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ABSTRACT

COMPATIBILITY OF SELF-ETCHING DENTIN ADHESIVES WITH RESIN LUTING CEMENTS

Do-Wan Kim, Sang-Jin Park, Kyoung-Kyu Choi*
Department of Conservative Dentistry, Division of Dentistry, Graduate School, Kyung Hee University

This study was performed to investigate the compatibility between 4 dentin adhesives and 4 resin luting
cements.

Dentin adhesives used in this study were All-Bond 2 (Bisco Inc., Schaumbrug, IL, USA), Clearfil SE-
Bond (Kuraray Medical Inc, Osaka, Japan), Prompt L-Pop (3M Dental Products, St. Paul, MN, USA),
One-Up Bond F (Tokuyama corp., Tokyo, Japan). Resin luting cements used in this study were Choice
(Bisco Inc., Schaumbrug, IL, USA), Panavia F (Kuraray Medical Inc, Osaka, Japan), RelyX ARC (3M
Dental Products, St. Paul, MN, USA), Bistite II DC (Tokuyama corp., Tokyo, Japan). Combination of each
dentin adhesive and corresponding resin cement was made to 16 experimental groups.

Flat dentin surfaces was created on mid-coronal dentin of extracted mandibular third molars, then dentin
surface was polished with 320-grit silicon carbide abrasive papers.

Indirect resin composite block (Tescera, Bisco) was fabricated. Its surface for bonding to tooth was pol-
ished with silicon carbide abrasive papers. Each dentin adhesive was treated on tooth surface and resin
composite overlay were luted with each resin cement. Each bonded specimen was poured in epoxy resin and
sectioned occluso-gingivally into 1.0 mm thick slab, then further sectioned into 1.0 X 1.0 mw* composite-
dentin beams. Microtensile bond strength was tested at a crosshead speed of 1.0 mm/min. The data were
analysed by one-way ANOVA and Duncan’ s multiple comparison tests.

The results of this study were as follows:

2-step self-etching dentin adhesive which has additional bonding resin is more compatible than 1-step
self-etching dentin adhesive. (J Kor Acad Cons Dent 30(6):493-504, 2005]

Key Word : Compatibility, Self-etching dentin adhesives, Resin luting cements, Microtensile bond
strength, Indirect resin composite block, Dentin
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Ak ASHTA S LA ote] ] Hepol
=4 3 FARAERA (SEM) 32

5% .
Aol ARESE Aobd &A= All-Bond 2 (Bisco
Inc., Schaumbrug, IL, USA), Clearfil SE-Bond
(Kuraray Medical Inc, Osaka, Japan), Prompt L-Pop
(3M Dental Products, St. Paul, MN, USA), One-Up
Bond F (Tokuyama corp., Tokyo, Japan)<] 47}4°]
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a1, 747 8 /34382 Table 13 2t MN, USA), Bistite II DC (Tokuyama corp., Tokyo,
AN E = Choice (Bisco Inc., Schaumbrug, IL, Japan)®| 47FAlo]1, Z7e] Fo T4 E-S Table 29t
USA), Panavia F (Kuraray Medical Inc, Osaka, =3

