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ABSTRACT

EFFECT OF THE APPLICATION TIME OF SELF-ETCHING PRIMERS
ON THE BONDING OF ENAMEL

Cheol-Hee Jin', Young-Gon Cho'*, Soo-Mee Kim?, Myeong-Seon Lee?
'Department of Conservative Dentistry, College of Dentistry, Chosun University,
‘Department of Dentistry, College of Medicine, Seonam University,
‘Department of Dental Hygine, Seokang College

The purpose of this study was to compare the normal and two times of application time of six self-etching
primers applied to enamel using microshear bond strength (uSBS) test and the finding of scanning elec-
tronic microscope (SEM).

Crown of sixty human molars were bisected mesiodistally and buccal and lingual enamel of crowns were
partially exposed and polished with 600 grit SiC papers. They were divided into one of two equal groups
subdivided into one of six equal groups (n = 10) by self-etching primer adhesives.

After the same manufacture s adhesive resin and composites were bonded on the enamel surface of each
group, the bonded specimens were subjected to uSBS testing and also observed under SEM.

In conclusion, generally two times of primer application time increased the enamel uSBS, especially with
the statistical increase of bond strength in adhesives involving high-pH primers. (J Kor Acad Cons Dent
33(3):224-234, 2008]
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priming F3A| = QAo g X g
AR Jlges A FAsE T ,
A7HEA Zetolw HAA = A7 Zakolw (gelf-
etching primer)ol] 9} AHEAZ Zelold] 7] &
783 T H&AY A (adhesive resin) & 2Lt WS
L il

Qi AHEshe A EA|= At o3
7Fe 3 ATToRA g A
ARSI FAIE B3l B2 Had 7o) S8 IS
ATy, a2y dAtEE g Aiia Zaloln e ¢
A 71 wiglol3E A (methacrylate acid) 718 27F &
Lol T3 A5 A GFA S AREstn giohen,
Zefolmo] ¥HE AAAEES A o #Hddtm,
methacrylates &A1 Bl FF3FEo2ZH A
7HEA Zelo|m e A A} BAlH selolny o] B
dojutA Eh? . o]gi gt Ao B4 wIAE D &
A4l 2~ (phosphoric ester) & W&o 245 & A2
Ao o H2AFAN FHHEZE 2 AHT 87} §A
Hop?, &3k A7 Lelolw) HakA = Wl tg vl
AZ1AAQ] FA1EERE oly 2l 10-MDP, 4-MET$} 2£ 7]
T SEA e AsiRIE e AEdE Alold] ek
A2 71 £ e FHE 7R g, o1
HAA = F 1Y &712 2FHH, shue] &7)de As
A AAGEA Y B2 AE AR Zdolne tiE &
7lole AT 2] g3 R Y HEy Ao &
o] T},

744 Zato|n & QA Hlg) w2 pHe @ H2
FHE 7HH Ao &L groovedt £ 3 B2 A
Rt 28 A fo X = AHAlE HaEkd B ek =
7HEA Zelolw HZAA 9} self-priming A RA 7h 2
dEe Aol7t gle AL HIHPATH | Kerby &
% Moura 59 Al sk AxlE B gt vl
AN A7 =E self-priming H&A|7} 272 2}
olr] HAA BT A Uehgua 3kt

webA et i 27 Zetolw HAA o Aj
s FAA7I7 A% gdge A3 AP H A
Senawongse < A7HEA Zelol HaAle AH3)
W B} AAE HE AN o g2 234 =S YR
B AAZ [P E5S AT T AR Zakold
HHAE AT AL FH19 . £3 Torii 522 A4
H HFE A 27 Zejoln & A E31] Aol W
FARHE FXIANF7] 98 QA ERA o2 Agstd
A7HA Zelolw) AAA Y AEUAEE S7MAZA F U
1 3K3t}. Cehreli®t Eminkahyagil®& 723 e
A A7PEA Zelolwl E FAIZHM A Lspd HEbde B
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X TH-of| Aoy} FEEo] gle AT TAR 4
oF 1A 66718 AP ol= ALgER o, A7FEA
dholm] HAA| A8 (Table 1, 2)7 EdA (Table 1)&
242y 65 AHEsIT. HaAA Y BgEA e 23e 93
BZA71= Spectrum 800 (Dentsply Caulk, Milford,
DE, U.S.A)S AHE3I 1 500 W /eee] 3 A= o] 83}
Aot

