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Microtensile bond strength of single step adhesives
to dentin

7<A1c"n-+—|

lllllll“ﬂlllllll Y

20043 849 ¢




L ebA GHA

4 A}

S A
o

o] EFE A9

Q)
=

20049 44



C:_?l

2004 59



2

1

wr
N
mh
‘@0

ARAAE D H s

II.

/g-%’l @.‘\1]- ereetmeetaeettiierarertrarerseaianasattatareatatanssanes

2
™
wK
o
_&0

. 14

o
&

>

cevee 15

o
R

o



E 2 A

Table 1. The components and pH of single step adhesives and
composites .............................................................................................. 4

Table 2. Mean microtensile bond strength (MPa) of each group ‘9

TR 3
Figure 1. Specimen adhered to the testing apparatus e 7
Figure 2. EZ test for microtensile bond strength test e 8

Figure 3. Microtensile bond strength (MPa) to dentin in each

_ii__



ABSTRACT

Microtensile bond strength of single step adhesives

to dentin

Young-Jae Kee, D.D.S.

Advisor @ Young-Gon Cho, D.D.S., M.S.D., Ph.D.
Department of Dentistry,

Graduate School, Chosun University

This study compared the microtensile bond strength (UTBS) to
dentin using three single step adhesives.

Superficial dentin was exposed in fifteen human molars by
sectioning the occlusal surface immediately under the
enamel-dentin junction. After polishing the dentin surface with
600-grit SiC paper, they were assigned to three groups by used
adhesives: Xeno group (Xeno III), Prompt group (Adper Prompt
L-Pop). AQ group (AQ Bond).

Each adhesive was applied as per manufacturer’s instruction,
followed by composite of same manufacturer. The bonded specimens
were sectioned into sticks with an interface area approximately 1
mm?® and subjected to NTBS testing with a crosshead speed of 1
mm/minute. The mean UTBS (n=20 for each group) was
statistically compared using one-way ANOVA and Tukey’s Test at

the 0.05 probability level. The results of this study were as
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follows:

1. The uTBS to dentin was 48.78 + 9.83 MPa for Xeno III, 30.22
t 4.52 MPa for Adper Prompt L-Pop, and 26.31 + 7.07 MPa
for AQ Bond

2. The mean WTBS of Xeno group was significantly higher than
that of Prompt group and AQ group (p ¢ 0.05).

3. There was not significantly different between the UTBS of

Prompt group and AQ group.
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[. A &

Fobd Ao A A& HHo2 Adle] A Hle] B} Au)F
o]z Bl Aole] £Bo] 7FetA HUTE Total etch HHFAZS ALgd
35 dobd A QoA ofF Fag BHL FolE e IR HuElsie F
A3 QM 22 IS AATY ¥ ZHA FAFRE a2 /FRA7]
Aotk ol & total etch FaAA e EAHLE 23ty dsted 2 @
gGd @A A7t AF2 HFA (self-etching adhesives)7t 7Hgs Aok

9 @7 HEAA (one-step adhesives)E dhte] AP (AL =
o A2, priming, FFAI7|E ofF G&ste HAA o) o9 Zo] el
HIAAE L FAA N TFE 2 pHY A @34 (monmer)7t (AL
A2 2 primingdtz'®, FAA @FA AN AFE vinyl 717 @A
%% (copolymerization)& 38l7] Wj&olt}, olgjg HAAe BHo=ze
& Alzre] HA dEla, AAHE A gony, 53] Fobd We & HY
(wet bonding)3} Z& R &40] glojAa, ol &3] Holgd &4
2 (hybridization) o] AolZ AF Aol Zad AHothd0 gy g
A FFAL HA7IHL AW Ue ety JES A3AA FF gAo]
AFdo =z BAHE T4 ot EAsld lolA total etch X34
ote] FE Aol 2 Agotdd g2 £ % (hybrid layer)d o}F A3 )
A H2g gAste Rog'?,

