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ABSTRACT

THE EFFECT OF MULTIPLE APPLICATION ON MICROTENSILE BOND STRENGTH
OF ALL-IN-ONE DENTIN ADHESIVE SYSTEMS

Sung-Ae Son*, Bock Hur
Departinent of Conservative Dentistry, Gollege of Dentistry, Pusan National University

The purpose of this study was to evaluate the effect of multiple application of all-in-one dentin adhesive
system on microtensile bond strength using confocal laser scanning microscope and microtensile bond
strength test. Flat occlusal dentin surfaces were prepared using low-speed diamond saw. In group I,
Scotchbond Multipurpose (SM) was applied by manufacturer s recommendation. In group II, after Adper
Prompt L-Pop was applied for 15s and light cured for 10s, the second coat was re—applied and light-cured.
In group III, after light-curing the second layer, the third coat was re-applied and light-cured. Specimens
bonded with a resin-composite were sectioned into resin-dentin stick for measuring the adhesive layer
thickness by confocal laser scanning microscope and evaluating micro-tensile bond strength.

The adhesive layers of three-step dentin adhesive system, 3 coats of Adper Prompt L-Pop had significant-
ly thicker than SM, 2 coats of Adper Prompt L-Pop (p { 0.05). However, there was no significant differ-
ences in bond strengths between SM and 3 coats of Adper Prompt L-Pop (p » 0.05). And SM, 3 coats of
Adper Prompt L~-Pop had significantly higher than 2 coats of Adper Prompt L-Pop in bond strengths (p <
0.05). (J Kor Acad Cons Dent 29(5):423-429, 2004)

Key words : All-in-one dentin adhesive, Micro-tensile bond strength, Confocal laser scanning microscope
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A FAA L Agugol A wet gk £ gle of
Zo] Aold Aol & Fohn e all-in-one 4
o A= vhaA Adobd HFA e ALGAl e}l whet
TR F e Fed Az A= 89 MedE &

lo

Unfilled all-in-one o2 4 2tA4<1 Adper Prompt L-
Pop (3M Dental Product, St. Paul, MN, U.S.A)¢| 7
$ 2719 compomer Tl AME-H oW {3 o
el E total etch multi-step?t AZTH 2% Zeg
BP0 3 2ol = compomer 2 9+ ofL] 2} Ey) ol
T Aol 7hssin Aot By E A fo] besinhe
231} all-in-one Aol AZAo] gt EiolA multi-
step system Hlm @ o Folddl gk A3 g4
9 AT} ko two-step self etching sys-
tem®20h 23 ZE7t Wrhal stATHe? . K3 all-in-one
Fold AAA Y tdeid e ofd e Jied BHE 3

= &3 A3 o 2 o]E dentin bonding agent®] &
A AR ol B fle Ejol .

ol all-in-one o} H2AE Aol H4 o o}
& AN A=t AEH3 ot Pashley 572
unfilled all-in-one adhesiveZ two application $-&
A7z vlAE 9 A8l Frankenberger

Table 1. Dentin bonding system used in this study

ll-in-one adhesive?} &8 7}A] two-step ot
A AL E W A A= e dEE
. 21 A% all-in-one Jobd HHA S v A4
93 43S ol v)d) AJotd A2FA=I} moldth
T THE - All-in-one “obd H&AA o] 9lo] 7+ A 2ALE

=)

3 rlo
Qo
O‘Nv oo
MR o e

o ¢ -1
o o
R
i

HAAQ Adper Prompt L-Pop& th 24 & wo] &
BE dotE A F2A oA FA AuAL o] &
adhesive 719 3% vAAGEFLEE SH AT

0

[. 7z & By
1. AM# A

F2ol o8 HA) g2 A PR A, et 7R E A
L3199t} Aol AHAA 2+ three-step Aok HAAQ
Scotchbond Multi-Purpose (3M ESPE, Dental
Products, St Paul, MN, U.S.A.)$} All-in-one o}
A2 Adper Prompt L-Pop (3M Dental Product,
St. Paul, MN, USA)& AM8l9 3, S48 dxlezgs
7250 (3M Dental Product, St. Paul, MN, U.S.A)<
A3t

EE Xo}E A% diamond disc (Isomet, Buehler,
Ltd, U.S.A)E o]&ste] Fstd AR HEd S AA
ot HAH w e Fotd & =EAFHT 9719 Aol ¥
9z 34 e Fog BFagT).