[H Sk

7t B ARAE $AE 98 AAR

E A-ste] 6074 A - skt A
o] A A & AT -4 WEke 2 7 ddd}
o o]|FEIFY. AYE A#e AA4E AW cyano-
acrylate H2A (ALTECO Korea Inc., Pyungtaek-
City, Korea)& AH&3le dXES| Fastqt. F5 3}
oA Isomet Low Speed Saw (Buehler Ltd., Lake
Bluff, IL, U.S.A)E °|-&3t 2#e] dat dHel Ha
A JdRE AHHY AAS F OA HEES 283
1.2 mm2] FA 8] AHo| H =2 digital caliper (Mitutoyo
Corp, Japan) & 2331 AHS &, 94 Wake = Ag
stk zt Al HEgE FWL 600 grit silicone car-
bide (SiC) paperg |83t A=}slRct,
12070¢] A A& FA9 2 AE3ld 659 Zefo|nE A
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Table 1 Classification by kinds of self-etching primer adhesive systems and composites

TV TY- Tyrian SPE Micronew Bisco, Inc., Schaumburg, IL.,. |
/One-Step Plus U.S.A
_ Ivoclar vivadent AG, Schaan,
AD, AD-2 AdheSE Tetric Ceram _ ,
| Lichtenstein
OptiBond Sol
OP, OP-2 PUDONE S0t Premisa Kerr Co., Orange, CA, U.S.A.
Plus Self-Etch
learfil SE K Medical Inc.,
CL CL-2 Clearfi Cloarfil AP-X urara3‘7 . edical Inc
Bond Kurashiki, Okayama, Japan
| GC Co., Itabashi-ku, Tokyo,
UN, UN-2 Unifil Bond Gradia direct - 0., HLabasimall, 10%y0
Japan
‘ DMG C.P.F.GmbH, Elbgaustrasse,
CO, CO-2 Contax Ecusphere-Shine

Hamburg, German

Table 2. Composition and pH of self-etching primer adhesives

2-Acrylamino~2-methyl

Tyrian SPE - propanesulfonic acid, BPDM, HEMA, acetone, 0.40
/One-Step Plus Bis(2-methacryloyloxy)ethyl glass frit, photoinitiator
phophate, ethanol
AdheSE DMA phophonic acid acrylate, H]?]MA, DMA, silicone dioxide, 140
initiator, stabilizers, water initiators
OptiBond Solo GPDM, camphoroquinone, ethanol, Bis-GMA, GDM, HEMA, | 48
Plus Self-Etch water GPDM, ethanol '
10-MDP, Bis-GMA, HEMA,
10-MDP, HEMA, water, . ,
Clearfil SE Bond . o hydrophilic DMA, microfiller, 1.92
- hydrophilic DMA, photoinitiator S
photoinitiator B
4-MET, HEMA, ethanol, :
Unifil Bond ethanol, water UDMA, HEMA, TEGDMA 2.00

initiator

Hydrophili d Bis—GMA based
Contax Maleic acid, sodium fluoride, water YATOPRLLE alid bis 2.40
resin matrix, catalyst

DMA = Dimethacrylate, GPDM = Glycerol phophate dimethacrylate: 10-MDP = 10-Methacryloyloxydecyl dihydrogen phos-
phate: HEMA = Hydroxyethylmethacrylate: 4-MET4-Methacryloxyethyl trimellitic acid: BPDM: bisphenyl dimethacrylate:
Bis-GMA = Bisphenol-glycidyl methacrylate: GDM = Glycerol dimethacrylate: UDMA=Urethane dimethacrylate; TEGDMA
= Triethylene glycol dimethacrylate
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K714 Zajojnfel HEAIZI0] HHE FEO 0iXE ¥E

