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ABSTRACT

In vitro 91+

MICRO-SHEAR BOND STRENGTH TO DENTIN UNDER SIMULATED PULPAL PRESSURE

Yun-Jung Song, Sung-Ho Park *
Department of Conservative Dentistry, College of Dentistry, Yonser 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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E% o 498 Boln 9

Augustin 57 & 2] 93} Yol A% o] 4310
AZUE AR ARAH AFNEE AReA e 7
ol All bond 27} O] 2 AFHEE Ve S Bus)
AT E3F Prati 572 AFHSE A2A AdFE A
3l Scotchbond 29} Clearfil Photo Bond®2] Mt gt
FeE 43t] Scotchbond 2= AFUSS AAsHA
e W =2 AFLES UEle D% Clearfil Photo
Bond”M AFfE AP W 2 2A=E Uehd

& B8kt Pioch”52 A5l 9S Adside o 2

0%1 HAA ) A Ee ADsA FE Wt A U
B Baslgid,

ols} o] Thkt Aol E BT ehm A4S AR
< 1 total etching adhesive system, self-etching primer
adhesive system, all in one system AFe]] nlA| AT At
AEE Hug A7 A o2 nn|g dxolnt,

wHepA o AT BA 2 AejAdget 4o dHor
2149 AAg AJobd A]H A total etching adhesive
system$! All bond 2%, self-etch primer adhesive sys-
tem?! Cleafil SE bond®, AdheSE® Z18]1 all in one
system$! Adper Prompt L-pop®< ©]-&3}te] z}z}e] njA
At ZGAEE vlasty AFUs Ade] nAdd 29
Ao WA= QS dotEr] $gto|t}

o BRE 47Ne] b HAAS) 7} A2 3
she 0] WE 47he] B34elHe] ol §H3ITh (Table 1).

Table 1. Materials used in the present study

T3 25 (intrapulpal pressure)& 2-841717] 93}
o A4 294 (NaCl 0 9%) < 9] A (diluted 1:3
with physiologic saline)” < AH&-3}4

2. ol
7k, Aoke] A

°*‘°]Ur pRE S0l glol A A E A gD ol
60709 A7te] UTAIE 22 e Aol Hag &
O

U2 tha #ol 3T oE o] Aesel
(1) I - A -’F‘LH%L (intrapulpal pressure)< 7}eHA] &
<oz

2| o}& Mlmtomeﬁ_i 222 5lo)A] Ao} Wt AAh
0.5 mm (superficial dentin surface) Z|Hol|lA 2
YA 2 mm FAZ AAG & JoldH-E 2209 ALE
Z =717F = dElelM Artetidt.

Aobs [ Aot 2 Whor A AnpizlY =
oA xloke] §, A #330 HE o] &35t
oz wEd F e 2719 holes AT 22t
holedll rubber tube$} €34 Ze}~H 5 mL syringe®
A%+ 18 gauge stainless steel tubeE flowable
resing ©]-&3t9 st AFUYgE 48417171 st
04 212} syringedl] A2l 294 (NaCl 0.9%)< 36

m (=25 mmHg) E°|¥2 standol] 133} 254
ZH?\%O]'/\)\TJF Figure 1).

_NL
> I o

Dentin Bonding System

Composite Resins

Type Manufacture
(lot number) (lot number)
All-bond II* 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* Kuraray

(00004C) Okayama, Japan
Tetric Ceram® Ivoclar Vivadent
(E25609) Schaan, Liechtenstein
7250% 3M ESPE
(2LEJ200506) St.Paul, USA
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(3) T - 29] AL o] gato] A, e A7

dl
AL

Aokg Ae)A A5 TofA el o] FHIg & AUl
AN 717] Ysto] 247k syringedl] 29 A (diluted
1:3 physiologic saline)< 34 cm ¥°] (= 25 mmHg) 2
w8t XS gkt

Zyo] A oh= sHEet Ae A el Eatatitt.