Ao AR ot AR AEL Table 17 #3
Table 29+ 2& Waloz A&t A WA & (SMT)
2 Scotchbond Multi-Purpose (SM)E A 23 2] A]A|

Dentin bonding agent

Composition

Scotchbond Multi-Purpose

Conditioner — 35% phosphoric acid
Primer - HEMA, polyalkenoic acid, co-polymer, water
Adhesive resin - Bis-=GMA, HEMA

Adper Prompt L-Pop
(composite and compomer version)

Liquid 1 (red blister)

Methacrylated phosphoric esters
Bis-GMA

Initiators based on camphorquinone, Stabilizers

Liquid 2 (yellow blister)

Water, 2-HEMA Polyalkenoic acid, Stabilizer
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Table 2. Adhesive system tested in the study and application protocol

Treatment group

Application protocol

acid etching @ 15sec

Scotchbond
Multi-Purpose (SM)

washing @ 15sec : dry
primer application and gently air dry

adhesive (rhodamine B labeled) and light curing : 20sec

apply scrubbing continuously for 15sec (rhodamine B labeled)

Adper Prompt L-Pop 2 coats
(2 coats)

gently air dry : light curing for 10sec
apply consecutive coats without waiting between application

(rhodamine B labeled)
gently air dry ; light curing for 10sec

apply second coat

Adper Prompt L-Pop 3 coats
(3 coats)

apply consecutive coats without waiting between application
(thodamine B labeled)

gently air dry ; light curing for 10sec

2 ARg8la, o] W adhesive resin®]& rhodamine B
£ Arlsleh. & WA & (2 coatst)-S Adper Prompt
L-Pop& A|ZALE] AA DR 1527 435 A28 &
7] Az & 1027 XA S F olo] FHA S5 A&
Stal 1027 F2A et Al A 1 (3 coatst)
Adper Prompt L-Pop2 2 coat &4 o|F Al ] 32
Agsta Al 1023 #F24A 9T, old adhesive
resin®ll & rhodamine BE A7 Ztzte] Aold 3
A AY F, FEE A7 Z2-2502 10 mm o2 FA
3ttt 24 3 4 Xole < 3ol A4 diamond saw
E o] &35l 7t= XA R Aok 1 X 1 m] B 2de]
AHo| HEE Xo} A& FHOE JA4 W3 ZU4

2. SZH Hlo|X FAtAD|Y R

et 2ol Aeld AAE F2F oA FAEMA
(Olympus fluoview 300, Olympus, Tokyo, Japan)<
Ag-sted #Asl . o] Wi adhesive resindl £
rhodamine B7} &Hitd oS B3to], $AE adhesive
layer®] FelE #A3t3 1 FAE S8} Adhesive
layer®] $AE 2 AJHAA 7178 d98A FAHE FHE
A st9t,

3. olMelgZed e 54

iR efe] A AS v AJAE IR ESZAHA (Micro ten-

sile tester, Bisco Inc., Schaumburg, USA)el $Jx]A}7)
1, % & Cyanoacrylate (Zapit, MDS Products Co.,
U.S.A)E A8l 14815} 1 mm/min® $=& <
FeE et AlHe] #el8 o A (load) & 7153}

At
4. EHEA

WE AT Fagd 2EEAE 7 F 4 7Y
adhesive layer®] FA% BAAQFZELEE 242 one-
way ANOVAE At&ste] Mg AHE: 24 &
Duncan s Multiple Range Test& o] &3] A|&)3}%ic).

Y
H

L. o+

1. 3=H 2o|X FAtsn|dE o[&8t Adhesive
layere| 7|

7} 8% Adhesive layerd] 7= Table 3% Zom,
three-step o2 211 Scotchbond Multi-Purpose
(SM) 2 62.35 umo] 2L (Figure 1), all-in-one Aol
A 27|l Adper Prompt L-Pop2] 2 coats (2 coats) <
19.72 mZ E3 = (Figure 2). Adper Prompt L-
Pop®l 3 coats (3 coats)w< 76.25 mZ AT
(Figure 3). Al ¥z} Adhesive layer® H#z 3
coatsol 7 AW 1 g2 SMT, 2 coatsT
2 FA 7} gl fel gt Aol 7t 9Tt (p € 0.05).
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Figure 1. Confocal micrograph of
specimen prepared with Scotchbond
Multi-Purpose. The adhesive layer
appeared by red color, is continuous
across the interface.