ZAA FHE A{AYE BE T (BAEQ Zgoln & & 527 A3 F, EFEAE 294 (foam pel-
H3AD I AZAIN FHE AJATEG 282 ST} let)oll A4 HZ2 E¥| A 2HA 20z < 28 A&
AA ZetolwE H&3 T (2019 Zetolw FHLAIZh)d| 8til, #=g §4& 2HA 2 JHRA SRt (Table
72y 607 < Wi St WA E A ES HHA Y FR 3). One-Step Plus < 3-5&%+ &80 &7]d &4&

o W2} oAl 10704 WAt =% 12709 o8 E/3t EWg ¥, Tyrian SPE7F 283 MF2 E9| One-

gtk (Table 1, 3). 2t Zelo|nj S AL3y] Ao W Step Plus AZAE 10-15%7t 7PEA Ex2HA F£3)
FEHL air-water A|HA 2 7] 22o] A A3t AZ3I Tt A 2319 th. air- syringe® 7PAAl 25t W R4
o] Feho] 9l 718 #2lg & Spectrum 800 FRAPIZ
(2) Zefolm o] ALAIT e w2 + F7Y Bz 1027t SF2AVE T
32
2) AD T
7t A XA G ZElolvie A LA WE T AdheSE9] Primers &7]9 1%= #HjstaL <o AA
R el ZHo] 1527 43 & Mo s 1523 4]
298A PrimerE 283 o2 air-syringe2 743 A%
1) TY & 3}t (Table 3). AdheSE BondE £7]9 14-& 243}
A ZALS] A Ao et Tyrian SPE part A9t part B of £of A & AdheSE Primer7} 24¥ H#2 EH
L£AG 27)9 149X Bujsln 238t ¥2d ¥d AdheSE BondE A-&3t9th. Air-syringe®Z BondE 7}
Table 3. Application time of primer in each grou

v 1. Application of two coats of Tyrian SPE with slight agitation (20 s)
2. Blot dry with foam sponge
1. Application of AdheSE Primer (15 s) and additional application of Primer with agitation (15 s)
2. Dry with strong stream of air

op 1. Application of OptiBond Solo Plus Self-Etch Primer with agitation (15 s)
2. Lightly air dry (3 s)

o 1. Application of Clearfil SE Primer (20 s)
2. Air dry

UN 1. Application of Unifil Bond Self-Etch Primer (20 s)
2. Alr dry

o 1. Application of Contax-Primer (20 s)
2. Air dry

— 1. Application of four coats of Tyrian SPE with slight agitation (40 s)
2. Blot dry with foam sponge

ADD 1. Application of AdheSE Primer (30 s) and additional application of Primer with agitation (30 s)
2. Dry with strong stream of air

OP-2 1. Application of OptiBond Solo Plus Self-Etch Primer with agitation (30 s)
2. Lightly air dry (3 s)

OL-9 1. Application of Clearfil SE Primer (40 s)
2. Air dry

UN-2 1. Application of Unifil Bond Self-Etch Primer (40 s)
2. Air dry

O 1. Application of Contax-Primer (40 s)

2. Alr dry

-2 mean two times of application time than normal primer application time
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Figure 1. Microshear bond test of specimen.

