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ABSTRACT

ENAMEL ADHESION OF LIGHT- AND CHEMICAL-CURED COMPOSITES
COUPLED BY TWO STEP SELF-ETCH ADHESIVES

Sae-Hee Han’, Eun-Soung Kim?, Young-Gon Cho**
'Dental Center, Chung Ang University Hospital,
“Department of Conservative Dentistry, College of Dentistry, Chosun University

This study was to compare the microshear bond strength (4SBS) of light- and chemically cured
composites to enamel coupled with four 2-step self-etch adhesives and also to evaluate the incom-
patibility between 2-step self-etch adhesives and chemically cured composite resin.

Crown segments of extracted human molars were cut mesiodistally, and a 1 mm thickness of speci-
men was made. They were assigned to four groups by adhesives used: SE group (Clearfil SE Bond),
AdheSE group (AdheSE), Tyrian group (Tyrian SPE/One-Step Plus), and Contax group (Contax).
Each adhesive was applied to a cut enamel surface as per the manufacturer s instruction. Light-
cured (Filtek Z250) or chemically cured composite (Luxacore Smartmix Dual) was bonded to the
enamel of each specimen using a Tygon tube. After storage in distilled water for 24 hours, the bond-
ed specimens were subjected to #SBS testing with a crosshead speed of 1 mm/minute. The mean #SBS
(n=20 for each group) was statistically compared using two-way ANOVA, Tukey HSD, and t test at
95% level. Also the interface of enamel and composite was evaluated under FE-SEM.

The results of this study were as follows:

1. The #SBS of the SE Bond group to the enamel was significantly higher than that of the AdheSE
group, the Tyrian group, and the Contax group in both the light-cured and the chemically cured
composite resin (p € 0.05).

2. There was not a significant difference among the AdheSE group, the Tyrian group. and the
Contax group in both the light-cured and the chemically cured composite resin.

3. The #SBS of the light-cured composite resin was significantly higher than that of the chemically
cured composite resin when same adhesive was applied to the enamel (p { 0.05).

4. The interface of enamel and all 2-step self-etch adhesives showed close adaptation, and so the
incompatibility of the chemically cured composite resin did not show. (J Kor Acad Cons Dent
32(3):169-179, 2007)
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1. ARz

A FEe| $-2Folt FEE 9 uAF Fo| gle 2
A A - stet Ul 30708 AE Aot AHESISIT

HaA e 2 DA A} AR Zebolw 2 Clearfil
SE Bond, AdheSE, Tyrian SPE/One-Step Plus}
Contax® AHE8IIT} (Table 1). B3 353 53
#7el Filtek Z250 (3M ESPE Dental Products, St.
Paul, MN, U.S.A)% o953 E&a%< Luxacore
Smartmix Dual (DMG GmbH, Eldgaustrafe,
Hamburg, Germany)< AH&-atich HzAlet Ega%
9 235 A4 B2A]E Spectrum 800 (Dentsply
Caulk, Milford, DE, U.S.A.)& AH&3t% 32 500
mW/cm®®] 3 ZE & o] &3t

Hiq

2. ALY

ogr

D AEAZT 2 £/

BA 7R AZE A% tololE= d (Komet,
Germany)& a3 § 7 ¢ Fdolv AHS
cyanoacrylate d &4 (ALTECO Korea Inc.,
Pyungtaek, Korea) 2 #7820 Ha3tgt}. 2z 2|o}r}
1 me Aoz AUE L2 digital caliper (Mitutoyo

2EIA| A7t LHRAL METS HEtE ZFEE HREE SEHe e FH

Corp, Japan)& 33 &, T4 3olA Isomet Low
Speed Saw (Buehler Ltd., Lake Bluff, IL, US.A)E
o] g3l Xots Z-UA WFo R Adaigict

ool AREL 4709 T2 E7/3td 1719 2 20
el AHE vt AFARE HA] A, WPE
FEAL air-water AlIRZ AFo] AF, Axsd. Z
AS e Az ABAo we ofgf el 2ol Abdalgion,
7h oA B e #3E BFuUR (Filtek Z250)3%
o| 953 &7 (Luxacore Smartmix Dual) & AHE-3}
of 93 T FastAct.