Japan), RelyX ARC(3M Dental Products, St. Paul,

Table 1. Dentin adhesives used in this study

Dentin Adhesive L
St Type Composition Lot Number
All-Bond 2 3-step Primer A: 2% NTG-GMA, acetone, ethanol, water 0000011967
(Bisco, USA) adhesive Primer B: 24% BPDM, CQ, acetone 0000011968
D/E bonding resin: Bis-GMA, UDMA, HEMA 0000007876
Clearfil SE-Bond 2-step Primer: MDP, HEMA, water, initiator 003A
(Kuraray, Japan) self-etching Adhesive: MDP, HEMA, initiator, dimethacrylate,
adhesive microfiller
Prompt L-Pop 1-step Water, stabiliser, parabenes, metacrylated phosphoric FW0062849
(3M, USA) self-etching acid esters, fluoride complex
adhesive Photoinitiator (BAPO)
One-Up Bond F Water, MMA, HEMA, coumarin dye, metacryloyloxyalkyl 23074510902
(Tokuyama, Japan) acid phosphate, metacryloxyundecane dicarboxylic acid
(MAC-10), multifunctional methacrylic monomer, fluoroa-
luminosilicate glass, photoinitiator (aryl borate catalyst)
Table 2. Resin cements used in this study
Resin Luting Type Component and Composition Lot Number
Cement
Choice Dual-cure  Adhesive paste @ strontum glass, amorphous silica, 0000011679
(Bisco, USA) Bis-GMA, UDMA, photoinitiator
Dual-cure catalyst paste : amorphous silica, Bis-GMA, 0000007490
TEGDMA, Benzoyl peroxide
Panavia F ED primer A: HEMA, MDP, 5-NMSA, water, accelerator 00139B
(Kuraray, Japan) ED primer B: 5-NMSA, accelerator, water, sodium benzene sulphinate 00025B
Univesal paste: Hydrophobic aromatic dimethacylate, hydrophobic aliphatic 00102A
dimethacylate, hydrophilic dimethacylate, sodium aromatic sulfinate,
silanated barium glass 00035B
Catalyst paste: MDP, hydrophobic aromatic dimethacylate,
hydrophobic aliphatic dimethacylate, hydrophilic dimethacylate,
silanated silica, photoinitiator, dibenzoyl peroxide
RelyX ARC Bis-GMA, TEGDMA, dimethacylate polymer, zirconia/silica glass BHBH
(3M, USA)
Bistite II DC Primer 1A:Phosphoric acid monomer, acetone, water 118
(Tokuyama, Japan) Primer 1B: Initiator, alcohol, water 212
Primer 2:HEMA, acetone, water, Dual-cured resin cement 3133
Paste A and B:MAC-10, methacrylic monomers, initiators, 84B-08R

silica-zirconia filler, BissMPEPP, NPGDMA, camphoroquinone,
initiator
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A A HES} 4714 9] Aol HAA S 242k =
st 167H4 Aoz B2}

o AAAZTE 1085t 125CA
80p51 nitrogen 9402 FLGAIA 7] 29} A A o]
gle EgExl E55 349t Low-speed diamond
saws o]&sto] HFHA EF (Tescera, Bisco Inc.,

Schaumbrug, IL, USA)= 6 X 6 X 6 m¢ Z7]Z A3t

Lite; Bisco, Inc

@@%8 Table 33 2t}

2) AlAA
A. Tooth Preparation
A T2 & Tymol &2 &35}

OFA

]

g ool

A&t S, low-speed diamond saw (ISOMET,
Buehler, Lake Bluff, USA)E o|-&3} HEt3k x| #Ato}
AZ PA3te Aold THE 320-grit silicon carbide

abrasive paper® ¥nlslo] ¥F &

B. Composite overlay preparation

UZ
EAG

2439

2 X 2 ar Teflon mold (Electron Microscopy Sciences,
Fort Washington, PA, USA)el &3& % (Tescera,
Bisco Inc., Schaumbrug, IL, USA)&

g 5 mold=

Table 3. Experimental Groups

7 6 mE 7
processing chamber (Nitro-Therma-

9, =AE o2 #180, #320, #400, #600 SiC 3
LFUFO R 1023 ML

2 dAnksta 20 - 50 um AkS
rga9.

EFATA|

C. Bonding of indirect composite overlays

A HNE S} oA
(Table 4, Table 5) £

AHAE Az Ao e}
33, 47149 Az

A E &} Ao}

A AAAE 747t 23sfo] x|oluHo] A5ty Ealy R

Az A

overlay s HAAIZh 424

g e,

3) A ARARIE 27

o1 TJ70

tensile bond stength)

AEE 37T SRl 244

(measurement of micro-

7t AFE A A7MEE epoxy HAE ]%’3}04

acrylic ring (27 20 mm, o] 15 mm)o] ¥

g Jow

All-Bond?2 (AB)

Clearfil SE Bond (SE)

Prompt L-Pop (PL)

One-up Bond F (OU)

Choice (CH) AB-CH SE-CH
Panavia F (PA) AB-PA SE-PA
RelyX ARC (RE) AB-RE SE-RE
Bistite IT (BI) AB-BI SE-BI

PL-CH
PL-PA
PL-RE
PL-BI

OU-CH
OU-PA
OU-RE
OU-BI

Table 4. Instruction for dentin adhesive systems

Dentin adhesives

Bond procedure

All-Bond2 (AB)

Clearfil SE Bond (SE)

Prompt L-Pop (PL)

One-up Bond F (OU)

