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Table I. Batch numbers and manufacturers of the dentin-enamel adhesives tested

Adhesve Batch No. Manufacturers

Sootchbond Multi-Purpose Primer: 6BE 3M ESPE, &. Paul, MN, USA
Adhesve 6PR
Etchant: 70G

Cleafil SEBond Primer; 00725A Kuraray, Okayama, Jgpan
Bond: 01039A

iBond 10085 Heraeus Kulzer GmbH, Haneu, Germany
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Table II. Adhesive application procedure and composition

Adhesve: Code Application procedure Composition
Scotchbond 1. Etching: Apply the etchant. Etchant: 35% phosphoric acid
Multi-Purpose Wiait 15seconds. Rinsefor 15seconds. Primer: HEMA, water,

'S Dry for 5seconds. copolymer of acrylicand
2. Priming: Apply the primer. itaconic acids
Dry gently for 5seconds. Adhesve HEMA, BisGMA
3. Adhesive gpplication.
4. Light curing for 10seconds.
Cleafil SEBond 1. Apply primer for 20seconds,
:CNE then gently air-dry.
2. Apply bonding agent. Primer: 10-MDP, HEMA,
3. Air flow gently. hydrophilic DMA, photo-initiator,
4. Light-curefor 10ssconds. aomdictertiary amine, water
Prior acid etching 1. Apply Sootchbond Etchant Bond: 10-MDP, BisGMA,
+ Cleafil SEBond (35% phosphoaric adid). HEMA, hydrophobic DMA,
:CE Wiait 15seconds. photo-initiator, aromatic tertiary amine,
Rinsefor 15ss00nds. slanated colloidd sllica
Dry for 5seconds.
2.C-NE1+4.
iBond 1 Apply 3layersof adhesve. UDMA, 4-MET, glutaradehyde,
:iB Wiait for 30ssconds, acetone, water, photo-initiator,
whiledightly agitating. stebilizer

2. Gentleair-drying for afew seconds.

3. Glossy surface(if nat, gpply
additiond coatsof iBond).

4. Light-cure for 20ssconds.

HEMA, 2-hydoxyethyl methacrylate; BisGMA, hisphenal A diglycidylmethecrylate; 10-MDP, 10-methacryloyloxydecyl dihydrogen phosphate; DMA,
dimethacrylate; UDMA, urethane dimethecrylate; 4-MET, 4-methacryloyloxyethyl trimdllitic acid.
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Cleafil SE Bond

(Kuraray, Okayama, Jepan) 3t AF-8-g1 ] 2H-2] 7 (Clearil
SE Bond non-etch) 2} 35% <14} (Scotchbond Etchant, 3M
ESPE, &. Paul, MN, USA) .2 AFEL21 & Cleafil SE Bond
* (Clearfil SE Bond etch), 22] 11 154
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Gemany) & AHE-gF 0 2 WEiTh thR & 39 4
FA =4 3 2] 21 Sootchbond Multi-Purpose (3M ESPE,

150
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Fig. 2. Microtensile tester.

Dageon, Korea)E‘— o]-&-3}o] 2k 0.8x08 mm ©@Ho] ¥ &
2 A7S Aiste] v A (microspesimen) < A2}

23 A 29 7]
ZHEH37 ¢, ZFG vAA ﬁd—% .H_var & 5 217k )
AQPARFES S etach nAN A A e
A8 Ze]3 ~ (Did Cdiper D, Girrbach Denta GmbH,
Pforzheim, Germany) = o] -&-3lo] 001 mm71A] 72, Al 2
o] ol & ¢ & Fgt 3k (mnP) o2 AlLteigith 1§
u] A A| & Zapit cyanoacrylate glue (Dental Ventures of
America, Oorona, CA, USA)E 0|83} specimen holder
(Fg. Dof] H-2+3}93 11, Microtensle tester (Dillon Quantral,
DataWeighmg Sysems Elk Grove Village, IL, USA) (Fig. 2)
2 o] g3l AP sl F e Pe NSyl 2
Ttk vl A QA AT (MPYE oH4 Aol 71a)2]
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3 (N)= A2 A () &2 o] Alttskieh 3 2
Aol A 2] ubd kit A E-Fn| 7 (Microsoope-B nocular,
Nikon, Japan)-&- o] -&-5to] &5kt
Hl ANGA L7 =0 gt BA 42 oneway ANO-
o] -g-8ko] o] 5ol A HA A L, AHEAA
% Leest Sgnificant Difference WHH S o] 83151 th

& F VN A S = o] A AA 2] Bt wARl
AP = Tale lllz 2o}, FAGH R foloE
5%°1W 2EH ﬂxﬂ ﬂoﬂ AH °l A