(1) SE Bond ¥

Clearfil SE Primerg& 258 & A4 Hzd HH
A4ata, 2027 WA vy 371 AR 2 23l
1 ¥ Clearfil SE Bond& F5E & AM ¥3d2 39
of A&stn 37| ADAZ 7PEA Bol HPFE W F
B3] HAEE g o2, Spectrum 80022 1023 F=A}
Fat. 4 29 5 HWEAY AL S FAL 2 B E
Adstel WA 0.7 mm, Eo] 1 m¢l Tygon tube (Saint-
Cobain Performance Plastic Co., U.S.A)E SAAIZ
ohS, Filtek Z250 (A3 4%)& 483 Spectrum 800
o2 20%3 F2AIY Y. £3 Luxacore Smartmix
Dual (A3 B2)& AHE-8 4% Clearfil SE BondE 3%
2 ¥l A28l Spectrum 800°.F 1027t F2AMGH
% Tygon tubeE $X|Al7]2 Luxacore Smartmix Dual

Table 1. The components of two-step self-etching primer adhesives and pH of primers

Adhesives Components pH Manufacturers
Primer Bonding agent

Clearfil MDP, HEMA, water, MDP, HEMA, DMA, 19 Kuraray Medical

SE Bond DMA, initiatator microfiller, initiator Inc., Okayama, Japan
DMA, phosphonic HEMA, DMA, silicone 15 Ivoclar Vivadent AG,

AdheSE acid acrylate, initiator dioxide, initiator ’ Schann, Liechtenstein
2-acrylamido-2-methyl

Tyrian SPE/ propanesulfonic BPDM, HEMA, Bisco, Inc.,

One-Step Plus acid, Bis (2 methacry aceton, glass frit, 1.0 Schumburg, IL, U.S.A.
loyloxy ethyl) phos initiator
—-phate, ethanol

L hydrophilic and acidic
Contax water, malels acd Bis-GMA-based resin 1.3 DMG. Elbgaustrafe,

sodium fluoride

matrix, catalyst

Hamburg, Germany

MDP = 10-methacryloyloxydecyl dihydrogen phosphate, HEMA = 2 hydroxyethyl methacrylate,
DMA = dimethacrylate, BPDM = biphenyl dimethacrylate, Bis-=GMA = Bisphenol glycidyl methacrylate
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ZAsA g5 He s s} oA sl W3R
o 2tz 20708 9 Filtek Z250% Luxacore
Smartmix DualS H&slc} (Table 1),

B o

(2) AdheSE &

AdheSE Primerg 359 £ 4 H3d ¥
Z T A8 o, 371 A A AzslAct

% AdheSE BondE #8383

AEZ g k2, Spectrum 80022 1027+ Z2AMeII )
AAA 2 A4 WF2 EH) Filtek 72507 Luxacore
Smartmix Dual®] 3 &-& SE Bond o3 22 ¥hjog

A=

(3) Tyrian T
Tyrian SPEE A ZAL] iAol me} £33t & 3
H 2ZA 9| Tyrian SPEE A th3 W32 FH| 1 -
3] 43tz 1027 E2RTE One-Step Plus ¥ 3 -
27t £59| F5H &7 £9L g &, Tyrian SPE
7} 249 A4 FH) One-Step PlusE 23] 2 &38ln
H23 1022 7] AlHAE Az, R Feho]
3 2%t Spectrum 80022 FZA}s}

T 3
s
o

P

HAANE A4 w3d FHo I Filtek 722508
Luxacore Smartmix Dual®] H&2 SE Bond &34 #&

oz At

(4) Contax ¢

Contax ToAAE HHA FWd Filtek 22503
Luxacore Smartmix Duals 43 of <zt o2 A &3}
AL Agsldet. wA Filtek 72250% 4% 4%,
Contax-Primer& 13]% brushol] &3 HZ2 fH] &
£33 2027 A8t Contax-BondZ 134 brush
o 9 WEd Ao A &3t 2027 RS o, 37
ANAAZ =g AAAS 9 B2 Spectrum 8002
2 2027t #3248 Y. Luxacore Smartmix Duals
A Afole Y34 EW] Contax-Primergs 13§
brushell 28 H#4 FH| A &3] 2027 HA3IAT
Contax-Bond%} Contax-Activator® E¢-&7]d 11
A Bulgt ¥ 537 Edtele] EFAZ 134 brushel &
& Wakd o) Agstm 2023 T T 3] AlEA
2 A4nd HJAAE oA 24 F 2027t Spectrum 8002
2 FzAEY. 2% AE3AE A48 Hed B o
g Filtek Z250% Luxacore Smartmix Dual®] 22
SE Bond ¥ & WHo 2 AT
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A& A4 no. 15 blade (Paragon, Sheffield, England)
£ o] &3} Filtek 22503} Luxacore Smartmix Duals
M 9JE Tygon tubeE A AN 2 AR S Axs}
of cyanoacrylate A Z A2t AR o] A 3
universal testing machine (EZ test, Shimadzu Co.,
Kyoto, Japan)®] zigell 33 stict, 35 135919} 3}
2o B3zl 0.3 m FAS w34 HA (Tomy
International Inc., Tokyo, Japan)E B 3sHA 21, &
g o] Hgd HWA BdE d7ix] £ 1.0 m
crosshead speed2 AEsES 718t9c 249 72+ A9
o nAAG A} eE wmiE ST

