YA 2 mm FAZ A T Aol 2208 ALE
2 2717} ShE el A dntetdct.

(2) IIT - A& AEFE o83l AFuUlds 284l
FARSR- i

Aol S [Zalel 2L WHog A depizt. w5
H Aolddg Xote] 3, Ao #330 W& o] &3t X5
7oz %8 F & 2709 hole AT 449
holedl| rubber tube®t 438 Ee}28 5 mL syringe®
A== 18 gauge stainless steel tubeE flowable
resing ©]-&3t9 AZsAt. ATl HEA7]7] At
o 7tz syringeol Agd AE4 (NaCl 0.9%)< 36
em (=25 mmHg) =°|"“% standd] A&t 5L
Agstact (Figure 1).

Dentin Bonding System

Composite Resins

Type Manufacture
(lot number) (lot number)
All-bond [1® Total- Micronew® Bisco Inc
(200000840) etching system (100006018) Schaumburg, USA

Clearfil SE bond® Self-etching

(51451) Primer system
AdheSE® Self-etching
(E38487) Primer systerm

Adper Prompt L-Pop®
(153733)

All-in—one System

Cleafil AP-X®
(00004C)

Kuraray
Okayama, Japan

Tetric Ceram® Ivoclar Vivadent

(E25609) Schaan, Liechtenstein
7250% 3M ESPE
(2LEJ200506) St.Paul, USA
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(3) I - &9 AL ol &3t ALUd= A4A17

A okg AA AHg TolA et o] FHld F Arlihs
2EA717] $Jsted Z424e] syringeell 49 8% (diluted
1:3 physiologic saline)¥ 34 cm %°] (= 25 mmHg) %
A8t X5k A&

Zbate] Aol sHFE<t A A g Rastt

AlFefo] HoHE HAHMO| OIMEE HEZTO OJAlE B0 B2 in vito A7

1 R
(1) &
Z+ oA AHeE 471A] A2 1579 EEE A
t}, Agoldw| Post-it (3M)& F & BA punch® o] &
319 holeZ B/d3ta Ao} Aol £9A holedldl® A4
o] &5 FEF AAF

All bond 2% system< 37% 214+ (ETCH™-37, Bisco,
USA)2.2 10 &4t A4 sla, AZAR] AA R Ao}

¢
.
2
&

Figure 1. Simulation of pulpal pressure

Figure 2. Tooth slice and specimen hole
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4 3RAE =23 T FFY7] (Curing Light 2500,
3M Dental Product, Germany) & 40%7+ 3=t}
FTN e FNH R FRE SHEG

SE bond®9t AdheSE®= A 2AFe) RAlo| 2+ etching
glo] Aobd ARAE =¥stn FFEeAt. Adper
Prompt L-Pop®% A ZAke] FHUE bottle W] HEE
S 2 oA 1527 2d =X 3 FEEe e

1 % Post-it 3 A& wloli 4 0.7 mm, ¥°] 04

mm® Tube (Tygon: Norton performance plastics.
Co. Ohio, USA)E hole 19 1AAZ T (Figure 2). 2
AzAF FA8e B AT F4 £ 35
sttt

Tube$} Post-itE #|A3d}aL blade® o] 4-38le] dr]7s}

AN FH=g gobd HAAE AASAT. o] F NH2 F

2of 240 24ARHESF BBl

(2) I+ 2 1+

Syringee] A2 Ho}2 putty® o] &3kl LA}
A& AFete A F¢L F20H Stell vasoconstric-
tor £3E A9 LS 19.6 cm (13.6
mmHg) & ZAARAT 0% gzle A=e 9ot TUs)
AR, ol F AL F29 Nd5ol 2NNEL 2
#H T A F&e] Y8l disk FelE Aakst

ATt

Table 2. Micro-shear bond strength (MPa)

o AT A AT A

24N B BEE Xob A|HE A7) (EZ test,
Shimadzu, Japan)dl ¥2ét1, ZAME o] (wire-loop
method) A2 & A AAA713L cross-head
speed 0.5 mm/min®l £52 & 718t o] o) 23
of Bad w7A P& 7hetn, HiFEe 429 Win
AGSLiteZ 213 & Edlo] Al s

2t AN

Fold B Ao mE 7t 7ot A T FEgE &
o}®7] $131 two way ANOVAZS AJglals o z} Aj 2.
o ol EmA Y] dEgS dolir] ekl Kruskal-
Walis one way ANOVA 2 2 A Z3te] {922 A5
Y8t Student-Newmann-Keuls testZ A13srg ).