Fotd HAAY Ao i AFETS Hrrelr] A% 7P a3 |
He 483 Frtelt. aeiu ddA ez Hrlsle e Al7to] Bol &
853, U7t S457) Ao M2 JA&AAS 2157 g ) ojggo] B

th whebd gotd HAAE Hrsl del e AAAH FAPPESo] A



P 1 glon, olF AFAE AAHE X4 g FFH S Frletedy o
AN EHA WY F SR 3] o] &Hz B,

Sano 5229 o8] 2AE wAAF AYAE AAE 2L KoldN =4
o g HoldlA FH o] Mg styu . md ol= 71EY AW
2 G ARZE Habel sl Aoldze] HFAA AWM - A
(cohesive failure)o] F8lo] ZAHYn!Y, FFA Ao 242 ot WF
AHF=7 Z7/HEATY. @@ o] Rl uldtd Sano £2L mlAQR A
A 23S A% AZo] A 2 AR AFRE SHS I AUEG A
o] Aol AYRI AA EAshr] wEolgdn ASHAT

Toledano §°¥€ H&Ale] Aotde g wAAY AYAEE FA 9t
FANE (substrate)o] met thzn], HAA 2o T® PPe 4
A oA Fa3 847 @ F dodn Ry, =3 De Munk £7&
3% v A FFA Folde Wy FF MAAY AYPEE 15.5
Mpa©lA 23.0 Mpa®l HAZ Yelon], el AHAAN H2yg 43
(adhesive failure)ol JE}g Ttz B ustgc).

©d WA AFAE gedE AARPoz sty AT JAdA ol ALg
gz ok 2 ol @ FAA W nAdY AYPEY ATE 3 @
st 29 FAAS WL 77 GREel W B dFME v A
AR NS P2 he] Foldo] tiF vlHQY AYRES A5 v marg.



1. 8=

0

A @/ Aol FEE] e HIC AL A - s A3 15708
A Aotz A&

2 AdoMe dd A HFAQ Xeno III, Adper Prompt L-Pop, AQ
BondE AHE3INE, HFeRe FY 3AAER! Spectrum TPH, Filtek Z
250, Metafil CX (8% A3)E AMHE3Ith (Table 1).

AEA S B3R F3e A3 F=A1E Spectrum 800 (Dentsply Caulk,
Milford, DE, U.S.A.)& AH8193 500 mW/em®e] #4=E o] 8315t



Table 1. The components and pH of single step adhesives and composites

Adhesives Components pH | Composites Manufacturers
Liquid A: HEMA, water,
ethanol, BHT, nanofiller
Xeno 111 Liqud B : Pyro-EMA PEM-F. | 1.0 r?;e};trum gzgziilzzDgféaCr}]mbH,
UDMA, BHT, EPD, ' v
camphoroquinone,
Red blister: Methacrylated
Adper phosphoric ester, Bis=GMA, 3M ESPE Dental
Promgt LRp camphoroquinone, stabilizer 13 Filtek Z 250 | Products, St. Paul,
Yellow blister: water, HEMA, ‘ MN, USA
polyalkenoic acids, stabilizer
Base: 4-META, UDMA, water,
acetone, initiator Sun Medical Co. LTD.,
AQ Bond Sponge: PTS, polyurethane 2.5 | Metafil CX Morlyama, Shiga, Japan
foam

HEMA=2 hydroxyethyl methacrylate, Pyro-EMA=tetramethacryloxyethyl pyrophophate,
PEM-F=pentamethacry loxyethyl cyclophophazen mono fluoride, UDMA=urethane
dimeth-acrylate, BHT=2,6-Di-tert-butyl-p hydroxyl toluene, EPD=p-dimethylamino ethyl
benzoate, Bis-GMA: Bisphenol glycidyl methacrylate, 4-META=4-metha-cryloxyethyl
trimellitate anhydride, PTS=p-toluensulfinic acid sodium salt

2. &l

(1) & &%

skt A 15719 Xopxde] R3d AxFs FI|E
AAT 2, 438 JA7A] YA el LasiH o).

T3 C.B.C. ¥ (Complete Blood Count bottle : Sewon
Yanghang, Busan, Korea)e] &3 ZAX1E 4A3] A oS, wWehy
FAA e N2 £AoT B BRI =2HEE sy A
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327t A3kE ¥, Isomet Low Speed Saw (Buehler Ltd., Lake Bluff, IL,
U.S.A)E o] &8te 2z gi7a] ayd ST FoPE3AAR e A
A FPstA Adsly EF FoldE =E3ANHATY. =5E Adotd ZHE F
4 3t A 600 grite silicon carbide paper® Anlsle] Alold EWd =