N

3) FARHAL A #E

FARRA Aol #ES st 879 WA - skt
A E AHESI T tl 9] A 2E A4 fololEs
22 Addst & 7 A gHolu AU cyanoacrylate
AAAE A8l ARES] HAsig ol AW
o WHebdel URZ [somet Low Speed SawZ ©]-&-3l]
Adalgit}. Digital caliperg o]&3td X|o}7} 3 mm F7)
E AYHES 23§ F5 dlollA] Isomet Low Speed
Sawg ©]&3te Aot Z-94 Woz Adhsiqich

dehg g7le] AlE AR S Alalstr] Aol Hgd
EHE air-water A|FURZ ARe] AlH, Az} &
Hed FHol Z47te] A7) 4R Zitolu] HAA & 37
gk Wi o wet A &g &, 239 BIHAE 3 m FAR
7tz 23131 Filtek Z250-2 Spectrum 80022 4023F
Bz e 2™ Luxacore Smartmix Duale 3erEdlo]
HEE et 2 F A EE A9 FFHA 2443 B
Qb BASIAT A4 thojol2E #& o] &3l 2 A|H
o AW 4] Y 9 BdRle] 39S HHst
A BHEA. 9= st A Isomet Low Speed SawE ©] &
3t 7} Al T4 A BEeE ddsle 1719 2
2709 Al EE A%l A A HEEH B
ol e AHE AAN| et 233AH7] (JAC-
Ultrasonic 1505, Kodo Technical Research Co., LTD,
Whasung, Korea)olM A& 523t Al s9it}.

FAPAR @A) #FE A3 4 AHE stubel] 2
st 12 KV A shellA 187700 A9) AR fgog
=239, FE-SEM (S-4700: Hitachi High
Technologies Co., Tokyo, Japan)< AM&at] z+ 2] ¥
FA BRI AHE nul &2 FHEI



4) BAEA

A7E 2] Zetolu] HAA 9} Filtek 7250 22)3L
Luxacore Smartmix Dual& Z}7 W3- H&A7 z
o B ARG AFA=A o) g FoAd A5 54
BA zz 39l SPSS (ver. 10.1)9lA two-way ANO-
VAE o] &3t vlu #A3gen AFAY L Tukey
HSD #3& olgsla] 48 YT HIAE AHS-
g A% WP dE Filtek Z250% Luxacore
Smartmix Dual®] B# VAT 23259 Hlae =
PHEE t A& o] 839 p = 0.05 FAFTAA EA3}

sk
. Aazn

4%9] A7} A Zaeln] FaA 9 23] EER
(Filtek 72503} Luxacore Smartmix Dual) < ZHzte] ¥
FAo| AFAAZ 7 7 VARG 2R RS FEA Y &
ZH 2= Table 29} Figure 19] YeRARITEH

Aol Filtek 22502 3R 2t 29 nAdE 2
7=+ SE Bond ¥4 10.81 + 2.46 wa, AdheSE &
oA 8.01 £ 2.92 wn, Tyrian 7oA 8.53 = 1.31 wn,
Contax 74 8.90 + 2.72 wn Z Yehlo} SE Bond ¥
ol 7} %A uebgt} (Table 2, Figure 1). B33

2EDH AP b R A S ZEtE

(i3]

IZ 5 B5tEE SN HYE B

Luxacore Smartmix Dual& F&A|Z 2z 7¢f plAlAG
A== SE Bond wolA 7.13 £ 1.63 wn, AdheSE
oA 4.97 + 1.22 wh, Tyrian 7oA 4.38 + 1.14 wn,
Contax T4 5.33 £ 1.65 wn & Yehlo] SE Bond &
o] 7} A Yelyth (Table 2, Figure 1). §&dd)] #
7} ki) selolw] HAA 9 Filtek 7250 ¥ Luxacore
Smartmix Duals A&7 7 79 WAAD 2YEEE

[MICROSHEAR BOND STRENGTH|

87z 250
B Luxacore

SE  AdheSE Tyrian ‘Contax  Group

Bond

Figure 1. Histogram showing microshear bond
strengths of Filtek Z250 and Luxacore Smartmix
Dual adhered to enamel by self-etching primer
adhesives.

