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Table 1 The batch numbers, compositions, and procedures of materials used in the study

Material Batch number

Compositions

Procedures

Clearfil Tri-S Bond
(Kuraray Medical,

00044B

Okayama, Japan)
accelerators, filler

Clearfil SE Bond

(Kuraray Medical)

Primer : 00598B

water
Bond liquid : 00855A

MDP, HEMA, Bis-GMA,
hydrophobic dimethacrylate, ethyl

MDP, HEMA, hydrophilic

dimethacrylate, photoinitiators,

MDP, HEMA, Bis-GMA,

Apply 20 sec; dry with high-pressure air stream 5 sec;
light-cure 10 sec

alcohol, water, photoinitiators,

Apply 20 sec; dry with gentle air stream 5 sec

Apply and gently air thin; light-cure 10 sec

hydrophobic dimethacrylate,

photoiniators, filler
Estelite Sigma E629
(Tokuyama Dental, fillers

Ibaraki, Japan)

Bis-GMA, TEGDMA, photoinitiators,

Apply and light-cure 30 sec to a conventional quartz-
tungsten-halogen light

MDP = 10-Methacryloyloxydecy!l dihydrogen phosphate; HEMA = 2-Hydroxyethyl methacrylate; Bis-GMA = Bisphenol A glycidyl methacrylate;

TEGDMA = Triethyleneglycol dimethacrylate
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Fig. 1 Schematic illustration of specimen preparation
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Table 2 Mean microshear bond strengths and standard deviations of adhesives to enamel (Megapascal)

Adhesive Time Meanzs.d. (Number of specimens tested)
Clearfil Tri-S Bond Immediate 18.28+2.54 (12)
24 hours 21.68+4.05 (12)
Clearfil SE Bond Immediate 18.45+3.81 (12)
24 hours 24.29+4.70 (12)
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Table 3 Number of specimens classified by type of failure (pieces)
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Adhesive Time Adhesive failure Mixed failure
Clearfil Tri-S Bond Immediate 1 1
24 hours 2 10
Clearfil SE Bond Immediate 9 3
24 hours 4 8
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Fig. 2 SEM images of enamel surface after treatment with Clearfil Fig. 3 SEM images of enamel surface after treatment with acidic
Tri-S Bond. primer of Clearfil SE Bond.

gUA 2.1 2 mmMasene 2,000 1 W s wiedn s resuie  gUN 3.1 AmAAsIEIg 2,000 1 U AANBISTII9TTaNAARR LY

wdauil (gnAsTiv) uazsegaInmIamTENAARe LA uasn e reuaAdaLulngialy
nIcAIENgIE (@nﬂifﬂi’q) Fig. 3.1  Original magnification 2,000x. Rough enamel surface and
Fig. 2.1  Original magnification 2,000x. The exposure of enamel rods exposure of enamel rods are clearly seen.

(arrows) and scratch lines after grinding the enamel surface

with silicon carbide abrasive paper (open arrows) are
observed.
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1 & d’ = = 1 aa & d’
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g 2.2 nmasEe 5,000 Wi i aerFonddn e esuamaeLiy  Fig. 3.2 Original magnification 5,000x. Depth of the area with enamel
Fig. 2.2 Original magnification 5,000x. The area with enamel rod exposure is rod exposure is shown to be more pronounced than the group
shown. treated with Clearfil Tri-S Bond.




252 J Dent Assoc Thai Vol. 59 No. 4 October-December 2009

faRn sonDeANLdauTeTUsTee 138 ARARERIARE LY
gl nananneainisdnein asliiiiudn faaaznng
Wanuulasreseuawesiilunedme et unauin"m
AinTumuszaznan MR eLi AnLgNFENeE-
wolsFuuAani e 1 aualiisduneuinailaany
SRR (Surface hardness) WATAMNWINUINAALING (Flexural