TZo] FHHAES sz, 4 HAZA FFTA 24430 dA FEF

Fotd EWol &E 15719 Aol AR 5/ Hgstd Algd A
A9 FFo wek 379 7 (Xeno ¥, Prompt ¥, AQ ¥)o2 EF3IA
o @d @A HAAE HEst7] Holl 2+ Xote] AFotd FHL air-water
APEA 2 A Zo] AHs F7] AlbX 2 Axd T, 74 #& g Zo] 4
obd ®el ©d A HEAA S B A S Azt AEAME wet AS-sh
Aot

1) Xeno o
Xeno III &< A¢t BE EF87]dl & &4 Evistyd F&€ applicator
2 o 5x3t FES] ETHSAT. AxAY] d™ol wet 3] A-bAE o] &3
Aol oFzke] Fio] HollEE AZX & HEF 49 A
ZAE A&t HA: 202 T ZIGHT AZFAY aFAe] §loid w7t
A F7] ARBAR HE 223 PEA Bol HAAI Fold HW TS
HAEE 31, Spectrum 8002F 10%7t FRANIITH. Aold EHY )
Spectrum TPH (A3)& 2 mm? #3331 4033 F2Abeke 33& 23] wt
it B FA F 4 mmrt HEES 31

2) Prompt &
A zALe] Ao wel Adper Prompt L-Pop BEAAE I3 zgd

applicatordl 5= 4ES 18] ot EHo] 1527t EX2HA &390t
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&7 NP = FAAE 7PEA Bl Aok EHo T FE3] HARE 3 &, ¥
Zejo] W Spectrum 80028 10x7F FRAWIFTH Alokal EHS oA
Filtek Z 250 (A3)9] &9 F2AMe= Xeno T3 B3 Woz gt

3) AQ ¥

THE EFE7ld 2FAE ¥a AQ Bond & WES Holmal ¥ 27t £}
Ach ok BWle] FEF do] HIAE 2-33] d&HFoz AE
i the, 371 AlRAIR Aol ZH e AEAA
AQ BondE ™| @ A&t dold Edel Sle AL 289 A=
W7kx] 7] Al-AE 5-10%7F 7PEA 2oF 2 Spectrum 80002 1027t B2
Abetith. Adold EHL MY Metafil CX (A3)9] F2¢F FZAle Xeno
o T WHeR S
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(2) NEAZT w7 AFFES 53

dotd B £2E 4 mm FA9 EFuY 5L FAE 47 9
gtod A& tholol B = wheel S AMEdte H3ez= Xotel AFAHAA
AZHLZE 4 mm FA9 XHo] Fold=SE HH . Cyanoacrylate
H#A (ALTECO Korea Inc., Pyungtaek-City, Korea)E& Al&-3ld] 3
o] deoly dHE HF 5o HASATH. Isomet Low Speed Saws:
o] g8t F JtollA Xote] HFAd} WMoA S AN T, AH TS} 1
mm HHoZ AGEEE digital caliper (Mitutoyo Corp, Japan)& %%
31 AlES FHoZ AGsgth 1 mm FA9 4 AEE Fo] A YA B2
HAAAMTIIAL cyanoacrylate HEAAMZ FAHh @ BZE Isomet Low
Speed Sawell F&sta zF AlHe] & & ¢ wgo
Ao 2 AYHEE digital caliper® 33 ,
AE 7 AR ol B AW @uze ok 1 mmPolgen, Al



e vrjw ok 2t # @ 20709 AWe B Aol AgHA A%

e 1 L
ARe v ARARBER ZQe7) AWAA FRG UG B wD

sttt

AR ARAEE =57 st zZF A)HE testing apparatus®l] €
AJAl 7]l AJH ] FE S Zapit (Dental Ventures of America Inc.,
Lewis Court, CA, USAZ HZstYt (Figure 1). Universal testing
machine (EZ test, Shimadzu Co., Kyoto, Japan)2 ©]8-3}a] (Figure

2) Zdoldy EFH Ao HEAAWo HAHEE wiztx BEY 1.0 mm9Y

crosshead speed® #&sES 7189t 94 Ao 3ES MPaz 3H2+s)

k.

Figure 1. Specimen adhered to the testing apparatus

/



Figure 2. EZ test for microtensile

bond strenath test

(3) BA &4

7t 79 doldn B uARIY AR A= HI Fo8 HFLS
B gl SPSS (ver. 10.1)91A one-way ANOVAE o] £-3}q
BAgon, ARHEAFL Tukey AAS ©]83ld p=0.06 FoFEAA
&t



m. 4527

Z 29 gotdd g ARG AFA e HEX e EEHAE Table 2
o] EAIER L™ Figure 3& °ol& =2 JEPA Aol

Zt &9 Zotdd g wlA JAFAF A EE Xeno TolA 48.78
MPa, Prompt TollA 30.22 £ 4.52 MPa, AQ T°lA 26.31
MPag& Y&t Xeno ol /I 2 A4 =E Yedtt (Table 2).