. etch for 15s, wash and blot dry
. apply mixture of primer A and B
. apply D/E resin and light cure for 20s

1. gently dry dentin surface

w

[N

. 15s actively rub

. apply adhesive and light cure for 10s

. gently dry and light cure for 10s

. mix bonding agent A and B
. apply for 20s and light cure for 10s

. apply primer and dwell for 20s, gently dry to evaporate solvent
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Table 5. Instruction for resin cements

Resin cement

Choice (CH) 1. mix equal volume of adhesive paste and dual-cure catalyst paste
2. light cure for 30s

Luting procedures

Panavia F (PA) 1. mix paste A and B, protect with oxyguard II to ensure

anaerobic polymerization

DO

. light cure for 20s

RelyX ARC (RE) . mix equal volume of base and catalyst paste

[N

. light cure for 40s

Bistite 11 (BI)

—

.mix paste A and B
2. light cure for 30s

Eermpania Crmpails
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Figure 1. Schematic representation of micro-tensile bond strength test.

speed diamond saw (ISOMET, Buehler, Lake Bluff,
USA)E ol&ate] Fote] mg-Aege s 57 1.0
m =2 Asta A7k 2 SIHAA T oA Adsie] 1.0 X
1.0 m#] composite-dentin beam= FA AT} (Figure
1). o]Z2A ARE AA A5 16 - 46702 ThdgTt.

5 = (o]
2 992 24g

Z7} one-way ANOVA /
Duncan’ s multiple comparison testE AMg-ato] 2|4
T 0.05914 BA E438t%tt
4) FAAER A #2 (SEM examination)
a3

A1 g

o] W2 Shono %0 H1ud nAAGATLE g 7 gold HAH S BAehy] Y8l Xols HEH o
Hel Non-trimming 34]% ]85t} dto] oz Ad ¥2)8l9 epoxy resindl Erfsin

o] A]AES cyanoacrylate adhesive (Zapit, DVA, #2000 SiC paper7HA £2191v}8tE diamond paste®: ©|

Lewis Ct. Corona, USA)< ©]&3te] wlA| QA=
=74 zigel ¥}tk Universal testing machine
(EZ-Test, Shimadzu, Japan)< ©]€3l] Crosshead
speed 1 m/F2.2 3155 7lste] WAL ATA=E

B39

=
=

S3to] Analgitt, 37% oAk 30%3F AEstaL o] o
Al 1.5% NaOClell 583t AH2lste] HAAE 22| Ao}
AL A8 AAsAT. A% 2 Fol& S sl 7REHSt

20kvpell Al FAREAL @rlA (S-3200, Hitachi Co.,
Japan) 2.2 2,0008) = #&a] e},
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1. olMels Zatze

Table 62 4F7<] @A AMES} 4572 ”OP KSR
A& 23t AgA17] 16719 Ao mARIE 2974
S5 233 495 HoF One-way ANOVAETH
A e SAAIL AHAA Y T/ 2 HRARE (p (<
0.05)l 9J3te] frogh Jas we o= eyt

HAAHMER Choice (CH)E AR TollA 2FAEE
2-step A7FHEAE A ZA|Q] Clearfil SE Bond (SE) 7} 7F
=9kom 3-step “dold FH2A91 All-Bond 2 (AB), 1-
step A7H+21E H 24191 One-Up Bond F (OU),
Prompt L-Pop (PL)T2.2 Yelstth CHY 543 A=
ARl ABE 7IE2o® B9, SEE fro e Aol7t gl

Aoz L‘rE‘rkkorr% ) 0.05), OUSH PL& 5AgH o=
T WA R ‘E =& YERGE (p € 0.05,
Figure 2).

HAAER Panavia F (PA)S AHE-gH ol 297
T ABZF 7F8 =%ew SE, OU, PLEC2 Yeht

Table 6. Micro-tensile bond strength of dentin adhesives with resin luting cements

PASt FY et A|2AR] SEE 7|Fo2 %HH AB, OUE &
od9E Aol7k gigled (p ) 0.05), PLE freld il
S ARAEE YERASIH (p € 0.05, Figure 3).

RelyX ARC (RE) #RIARIES A3 Tl A= SEZF
M e AR EE B9om AB, PL, OUTe2 A
A=E YERAT REQ} T AZ2A PLE 7|EoR

o}tﬂ AB, OUx FA%E 2bol7F ldeH (p ) 0.05),
FAUA Be AgAEE By (p ( 0.05,

Flgure 4).