.2

F07

A,
=3

2t Ao vAAGE FF =
Table 29} 2t}

Two way ANOVAE A3 27 X+UighS AT
A & [TlA XS A 12 € TR &
L AR EIREE JEIA D (p € 0.05), AFHLS
QA Ad4z QA7 127 dAH Lo oz 7
A7) 7] nAAY 23705 BA% foxe
STt (Table 2, 3). T3 A8o) ALEH ZF A &7ke) 1]

g

I+ d

rlr

I* I I
All Bond 2* 32.71 =528 32.52 £ 597 24.00 + 3.25
SE Bond® 33.58 + 8.95 30.12 + 3.22 31.29 = 3.79
AdheSE® 32.59 + 6.28 30.53 + 3.44 3252 + 0.64
Adper Prompt L-Pop® 32.07 £ 2.17 2557 +1.69 32.89 + 6.10

(Mean * Standard deviation)

* statistically significant (p  0.05)

Table 3. Two-way ANOVA between the surface conditions and dentin bonding systems

Source Sum of Square df Mean Square F
Surface condition 320.638 2 160.324 6.169*
Dentin bonding systems 151.961 3 50.645 1.949
Interaction 1037.973 6 172.995 6.656"
Error 4366.345 168 25.99

Total 5876.927 179 32.832

* F-value was significant at the 95% level of confidence.
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Figure 4. Micro-shear bond strength of dentin adhesive
systems
* statistically significant (p  0.05)

AHATAFAES] zpol= ATt (p ) 0.05, Table 2, 3).
7 48 AZEE One-way ANOVAE A|g3 23} All
Bond 28X T miARdE 28327} 193 [IvR
& A7E Byen (p<0.05) &% IFdAe fre
3 21% zto] & Holz| %3t} (p ) 0.05, Figure 4). SE
bond®% AdheSE®lA &= 4 O}a F9 A m& mlAA
AT A7t giitt. WA Adper Prompt -
Pop®ellA & [T WAASARAE} 12 Il B8]
S @%70 =E Uehiglon (p € 0.05) 2%} [IoA
Aol & HolA] ekskth (p ) 0.05).

rr
:{o
L
0_.\.4
rlr

=T !

Ze AT AP A9 T FHE
o ;'q*ow HHxﬂ?ﬂ **EHOM 94-'?'-

Aok=d i]-’r—?}ﬂ T°r 2= in V1V09]r in V1tro ’S* shol]
Ao & Mt E 8
= Adste Zi% A 19| 71—‘3}_1_ & 4
—1;‘{—1 S AFGS A
‘gotA e w4 ] @ AU EE FASAT. Syringe
connector® "q@% Zofe]| 24A17F A ¢ Thete &
T, Mgl AAE FefolA deld @ﬂxﬂg} AXAE
#21S HEAAZ ). o)A
A, 3lAd Ao W o
stlon] & ATy = A4 2
< o] &3t

£ A% 23} total-etch adhesives system$! All bond
2PN e QYA AR A5G4S A 745 L] ¥H
o7 ANAYPY AFEo dAest A stk Total

Aol dord HEAMS OIMIE HEZcof 0/X= FEH0] 5t In vitro A7

etching adhesive system< etching® 54 348 53
EfZo] gAs] AAH 3~5m AEZ ZHA ol F
< @AY A XpehE AEAA S o A A 2
Ay 2] A o8 o] A= FIE TS 5 U
a2y All bond 28 B9 ol A% HWO] 2 % A g0
7] w2 Al JEFE e bt 4ol 9%
7] & Ao AZHET o]d HiE] 4 %7&? A=
WA= A vged, ole g4 W A Fol °§f§}

Ao Z2 AEH old tigh AFE 1 o] FojA|of &
°oF Holt}

old| B3] Self-etch primer system$ Clearfil SE
bond®$} AdheSE®elM & AU 71et 22 7lekA] &
2 A Aol B AUl B2 T/ et AdtEe
2ol E Holx] kit o]o] ksl Nikaido 5% Sema,
Nimet 22|31 Fusun®& A4S AAE in vitro 97
A A AATEEE A AALE B
o B} Ao EFE o] &3l AFEE W St
Baslgon I ol fRe dold FAA 9 A JEE
9] Az Ag] 7113tk ST, 2 primer’l 84
duld S AAAZ o B2M Aold B S 7FAAA resin
monomer/t Jold 72 Y= o & AFE 5 7] g
oty k. W3 Aobd HAA Y FALE F 2-
hydroxyethyl methacrylate (HEMA)Y N-methacry-
loyl 5-aminosalicylic acid (5-NMSA)®] primer”& 4
oL T U Sojy} A wAL WA JAAZIda 5
m, o] 52 AotA o] R T Foty o] fE2 <
g ol xHZe 292 #AA7IY wekA bonding
resin® AFE H d5o °P°:1 AR E 51]/‘]7‘ T ?J\