341015 Y = a a Ao =< a
FuTaNL gy WﬁﬂqWWﬂﬁluﬂLuﬂq?ﬂﬁﬂﬂﬂ@

strength)
JGEN mwmﬁu °
erfﬁnﬂixmwﬁqﬁm@ RS LRI A TERN
909 19BRRAIRLTY AannTlna (flow) T09isTuneNTN R lu
mmimziwmﬁu‘lﬁmﬂﬁqiﬂ sTunes i pazBaRafLAL foors)
LAz (walls) 1atnsaii FevinliRaANAUAINNIYA
Finaaey mfmmimmﬂgmmwammﬂamu (Polymerization
contraction stress) JuURLTIAINATR" N7 laTeasTumnes-
T Al Boms pliinstinfaiulase Fwaesiiuay 09D
ARAYNLAL (stress relaxation) ANNN1IUARRL09T AATLH"
Fmn "MuaasiuRTisTuResn alinsinRafulAs $1eteq
14 (bonded surface area) uasATIITLARNIN AlaiTinsEin
Ratulase Fremasilu (free surface area) sidefifaniuluie
“Gunnipas” (Cavity configuration factor; C-factor) L‘ﬂuﬁﬁ‘ﬁl
seufenny 1unsnlunisluaressiunenin™ nieas
AYNNLAUAINNITUAAIYRT '° 3R A2 LS
ALLE U UsEIe 13ERRARKAE lunnsAnmaE nng
gimzLi%uﬂ@qu“mm:ﬁmuﬁuafmxum Fafuiilunns
faRATURaARe UL TZNL 0.44 ANT9RARNAT LATH
NpTlsTinnseRnfuReReUThlsannl 28 maeliadims
TnaflAdunnmesUszann 0.16 M lKstunenin™n 1unem
AnnslvaluBndilafinstiafatuiondeuildec i
cv’w"mmmﬁmmLﬁumnmimmﬁw@ﬁ padlil wansznusie
AUz a0 NsEARAEYNNNImMA auANEvAINg
yrouzidhunan 24 dalia
agnalsfimn lun1eadiin nnsvesirestuaeNin ™A
Wuiloyun °wﬁm;17'iv?ﬂﬁﬁmmmﬁuu?mm AN ] 289
Tngadlu wavera wualiinannanwadlun1sdnfiala"
Ny sz Tnaaiusiaeas] \sFupenln midudu (incrementa
technique) wNTRARANTUNNRES Y linansTvaseasdu-
aautn " AlutFnaiilafnisiafafuinseiu Fsazdoaan
pNAUAINIIRFTeed AAYlA? neysusnssilusiond g
rusiintend 189 AERvE (Modulus of elasticity) sn” i3

) A o . L oaa a s
Mgld 1919FUAUNATN (Intermediate resin) N NINEIAVEIUN
wine Winadnldsendng siinfaiustuneninTa®
BANIENINTN NIDAAANNIAUAINNNIUAFITRNT AANNNT
Andisamedweflsaduy wanainil nisldu ndaN
dinu s lunisdusiunenin™aliiniadfAsenedwmesls-
i luszezusn Ausansldl snadug 9 slunsts
winpanin " nliAnU e nedweslaaduetng nysal
i WwnsnanAMIFuaINNIIAfaeed AaelFiguiu?

N9ERRRATTULLEANIONTN 2 WS g lunng
= X~ < o =2 a o a = A
Anenil Haanuudausesiuselunistinfaiudonasuiui
Indipesriunistinaes 1staRnscuLaiendiuRaAAaLIY
lunnstiamnanasziuqaniaannislduename Maaanudy
nsatldu anRaeReauiy TeaziianisazantesAilsynad
atuvisdeante au wasyn IiuialAnuzagase W 19
tasnunsnanaslllusesngaszienaitazifnduuriasgu
(Resin tag) lun1sEiadufam@asuin’ AnatgaInnans
qanssAdalanasaudln ‘aensan aliugn 198nkn
V9 2 waRd W9ndiu nanioeae U IR AN
2929216 Tnsnauamasniaanuiunsnaeanani el

a a a e © va A a o
waniiae aueusd M lidaedeuulAnsIzagEITIN
! ¥ =*X a a o I3 = o rd‘

ndnsld sliafanaadugiaduiialase uaud 39
ANBUZAINGN BAAREINUANAMNTUNTA (pH) 289usAz
HARADET 19tiRn InananSueAdE Al auaus HAn
Asilunsalszanns 1.9 luansindndusiinde s lnse -
vaus Aaraaidunsatlszunm 27 dayaanusmgnan
o Y a o g a A a e a a |
ninanAsiindesiae aueus Jdsz ninw enanlu

o a A val o ! <3
nsliu nmiiamdeuiulilansuzagasy adelsfiang
AMLTSLINAUsZaR9 N9tiaRasadaARe U WA Y
“NAUSAUTWALAZATNENITRINYNLETWS usTuegilAY1N

nysnflunisunsndnaes sinmnaslllusesagassuniio
waaUHUNHIuNIsUF A Anwuedasaguszuuie
A dJ = =2 I L% [ % [% 2
wasuuisananlinndnaandinisliu andoy
NsipRmszuLImailandie 2 wandnel ananalinig