Al 2ol HotE HAEMS DMME ZEZI=0f O/Al= & 23t In vitro A7

u A3
(D) I+
7k oA AHEE 47MA] g 15709 B A%

t}. Folddel Post-it (3M)2 ¥ & AA punch® °]&
3te] holeE 3/dstaL X|o} AHol| oI holed]dll= X2
o] =EHA| F=s AAZT
All bond 2 system= 37% <14t (ETCH™-37, Bisco,
USA) L& 10 23t AHEA shar, AlzAre] AAY = Ao}

Figure 1. Simulation of pulpal pressure

Figure 2. Tooth slice and specimen hole
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A AFAE =23 T F3587] (Curing Light 2500,
3M Dental Product, Germany) 2 4027+ F538kth.
B3| = Fr|HoR B =469

SE bonng’Jr AdheSE*= A ZAF] A]A] Oﬂ 9| etching
glo] dotd HAAE =¥3sta FFFsA . Adper
Prompt L-Pop“%e A ZAM] FHUE bottle He] W=
T% Z%}Zl\jloi}‘i 15= Zl‘ 2]ﬂ -1—-\—'1‘ o'c‘i‘?sL ]’Oﬂt}

1 % Post-it & <& ol W74 0.7 mm, =°] 0.4
mm<] Tube (Tygon: Norton performance plastics,
Co. Ohio, USA)E hole $l°ll ARIAIZ Figure 2). Z
AzAPE F8ke BgERle AAA7|L TH & ”LZ%L

=

Tube®} Post-itE A|AStLL bladed ]3] &@n|7dst
oA ZEdt Aol HHAE AABA T o] F AlHE A
29| A Aol 244 7HEt Bt

(2) I+ ¢ 11+

Syringeoﬂ AZE 2o}= putty% ol g3l 1AIAT
d7& F A ete HY FeHE FAnk sl vasoconstric-
tor £3E ABe7I98 AFWEE 19.6 cm (13.6
mmHg) & 222 o] % glxle] Bz 9o} B

Agstalet. ol F ARE 2ol Aggo] 24/t B
B % weAlEl 25 el disk FHz A
.

Table 2. Micro-shear bond strength (MPa)

o AT A A e AR

2477F FRF BbE Kot Al WEAIRY] (EZ test,
Shimadzu, Japan)oll F&sta, FALE 2] (wire-loop
method) A< }Hc}% A 5’4?]/\]?]31 cross—head

2. SAEA

Fobd i Aelel| w2 7 w3} A5t AT 9FE &
olx 7] 9J38le] two way ANOVAE A3t om Zh 2 2ol
2 gold FHAEY] FaFe Gobir] k] Kruskal-
Walis one way ANOVA % 7} Al 5.7+ o2k 73]
93t Student-Newmann-Keuls testE Al 83}t

m.z o

o,

iy

rr

7t Ao A AT % FHA}
Table 29} 2t}

Two way ANOVAE AleJe 23} x5S AdAI7]
A & [Tl AFUgS AdAR I 2 IR =
L HAATATIEE YRS (p € 0.05), AFHEE
A A s A I3 JAE 40 Aoz A
A7 7] viAAY 2370 we] 5AH feolake
A} (Table 2, 3). Eg Ado] A 7 A/ 51t 7|

SE,
=51

10 11 11
All Bond 2° 32.71 + 5.28 32.52 + 5.97 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 32.52 + 0.64
Adper Prompt 1-Pop” 32.07 + 2.17 25.57 + 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)

AAGA R ES] Aol §ATt (p ) 0.05, Table 2, 3).
7+ A9 A 8EE One-way ANOVAZS A gt A3k All
&deﬂHLHH%Jﬂﬁﬁ%@%ﬂcﬂ14ﬂn4i
o e 295 5o (p (0.05) [ [IoM e
3 e Aol E HolA] &8ttt (p ) 0.05, Figure 4).
bm&qwm@WﬂH%%%égﬁﬂﬂﬂ@%ﬂwﬁ
GAFAEY] A7t itk ¥ Adper Prompt L~
Pop“ellA = I?Lel Vﬂﬂﬁéi T} 173 Il Hs)
S APHEE YR e™ (p € 0.05) 2% Tkl A
o

= frold »ivt— Aol & HolA] ‘%Wr (p0.05).