Z+ 2 79 mAUdR ARAEE ¥ng AF}, Xeno T Prompt TH
AQ TEY FANAE & AZA=E g (p ( 0.05), Prompt
23 AQ o ARAE VolE BA%Hoz $d Aosl YAT (p )
0.05, Table 2).

H

9.83
7.07

H

Table 2. Mean microtensile bond strength (MPa) of each group

Group uTBS(mean + SD) No. .Of
specimens

Xeno 48.78 + 9.83? 20

Prompt 30.22 + 4.52° 20

AQ 26.31 + 7.07° 20

Superscripts of the other letter indicate values of statistical significant
difference (p < 0.05, Tukey test).
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Figure 3. Microtensile bond strength (MPa) to dentin in each group
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V. 52 3 3%

QAo o) Ao FAlE Agste At ARH BAS F2A
Adezd Aguye wedsted 339 Ak vY @A AAAE Be

3l HZ9A3 s A7 =8F (smear layer)d AA9 #EE &
o ez At 2 Abgol FUktm AP o HAAE 4

1,
oL
&
Ay
(U =)
of

o|\

A =& F7HIA total etch FHA BT} o A4o] HEF sign’y
£ AHEE A4 V15718 B oo dR wEAE AEA ARYS

F7HNA F DA A7t AR ZEkelw FAA 9 vhE2A BEHAR Y H

Zg oA AT,

Fobdo] tE P AFAEd B39 Paulo 52 ©d, 2, 3 @
A FzAC] A AQE, AT 2 AF ARAEE 4 S8 vud
Az, AR AFAE e e F AA b8 o ¥ 37 A=
o} e WA+ S Jelit s 8193, Phrukkanon S20& Al¥e may)
HAAA wE vAAY AIA=e AU 2P e zolrt deu
1.1 mme HFAAE 7} AlHo] 3.1 mme HAHRAE 7F Al v
3 BAFHCRE A Jegta At ol 22 dF AFAE EUR 3§
o B AdFdAMe ZF4E 32 A AT 2FF = JAE o] &3t
Qov, AL 1.0 mm?e AFAHE J1Q goiRge] AHE Aztete] 2
Agol A&

2 AgoA Aot g 3% dd dA FEAAY HE ALY AF
}=+ Xeno M7} 48.78 £ 9.83 MPa, Adper Prompt L-Pop°] 30.22
+ 4,52 MPa, AQ Bond7l 26.31 = 7.07 MPaZ YEl} Xeno M7t th&

9d A FaAe vE b 2 2FAEE Jeidth 9 @A J3A
o] BAFIE XA Fd RIS F3Feste A4 2RFAG {1

1

o
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12}

£937 AAHHY IPE =TS L anHos Tk sl AAF A
Ao FaAsr)d M E FEE FFHolojol I uwi=
g3 de A7 AR HEAAE g2 gAY A s=E A TR
A 3162320 satxol 29 AL TitEd ¥FH AT FA F3lE o
el ARG Aoldz IRHA £ 5 Y. H29 dFRI 93
d ARAgo] ¥e AUt AR A FALE EEF S TES F

A AGLEE 22 ¢ A+ Hastn g B A7
Xeno wol & T M3 2 vAIF AEAEE YEH o]fE Xeno
I (pH 1.0)7} Adper Prompt L-Pop (pH 1.3)® AQ Bond (pH 2.5)
of ¥lg} 7bF ¥ pHE 74 =83 S AFFHLZ AAS L, 44 g4
49 HEMASH & HZAo] A &2 g2 A3 (Table 1) &
oldZ HAAMN & AFHAI] WELE YA, £ AdFNA Xeno &2
Prompt T3 AQ TEW FTAITHLE & uAdR AF4EE Ul
H (p < 0.05), ol& Aotdd g nAdF ZFAEAA Xeno M=
48.8+9.0 MPa, AQ Bondt 41.6+4.0 MPa& Yelfo] EAEH &
97 bz Rnd Cheong 5%9 A7 Azet g signt.