Table 3. Thickness of adhesive layer (TAL) and micro-

tensile bond strength (MTBS) (Mean £ SD)
Groups TAL (um) MTBS (MPa)
SM (n =51)62.35 £ 14.71 (n = 30) 20.09 + 5.19

2 coat (n=236)19.72 + 5.97
3 coat (n = 36) 76.25 + 1947

(n=30) 15.07 £ 4.01
(n=30)19.26 £ 6.36

2. DM ZEL T &

7t AE 7% S vAIRZA I EE Table 37 22
o, SM< 20.09 MPa, 2 coatst& 15.07 MPa°|l 3,
3 coatsw 19.26 MPaclltt. SM#} 3 coatsT
& o)zt AL (p » 0.05), 2 coatsd] 2FATE
SMZ# 3 coatsT B} ]34 @3t} (p € 0.05).

itk

lor

IV. _éc_:n_l- al Xt
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Figure 2. Confocal micrograph of
specimen prepared with two application
of Adper Prompt L-Pop. The adhesive
layer is appeared by red color.

Figure 3. Confocal micrograph of
specimen prepared with three applic-
ation of Adper Prompt I-Pop. It provides
a more thick adheisve interface than
2coats of Adper Prompt L-Pop.

o] FEEY® FFFZo] el EAZY elasticity] &
g3 FgFEHo Ut 454802 adhesived] Gl o
gk A7) theksltt. Sunsangiam¥® Van®™-2 adhesive
layere] SFAE S7MAAAM stress #AH] 71 E dots
ded 48HE S/ F vk sl oldl adhe-
sive layere FEA TAste 59 442 43si9 4
e vATES gaATE
Scholte, Davidson 52 %}’F%%

2 Wi o] S Z resin-adhesived] FAE FAA 39 5
5”‘] Wske 7582 ¢k k. 22y Craig
58 53y A] el adhesived] EAJo] etz 75t
adhesive layers] FA& #Aigkel= Zo] fElsitt 3%
o A=} adhesive $A9H] #A did] =wo]
o Z4zte) Aol AHEE Aol AFA o mEtME 2}
o] & Bt}

At 79} fracture toughnessel 1ol adhesive 7|
o E3e AHEE Aot HAA o] met g F YA TP
det A9 AFE s adhesiver} EH Jold S
7 sHokste ol FL8T*P. Unfilled adhesive?!
Adper Prompt L-Pop2] E¥A] A7} wtol adhesive|
AL gkom o2 Qe i ¢ AXA Hu AF
Bw7t 248 uA 2 dod el v HeL
adhesive $¥71& Z7FA# adhesive®] A7} gkl X
< B Aold FHd #UEA adhesive’t ALEHEE
st FeEdd et 48 ZAaAZY. 53] 3 coatsT
< SMz vAIJFAFAEHAAM R s Zhe] 7t AU
on SMyRt; £ adhesiveF7AE EHT
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ol AL E Hole ¥ Y °]RE oxygen inhibition
layerd ZH& & 4 o @A AE&He A
monomer system¥} FHELAME AbLr} mhibitori
Fegra geiA o, oA Atie Fie Welste
YL FEARY BT Ade] gu® AW 3719 A
Z3}= resin® #29) inhibited zoneS ¥4 %}, inhib-
ited zoned FAE @A F499EH activating sys-
tem¥ #Ho] glom AHEY W FF Wl F] FAVL
FAYA Al unfilled all-in-one adhesive?!
Adper Prompt L-Pop2 £4% ZHI Ao BRZE F
g g 2=8 A FEAD 71540 5_1:}42) o AR o 2
air-inhibition layerZ &% F3°] douvtA X3t
adhesive 1ayer°ﬂ H712 2 adhesive layertt resing =
T3l AL uncured resing BASHA 3L resind] A
A Hotgles Ao A ghtZo] APA R g
& A= 3 WelEE overlying adhesivet}t composite
layer= A=A Eop,