JA B $HAl HAEE dt2 Spectrum 800 FFAPE
1027 F2A1899

3) OP ¥

OptiBond Solo Plus Self-Etch Primerg 47| 1%-&
i3t 3 €9l Primers AA Hg2a THo| 1527F &4
2HA HLE T air-syringeE 3%7F 7PHA Axstach
(Table 3). OptiBond Solo Plus H< 7PEA £E0]4 &
719 1& Ewlist] £l A4 & Primer7t 482 M
Zl ) OptiBond Solo PlusE 7PEAl EX29A 152
7t A& Att, Air-syringe® 3%7F 7PEA AZsn
Spectrum 800 FZAZ|E 1027 F2ALEIA T

o Clearfil SE PrimerE AA Wzd ZH
277199 & air A|¥A|Z Primer® A%
th. Y 2& &9 Clearfil SE BondE AAM Primer7}
H Wy W) ALk (Table 3). Air-syringe
Bond& 7PHAl Eol HEd i FE3] AR =& 3}
Spectrum 800 FZAZ|Z 1027t FZ2ANEH,

5) UN &

Unifil Bond Self-Etching PrimerE £7]d] 132 £uj

Stal Fud <ol AM Hed B H-83kn 2027 7]
O o, air-syringe® 7PEAl A&39T. UniFil
Bond Bonding AgentE 8719l 198 Eulsla] &0 24
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Primer7} A28 H32 HHd| A J&390 (Table
3). Air-syringe®2 BondE 7PAl B9 ¢ HAIRE 3}
3 Spectrum 800 FZAPZ|E 1027 FEAFSIAH

6) CO T

Contax-Primerg £7]9] 1% EHldta £ 34 ¥
2 #2027 AEaqinh. HEE EHd FEo] ¢l
E 712 #8918 ¥ Contax-BondE £7]|9 143& Euid}
o <o AM Primer’} A4% WP W 2027 A&
9 (Table 3). Air-syringe® BondE 7PHA £ &
A HAEZ 33 Spectrum 800 FRAP 2 2027 2

ATt
U 26e) Zajolvlo] A g7 WE F BF

Table 3o ¢ 2o] TY-2 &, AD-2 &, OP-2 &, CL-
2 7, UN-2 7 2 CO-2 &2 AZAN A FAH G AITHEYG
2i| = S7tete] g BRe ZetolnE AEe ¥, air-
syringe® 1ZetATE 3 7} ol A H2RA Y] A&7 &
ZAFE 4713 TY FellA CO o711 Wid) BdaH
Al 3BT

zt -9 ZEAA 7} Ad Wk £l W7 0.5m, =9]
1mn®] Tygon tube (Saint-Gobain Performance Plastic
Co., Beaverton, MI, U.S.A)E A7 ths, TY =
TY-2 &2 Micronews, AD T3 AD-2 T2 Tetric
Ceram%, OP &3 OP-2 #2 PremisaE, CL +3 CL-
2 & Clearfil AP-XZ, UN ¥ UN-2 ¥2 (Cradia
Direct‘—?'— CO T3 CO-2 2 Ecusphere Shine 53]
A (Table 1) 747t A8t 2023t F2AMEIIH. o]
6‘ R o2 ZH HEkd W 2-3709) B3R E H A3
o % 20709 EdExlE g —“‘? nA A At
dEE 357 AR SR 24X}t Basigint

S RS ok
N
L

(3) HlAAS A7t &%

AFHEE S48 A SZaxld F24 Tygon tube
£ #15 blade® AAFAT. AR A|H2Z cyano-
acrylate F&A 2 F&AAZ ¥, Universal testing
machine (EZ test, Shimadzu Co., Kyoto, Japan)¥] jig
oA NEAAE 2gstn 459 Sz} 52 235
Hell 0.3mm FA S wHE HAL (Tomy International
Inc., Tokyo, Japan)E B &stA 2Tt (Figure 1). B3
A T By el 2elE 71A] £% 1.0mme] cross-
head speed2 A3tz 718t vlAAG ARAEE =
EEriey



(4) EAEA
AV A RAAY 35 2 24l 3
o

%%§4 151"31]7‘]«] ] 1 ‘%} %Q%‘E e 948 A%
< FAEA 233 SPSS (ver. 10.1)9lA two—way
ANOVAZE o] &3l vz %’3‘1 stom ALEHA-LE one-
Way ANOVAS$} Tukey—% SD Wi =9 g3 <= ©l
&3t p = 0.05 1Y FTAA FA43%T

v FARAREE R B8-S 9% AiAR
FARAEE Y BRE 99 6709 AR A o) o7

=
A2 AT D& E Tolol2E HE ALEste] U7
o] &L A3 & XIS F-¢A Hgko 2 422 At}
.