=2 = a a d’f 12 1 L ' 4
unsnanaes 1stnfainauliadne uysnl uas ana’le
RPN XUiE P2 I P Yo Y PN L R UTIY La E Np I T K F
el ARy
UANAINNIIEANINATZAUANIALAY Yoshida Uay
wudNeuawmasniaulunInres 1stinRnITLL

ﬁmVZA

- a =2 a o = v
L‘ﬁ@'ﬂl,@‘ﬂ“ﬁ WN’]?OLﬂ@ﬂ’]ﬁ‘ﬂﬁmﬁ‘W]\iLﬂNﬂULLV’]@LﬁEN%ﬂﬁN EMN




a97um. 19 59 atfuf 4 A.A-5.A. 2552 253

9a9iulE enARAT 2 T00 WunsAnENHELAR
(10-Methacryloyloxydecyl dlhydrogen phosphate MDP) 1flu ‘o
UsznavmesmanemesTinauunse TUSUAR 1ansaiia
nstiamaainuweadenlulansandasw e (Hydroxyapatite)
Taatna fasuazdilsz ninw® Asenaiu wunld g
SamnsruLmaiandiia 2 NARANTE TAouudauseiey
Tunst aRnfURAAeLTLT L iuAn s

atnelsfinu ileRarsunlagazidaanudnaany

wialsaiuazeee 9EARANARADIIAALTNAlRTE UL

flANmndn sfaRaRARS AR lale Aueudiantas
udiazliflmnuansinafueeneiiie dounne 8 saarieny
AnsuAnTnANe ity %‘ﬁmﬁmmﬂ@'wmmLﬁﬁmr%vlm-
\a Ufaummnmmmwmmm@mﬂ@l,fa Aueud ile
P399 AUNUENIS TN LA EMAINIWANTN AN AINaND

25,26

‘ﬂ’]’%‘i.i\‘i‘i.l’r]ﬂﬂ\‘iﬂQWNUﬂWéﬂGﬂWﬂIH‘Hu 138mRRA LRS-

Aalnsie vauMuNARA U 138ARATTULLTANLANT

1 dumen Tarndunaun1svinen taun duneunisdiu
ANAIRY (Etching) N3 9L FNN138ARA (Priming) WA
=K a . ¥ Ny y o v = H

A1s8ARA (Bonding) W Asnaiulaeld 1savaneiesduney
a4 a% A o oo = - ' =
Wen'nsiinviTesinazansuduesdAlssneuianle 158a
Anena WAL BEeAd NiTAN9Na” sandetlsrTviEnmnIstin
Anfulase Faesiuls wanainiinneh 1stinfinians wilR
Y o Yy o A = a o N @ A A \

dniuldRiuauay [edsewgisal Hewiuwigedantdiu
(Semi-permeable membrane) NeanlEindwd1ean1H® 1 lH
Antloyuinig anesameaInin (Hydrolysis) waznisL” au
ADANN (Degradation) 284NNIEARALUIZEZENY" WAlTiaan
IA39 Frareaiiunvinnistimsialunnsdneiiduiainaeuiu
e EA o y Al o . )
TINAINTURAN mummﬂmwmw\mumq (High-pressure air
stream) gy 1stinAnneunstniAndisewedmesls-
Sk fé“u@wLﬂumiﬁﬁmﬁﬁLL@Vﬁqﬁﬁ@”@ﬁﬂﬁivmﬁmn
7 g lektlymnsenana awa-
neenLsaA N suszans 1stinAnlinniinEien ey

AN qiﬂﬂﬁlﬁiﬁﬂﬂu"ﬂﬂ\‘i EABRENAN)

= o a o e A ea = R ={ a
WeUALKARAGARL AL aUaus duilu 19EaRATTUL
waliend 2 dumen DensziunnsAnelss nannlusvey
819289 "stimRnsruLaiend 1 duneu selase Freveeiy
= o v = E% v o
FOUDINNTANAAY NINUIARANLRINTANE I INALARNAL
Aazdesdn iy nszuaunnamesiuloAfe (Thermocycling
process) flaulu~9qadu Wie Anmnysy NBAMUAT AN AN
(Durability) lun1s8mfnaee 1s8aRAszULITAN @ NTAD