A ZA Ve Adper Prompt L-Popg] AMHA] 15% &
Suj2 AR FRY e Y8 R d2AZE A
gk, gk o] Bpgo] ZAXHA AR oW o
29 bonding agent A7} AEH FFE o|FUde
Y& grold = 9ltb?. Caustond Sefton* Air-thin-
ninge adhesive?] FAE ZaA71 1 5 W E9 &4
o 71o43) EAFNAY Fa3 FF TS WalloHA = o

A¥g 9FE vAda . 283 air streamol
adhesive layer® oxygen diffusion®] ¥l&& s
Weko 2 g8 0|3 brush thinningdl ®ld ®ot o 2
A 58 Bl Fo] FFRFJESE ¢ HiltonH
Schwartz®®+ adhesive?] air thinning®] A& &7 =
X & g AT385 = air-thinninge] A9ARAE
& 7taA71ta &1tk Adper Prompt L-Popel #&=¢
37142 9@l adhesived FAZF UF ghobAH 9
Wl Zol o] B AXA Hu U ﬁ%«i 78"?— adhe-
sive layer?] thickness® Z7M1A ol &A|EZ 23}
A Bt 932322 Adper Prompt L—P0p94 AHEAL
712 AZE u o] S X84 ) 7127 HE
& adhesived] thinninge] ¥old o g HE3 7|+
2 gle et 3 Fr]dxrt AAsEA] ot Sui=
AHEE R FET S| gle Wz Aok g

APAme Gk vX R &) TuE g Iz
of #g F71HAQ A7 2estelet A4ETt. Adper
Prompt L-Pop®| 3 coatsAl I 777} 76.25 m2 air-
thinning® oxygen inhibition layer®] &3} 443 7+
aF gl AZEr
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All-in-one adhesive®] CHEXI0| OjHIBZEZIT 0] DjAl= F8t

2 A8 Bl Aot g nAAAEAREE FHA
all-in-one “3o}d A&AY 3-coats Th54Eo| three-
step ‘ot @Z}zﬂg} Hiwe Hots of viwA FL A%
EER F S s 1 ©|Z2 all-in-one ”0}1‘
HHA S 5 2 8o 3% “ﬂ"ﬂ Bi?ﬂi EE}
N—o].xl gzﬂ-ﬂ =
All-in-one ‘o2 ]

A -go] Aol 3& ?}—5 g = ﬂour %”E}
Hog old F71AQ A4e ll—in—one ”0}7“
AERA Y 71 2 A Aled HsitE A vk
AY 4 i} ¢ez all-in-one Aobd Xiﬂiﬂ«] E‘r"hﬂ
AEH O HFEd U o B A7t Bestezt A
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v.2 B

Three-step “doFd 2|9} all-in-one “Fold A &A]|
2 0= A48 A48 7% adhesive layere] F79} 2ol
Aol thet vAQFAFAE vlAe FFE Fothz}
HZ EAE 9l Holg MY Fo=2 UFd,
Scotchbond Multi-Purpose®} All-in-one “&ot2 2 24|

91 Adper Prompt L-Pop2 AHE-3te] 242 881t &
OP‘]J*} AR AHE 324 oA FARAn AR ¢

#3te] adhesive layer®] 77 E 34 sta WAV AR
E% 24 23 o3 22 d9E g9
1. Adhesive layer® $7Z 48 A3
Scotchbond Multi-Purposev& 62.35 + 14.71
o|%1, Adper Prompt L-Pop®l 2 coats¥< 19.72
+ 597 m2 &3 HU}. Adper Prompt L-Pops 3
coatsi 76.25 + 19.47 mE AT Al #3te)

Adhesive layerd] B#z2 3 coatsTo] 7H4 FANL

B 1 GO0 SMT, 2 coatsT £HE FA7E bR
I e g Aol 7E AT (p € 0.05).

2. AR ARAE SA3 A5

Scotchbond Multi-Purpose 20.09 + 5.19 MPa,
Adper Prompt L-Pop¢] 2 coatsw 15.07 + 4.01
MPac]%l3t, Adper Prompt L-Pop<] 3 coatsT <&
19.26 £ 6.36 MPaol{t}. Scotchbond Multi-
Purpose# Adper Prompt, L-Pop¢] 3 coats & &
9 o)z} i (p ) 0.05), Adper Prompt L-Pop
2] 2 coatsTANAE Scotchbond Multi-Purposew 3
Adper Prompt L-Pop?] 3 coats2t} #2317 @&
o ARJIAZZREE M Ao g eyt (p (
0.05).
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