Be 29U @74 2R $3 E
A%pgre AR el 9%
ZolQith, Eatyrle] At}
ket ol AU 5= in vivodt in vitro
A 7}X¥ a Hi—’ﬁ 7} 2 9oBR in vitro A@A]
How 2 oo steria @
39w & Ao E A4H 0 R 149 Ad
ot ] AR AJAES S5 Syrlng 9}
connector® ZE Aot 24A12F A5 78t F
T, Aol A8 AdHlolM dobd HAAY HEAE
A HHA A, o]H e AFeA Aege B, A4
A, AE Lo EHY, 2o EH 52 ol &ot] AF
shelon] ¥ AdlAE Azld 4950 S48 29 84
S o] &5}
£ A3 A3 total-etch adhesives system$l All bond
2P M e YA AAFE Aede Al AT 29 84
o2 AQPd Aeuet 2¢FErt 54 vtk Total

mﬂ

D

1
dob 30 20 & gy lo >

oo

r°“ —h

Al 2ol HotE HAEMS DMME ZEZI=0f O/Al= & 23t In vitro A7

etching adhesive system< etching®t 74 342 4
Ti3o] &3] AAE ] 3~5m JEE AA Fold F
& E)’ﬂ"]ﬂ‘jrw upeba 2S8R S o Al A

FU &9 A o3 oz AE JFE WE F Sk

1311% All bond 2%%& B9 ojx A% YAo] 9& A5
7] Wl A4 Adez et 7k A foll g
W] 2 Aoz AHE, o]df vl Ao A e A
FAE7L A Usk=dl, ol @ W 9l ol JEE
T A2 AZEY | o]d YIgt A= ¢ o] Fojxok & A

oz nalt,

olo| H]g] Self-etch primer system$! Clearfil SE
bondazg]' AdheSE® A& 25U LS 713 A3 7FekA] &

< A Abe], e AUy 549 FRl uet 2=
Z}"]E Holz] gt} o]of Wkato] Nikaido 52 Sema,
Nimet Z28]3 Fusun”& X442 A3 in vitro A+
oA EHzle dFAFAEE A AAFE Add S
o B} Aol A& o] gat] AsAS W FUks
Ej’_g}%ﬂ\ o tq 1 Ol-ﬁ-iE 10]_11 3 zl—;q] 9} \:]—uuxl A B7Y
o] BzAge 719t At . 1% primer7t 3
oA S AN o2 Aot FId S FHAAIA resin
monomer’} dotd 2 WE o 2 A5 ¢ 7] v
olgtal stk W Aopd HAA ] FHHE F 2-
hydroxyethyl methacrylate (HEMA)Y N-methacry-
loyl 5-aminosalicylic acid (5-NMSA)<] primer”& &
opl# W= Fol7t €4 wldg WA AT 8t
m, o] 5 Aot el FaYF Fopal o] fE2 <
St Adobd HHFY 29S TAA7IH mEbA bonding
resin®] AFE T Zgo| st AFAEE S F 3

ok sde. et £ A ols)h 2L A3 uelA

e olfrmt S 9o AP T AP BE Aojel El
& goldel ARES ol g3ttt B AN e 4
oFaFe EAFORA JobdF %A Y 05~1.0 mm
o Jold3e ol g JehiBe o 9% ngow
Bopie AANA 1 e AL AW, A% o
2 AYE4E 2 A2 G ek ols ARe A5
Zolx] 3 mol A Fobdd AANAE 0.6~0.8 m7h

2 2otk oy o) dnjdo R #EA Aeln] A
oPAFAA NN 7 o2 A He H4E 0.1
Bretal vt mebd 2 APl AR Fobdel W
& Aot AR-Zo g X5l wE