‘rJ

o| T3t X#e] FHI dHd = HEgd 4F
S Isomet Low Speed Saw@® HHA AAg & 7+ 4
FA FHL 600 grit SiC paperE o|$-3tc] Anlstdt).
oAAT A3 53 S A AlEAAT 2L U
o2 Wakd guo] 7+ Fo] ZglolulE AR T (Table
3), 77 A&AH % BRI & o) &3t HEdof| ke
Aok, B AL 2md 23] Ao 2 23191, 42t 20
27 FERAE T
/‘] HE 24| HERt SR Bagt & A A4y 533
& AR YR =T [somet Low Speed Saw® ©| &3
o:’| maz1iﬁla]z] 7_ﬂtﬁ|oﬂ q] H %;ﬂ oz qu}o]_oq ]._.
stath. 2 AlHoA HEda B3R AW S 35%
1AM (Bisco, Inc., Schaumburg, 1L, U.S.A)= 30z
%0} A gsle] A H"‘ Alstal A|A, Azt 4 AlY
£ stubdl] F&3sld 12 KV A shoflA 15 Fot g
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7+ o] WAoo o3k u| A A Az} eo] B9 &
THAE Table 401] FABA

i

AREE Tukey—4 HSDE /\}Q 7&@@ 753}, CL 3t
UN ¢ 4874 5%e TY 23 CO 79 2% = Bt &
Agtd oz =4 el (p € 0.05), TY ©9 A84=

= QP &, CL ¥, UN ¢¢] 3% By} BAE e
g Vel e (p (0.05), AD 78 AdHEE HE X
E 33 EAH R §o% Aol YEhHA HuT
(Table 4).

oo Zglolw] HEA|7Zt] WE 7} 79 wA G 75%

WEE Tukeyd HSDE AME HAS 43 CL-2 +3
UN-2 29 23k ee= TY-2 23 AD-2 7, OP-2 + ¥
CO-2 491 @% T 2t BASAC R A YERL (p
(0.05), o] A3t ee CL-2 &, UN-2 &, CO-
2 19 ﬁﬂ%}E Bl BEAgA o2 v YEpoe™ (p (
0.05), CO-2 29 AFA=E TY-2 T¢| ARLE Ho

2 a#al Ol ELJ—} UN-2 w9 2924 2o 9 |

Ebstt} (p ( 0.05, Table 4).

£ Tefolel B AH8E Tl AzAGN FHE A

Figure 2. SEM micrographs of interface of enamel (E) and composite resin (R) treated with Tyrian SPE for
normal application time (20 s) and two times of application time (40 s).

Close adaptation was seen between enamel and resin in both groups, TY group (A) and TY-2 group (B){(X
4,500).
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Flgure 3. SEM mlcrographs of interface of enamel (E) and composite resin (R) treated with Contax for
normal application time (20 s) and two times of application time (40 s).
Close adaptation was seen between enamel and resin in both groups, CO group (A) and CO-2 group (B)(X

4,500).
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A 2] Zetolw] AGA|Z ] wE P of
MAAY ARAEE OP 23 OP22-S Algd ta &
A

T Zelo|E AZANA FHUZ 288 P
o} Zejolrje] A 87k 2HHE S7HAZ] Fol 1 2T
Al Gebsth (Table 4). Y3 Zlo|{ & AFEFE Tl A
A ZA A 23 2‘4%"]7}4 2l o] Zeto]w A GA|7ho
T2 Hgdd e nAAY U E =Y -2 2
5} TY 23} TY-2 2, AD 23 AD2 7, OP 23 OP-2
T AP e e BAGH R o3 2 Aol & YER]