Tase $19909My 2oufedumeunseIuNIeARTNANgLY
ViunneamaInnysauzTnealu 1w nsliunis uilu (Occlusal
adjustment) N1IALLFNLANZL UATNITAT 7 AIINILYINBENS
suiTnseds wnemwieanufeuilAstuludusausangg s
fenavasnveasiuaenn T ranmaialisaweduwesls-
[ e RS B aRnsT LIS uReL-
TW"m G9a1a SualfiAnaudumailunnsfinres 1sindn
fulase Frevesiuls

un qu

138 ARATTUILEATIANTIG 2 NARS T Nl lunIg

o a A

=2 dﬂld a a KX a 1 ' o
Aneiifidss " nEnnlunnstinfanuRawaeudullunnsieiv

a A

TPANNNLTILI N UTLYRY 138 ARARBR AR LT WL DY

2

NN9INA BUNNENAINITYsuETiun AN ilaninig
VA AUNEUAINITYIOLY 24 Falaa atinediily A7y

VAN 15819BY

1. Van Meerbeek B, Perdigdo J, Gladys S, Lambrechts P,
Vanherle G. Enamel and dentin adhesion. In: Schwartz RS,
Summitt JB, Robbins JW, editors. Fundamentals of operative
dentistry. 1 ed. Chicago: Mosby; 1996. p.141-86.

2. Buonocore MG. A simple method of increasing the adhesion
of acrylic filling materials to enamel surfaces. J Dent Res
1955;34:849-53.

3. Nakabayashi N, Kojima K, Masuhara E. The promotion of
adhesion by the infiltration of monomers into tooth
substrates. J Biomed Mater Res 1982;16:265-73.

4. Van Meerbeek B, Van Landuyt K, De Munck J, Hashimoto
M, Peumans M, Lambrechts P, et al. Technique-sensitivity of
contemporary adhesives. Dent Mater J 2005;24:1-13.

5. Brackett WW, Tay FR, Looney SW, Ito S, Haisch LD, Pashley
DH. Microtensile dentin and enamel bond strengths of
recent self-etching resins. Oper Dent 2008;33:89-95.

6. Perdigao J, Gomes G, Gondo R, Fundingsland JW. In vitro
bonding performance of all-in-one adhesives. Part |--
microtensile bond strengths. J Adhes Dent 2006;8:367-73.

7. Inoue S, Vargas MA, Abe Y, Yoshida Y, Lambrechts P, Vanherle
G, et al. Microtensile bond strength of eleven contemporary
adhesives to enamel. Am J Dent 2003;16:329-34.




254 J Dent Assoc Thai Vol. 59 No. 4 October-December 2009

10.

1.

12.

13.

14.

15.

16.

De Munck J, Van Meerbeek B, Satoshi |, Vargas M, Yoshida Y,
Armstrong S, et al. Microtensile bond strengths of one-and
two-step self-etch adhesives to bur-cut enamel and dentin.
Am J Dent 2003;16:414-20.

Tarumi H, Imazato S, Ehara A, Kato S, Ebi N, Ebisu S.
Post-irradiation polymerization of composites containing
bis-GMA and TEGDMA. Dent Mater 1999;15:238-42.

Leung RL, Adishian SR, Fan PL. Postirradiation compar
-ison of photoactivated composite resins. J Prosthet
Dent 1985;54:645-9.

Davidson CL, de Gee AJ, Feilzer A. The competition
between the composite-dentin bond strength and the
polymerization contraction stress. J Dent Res 1984,63:
1396-9.

Alonso RC, Cunha LG, Correr GM, Cunha Brandt W,
Correr-Sobrinho L, Sinhoreti MA. Relationship between
bond strength and marginal and internal adaptation
of composite restorations photocured by different methods.
Acta Odontol Scand 2006;64:306-13.

Shimada Y, Senawongse P, Harnirattisai C, Burrow MF,
Nakaoki Y, Tagami J. Bond strength of two adhesive systems
to primary and permanent enamel. Oper Dent 2002;27:
403-9.

Oliveira SS, Marshall SJ, Hilton JF, Marshall GW. Etching
kinetics of a self-etching primer. Biomaterials 2002;23:
4105-12.

Irie M, Hatanaka K, Suzuki K, Watts DC. Immediate versus
water-storage performance of Class V flowable composite
restoratives. Dent Mater 2006;22:875-83.