Adper Prompt L-Pop2 & 712 A&FA2A4% 7129 Prompt L-Pop
d& HEMAS Bis-GMAE 37Iste] (Table 1) HAd3} HAH & F&A
Ao, & dFNA Prompt 9 FH# vAAF AFAEE 30.22 £ 4.52
MPa2A AQ o9 B# AFAE B} tid A dehsod S48 A
ol UetlAl &gttt (p > 0.05). °l2gg AF}e X9 Aopdd g
Prompt L-Pop® AQ Bond®] H# Z¥ZA=7F BATHSZ Aol7t gick
I 2313 Miyazaki 599 a7 Zze =y

o5 gk HE3F (ahesive layer) & FAste ©d @A F&A = AulF
ol #AFeA A FHo] & 4 AUrt. 28V Frankenberger S22 o] 93}
W Prompt L-pop2 &"l& Al&dte £& AERAIIe HAHA Zopde

n
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dry spots7} @A Eo] 2 APAEE Ued F JoB= o7 W FL3)
A d81E TFAAES W FEAAY AFA =t FREva AT £ A7
A Adper Prompt L-Pop9] wAF AdATE AZRA] AYAd o
To=e dEHE 718l 1623 EA20A ot 3Rl AEdte 4 Aoz,
of of2] ¥ WkESle H&avhd 2T FHEHAE ez A4dn
AQ Bonde 4-META 712 @< @A HAAZA, o AAAE 345
E3e Ao i3t A4 (compatibility) S 347171 918t = 224
(bonding promotor)$¢l p-toluene A3A4te] YEF & T/ 5 ~
EANZ A3 B A7 AQ ¥ HT vAYF AFAEE 26.31 +
7.07 MPag Yello] De Munk 579 23.0 £ 7.4 Mpast Inoue 5
9 21.4 £ 10.6 MPa &7 A#s} FAHA Yelit. Tay §29 $7AL
e AotddA Amrt ¥ (pH-2.0 ©14) A7) bR H A
1A% 292 EE $5H22 243 BrEg d%3o=2
T AY 271% = T/ tha BRastdch, o83t dF
2 47 AH&¥ AQ Bonde thE FEAAED %L pH
E AzAbe] Ao we HAAE FEHLRE H&Ie
Hog HEdte o] AFA =Y F2d AAE g
o2 yZEn
Aol AHEE Xeno M ©HE F HAZA ) vl8) & ZFA=E Y
o2& AIe Ed] Xeno I FEAA S @2 pHe HAA x4
el 3 AAA Fgs] & 4 AAen olgjFd 8iEo| Folde AFH

=o 444 9FE BlAE S Gk A% 35 o we A7 B

f
=)
ol)ll
o
)l\l

Er—lﬁ i
o)
N —_ >~
- ge ju
RUBY) opp
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V.2 &

T

i

2 dFs Aotdd Uit 3F 9 dA JFAY mAQY AR =
F35 BlastRtr. 15709 A" A - skt d3xe aPdFd e &
ot g wE3A F, AM2dE HEFA3A O wel 3709 ¢ (Xeno w-Xeno III,
Prompt w-Adper Prompt L-Pop, AQ ¥-AQ Bond)22 ¥HF3lo B3
HAE F23At. &4 AIHE Isomet Low Speed Saws ©] &3t ot
o 23R AwHe @Ezoe] 1.0 mmPel HES Agsted wirgoer 7
Zatdon, zt & & 20719 AlEE AFEE )

A1 AFPAES] AL universal testing machine®] X A|H
o] ¥% €< ZapitZ FAF F, ol EFH R HAAW #HF
W7EAl £ 1.0 mm®] crosshead speed® UAF33F S 7Fete] AT,
7t o) mAJlE AFF=C did fo)d HFL one-way ANOVAS
Tukey AAE ©183td p=0.05 FoFEolA X3 tds53 2L 2T E
AUt

ofj

1. 7ot Wt Z o ARG Z¥A == Xeno TllA 48.78 + 9.83
MPa, Prompt #9lA 30.22 + 4.52 MPa, AQ oA 26.31 =
7.07 MPaZ Jebyth,

2. Xeno <2 Prompt &3 AQ THET} EAgHoz & nAAR A%
FEE YES (p  0.05).

3. Prompt T3 AQ T vAUY AFZ= delle FAFH2E Fox
7 = (p > 0.05).
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