A gskeyt CL +#, UN + %2 CO #& Z17} CL-2 &,
UN-2 &+ % CO-2 ‘—rLl"i.E} AgAo R o AT E
YERAT (p € 0.05, Table 4).
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o] &3]} methacrylate 5o 93 T
Foixltt, 2774 Zeto]md| o3
2o FA4EQ FAERIs| N o 2 RE| £
Q9] o] & H| o) AEHH? the
42 Rl o3 HEA ) AehE o] 74| "
I} AR Zeloln] HiA e Agee T
o) g3l A F5gd o) gEks
01315} ”f’%ﬂ/ﬂ Zto|m o] A LA|Tto] W
1ol g u|A = S Aoz A4Ho o
A= 659 7‘}7}#-” Zeto|n HAAE Al AL
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2 27170 AF nARY 29735 AR
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of AFolA AZALNAN FH 3 Zapoln] ALA| 7] w
zh o] vAHY AR EE BASHoE FA% 4
, CL = (27.37 £ 6.13 wn)3} UN T (27.06 £ 6.08
)—— TY ¥ (20.38 = 5.69 w)3 CO & (21.64 *
6.79 ) B0} BAA R & AFAEE UEHIL (p <
0.05), TY & OP (2591 + 3.36 wn)3t CL & ¥
UN ¢Ht} gAgA s AHEE ey (p
(0.05), AD ¥ (25.04 + 5.22 ww)e 2P EE U B
T T FAGAHCE {93 zolE YENR] T
(Table 4). Lopes & H#Edd g 53¢ A7H-4
zgtolw AHaA| (Adper Prompt Self-Etch, OptiBond
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Bond (17.9 = 4.4 w) ¢} FU3HA Bl o, T2 &}
74 Zeto| HakA e AT (5.6 - 12.6 we)ET}
FASA 2 A Yehgttn Rk}, &3 Inoue
Vol Wekzlo tigt 28A HAA S vAQA A¥7 % vlw
A4 Clearfil SE Bond®t Unfil Bondd 284 =+
Single Bond®t 41842 Ao)7t glvka stk o)zt
ATZAHEL o] dTA CL &3 UN ¢ rlAA" 2
FRE7F GE FEY =4 e A3ke} fARIE

S o] @M 2nje] Zetolw HEA|Z ] WE 7} 7
o v AQA=E FATH R BAg 23 CL-2
T (36.23 = 4.94 w)3 UN-2 7 (35.72 + 4.67 un)<
TY-2 ¥ (23.77 + 5.31 w»), AD-2 T (27.71 + 5.46
M), OP-2 * (25.17 £ 7.58 wn) & CO-2 #(29.39 +
6.01 wn) Mt} FAFAOCZ & ARUEE Y,
TY-2 ¢ A3+ CL-2 &, UN-2 + % CO-2 ¢
AAE B SAH0Z2 Y APUTE vedory,
CO-2 < TY-2 #RY BAEAH 2 X% CL-2 3
UN-2 ¢ 2t @2 A3 E YeEdidd (p ¢ 0.05,
Table 4).