Kanehira M, Finger WJ, Hoffmann M, Endo T, Komatsu
M. Relationship between degree of polymerization and
enamel bonding strength with self-etching adhesives.
J Adhes Dent 2006;8:211-6.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Burrow MF, Tagami J, Negishi T, Nikaido T, Hosoda H. Early
tensile bond strengths of several enamel and dentin
bonding systems. J Dent Res 1994;73:522-8.

Feilzer AJ, De Gee AJ, Davidson CL. Setting stress in
composite resin in relation to configuration of the restoration.
J Dent Res 1987;66:1636-9.

Cabrera E, de la Macorra JC. Polymerization shrinkage
influences microtensile bond strength. J Dent Res 2007;
86:227-31.

Yoshikawa T, Sano H, Burrow MF, Tagami J, Pashley DH.
Effects of dentin depth and cavity configuration on bond
strength. J Dent Res 1999;78:898-905.

Kemp-Scholte CM, Davidson CL. Complete marginal seal of
Class V resin composite restorations effected by increased
flexibility. J Dent Res 1990;69:1240-3.

Yoshikawa T, Burrow MF, Tagami J. A light curing method
for improving marginal sealing and cavity wall adaptation of
resin composite restorations. Dent Mater 2001;17:359-66.
Shinchi MJ, Soma K, Nakabayashi N. The effect of phosphoric
acid concentration on resin tag length and bond strength of
a photo-cured resin to acid-etched enamel. Dent Mater
2000;16:324-9.

Yoshida Y, Nagakane K, Fukuda R, Nakayama Y, Okazaki
M, Shintani H, et al. Comparative study on adhesive
performance of functional monomers. J Dent Res 2004;
83:454-8.

Tay FR. Pashley DH, Suh BI, Carvalho RM, lItthagarun
A. Single-step adhesives are permeable membranes.
J Dent 2002;30:371-82.

lkeda T, De Munck J, Shirai K, Hikita K, Inoue S, Sano
H, et al. Effect of air-drying and solvent evaporation on
the strength of HEMA-rich versus HEMA-free one-step
adhesives. Dent Mater 2008;24:1316-23.




.9fum. 9 59 atfui 4 m.a-5.A. 2552 255

Original Article

Bond Strengths of Self-Etch Adhesives to Enamel

Vanthana Sattabanasuk
Lecturer
Department of Conservative Dentistry
and Prosthodontics
Faculty of Dentistry, Srinakharinwirot
University

Tanit Jirabundansuk
Private dentist

Nath Nuntaratpun
Dentist
Sirindhorn College of Public Health,
Phitsanulok

Correspondence to:

Lecturer Vanthana Sattabanasuk
Department of Conservative Dentistry and
Prosthodontics

Faculty of Dentistry, Srinakharinwirot
University

Sukhumvit 23, Wattana District,

Bangkok 10110

Tel/lFax: 02-6495212

E-mail: vanthana@swu.ac.th

Measured Immediately and 24 Hours
after Placement

Abstract

In clinical situations, the bonded interface between tooth substrate and
resin-based composite is inevitably subjected to stresses immediately after its
placement. The present study aims to evaluate and compare the bond strengths of two
self-etch adhesives to enamel measured immediately and 24 hours after placement. Intact,
non-carious, non-restored human permanent molars were mesio-distally sectioned
into halves. Each half was mounted into stone plaster with middle enamel surface
exposed to the environment. The enamel surfaces were ground flat with abrasive paper
and restored with resin-based composite using either Clearfil Tri-S Bond or Clearfil SE
Bond. Microshear bond strengths were assessed immediately or 24 hours later. Bond
strength data were analyzed with two-way ANOVA. The fractured surfaces were observed
under stereomicroscope and failure mode frequencies were compared using the
Chi-square test. Representative enamel surfaces after each adhesive treatment
were examined under scanning electron microscope (SEM). No statistically significant
difference in shear bond strengths was detected between the two adhesives (p = .224);
however, significantly lower values were revealed at the time immediately after
resin-based composite placement (p < .001) as compared to 24 hours later. Inmediately
after placement, Clearfil Tri-S Bond specimens were more likely to have failure pathway
in adhesive layer than Clearfil SE Bond specimens (p = .001). Under SEM observations,
both adhesives created rough enamel surfaces after treatments with acidic monomers.
From the results of this study, it can be concluded that enamel bonding effectiveness of
both self-etch adhesives was not different; however from each other, shear bond
strengths measured immediately were shown to be lower than those measured 24 hours
afterward.

Key words: enamel; microshear bond strength; self-etch adhesive