3

.}

>’..L4 ﬂ-ﬂo ﬂm«

299 72

2
el g3 4
H

9 o 5Ok T o gokoz
AokEa AAAN 4 B AAE AR, A4 e
2 19945 2 478 Bep) A0, o|F AR A%

FAA 3 mol| A FE **o}t”a* ZANAE 0.6~0.8 w7}t
A goleth B ole AR oR A3 Aujolr 4
oPiRAA M 715H s AL He AAL 0.1 m

Ca}ﬂ ot web & ARoA ARSg dopde] 2
& obde] ARzl val Agete] whE AopH A
¥ 2 HE 7 vz AT £ self-etch

primer adhesive®= total adhesive system¥} @] =%

F€ FEH oz AAS, 29 we} ol BE FEAC
2 9 °‘7] Eﬂ’?—‘ﬂ] resin tag® BHE A9 =8 &
FEAO R B Aol # i AFdS ThlE A2lA
Adru /l Ao Ao Bzt WS e
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o

7FsAdeol o gutste] Xgstete] dEE 9 E%
T Aoz Bt

npxjgto 2 £ Ao A-4-¢ Adper Prompt L-Pop®
£ 49 dAo2 XpuishE 71 T AelA A4
2 Qe [T 2o} foA QA & AU EE Ean.
Adper Prompt L-Pop®& self-etch adhesive FolA%=
all in one system©2Z conditioning, priming, adhesive
resing @ 4712 FAs Az B gk Self-
etch adhesivex pH$ etching potentiald]l @zt mild
types} strongét typeZ Wd < U=, Adper Prompt
L-Pop® 2] 7% pH < 19] strong typed] &gttt Mild
type ° &3l Clearfil SE bond®7} 545 FEH0E
2341715 A% 29 strong type®] Adper Prompt L-
pop®& total-etch adhesives®t FAG ¥3& Zteth.
Meerbeek (2001)®9f 231, all in one system< col-
lagent|9] BE FRIZINE A AT total-etch
adhesive® 442l hybridization %49 ‘shagcarpet
BokS 7Y, = B resin tags ATt et EE
o2&} all in one system & T34 To2 Z4ste] Ao}
Al#o] adhesiveZ YEH Folz EFo 4L b5
P el B AgelA Ay HAFE X5 vhat
%< w) Adper Prompt L-pop®ell Al AF4 =7t @A V&
AL ol LAE0] AL Ao & 5 Q)
B AYo)|HE total-etch adhesives, self-etch primer
system, all in one systemelA] 3 F 7}A] FF< oA
HAA 2 25 sty APAEE SAsIHT ol 2%
Bt Azke] gotd FAA S diste A2 BYE o
g9, go2 GE o TFH ARE o] &3 A7t
o] 208 slojop & Zlo 2 B},

V.2 &

B A7E gy &9 H (bovine serum) &&
5ok @G Aold Al All bond 2°, Cleafil SE
bond®, AdheSE®, 18]l 1 Adper Prompt L-pop®< ©] &
sl BgaAE FAANA 2] viANS ZFF=E ¥
wala Mgt Ade] vAAY A=l nAE S
S Qoliy] 93t Al A FhE 7K Ge U
Z7% TR s19a Aeld AAFE o] &t A5

g7 T3 429 EHE o] gat] XS ALAIZ
< 247 17 2 N7 st tdat 2o 23E o
123
1 2eUge] Ad o5 4wl webr nlAd G2
To| EATA fejabzt Ao, e AdsHA
%o [TolM 7Y 52 ZFAEE JeRAT (p <

!

o I

32 o
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0.05).

2. Agol A" Adold A Y wAG 2P T
A foate AT (p ) 0.05).

3. All bond 2%l A& Ie] 1173} ITTel vial & 2874
TZ 220, Adper Prompt L-pop®lAe 3} 11T
o] [T} 52 AFAEE vepltt (p ( 0.05). ¥t
¥ Cleafil SE bond®, AdheSE*E XUt A& &
2 Wl weld e v AS 2 wde EATA
oJz7h 91%iet (p » 0.05).
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