Bistite 11 (BI) HXANEE AH&et WL SEZ} 7}

= E]:l
T5 Yeiiigith, BI9} 22 A2 R OUS 7 ]—r__ié}ﬂi
PL2 f2A e atel7t giled (p ) 0.05), ABS} SE
E R B AFREHRS 23T (p € 0.05
Figure 5).
F1gure 6ellA] Hzo] ABS SE H2A ¢ 74 HIZIARE
A o ARAEE AAFoR 2L g HoH
PLJJr OU a9} 7 YRAANHNES ALg-dhE A F e
& %S Btk AB, SE, OUE AHe3l9S ) 2%

Et PAYA 7V =& s UehiSlH.

(Mean stength £ SD wps)

All-Bond2 (AB)

Clearfil SE bond (SE)

Prompt L-Pop (PL)  One-up Bond F (OU)

Choice (CH)
Panavia F (PA)
RelyX ARC (RE)
Bistite 11 (BI)

30.90 £ 9.67*
36.00 £ 9.63°

26.99 £ 9.04*
31.83 £ 11.80%

34.31 + 15.22°
35.78 £ 12.29°
32.31 £ 12.64%
33.42 £ 15.28™

22.49 + 6.40° 26.90 £ 11.36"™
23.33 £ 7.67° 33.29 + 13.12%
25.03 = 12.07" 24.49 £ 6.72%
22.53 £ 9.48° 22.717 £ 8.80°

Groups with the same superscripts are not statistically significant (p = 0.05).

Lo ] - T L O L R b

Figure 2. Micro-tensile bond strengths with CH resin
cement.

498

R A

- T LN P L-Ped D LI Nl F

Figure 3. Micro-tensile bond strengths with PA resin
cement.



FAPAAFE N7 B A AFold A 2A| 2wlof whe} Afo]
£ ude 4 Qi 3+ step *‘OP‘% HAA A ABE4-5
] YA T EFE o] FAU2H resin tag T3
Zo] 30 m=zA ol 2 & o] Itk (Figure
7. 8).

2-step x}ﬂﬂ’“ﬁé‘ AAAR SEx® €450 k(1 -2

) B3 F& JeERIoH resin tage ABS AR 2
o]F EGlow 1 $= ABOA Hrt Wol YEhE2 <l
g 4 JAJT} (Figure 9, 10).

1 step 2}7]—‘:' }\1-53 szLxﬂ PLE jxﬁzo] 17 (g} 1

UABA] ko resin tagE 2 - 5 m¢] Zo]E B
2‘;9_131 2 % SE 3 ABS Hlud o = AUdo
(Figure 11, 12).

I-step A+ AZA9 OU= &4%5F resin tag

o] "rgto] wj¢- mjekgk Ao & Yeltt (Figure 13, 14).

Sl
LR

Figure 5. Micro-tensile bond strengths with BI resin
cement.
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SEel H3le PL¥} OUe AUldo=z
A M| gao] BAZ A o7 VElyit)
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Figure 4. Micro-tensile bond strengths with RE resin
cement.

Blas

I E T E B B

L 1 i e

TR BB P | ofep i i P F

Figure 6. Micro-tensile bond strengths of each dentin
adhesive coupled with four resin cements.

Figure 7. SEM photograph of the adhesive interface of
CH-AB. Hybrid layer is well formed and resin tags are
infiltrated into dentinal tubules deeply.

Figure 8. SEM photograph of the adhesive interface of
BI-AB. Hybrid layer is well formed and resin tags are
infiltrated into dentinal tubules deeply.
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Figure 9. SEM photograph of the adhesive interface of Figure 10. SEM photograph of the adhesive interface of

PA-SE. Hybrid layer is well formed and resin tags are RE-SE. Hybrid layer is well formed and resin tags are
infiltrated into dentinal tubules deeply. infiltrated into dentinal tubules deeply.

Figure 11. SEM photograph of the adhesive interface of Figure 12. SEM photograph of the adhesive interface of
PA-PL. Hybrid layer is relatively thin, resin tags are RE-PL. Hybrid layer is formed limitedly and resin tags
rare and short. are rare.