7&5—% zo ak_iTa Bord (|B), Clearfil SE Bond etch
(C-E), Clearfil SE Bond non-etch (C-NE), Sootchbond Muiti-
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Table III. Microtensile bond strengths to enamel (MPa)
1 month 3months
Group n Bond grength- n Bond grength-
Mean (D) Mean (D)
ScotchBond Multi-Purpose 40 32.86(16.29) 40 21.85(8.34)
Cleafil SE Bond non-etch 40 31.18(1351) 40 2312 (10.07y°
Clearfil SEBond etch 7] 32,89 (12.06) 40 2879 (1131
iBond 4 3089 (12.89) 40 3054 (957)

- n=number of microgpecimens

- Groups with different superscript letters Sgnificantly different, oneway ANOVA, Multiple Comparison Test (Least Significant Difference method), P <

0.05

Table IV. Failure patterns of microtensile bond strength specimens

. 1 month 3months
Faluretype S CNE GiE B e CNE GE iB
Adhesve 24 13 24 21 0 1 23 32
Mixed 5 8 12 1 18 28 5 4
Cohesveinenamd 1 19 6 9 2 1 10 4
Cohesveinresn 0 0 0 0 0 0 2 0
- S Scotchbond Muti-Purpose
- C-NE: Cleafil SE Bond non-eich
- C-E: Cleafil SEBond etch
- iB:iBond
Purpose (9 0.2 5k} (Tedle ). E?ﬂi °2 §el Bovine %] }-7} AH&-¥191 =¥ bovine X|ob= 434 <
= 5% A S9} C-E, Se}HB 7hell &= 948 & B35, C Tl A Abg 2|ofe] RS Rhek YA &2 A AR 3L
NES&}C-E CNE ¢iB 7t = «]"4 S HYon S¢C t}.2832 Boving 2| o} Fgo] 8|3t AX|e] AS- &
NE 7tol| = 9] /d o] §1%1a1, CE &HiB Tl & 2]/ ©] Ho| HojA] e tigt nAAG A= 574 Al
st 2o} G @& o] wAAH & A = Aol
S CNESIME MY ¥ 24 AF vlAAFAT ok @9 bovine A3 W] A7} grobA] A4
AEA VNS ¥ 2R G foe Bkon]  2A) 236 Fest A sl
(P<0.05), CES}FiBol A= Y £ S| s mAIQ1% nARJFAFAEE S48t Yt AlAE S/
AJAEd INE T S E gk Atololl F2f g &o] 7} gl o sl e, dAR o' ou] Qe S A7) 9

At (P>0.05).
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afo] 74 E8] AH8aRs aing Wl 4713 2ol uel
£ B E AL alsIE) 37100 8ol Rk Aole) 2
@;Lqm‘— aings £71317] 9135ke] 08x0.8 mm A
ol plAIAE = Al At Sl B7 Eakskela,
o] ol 37 TN BB 0B, BHE 159 v
S RAE PYE LA, 2L A A A F
e F 238 FE vAAIRR I I F 2
A= zkH o 7} 71—/\6]—0 #2345 919l th

T TN 5 299 2zkel AAA L Gt vl
BARATE §A5E ol N ZE H2A) ol
ool Gtk I 5 S8 A2 A 7
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A A AR e o3 5%c] A iBond} Cleafil
SE Bond etch”} Clearfil SE Bond non-etch$} Scotchbond
Multi-Purpose.t} -2 517 =3k o1, iBonds} Clearfil SE
Bond etch, Clearfil SE Bond non-etch<} Scotchbond Multi-
Purpose 7tol| = 22} f-9]/d o] §lATh 3THA| AHE-2A] A
HAA e A} Aobdd ek Agtd] 9loi 7]
Aoz 7P A AFS o] F= AR LA 9
SH# o] = & A ] A7t} ato] & B eIt} Brackett 5
2 2k W gt n AR Ag A =S 233 4
3} Clearfil SE Bond<} Scotchbond Multi-Purposel= -§-2] 3}
A B2 ggkon, o] & iBondH .t #-2 8HA H&
FAEE BAvka Basigithe & Ao A= 1dA
A7 A A 24| Q1 iBonde] A 7 =7} =) v e.a 3t
Al 22152 3 2141 Q1 Scotchbond Mullti-Purpose®] 2 9
BE7H A Ut I o] i v AN A FY =
7} =934 iBonde} Clearfil SE Bond etchol| A = & 2313
(achesive failure) 7} 29k o vt A3 w7} vkl Cleadil
SE Bond non-etch} Sootchbond Multi-Purposee]) A = &3}
93] (mixed failure)7} 23k3 £ 3] Scotchbond Multi-
Purpose®] 7%= H ol A9 &3] 9t (cohesive fall-
ure)7} Ztct.

