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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
Department of Conservative Dentistry, College 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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Table 1. Dentin bonding system used in this study
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4313}, dobd HAAZ = three-step o FH2HAQ1
Scotchbond Multi-Purpose (3M ESPE, Dental
Products, St Paul, MN, U.S.A.)9} All-in-one o}d
AZAIQl Adper Prompt L-Pop (3M Dental Product,
St. Paul, MN, U.S.A)2 AHati 1, 248 dlilere
7-250 (3M Dental Product, St. Paul, MN, U.S.A)&
AHEstT

EE Ao}& A% diamond disc (Isomet, Buehler,
Ltd, US.A)E o]&ste] Fste] A5 WadS AA
ot APk W Jold & =E2AAY. 9le X ol F
292 4R 3 For EFes

Ao AHgE ol FAAY GRS Table 17 231
Table 29 22 WA o2 A&tk A MA o (SM)
< Scotchbond Multi-Purpose (SM)E A|Z38]Ake] Z]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 (rthodamine B labeled) and light curing : 20sec

apply scrubbing continuously for 15sec (rthodamine 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

apply consecutive coats without waiting between application

(3 coats) (thodamine B labeled)
gently air dry ; light curing for 10sec
2 AFE81 L, o] wW adhesive resin®lE rhodamine B sile tester, Bisco Inc., Schaumburg, USA) Y227

£ A1kt & WAl 7 (2 coatsw)S Adper Prompt
L-Pops A ZAF] AN R 1527 A43 22807 ¥
71 Az T 1027t F2A G § oo F A & A&
sta 1027F F2AF stk Al |Al (3 coats) <
Adper Prompt L-Pops 2 coat &-43F o] % A WA &
Agota dA 1027 F2AF stk o|W adhesive
resin®l= rhodamine BE 71t} ZH2he] old A
A A2 -i’r: B2 G790 7-2502 10 mm o] 2 A
sttt =4 & ZF Xole T4 sl A4 diamond saw
£ o] &3t 7}EX/‘11E«1 Zol7k 1 x 1 mmol 2l 2]
AHo] HEE Xo} FEHS T4 JA Wk 24
Weko 2 747t Adsigint,

2. &= &o|M FAtSD|E 2

et #ol Agld AlAS F2A HeolA FAART
(Olympus fluoview 300, Olympus, Tokyo, Japan)=
Argatol #2E T o] ul, adhesive resind] £3H
rhodamine B7} #He ds B3k, @44 adhesive
layere] @ej& #&otn 11 FAHAE S48 Adhesive
layer®] 7= 1 AlHelA 718 ddstA 348€ FHE
EE=

3. oMl Ee Y £

g ekl Al M AR =S A (Micro ten-

31, 7} £ Cyanoacrylate (Zapit, MDS Products Co
U.S.A)E F&3td 24319t 1 mm/ming £&2
S 7hetol Aldo] Eeld W S 4 (load)< 7li}
k.

4. AN

e Adwe Haas 2ERAE 78§, 74 1Y
adhesive layer?] F7A1¢ w4
way ANOVAE Ap&sto] E2Aat
Duncan’ s Multiple Range TestZ ©]

o]

I &t

1. 2% #|o|X Z=Atsio|ZE 0|23t Adhesive
layere| =74

7+ A7 Adhesive layer®] 57 Table 32+ 22w,

three-step oFd #4191 Scotchbond Multi-Purpose
(SM)T2 62.35 ume] 2L (Figure 1), all-in-one 3o}
2|91 Adper Prompt L-Pop2] 2 coats (2 coats)w <
19.72 m=z AU} (Figure 2). Adper Prompt L-
Pop9 3 coats (3 coats)w< 76.25 m=2 4= ATh
(Figure 3). Al ¥7t9] Adhesive layere #Hi#t2 3
coatsite] 7Y FAR o 1 thEo 2 SME, 2 coatsit
THE FA7E gt AL 2l gk Aol 7F et (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 (gm) MTBS (MPa)
SM (n=51)62.35 £ 14.71 (n=30)20.09 + 5.19

2 coat (n =36)19.72 + 5.97
3 coat (n = 36) 76.25 + 19.47

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

7t A S E v AAA AT Table 33 22
o, SM& 20.09 MPa, 2 coats®< 15.07 MPa°| 1L
3 coatsT 19.26 MPa°|lt}. SMT¥ 3 coatsivl%
ofgt ato]7} gl (p ) 0.05), 2 coats™e] 2R =
SM-2} 3 coatsw BTt frol kA W3kth (p € 0.05).
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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 L-Pop. It provides
a more thick adheisve interface than
2coats of Adper Prompt L-Pop.

o] LY FAFFHo 3l TAFY elasticityd] 9
g3 TS U 452402 adhesived] 9o o
g A7 geksltt. Sunsangiam® Van™& adhesive
layer?] SAE S7MAIAA stress 4] 71 &8 gets
et A9E S 7§ doka itk olwf adhe-
sive layere A HAStE F52 %ll?-g sslsie Al
ol mAFEs a7 Ve s d. Kemp-
Scholte, Davidson &*%%"& FHTFEHS Zﬂ e 9%
2w o] R resin—adhesweg] =AE T4 dle =
%L/\] WAk 58S dFteln stk 28y Craig
52 B3 7lof v adhesived] EAJo| kel & 7153t
adhesive layerd ¥+ #aslsle Aol #elsit} sk
o A=} adhesive T2 BA dis] =Tol
lom Zhzkel Aol ARE-E Aol A Ao kM = A}
olZ Helt},

A =9} fracture toughnessel 9191 adhesive 71
o] = AHEE dobd HZA o whe} thE ¢ QIARELY
Aot HAo] A2 A3+ adhesive’t =EH oA
7] dlokste Aol $L23F . Unfilled adhesive$!
Adper Prompt L-Pope] =¥A] A&7} o} adhesived]
FAZY gkom o2 Qla] 3 FFEo| AAA Hu A
ATt e vA T2 4o F el us 44
adhesive A& $7MA adhesived FA7} OkoPﬂ
S B dold Hwo] #4357 adhesive’t A4EH =
O}Eq FEFE g dke A7 58] 3 coats?

< SM v AIRJIAAFFEHA A Fef A 2te]7F §13
o SMEth 5% adhesive ™5 E .

]I

rorr

FU b FlO



All-in-one ol A2 ¢ OF A &olA Bt =& &
ofld AYPAEE Hole T TE o|f+& oxygen inhibition
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o] gk Aol 7k §1%laL (p » 0.05), Adper Prompt L-Pop
o] 2 coatstillA+ Scotchbond Multi-Purposer2
Adper Prompt L-Pop2]| 3 coatswH.t} frofahA] v
nARIFAFIEE 7 e A2 Yegt (p (
0.05).
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