Table 2. Mean microshear bond strength (ups) of Filtek Z250 and Luxacore SmartMix Dual to enamel in each group

and statistical analysis

Group #SBS (mean = 3.D.) No. of
Filtek Z250 Luxacore Specimens
SE Bond 10.81 = 2.46° 7.13 £ 1.6% 20
AdheSE 8.01 + 2.92° 497 + 1.22° 20
Tyrian 8.53 + 1.31° 4.38 + 1.14° 20
Contax 8.90 + 2,72 533 + 1.65° 20

Superscripts of the other letter indicate values of statistically significant difference by Tukey HSD (p { 0.01).

Table 3. Statistical comparison between uUSBS of Filtek Z250 and Luxacore SmartMix Dual within the same adhe-

sives by t-test

Adhesive #SBS (mean = S3.D.) t p
Filtek Z250 Luxacore

SE Bond 10.81 + 2.46 7.13 +1.63 5.59 0.00

AdheSE 8.01 +£292 497 + 122 429 0.00

Tyrian 853 +£1.31 438 +1.14 11.11 0.00

Contax 890 = 2.72 5.33 = 1.65 4.709 0.00
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x12 15.0kV 12.9mm x1.00k 8/1/2005
Figure 2. Clearfil SE Bond and Filtek Z250
adhered to enamel.

x12 15.0kV 12.1mm )(.T.UOk 8/1/2005
Figure 4. Tyrian SPE/One-Step Plus and Filtek
7250 adhered to enamel.

Flgure 6. Clearfll SE Bond and Luxacore
Smartmix Dual adhered to enamel.

Tukey HSD #%3 & o| &3l £43 A3} SE Bond 79
oA Ae A8 E = Filtek 72503 Luxacore Smartmix
Dual B25dA V=] 3719 & Htl EAgRoZ &4
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><12.15.0kV 1;.7mm x1.00k 8[1[é005 |
Figure 3. AdheSE and Filtek Z250 adhered to
enamel.

Figure 5. Contax and Filtek Z250 adhered to
enamel.

[ T B T I D I I
um

Flgure 7. AdheSE and Luxacore Smartmlx Dual
adhered to enamel.

velgon (p ( 0.05), AdheSE &, Tyrian , Contax
9 tAAY AFRAE Tl =7 E—Vigi -rr-b& z}o]
£ YelA] &9ttt (Table 2).



2EH AP AEA BAN Y ZEE ZSE S8EE REYAY HHE HAY

x12 15.0kV 11.8mm x1.00k §/1/2005 t l 50‘.0u‘m b
Figure 8. Tyrian SPE/One-Step Plus and
Luxacore Smartmix Dual adhered to enamel.

FU HAA S A} A wgdd dE Filtek
72503 Luxacore Smartmix Dual®] H njAdAd 2%
BEAE t AL ol &3l vad Ay, BE FA
Filtek Z250°] Luxacore Smartmix Dual®t} 5484
o7 H& A" 2R =E YeRAT (p € 0.05)
(Table 3).

FAAAL Anl7 2794 SE Bond &3 AdheSE T2
2% Ha4 7 Filtek 7250 2 Luxacore Smartmix Dual
Aol AL 2% (Adhesive layer)d 84 7143 A
gto] #A&AET} (Figure 2, 3, 6, 7). Tyrian T2 SE
Bond #3 AdheSE 2l Bl3) Filtek 72503 Hakd Al
oo g¥e HZFo]l #AHUL, Luxacore Smartmix
Dual®t Hgd Atolof F&ZFo] H2AHA kot HEE
I B3R Ao 718 o] AR (Figure
4, 8). Contax T2 ¥W#d37 Filtek Z250 ¥ Luxacore
Smartmix Dual Alo]o] H2FZo] HAT ] gkstovt W
Az B AR 228 F3o] FFHA
(Figure 5, 9).

A

V. &2 3% &

A E Algo] Helstn Hgdn Jold BN 2
A olo} gt} 28 A7 ARA A A e A7) AR
Zejo|m o] AEo] TaE AR HFd FH S &)
o g YA nAE 7AH FAIRHES ATt
8), BAle dEFA 9 ARE SRV wEdo| L4
ZalolrlE A H & 814 B3 9x] 7T Az o
o WeFA S o]23 Qe FAECIRA ez Y 439
Zgy f o]o] Zaolw Lo wglA Hrp. o3t
2 55 2T Qe o] 2FgHE At g1 H S
o o] % 83A171A] Fol WA B39 ZHo|E A Fe”.