1S 2 s & e & F Stk E3 self-etch
primer adhesive:= total adhesive system¥} 2] =%
%%T-ﬁgiﬂﬂaﬁ;rMﬂﬂﬂﬁw&E 7rRA
2 98] Q7] wlEel resin tagd AT A =&
HFEAHO i 2] gobAl witel] A Thel = 3
A=} Ao o] AopxHezHE SHUE 5+ 9

(¢}

“.4

it
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7Fs/deol B gluste] 2|4
T Ao® Bt}

npAEo & & Aol A ARE-g Adper Prompt L-Pop®
T 429 H o2 AFUUS 7 [Tl A A4 295
2 Qe I 2o} ozt A =& 2FH s Bt
Adper Prompt L-Pop"t self-etch adhesive ZolA%=
all in one system2= conditioning, priming, adhesive
resing @9 4712 FASt] Ax s ik Self-
etch adhesive= pH9} etching potentialol e} mild
type<} strongfﬂ type2 Wd 4 )=H, Adper Prompt
L-Pop® «] pH < 19| strong type°l &gt} Mild
type °ll &3h= Clearﬁl SE bond*7} E¥ES #8400
H3|A7) = Zﬂﬁr =2 strong type] Adper Prompt L~
pop“< total-etch adhesives®} A F& Z=t).
Meerbeek (2001)"e]l ]38}, all in one system+ col-
lagenll®] BE FASQIS| A& A A8t total-etch
adhesive®] 5329l hybridization ¥/¢<1 ‘shagcarpet
RS 7 = B resin tags FA @A o B3k

o8t all in one system = F2Hg 2to 2 2Hg-afo] Afo}
Aol adhesive® HEH Foll&= £ ik 7t
S meba 2 AN A AdER A5 7t
%< ) Adper Prompt L-pop®ellX 24 =7} $A Y&
A& oleglgh 9 ago] A43 Jor & F Stk

2 A A& total-etch adhesives, self-etch primer
system, all in one systemdl|A & F 712 T/F<] oA

}-Oj\:}- ] A3k

A 2 A5 ol 2REEE 27 S 2%
7OP_T,:_7]- 7L7L_4 M—o].x] 3! z]—xﬂ% EH Eg}% o l‘iﬂt 01
g, do R OE o TR ARE o] &st] AUt

O 28 Hojop & Aoz —Ehﬂr.

V. &

i

2 Ad7= A e 29 34 (bovine serum) o2
A4S A Aobd AlH All bond 2%, Cleafil SE
bond”, AdheSE®, 18] 31 Adper Prompt L-pop*“< ©|&
afo] B3 A& X\élzjl—/\]ﬁ 27t Vﬂﬂ‘ﬂr @6”&15‘3 H]
skal x| =
Golu 7] $lste] APttt Xl'r % 7¥epx ] %% o
T [Fo2 a1 AP AHFE o] &3t Ay
SAZ 2T} Aol BH S o] 438t AFUS FEA17
S 2474 1IF 2 TR do g3 e 492 o

= 3 FU oo PN o El
52 mﬁ,ﬂfwﬂ

flo o <y

g
5794

S

[l A

1o

A o5 g ] mebA u A AR
FAA7 g or], AFUdE AR
b we 29E dehisn ( ¢

N
2
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2.

3.

10.

11.

12.

13.

14.
15.

0.05).

Ao AMEH Aol HAA o] nAHT ARAES] B
A fo2ke ek (p ) 0.05).

AH bond 2% A& [to] 113} 1119 Hlel H& Ae7t

2 Hygon Adper Prompt L-pop®dllA &

401 [[FE0 =& A8 =E Yyehdd (p <

™ (Cleafil SE bond’“’ AdheSE*+ A5t xﬂiﬂ_ o5

g o mEti e n A 287 sl SAE f

O 2}7F STk (p0.05).
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