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T2 Avkeit.

B AddA AM-E A7MR 2R 28 (all-in-one sys-
tem)2 Adpor™ Prompt™ L~Pop™(3M ESPE, Germany)
9} Xeno® II(Dentsply, Germany)< o] &3t 1, A7Hky
2] Zzglolw] HFA 28 (self-etching primer adhesive sys-
tem)2 AdheSE®(Ivoclar Vivadent, Liechtenstein),
Unifil® Bond{(GC Corporation, Tokyo, Japan), 28z
Clearfill™ SE Bond(Kuraray Medical Inc., Japan) & ©I
4391, WEZTLE total-etch system?! Scotchbond
Multipurpose Plus™(3M ESPE, Germany)2 o] &315oH
(Table 1), 58 B3R 7-250(3M ESPE, USA)£ o
g3kt HAA e B $3He A FRAPIE B
7% 600mW/ cm?®] Optilux 501 (Kerr, USA)2 AH&-3li ).

2.
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1) £/3%3} adhesive layer F79] 5%

RY FotAo) =28 63749 Aot AAE FANE 674
7o g2 BFsld dlzxFog 379 ot 37% acid etching
agentg ©]&3ta] 15% F< AH2] T single bonding
agent(Scotchbond Multi-Purpose Plus, 3M ESPE, USA)
g Az AN E 228 F B3R (Z-250, 3M ESPE,
USA)E ¢ 1.5mm FA7} H =5 243 3 4027 3533
At UmA] 60709 X ol 22t self-etching bonding
systemell 12704 wj&dt & 242t 13 =¥, 28] =37, 3

Table 1. Adhesive systems used in this study

3 TH(Table 2).

BE Hote Aot HA Y Aoz Xote] FAE T
3= 2 diamond wheel saw (South Bay Technology
Inc., USA)E o] g3lo] o] 5EE 3 &% A5 800, 1000,
1200, 2400, 4000grit silicon carbide paper® ©]&3t &
Ao g At ggel SF5ol 9a 3% Bt 253 A
23k T 6N HClY 20%, 5% NaOClol| 28 ¢ g $il 1
27 289 AR
#RA-Fold A Q) E3pEol tlg FAARAR A FEL 9
Z9)8 7+ X opAR L 60%, T0%, 80%, 90%, 100%2)
2o 1084 o] &gt T 2Kve 20ma] Ak 4x 10-
2bar/padl AFAENANA FEF AR 4 AR FA
A& ) A (JSM-840A Scanning Microscope JEOL Ltd.,
U.8.A)3lA #&3te Polaroid 667 film(Kodak Co.,
UsA)ez 893 & g $EET Jobd Alol9] EA4F 3
adhesive layer?] FA& S3 A tHFig. 1).

)

2) AVAAAE &
(1) NEAZ
ARAPIEE 2] Aal B FE A% Hopdol

29 215709 Xoh= 60714 FAR 57) Lo g BRI

)

e Classif

Composition

pH primer Lot number

“Etchant: Phosphoric acid (35%), silica, water

Scotchbond Multi-  Two-step

Purpose Plus total-etch Bond: Bis-GMA, dimethacrylate, HEMA, polyalkenoic 4BK
(3M ESPE, USA)  system acid copolymer, initiator, water, ethanol

Adpor Prompt One-step Liquid 1: Methacrylated phophoric esters, BIS-GMA,

L-Pop BM ESPE,  self-etch camphorquinone, stabilizers 0.41 217988
Germany) system Liquid 2: Water, HEMA, polyalkenoic acid, stabilizers

Xeno 1T One-step Liquid 1: HEMA, aerosil R-947, BHT (stabilizer), ethanol, water

{Dentsply, self-etch Liquid 2: Pyro-EMA-SK, PEM-F, UDMA, BHT, camphorquinone, 0.98 506002930
Germany) system p-dimethyl amine ethyl benzoate

Unifil Bond Two-step Primer: Polycarboxylic acid monomer, HEMA, ethanol, water

(GC Corporation,  self-etch Bond: Urethan dimethacrylate, dimethacrylate, HEMA, 2.20 508011
Japan) system silica filter