Figure 13. SEM photograph of the adhesive interface of Figure 14. SEM photograph of the adhesive interface of
CH-OU. Resin tags are poorly formed. BI-OU. Few resin tags are observed.
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2 aryl suphinate salts, barbituric acid, tertiary
butyl peroxymaleic acid2-2 37} 1Al (tertiary redox
initiator) & ¥t TP a8y, A AFE-E OU
A A7) §Hg-2 Fo17] 93l aryl borate catalyst
22 37t MAAE Egetar 9l Panavia FoF 28-S
Aesta 1 Fe vE|g AR Yegtt. olF 9
N AIREE 3] A3t 71714 =g = ’\]7}"] 2Rehciy
dl, olw} 3259 erﬂo] S7h= o] Hxlz F2Ase] ¥
AP opldrta & 4 Atk

HHA | conventional 3—step AA AHRAEHAARJ] AB
o} 2-step AZHEAE HEAAQ] SE= A AHeE HR
ARES}E 23 =& wARIY 2/ =S eI
(Table 6). FAF A2} An7 BZA= o]& A2
AEH, ABIME Figure 7, 804 & 4 9l%0] €Fstn
AL NS B 4 3, SEMAE Figure 9, 109l
A E g Rl et dAe £ E #EE F %ln
AB % SEolA R resin tage B 52 Hylon 25 -
30 un HEO] ZolE Ho] 7ot APAEE Hels &5 3

Atk SEE AZHRAE Adobd HAAEZA AW BeHE
gk Zefo|m & AREStaL glov, F71z1xd ofste] &
Fro] gheFo R YA, BHFA HA Ko Zajol
™ Z2|d o] HErlH oz =¥F o] OUY PLES 1-
step AZHEAE HZA G vlmA] FHAo] EoEA ¥
7 o] & 98] SE7F 3-step AFobd H2HA|9l ABY 2]
A7t gl v A EE Bl

H 9d4= AB-CH, SE-PA, PL -RE, OU-BI$} Zo| &

Aok A ZAPER Aobd HAA 9} HZl AIMES 23514
AdE ot A AFAEE ZARIE Y. 28y
Figure 2 - 5ol & 4= 9150l A ZAR= #AGlo] ot
A HAA Y Rl whet o2 237t vebgTt 3-step &
obd HAA Y} 2-step AVHFAE HAAE 1-step A7H-
2g HFAA o v mA] FAAUA = wAR AT
S Yehiold. ot deld ez oUe b g7 AMES
AHEE i obe 2] PAS AHEE o vl A E& AR

AYEEE YA

SA0E B Ltep AR AL AT

o]

S AR S TP k] S
F4S A& 254 6 BREY T4}
Yol saBel 289 A7) B A+
Qq_SS).

23 9] whesl} o] FoA| AL Stk HRIAHES] ARg-of
Slo] Ao el vl Faety 53] HAHH e @
o 2 Bale o i) 9o e Do) B
A AR 2- step AZNEAE ARA = AgH oz A

= ol

T3¢ %1% (intermediate resin layer)&

501



LHBHX| BHEZES}S] ] Vol 30, No. 6, 2005

conventional 3-step H2HAl<} B4 Tht AFE HY o
™ I-step AZFEAE AZA <} 2] o] FF el
o A S Bk aev AR E A E AHSSHS
= o HEe] Ugd diaiM e FH2 =3 oA]7F et
I-step X}7Pj”?ﬂ HAA G HARMES] 232 of2&
g 4 glon g% olejdt dAE S5 A% =
33 FHZIEY] ARl digt A= At 28
Aoz Atsdnt,

1|
m

(

b

—|—‘

A7HAE Adobd HAA o HRIAHERRS] A3 oA
£ 1staAl 3-step conventional ‘Fobd H2A <} 2-
step Z7EA1E Atobd H2A 1- step Z7HE218 ArolA

HAANE 1A A7 AMESH AGAA wAQE 244

et HERAH ek FARAERZ (SEM)
ot theah 22 A48 A9t

Choice, RelyX ARC, Bistite II DC & ZIAHE7} A&

A=W 2-step AZHFAE Adobd FAAY Clearfil

SE Bond7} 1-step A7H-A13 Aol 2] Br} <]

AU =2 AR AR =S Bl (p (0.05).

2 1 Step ZA7FEAIE Aol Az o] AFd ALeH

HRIAHES} Aall s W W nlAQl 7 A
TE Eoﬂq,

3. 2-step A7HEAE dold HAAQI Clearfil SE Bond
© 3-step conventional o A2HA|Q1 All-Bond 2
ot Fo e pAQIE AR EA | S ER)A] sk
o} (p ) 0.05).