A7H-2 Zetolu| 9] A Lnkalo] Wbz o] A o n|
e Qo] #AF AFA A Miyazaki T2 A7HEA =
gho|H & FX|EHA AL 97t Zefo|H & A Ed &
I E X AR St AR EE Bk o
o1} Finger®t Tani®+ 4244 o wE A=Y Aol
7} ttal Bast M2 AAtE A 74 3E YR
o] Aol ALEH Ezlo|m = A| A olehH HEkd B
o FAZ2AY WAt A4S FHeka vt o] @
7oA Tyrian SPE, AdheSE % OptiBond Solo Plus
Self-Etche A|FA o] AW Ao wal 15%7F F-X| 2 HA
HEA ZHd B892, Clearfil SE Bond, Unifil
Bond ¥ Contaxt B#2 EHo] 2838 T 2027 W4
sttt. of A9 AN oW E AZALY FA
me} L8 ol e ZoltE FAZAY WX g o
g &9 A 4= vehlix] ¥ T Zelojn
o] AZAE 202 TN TellM e ZEeo|HE WA
st CL-2 7, UN-2 & 2 CO-2 9 ¥/l 2 2H
A AL TY-2 7, AD-2 ¢ 2 OP-2 79 ZF4 =Rt}
A Uy grj2E 235 ey, oy o]H3
A72A37} Zejoln o] ALk 93t AR &
ATH o]dl| Zato|w o) HEAIZME 28 = 7ML A
gholm &) A fudo] M AR T nXe ZI
gk A771 B S Jd ool & o= Azt

o] Atof|A Clearfil SE Bond$ UniFil Bonde) o]
M7t & 79 Zo|mo HF & pHE 7HHAN
(Table 2), AZAAM F47E A-LAIF 2] Zetold
LA 250X Clearfil SE Bond¢t UniFil BondE

e |k EQ

3 AR
o A A2 39 MDPe H#a 9] Lol
A e 209 FAIE 7R3 Y] R FEgh FA
7 g8A gom? =3 Unifil Bond® Za}o)
o AR ¥3hE 4-METY 7H24 771 k80l 8l Al o) Z4
T3} 0] 2888 £ glFo] AFHAUT? . Hotta 392 4-
MET7} Had4aF FHo 2 Tk AFE T30 2H
Hebdyl gde dad olgthal stk T3 Yoshida
502 MDPS 22 QIMHAIES @A o 4-METS 22
a8 A4 AFe g sF AR e Zgyt 318
Aoz A eAS Budgnt o] A9 Clearfil
SE Bond$} UniFil Bond& AHE-3F TollA] o]2 3t £714
ol 3}etA AitFol HAATe] AJATE PN S
Aoz A
Ferrari S 59 9HEolA A4 Zgtoln HAA)
o] (learfil liner Bond 28 30%7F 483 A% B} 60%
7F AL 73S0l B WA niAwFo] A LA
sttty Hastn WA nARES 4717 Y8iA
= Zgto|nlE 23] =X A& AdsT, o] A A

2 0E Fi Zeto|n|E AR o2 AL Tl A
Zaloln|e] ALATES 282 F7HA ] FA BF

A7 Zelolwoll o)t HEd EHe] gilzlo
golmo] e 4t F7Y T Fol o ¥
At A7pR4 Zalolwe A FRAg A g 2lA
(pKa #])9} F=ol &3 n|ekst (pH 2 4 %), 5% (pH
15 A%) 2 723 A5 (pH 1 olghe Zetolvi= 5
AP Tay9t Pashley™ = A% wighdo|x &3] ek
3t ABA Y A7iRa Zelolw & g ARA Y] A2
Zglo|wEr) EAHH 0 g v AFPEE YEThY
Haudta A7 Zeto|we] FA gl B3 ze 2
E Ad ygddA e Az F83 9= g
Ely

5
]

e g

) .
j -

-4y = |H

—

A AT Tekolo|E ALER ZolH Azl
A8 A7} 28] Zejolv] A g AT BE

1 OP &3 OP-2 ¢ A3t
3+ 2po) & VERYR] 4%k

(p € 0.05, Table 4).
TY &, AD T 2 OP ZolM A8 Zatolw|e] pHE
Tyrian SPE (0.40), AdheSE (1.40), OptiBond Solo
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Plus Self-Etch (1.48)2A FFZoA 72g AFAe] =
glo|mol G B HFAo| g Zzlo|me] H LAt
= 22 STHALE BATHCR /o3 AR F
7be I9AIE CL 2, UN T 2 CO 28 A$dMe =
gto]H e pH7} Clearfil SE Bond (1.92), Unifil Bond
(2.00), Contax (2.40)2A] n|ekst JEA0] Zglo]nd
HFTHEE Zfo|me] FEA|I7HE 282 F/MH S ‘ﬂ1
WA e3¢ 3 Zalo|n|9 HFrL & ZPdE &