Clearfill SE Bond  Two-step Primer: 10-MDP, HEMA, hydrophilic dimethacrylate, photoinitiator, water

(Kuraray Medical  self-etch Bond: 10-MDP, Bis-GMA, HEMA, hydrophilic dimethacrylate. microfiller 1.92 51337
Inc., Japan) system

AdheSe Two-step Primer: Dimethacrylate, phosphoric acid, acrylate, initiator,

(Ivoclar Vivadent,  self-etch stabilizers, water

Liechtenstein) system Bond: HEMA, dimethacrylate, silicon dioxide, initiators 1.69 G15066
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. Table 201419} o] 7t7t 18] =¥+, 23] &F
35} E¥7, 381 18 =¥ o 1020 3¢ + o

A ARAE £33 Fo B FREHYL. AFAE Axxste
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itz Fig. 1. Measurement of hybrid layer and adhesive

layer.

Table 2. Application protocol in the study ,

Bonding system © Treatment group Brosbidin

g : , cedure

. (Code) o «(Code) , ’ Lo
Scotchbond Etch with 34% phosphoric acid for 15s, rinse, dry gently, apply bond, gently
Multi-Purpose Control group air dry, light-cure for 10s
Plus (SMP)

Single coat (PLP1)
Multiple coats

Adpor Prompt (2 times) (PLP2)
L-Pop Multiple coats
(PLP) (3 times) (PLP3)

Multiple coats
(2 times) (PLP2.1)

Apply for 20s, gently air dry, gently air dry, light cure for 10s

Apply for 20s, gently air dry, gently air dry, reapply continuously, light
cure for 10s

Apply for 20s, gently air dry, gently air dry, reapply continuously

2 times, light cure for 10s

Apply for 20s, gently air dry, apply bond, gently air dry, light cure for
10s, reapply, light cure for 10s

Single coat (XN1)

Multiple coats

(2 times) (XN2)
Xeno 1T (XN) Multiple coats

(3 times) (XN3)

Multiple coats

(2 times) (XN2.1)

Apply for 20s, gently air dry, gently air dry, light cure for 10s

Apply for 20s, gently air dry, gently air dry, reapply continuously, light
cure for 10s

Apply for 20s, gently air dry, gently air dry, reapply continuously 2 times,
light cure for 10s

Apply for 20s, gently air dry, gently air dry, light cure for 10s, reapply.
light cure for 10s

Single coat (UF1)

Multiple coats

(2 times) (UF2)
Unifil Bond (UF)  Multiple coats

(3 times) (UF3)

Multiple coats

(2 times) (UF2.1)

Apply for 20s, gently air dry, apply bond, gently air dry, light cure for 10s
Apply for 20s, gently air dry, apply bond, gently air dry, reapply
continuously, light cure for 10s

Apply for 20s, gently air dry, apply bond, gently air dry, reapply
continuously 2 times, light cure for 10s

Apply for 20s, gently air dry, apply bond, gently air dry, light cure for 10s,
reapply. light cure for 10s

Single coat (CF1)

Multiple coats
Clearfill SE (2 times) (CF2)
Bond(CF) Multiple coats

(3 times) (CF3)

Multiple coats

(2 times) (CF2.1)

Apply for 20s, gently air dry, apply bond, gently air dry, light cure for 10s
Apply for 20s, gently air dry, apply bond, gently air dry, reapply
continuously, light cure for 10s

Apply for 20s, gently air dry, apply bond, gently air dry, reapply
continuously 2 times, light cure for 10s

Apply for 20s, gently air dry, apply bond, gently air dry, light cure for
10s, reapply, light cure for 10s

Single coat (ADH1)

Multiple coats

(2 times) (ADH2)
AdheSe(ADH) Multiple coats

(3 times) (ADH3)

Multiple coats

(2 times) (ADH2.1)

Apply for 30s, gently air dry, apply bond, gently air dry, light cure for 10s
Apply for 30s, gently air dry, apply bond, gently air dry, reapply continuously,
light cure for 10s

Apply for 30s, gently air dry, apply bond, gently air dry, reapply continuously
2 times, light cure for 10s