4. FAAH g FARAART #EA Clearfil SE
Bond¢} All-Bond 2& AH-3I91S W 1-step o2 A
AA R Hesta & ddd 245 2 U tagE Y
BRI

P FEEIA g AHE s
ﬂﬂH Aee wl$ Fasith vAFA Y] FEEE A

d 2-step AZHFAE Adobd HAA 9} 3-step ot A
3

e

2 =3
= =
1O

= &9

— mﬂ‘ i-n

W A ol

2

A 1-step AHLAR Aokd A2l Hlskel 4%
9 BEREE A7 3 YRA W ESe] A3 e 9 A
o] 953 Ao HrhE A

ikl

rak

I-_Tl__i_

1. Manhart J, Scheibenhogen FA, Chen HY, Hiekel R. A
2-year clinical study of composite and ceramic inlays.
Clin Oral Invest 4:192-198, 2000.

2. Peumans M, Van Meerbeek B, Lambrechts P, Vanherle
G. Porcelain Veneers:; a review of the literature. J
Dent 28:163-177, 2000.

3. Mitchell CA, Abbariki M, Orr JF. The influence of lut-

502

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

ing cement on the probabilities of survival and modes
of failure of cast full-coveraged crowns. Dent Mater
16:198-206, 2000.

. Knox J, Kralj B, Hubsch PF, Middleton J, Jones ML.

An evaluation of the influence of orthodontic adhesive
on the stresses generated in a bonded bracket finite
element model. Am J Ortho Dent Orthop 119:43-53,
2001.

. el-Mowafy O, Rubo MH. Retention of a posterior resin-

bonded fixed partial denture with a modified design :
an in vitro study. Int J Prosthod 13:425-431, 2000.

. Platt JA. Resin cements into the 21st century. Comp

Cont Edue Dent 20:1173-1188, 1999.

. Dias-Arnold AM, Vargas MA, Haselton DR. Current

status of luting agents for fixed prosthodontics. J
Prosthet Dent 81:135-141, 1999.

. Lopes GC, Baratieri LN, de Andrada MA, Vieira LC.

Dental adhesion: present state of the art and future
perspectives. Quintessence Int 33:213-224, 2002.

. Choi KK, Kim SW, Choi HY. Effect of filler addition to

bonding agents on the physical properties and the bond
strength to bovine teeth. The First International
Congress on Adhesive Dentistry(IAD, Program and
Abstracts):434, 2002.

Carvalho RM, Pegoraro TA, Tay FR, Pegoraro LF,
Pashley DH. Adhesive permeability affects coupling of
resin cements that utilise self-etching primers to den-
tine. J Dent 32:55-65, 2004.

Kugel G, Ferrari M. The science of bonding: from first
to sixth generation. J Am Dent Assoc 131(Suppl.):20S-
258, 2000.

Tanumihara M, Burrow MF, Tyas MJ. Microntensile
bond strengths of seven dentin adhesive systems. Dent
Mater 16:180-187, 2000.

Prati C, Chersoni S, Mongiorgi R, Pashley DH. Resin-
infiltrated dentin layer formation of new bonding sys-
tems. Oper Dent 23:185-194, 1998.

Tay FR, Sano H, Carvalho RM, Pashley EL, Pashley
DH. An ultra-structural study of the influence of acidi-
ty of self-etching primers and smear layers thickness
on bonding to intact dentin. J Adhes Dent 2:83-98,
2000.

Tay FR, King NM, Suh BI, Pashley DH. Effect of
delayed activation of light-cured resin composites on
bonding of all-in-one adhesives. J Adhes Dent 3:207-
225, 2001.

Tay FR, Pashley DH, Suh BI, Carvalho RM,
Itthagarun A. Single-step adhesives are permeable
membranes. J Dent 30:371-382, 2002.

Cheong C, King NM, Pashley DH, Ferrari M, Toledano
M, Tay FR. Incompatibility of self-etch adhesives with
chemical/dual-cured composites: two-step vs one-step
systems. Oper Dent 28:747-755, 2003.

Kramer N, Lohbauer U, Frankenberger R. Adhesive
luting of indirect restorations. Am J Dent 13:60-76,
2000.