T FES At A=A o 2 EY '6‘7]"5
Uetl S Ao Az, T3 Zaloluo] FA g3 9]
T of A7 AHEH EERY F/0l wE Aot A%
B0l FES vFH S Ao A4,

Kanemura 59 FAMAAED|E Aol o) F7F9
A71HE-2 Zetoln] HakAle ARG Hgda ¢ 5
FEeE Qlotq e A EE YERATE AAlE W
754_01]*13: 2E HAA L T AARAE YERY A 3]

Ao, Perdigao 52 A7HE-4] Zelo]mof) o] 3k Haqt
"‘4 HEAY AGEAFE 7ol AB/BAVE gltk 3k
o}, o] AFAA AZAA FH G Zelol] AHLAZHY 2
Bje] Zajoln| A ZA|7e|| wE Harda B3 zle] Hat
HAE AzEnFd oz #Ee 47, HEgdd Zglo|i &
AzAS 3o wel A83 3 Zejojr ALAIZME 2
e S7AA S-S FF3AZ + EFoA HEdy
3R Tt 7143 AFAAAE B3} (Figure 2,
3).

o] AFE FFstH, W] gt 274 Zelol A
A pAAY AR EE A o7 A ZALY] FH
otet Zepo|wE L9 SR Zelolue] HLAIZHE:
28] 7R A5 =A vEhken, §3] pH7F & A7t
4] Zglo|mE ARt W A=Y BATAE F
77 Jestth, 28y FAPEALER] 7 slol A HE ) B
Fezlel A¥AA = ZE FoA 1E3HA Yeh Zato]
| AZA|Zel| WE Aol BEE 5 gl

0

V.28 2
ol ATE 639 A7HF-4 Zeto|n) HAA| 2ol A A2
AtollA 3 Zefol A GAI7He 2u)e] Zeloln] A&
A7kl e W dig rlAAE AR AR
B3 2 vlwsy] sk Al
oA A3 e 238 93] XHL 2-9A udko g
o] FES 60719 TAHE WFAE AR A #He]
A AR e WA UE-E [somet Low Speed Saw
2 AR AAG 5, 7 AJHY] HEHd 2L 600 grit
SiC paper® dAntstsict,
AAA Y FFe Zatoln o ALzt e} 127) F2
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2 Wyt Had HHd Zelo|m e H 84Xk Al F
Ate] FAd) wal Al8% 67) & (TY o-Tyrian SPE$}
One-Step Plus® AMHE-3 &, AD ¥-AdheSEE AHE3H
T, OP #-OptiBond Solo Plus Self-Etch®} OptiBond
Solo PlusZ AHE3F &, CL -Clearfil SE Bond& AH&-
3 &, UN T-Unifil BondE AH-3F 7, CO ¥-Contaxs
AHER )3 Zelolw o] A LAHE A FRALY FHET 2
i} S7MA A A3 674 o (TY-2 &, AD-2 &, OP-2 &
CL-2 &, UN-2 &, CO-2 )2 EF3IIT.

ol g A4k 7 o] Hgd FH AT A AL
o] AAY R BN E F&Ag & 7t 79 AJHAA 7]
AN AR =E S48t T"H‘ix}?‘ﬂ“]%@}q]’ﬂ AR
ATt o) Ao Az HEA g oA Zet
ol HaAol AT AZANA FHG Zjo]rd
A EAZtET Zgtolr{o] HEAIZME 24 ST BT
A Uehgon, £3) pH7t 2 Zgo|HE AHEs9S
i EAGA0R ¥ AU EE U ol B2
oA pHt & Tl g AL A F, AXALNA 23
& AZHEC o 7) AREEQH A 8Hs o] ARAEE 2
T = & Ao s AZETt
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