INY = =39 Cleafil SE Bond non-etche] m] 4 <17%
A7} w7} 2312 MPaz Cleafil SE Bond etch (28.79 MPa)
B} frol s Wttt (P<0.05). o] 8 gk A 2= g 4 of
AHEA A 2 E Al e 7 ol 26HA] A7) A 2]
o] Cleafil SE Bonde] A3} =7} 2718 tta st
o] F el A5 3} U x| g}

T8} Van Mearbeek 5 2ol AH-2] A g &
Al gt Ak 137 ¢8-2 Aol Cleafil SEBondE o] £
o 537 FES AP AdAE A9 Tl 79
237 73 4 F-Eo] BT 100%3 vk B st
7N o Atolell f2f gt ko] = §191 S, Clearfil SE non-
etch ol A Hatd o o] W5 A glo] i Wol #2ty]
Ak a2 o]l g Aol = YFAH o2 FAIE gk stk
0 3k Tk Turkun 213 719] <1744 & ol A Clearfil SE
Bonde] 21 d7Fe] §x]-&0] 93%% vk B 1ty thA
Peumans 5= ] -2 ol AHRA] A2 E Aldeh Zla 1
2] ¢k-& Aol Ceafil SEBonds o] &5t 3%
B Al A do A Fhe] o 3d Tt fAl &
o] =% 100%%tn Bustgon (3d7te] A A
£-2 Clearfil SE non-etch 7o 4] 100%%] 31 Clearfil SE etch
Tol|l A 8% 0.1 1 2bo] = AT o & frofaA] o
ATH), WA o] A2 WA & Al st Aol 144
2 A o] G &Fa XA ekkrhar stk
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olyga ARl WY AR F2d 587]
AL wAZIAA Ajtem, 4 o om Al o

[e]
32 Z3d gxlo] FHo g HFEale] dojdrhse
Cleafil SE Bond= 297 27152 A 2k 2, o] 2] A7
219 Zefolnl = 7|5/ i 2] 10-methaoryloyloxy-
decyl dihydrogen phosphate (10-MDP) & ¥ 81521 9]t} 10-
MDP= 4k} 91314 3} 7 &t 88h4] Ak o] 71
ool 2= 7Hitalol] P S Byl =8k A
o] F71A R r 739 WA &= 10MDPE 3}
8hA © 2 A ghghrh e Clearfil SEBond®] 471710 &
AFA A ESAYshe eoozE A7 AA 2
ol¢jof] 1 318t AVIHE & F Utk 1 9o ot
£ 8R1o 2+ 10wt o] & Fiek H A dlzle] o
t}. Cleafil SE Bond= nano-filler (20 nm, according to techni-
cd information provided by Kuraray) & X &8l 2, ] 7
& A H=S P A5}l sressehsorber 9 &S 8= HUF &
A AR S P gt

Hop 7124 7da 771 2 88b7] = shvt #1ol 4] 7]
<3 Cleafil SEBonde] 2-3d7te] =& A AT ER
E o, ol thak Ah-2] A e] A 26A] Ap7HEA
A2A o] Aol vt A =7 S7keb A thaL st

a4 St A A Q] A o] F

s34 E2SUd =8l

Ven Landuyt -5-& ] g8 of] 2H-2] A A 2] & A8 gt 7
- Clearfil SE Bond9] A =7k 5718kl o1, ot
Aol A2 AA e & Al Aol 234 =7 4
AFPohal Bushlh? wpeha] A 7412 gl =g
w]ojof ar, Aol el Ak F-215 Al gt 735 nandlesk-
aes do7|e o] W TS FstER ggof
il sheivh AT A g Al |
T 57k ol dig 2R el A3e
T2 Aol M = B s 9 ehs®

wheba 26 A7FEA 2 A oA ARERA AA RS
v o Fort o A0 2 AL ETh T AR Y
FH oL} sl ot o] thgh 3 2ol A= 2H-2] M A2
U =24 294 E ool 2gdE S STHITI= W

W& e sfefof gtk

o]
=
2

5

=

2 AT A= 2dA A7HEA] A 2HA1<] Clearfil SE
Bonde] ¢wl Yol g A =S 3dA A4
A 224 91 Scotchbond Multi-Purpose 2 15HA] #}715-2]
Z 24| 1 iBonde] A &7} =9} ¥ w3}z, Clearfil SE Bond
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Z

e

= H 0-1-
A& A Zsto] LRl AA A 37 C, RN B
W3t F AIAAJAEE St e 22 4
2= Aok

133 F 19 5 239 2zrel
ARAT AL 7957 A
Fel g Aol 7k gigle

2309 5 239 22e] HaA e B v g
7= = iBond¢} Clearfil SE Bond eich?} Clearfil SE
Bond non-etch2} Scotchbond Multi-Purpose.t} f-2] 5}
A =¢kon (P<0.05), iBonds} Cleafil SE Bond etch,
Cleafil SE Bond non-etch®} Scotchibond Multi-Purpose
7kl = 217} £-21 3 Aho) 7} 9191k (P>0.05).