PN
T
€

- 3 . P
' [ S R
%12 15.0kV 11.7mm x1.00k 8/1/2005 50.0um

Figure 9. Contax and Luxacore Smartmix Dual
adhered to enamel.

webA Zelolrof o)& WA &3] FAAY AFE
U3 Ho|E o)A Hx°, AHFHoz FFHPH A A
A o} By Ae FEEe e WP U =5
7 ol AEH AFES o] FA B,

Sano $%¢ 28} nHAEATE AAH: Wiol N
9 o, MAZTAE HALE UF-E IREAREES 5%
& el ARFEIRTE?, 2y nlAQY AR E AAE
A8 AdE e AlEe EgY o] Besgn, 53 Y
A A HE Azehe B HEEL FHotste 7|A)7]
43 T3 vAg Age] A2 sFgAe] Y. weEtA Y
FAste] AR EE AT S ATEATEE HAL
£ AlgAFo] Solgtn Ty AHS 4A AR F A
' Aol . webA o] dtdMe WA HEA
9 EdgAge] ARAEE S| Y3 wAADG 2%
A= AARE & o] 8315

o] dAoA Wl Filtek 22502 &7 2 79
A AS 234 EE SE Bond oA 10.81 £+ 2.46 uh
2 Jehlo] YA 3749 FRo EAgHCRE w4 YE
Wt (p € 0.05) (Table 2, Figure 1). 3 H&do|
Luxacore Smartmix Dual& H&AZ] Z 79| vlAdd
A} =M E SE Bond o] 7.13 £ 1.63 g WA
IHe) TET EAA o 2 vAdY AEAEE Y
ERigit} (p € 0.05) (Table 2, Figure 1).

3 o] AFtolA Aol gt AdheSE &, Tyrian &,
Contax w9 vAAY A== Z 2508 Luxacore
Smartmix Dual ZFIA 2z 27+ BAAL #] Aol
£ e @3k} (Table 2, Figure 1).

ol#1g A= $-Xo] YWHANA Clearfil SE Bond9
ARALI Tt AdheSESH Tyrian SPES) AR AFAE
2o} EAgA R Erhn B1d Lopes 599 ATE%
&} FA8IE T Yamada$t Sugizaki®’€ Clearfil SE
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Bond7} T+ 297 A7 A5 J&AA ) vef g2 2%
ZEE YER ool tisl Clearfil SE Bondell Z3e
MDP (10-methacryloyloxydecyl dihydrogen phos-
phate)7} W#de] Zdgole Agshs 209 FAVE
Zt3 Q17) wfoleka &t

W 2 423 nAZ|AARY fAle F4 Agd
FAU) gxlo] AFFozH dojuA dr}. A7f AR
Zelolrjo]] XA HAA A G AHS A
8 97) el WS 93latHA] BAld HEEd 3
Ao HFgA o] g3 A T/ R, F4AT, a8
e XY A JE e dEA Jed &
=2
Perdigao 572 A7} AHg-4] Zelo|ojo} o FRe| At
ol &3] WA S 4 X & HPAd Wi Had
A5 18.1 - 25.9 wmB Ul 27} A Lo

S AHEBI & &3 YU AFAEE B 4] 93 A
e o] A adte Ylte Bustch £ Reifeis 5%
A4t 4% AF (B4t At 744, S e
23t WP digt ARA=E viwd A3 o nE
FAEe Aol7t gl Bastgit.

o] oA AHEE 2WA A} A2 Zeto|mjo] pHE
Clearfil SE Bond”} 1.9, AdheSE”} 1.7, Tyrian SPE7}
1.0, Contax7} 1.3 (Table 1)©.& Clearfil SE Bond®]
Zaloln|7} & 79 Zelolnjdf Hlg] & pHE 21 §l
Soll= B3eta 71 & AFATE ekl A& 1gjE
o Z}p7} AHR2] Eejolw o] pHel o3 R4 EHE AR
o} 3A #EER e Ao g AAEIh A o] !
FA HARG AR} A= a2 veld o) fE A
7} AbRAl Zlolnjel EEHE A E-9] Alo] wjFo N AY
xagi= ¥

Swift 5°9 HFA F&A One-Step Pluse
Clearfil SE BondBt} ¥ AP =S Bgow o]zl
A3 One-Step Plusel 22|19 g&ko] Ho} (8.56%) 1
Hzol7] mgoletn &g}, o] ATl A Tyrian o] SE
Bond 72T 2 Z2FAEE Vel o]fE One-Step
Plusell £ B (glass frit)e] gz #Fdo| &
dom g Hatde] gt Tyrian SPES H-EA1ZF (10
Z)°] Clearfil SE Zajo|nje] A LA (20%)E T} &
A& 3hte] gQlo] & 4 1S Ao A=A

o] AFA et B3 (Luxacore Smartmix
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