Hasegawa EA, Boyer DB, Chan DC. Hardening of
dual-cured cements under composite resin inlays. J
Prosthet Dent 66:187-192, 1991.

el-Badrawy WA, el-Mowafy OM. Chemical versus dual
curing of resin inlay cements. J Prosthet Dent 73:515-
524, 1995.

Blackman R, Barghi N, Duke E. Influence of ceramic
thickness on the polymerization of light-cured resin
cement. J Prosthet Dent 66:187-192, 1991.



22.

23.

24.

25.

26.

217.

28.

Kato H, Matsumura H, Atsuta M. Effect of etching and
sandblasting on bond strength to sintered porcelain of
unfilled resin. J Oral Rehabil 27:103-10, 2000.

Hahn P, Attin T, Grofke M, Hellwig E. Influence of
resin cement viscosity on microleakage of ceramic
inlays. Dent Mater 17:191-196, 2001.

Sano H, Ciucchi B, Mathews WG, Pashley DH. Tensile
properties of mineralized and demineralized human
and bovine dentin. J Dent Res, 73: 1205-1211, 1994.
Shono Y, Ogawa T, Terashita M, Carvalho RM,
Pashley EL, Pashley DH. Regional measurement of
resin-dentin bonding as an array. J Dent Res 78:699-
705, 1999.

Suh BI, Feng L, Pashley DH, Tay FR. Factors con-
tributing to the incompatibility between simplified-step
adhesives and chemically-cured or dual-cured compos-
ites. Part III. Effect of acidic resin monomers. J Adhes
Dent 5:267-282, 2003.

Attal JP, Asmussen E, Degrange M. Effects of surface
treatment on the free surface energy of dentin. Dent
Mater 10:259-264, 1994.

Tay FR, Pashley DH. Aggressiveness of contemporary
self-etching systems. I: Depth of penetration beyond

29.

30.

31.

32.

33.

THRAIE MOPSEA2 AFNHESIS] HEHo] BEt o

dentin smear layers. Dent Mater 17:296-308, 2001.
Sanares AM, Itthagarun A, King NM, Tay FR, Pashley
DH. Adverse surface interactions between one-bottle
light-cured adhesives and chemical-cured composites.
Dent Mater 17:542-556, 2001.

Tay FR, Pashley DH. Water treeing-a potential mecha-
nism for degradation of dentin adhesives. Am J Dent
16:6-12, 2003.

Tay FR, Pashley DH, Yiu CK, Sanares AM, Wei SH.
Factors contributing to the incompatibility between
simplified-step adhesives and chemically-cured or
dual-cured composites. Part 1. Single-step self-etching
adhesive. J Adhes Dent 5:27-40, 2003.

Tay FR, Suh BI, Pashley DH, Prati C, Chuang SF, Li
F. Factors contributing to the incompatibility between
simplified-step adhesives and chemically-cured or
dual-cured composites. Part II. Single-bottle, total-
etch adhesive. J Adhes Dent 5:91-105, 2003.

Tanaka J, Ishikawa K, Yatani H, Yamashita A, Suzuki
K. Correlation of dentin bond durability with water
asorption of bonding layer. Dent Mater 18:11-18,
1999.

503



St

LHBHX| BHEZES}S] ] Vol 30, No. 6, 2005

O L=

Al E

ARZ

£ AFE ok HAA ¢ gzl AIMES] A A £ doliuat APttt EA S A3t 2] e] Fold S mEA
71 & Tescera ATL 287 A|# S Aobd 24 (All Bond 2 (Bisco), Clearfil SE Bond (Kuraray), Adper Prompt L-
POP (3M), One-Up Bond F (Tokuyama)) ¢} #IZIAME (Choice (Bisco), Panavia F (Kuraray), RelyX ARC (3M),

Bistite IT DC (Tokuyama)) & A 2sta nAQ1 A7 e B AR dn) 7 #adS Al 282 v 2t}

O EH 0oL X T
1. Clearfil SE Bond®} All-Bond 27} Prompt L-PopZ} One-Up Bond F Et} =& vlA|Qld 2T =E Bt (p (

0.05).
2. Clearfil SE Bond$} All-Bond 2 AF&-A] 1-step gobd A 2| B} £4Zo] T4 1 7 tagZh AT

g &4, mAIdH

2 ZIA

F0{ : AHAE oA HA, dRAAHE, A

504