Apply for 30s, gently air dry, apply bond, gently air dry, light

cure for 10s, reapply, light cure for 10s
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(2) AHEFA = 27

1" A EE 5C - 60ToA 3024 6003)9) thermocy-
cling® A etk AHE HeAEEH7] (AGS-1004,
Shimazu, Japan)& AHE-3le] 50kg] 8514 2mm/min?|
cross-head S5 2 AGATIEE S8t

6) EAAE

Window$ SPSS 7.5 BAH7IAE o4&t One-way
ANOVA B4 & 3o 2 4379 A2 TA=S} £4459
%7, 2212 adhesive layer®] 57 Atele] foat HE5E Al
Pl om, AFFE FE L Scheffe testE o] &3] AlgYstHTt.

I. o745

1) 443} adhesive layer 7 &3
Table 3% Fig. 2& adhesive layer?] $A4E Ueld 2o
2E AZA N =X 2718 W) adhesive®¢
TﬂﬂE Z7HIAtH(p<0.05). A7FE-A] 3 2A 251 PLP2}
XN¢| adhesive layer7} A7HHE2] Ztolo] 3 2] 280 A
B} g JeERTH(pC0.05). Two stepdl A7HAEE2) Zelol
W HZAA 2NN EEZ4d] w2 gdhesive layers] $Ae

Table 4¢} Fig. 3& 429 %7 Yebd 222 SMP
A 229m=z 71 FAYSH one-step self-etch system?!
PLPo|ME R¥357} Z715) we) £439 A= 3715
ATHP(0.05). XNolME 13] =X frith 23] =3 5
9)5kA 2713192 (p(0.05) 239 33] Alolele F7tele 7
ko] gl ot BARCR foskA] kth(p)0.05). B XN
oA Bt} PLPoA 429 F77t o W3len, 371 = 4
A VERGTHp(0.05). ¥l two-step self-etch primer 3
AA 2E N FZA ) EEH ] BAJle] YT FA
+ 9339 om, one-step adhesive system¥} Hlwd o F
o =L AP oM (p<0.05), UFY 7% 0.49m=
two-step adhesive system % BAZHLE footA F2 &
A= AU, CFSt ADHAME fAH $A E4%
ol FAg= AUt

2) AGARAE S

Table 59} Fig. 39- ARA o] =oAL
Akasztee ¥Ry ¥Z2UAE Jelit, UF, CFe
AY7reE= PLPS ADHY ARAZA= Bt A v
™ (p¢0.05), total-etch system$l SMPRTH ¥& A%<

© £
froyE o £
N 32 (o % oru

[<]

7
o} BAZCE FolstA] ¥skth. PLPAM e Ex3lse
.

[<]
2 Zoz 2719 WA XN E 37hEe 24 g9 7ol ek ABARYEI SN AT Belon, 182

Table 3. Th|ckness of adheswe Iayer accordmg to bonding systems and application methods ’ (Unit : um)

Groups e Subzgmups Mean (SD; e _ Total mean (SD)
PLP 8.55 (2.68)* 24.58(11.64)"° 77.06 (12.22) 29.75 (12.44)" 35.18 (27.29)*
XN 8.71 (2.79) 18.46 (6.06)° 31.75 (9.48) 24.01 (8.20)" 20.94 (10.30)*
UF 31.49(12.77)* 127.24(37.53)" 312.57(116.84)° 102.42 (42.03)*  110.51(104.75)%
CF 47.17(18.07)* 158.71(18.68)" 337.57(181.61) 177.00(114.08)  159.94(135.67)°
ADH 56.11(13.41)® 84.98(17.73)° 236.59 (76.69)° 209.17 (55.40)*  133.14 (89.47)"
SMP 30.17(10.83) 30.17 (10.83)*

*The same lowercase letters are not significantly difference for each subgroup within a bonding system(p{0.05).
*The same capital letters are not significantly difference for each bonding system(p<0.05).