3. Scotchbond Multi-Purpose®} Clearfil SE Bond non-etch
ANEIHE T SFE F v AJQEF =7
e F 549 GET ot weker (P<0.05),
Cleafil SE Bond etche} iBondel &= Y & =449
B nARIS AR =S} FE = SHE ALl
o 9] gk zfo] 7} g1 A T} (P>0.05).

ol/Fe] Ao F3hal & wll 26A] A 2] A2 AQL

Clearfil SE Bonde] Aw} Hzrd o digh wA| Q1742 37
L& 39 A2 A A 24 Q1 Scotchbond Multi-
Purposes} H| mste] 2] gk 2to] 7} §1S1 om, 35% <14k
O Z AHEA A 2] & Ale) gk A 2 Clearfil SE Bonde] 4
G2l o gt 2 == Ul ol = 2] 8k 2ko] 7} gl
RN FY Foll= Tkttt Wb A7) o= B
k2 W 35% QAkoE A A& Al st Ao
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ORIGINAL ARTICLE

The micro-tensile bond strength of two-step self-etch
adhesive to ground enamel with and without

prior acid-etching

You-LeeKim, DDS, MSD, Jee-Hwan Kim, DDS, MSD, June-Sung Shim, DDS, PhD,
Kwang-Mahn Kim*, DDS, MSD, PhD, Keun-Woo Lee, DDS, MSD, PhD
Dept. of Prosthodontics, College of Dentistry, Yonsei University, Seoul, Korea
*Dept. and Research Institute of Dental Biomaterials and Bioengineering, College of Dentistry, Yonsei University, Seoul, Korea

Statement of problems: Self-etch adhesives exhibit some clinical benefits such as ease of manipulation and reduced
technique-sensitivity. Nevertheless, some concern remains regarding the bonding effectiveness of self-etch adhesives
to enamel, in particular when so-called mild" self-etch adhesives are employed. This study compared the microtensile
bond strengths to ground enamel of the two-step self-etch adhesive Clearfil SE Bond (Kuraray) to the three-step etch-
and-rinse adhesive Scotchbond Multi-Purpose (3M ESPE) and the one-step self-etch adhesive iBond (Heraeus Kulzer).
Purpose: The purpose of this study was to determine the effect of a preceding phosphoric acid conditioning step on the
bonding effectiveness of a two-step self-etch adhesive to ground enamel. Material and methods: The two-step self-etch
adhesive Clearfil SE Bond non-etch group, Clearfil SE Bond etch group with prior 356% phosphoric acid etching, and
the one-step self-etch adhesive iBond group were used as experimental groups. The three-step etch-and-rinse adhe-
sive Scotchbond Multi-Purpose was used as a control group. The facial surfaces of bovine incisors were divided in four
equal parts cruciformly, and randomly distributed into each group. The facial surface of each incisor was ground with
800-grit silicon carbide paper. Each adhesive group was applied according to the manufacturer’s instructions to ground
enamel, after which the surface was built up using Light-Core (Bisco). After storage in distilled water at 37T for 1
week, the restored teeth were sectioned into enamel beams approximately 0.8*0.8mm in cross section using a low
speed precision diamond saw (TOPMET Metsaw-LS). After storage in distilled water at 37C for 1 month, 3 months,
microtensile bond strength evaluations were performed using microspecimens. The microtensile bond strength (MPa)
was derived by dividing the imposed force (N) at time of fracture by the bond area (mm?). The mode of failure at the
interface was determined with a microscope (Microscope-B nocular, Nikon). The data of microtensile bond strength
were statistically analyzed using a one-way ANOVA, followed by Least Significant Difference Post Hoc Test at a signifi-
cance level of 5%. Results: The mean microtensile bond strength after 1 month of storage showed no statistically sig-
nificant difference between all adhesive groups (P>0.05). After 3 months of storage, adhesion to ground enamel of
iBond was not significantly different from Clearfil SE Bond etch (P)0.05), while Clearfil SE Bond non-etch and
Scotchbond Multi-Purpose demonstrated significantly lower bond strengths (P€0.05), with no significant differences
between the two adhesives. Conclusion: In this study the microtensile bond strength to ground enamel of two-step self-
etch adhesive Clearfil SE Bond was not significantly different from three-step etch-and-rinse adhesive Scotchbond
Multi-Purpose, and prior etching with 35% phosphoric acid significantly increased the bonding effectiveness of Clearfil
SE Bond to enamel at 3 months.
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