Table 4. Thlckness of hybnd Iayer accordmg to bonding systems and application methods ’ (Unit © ym)
Groups e ’ Szubgmws Mean (S];) : i . Total mean (SD)
PLP 107 (31" 1.51 (.29 2.05 (A6 1.56 (.22)" 1.57 (49)
XN A5 (15) 1.10 (.27 1.32 (.16)" 92 (.26)™ 93 (.37)"°
UF 49 (\19) 49 ((19)°
CF 73 (18) 73 (18)°
ADH 71 (.20 71 (.20)°
SMP 2.29 (.72) 2.29 (72)°

*The same lowercase letters are not significantly difference for each subgroup within a bonding system(p<0.05).
*The same capital letters are not significantly difference for each bonding system(p(0.05).
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Adnesive Layer Thickness

B8
B2
a3
021

Thickness (um)

ADH  SMP

CF

Fig. 2. Mean and standard deviation of adhesive
layer thickness according to bonding systems and
application methods.

Hybrid Layer Thickness

Thickness (um)

PLP XN UF  GF ADH SMP

Fig. 3. Mean and standard deviation of hybrid layer
thickness according to bonding systems and
application methods.

(Unit - MP

Table 5. Shear bond strengths according to bonding systems and appllcatlon methods
Subgroups Mean (SD) ‘

Groups ‘ 5 5 3 - 21
PLP 9.87 (2.04)° 10.67 (3.05) 13.27 (2.41)bc 7.13 (2.43) 10.22 (3.27)*
XN 13.27 (4.47) 13.28 (4.86) 15.54 (6.09) 10.05 (3.39) 13.08 (5.01)*
UF 13.36 (3.82) 15.45 (5.76) 15.72 (6.43) 16.06 (5.37) 15.23 (5.40)*
CF 14.98 (6.14) 14.33 (5.49) 14.95 (5.52) 15.62 (6.53) 14.94 (5.76)*¢
ADH 11.69 (3.03) 12.31 (5.54) 9.27 (3.42) 7.97 (1.80) 10.61 (4.07)*
SMP 11.76 (4.66) 11.76 (4.66)*

*The same lowercase letters are not significantly difference for each subgroup within a bonding system(p<0.05).
*The same capital letters are not significantly difference for each bond system(p<0.05).

Shear Bond Strength

Shear Bond Strength (MPa)

Fig. 4. Mean and standard deviation of shear bond
strength according to bonding systems and
application methods.
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Abstract

INFLUENCE OF MULTIPLE ADHESIVE COATINGS ON THE SHEAR
BONDING STRENGTH OF COMPOSITE RESIN

Heon-Dong Park, Nan-Young Lee, Chang-Seop Lee, Sang-Ho Lee

Department of Pediatric Dentistry, College of Dentistry, Chosun University

The objective of this study was to evaluate the influence of multiple adhesive coatings on the thickness
of hybrid and adhesive layer and shear bond strength(SBS) of self-etch adhesives and self~etch primer
adhesives.

The buccal or lingual crown dentin of extracted human molars was used. Self-etch adhesives or self-
etch primer adhesives were applied 1, 2 and 3 times on the dentin before light curing. In another group
adhesives were re—app\lied after light curing first layer. Treated surfaces were prepared to measure the

thickness of hybrid and adhesive layer with SEM, and shear bond strength to dentin using an Instron
machine.

The following results were obtained:

1. The adhesive layers increased with the number of coatings(p¢0.05) with all adhesives. Adpor Prompt
L-Pop and Xeno III were significantly thinner than self-etch primer adhesives(p(0.05).

2. The thickness of hybrid layers increased with the number of coatings(p<0.05).

3. The shear bonding strength of Unifil Bond and Clearfill SE Bond were higher than Scotchbond
Multipurpose Plus and Adpor Prompt L-Pop(p{0.05), and similar with Xeno III.

4. The shear bond strength increased significantly with the number of coatings in Adpor Prompt L-
Pop(p<0.05), but decreased at 3 times in AdheSE Bond(p>0.05).

5. In Adpor Prompt L-Pop and Xeno III, the shear bond strength decreased when adhesives were re-ap-
plied after curing the first adhesive layer.

Key words : Adhesives, Multiple coating, Shear bond strength
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