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The aim of this study was to evaluate the effectiveness of artificial saliva contamination and decontamination
procedures at different stages of a bonding procedure on the microtensile bond strength (MTBS) of two one-step
self-etch adhesives and a two-step total-etch adhesive to dentin of primary teeth.

Forty-two extracted sound primary molars were randomly divided into three groups depending on three adhe-
sives, Scotchbond Universal Adhesive (SBU), All-Bond Universal (ABU) and Prime & Bond NT (PNT). For
each adhesive, the teeth were allocated into seven groups. Except for control group, group 1, the groups were
contaminated with artificial saliva at three different stages: the groups 2 and 3 - before adhesive application;
the groups 4 and 5 - before adhesive polymerization: the groups 6 and 7 - after adhesive polymerization.
Decontaminating procedures were rinsing, air-drying (group 2, 4, 6) and air-drying (group 3, 5, 7). The speci-
mens were restored with composite resin (Filtek, Z350) and microtensile bond strength was measured. The data
was analyzed with one-way ANOVA and Tukey HSD test (p <0.05).

In the control group, using PNT resulted in significantly higher bond strength than when ABU and SBU were
used (p < 0.001). For three adhesives, the groups 2, 4 and 6 had greater bond strength than the groups 3, 5
and 7. Also, when the artificial saliva was contaminated before adhesive polymerization (group 4, 5). it showed
a significantly lower bond strength.

Generally the two-step total-etch adhesive generated a higher bond strength than the one-step self-etch adhe-
sive. Artificial saliva contamination before adhesive polymerization led to a drastic decrease in bond strength,
and rinsing with water followed by air-drying could not recover the bond strength.
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1. &7 T2 5w

2 d7E Fodge A A7 998
(Institutional Review Board, IRB)2] <18 wto} A3 =]
THIRB No: IRB PNUDH-2016-001).

1. AT ZH=

670E ol A E 2ol AF F-97t gle dds f74
4205 A7 st Al A= AR ]2 Aol B2 A 4T
A W Bttt & AT AME 3FR9 dobd A A
= & @A 272 HZAQA Scotchbond™ Universal
Adhesive(SBU, 3M ESPE, St. Paul, MN, USA), All-
Bond Universal™(ABU, Bisco Inc., Schaumberg, IL,
USA)# 7 @A 22 24191 Prime & Bond® NT(PNT,
De Trey Dentsply, Konstanz, Germany)< ©]-&3}ith. A+
2245 9l E 35% <14k A(3M ESPE, St. Paul, MN,
USA)Z AHE-3ttH(Table 1). %ol EHS 29A7]= &
Ho g olFELNO Taliva® Solution(Hanlim pharm Co.,
Korea)< ©]&3dt1om 319 74 4d#-E Table 29 2t
E3H71 Z-350(Filtek, 3M ESPE, St. Paul, MN, USA)&
o]t F&E3I Tt

Table 2. Composition of synthetic saliva

g % Bl
o] bk B % AA el e AR Had & e e D 000
3 A= wug AAolnt, mebA £ ATl 54 {1 4 NaCl (K.P) 84
oo E3X &aoA 7 AR AJold mH AF NaK (K.P) 120
ool QPN wsh oA e AATH: WHol & WA Ak CaCl(K.P) 15
4 A2AS T @ 2 A AR ) AR VA 9 MECLUSP) >
< u)w BAEe Zold K.HPO,(U.S.P) 34
Table 1. Dentin adhesives used in this study
Material Type Composition Procedures
Scotchbond Universal one-step self-etch MDP Phosphate monomer, Apply adhesive for 20 s,
Adhesive (SBU) dimethacrylate resins, HEMA, gently air for 5 s,
methacrylate-modified polyalkenoic acid copolymer, light cured for 10 s.
filler, ethanol, water, initiators, and silane
All-Bond Universal one-step self-etch MDP, Bis-GMA, HEMA, ethanol, water, initiators Apply 2 separate coats for 10-15's.
(ABU) mild air for 10 s, light cured for 10s.
Prime & Bond NT two-step total-etch Di- and trimethacrylate resins, PENTA, 15 s acid etch, rinse with water for
(PNT) nanofillers-amorphous silicon dioxide, photoinitiators, 10 s and blot dry, apply adhesive for 20 s,

stabilizers, cetylamine hydrofluoride, acetone

gently air for 5 s, light cured for 10 s.

MDP = Methacryloyloxydecryl dihydrogen phosphate, HEMA = 2-Hydroxyethyl Methacrylate, Bis-GMA = Bisphenol glycidylmethacrylate, PENTA =

dipentaerythritol penta acrylate monophosphate
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SIGITE Aol W
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AL T 2ol AAsAth(Fig. 1)
]2l Bag 2]ol= Adobd 2o mef FARel = 178 gxFo Ao Ao
SBU?L ABUT, PNTwo.2 F/FaIATh 72 & oA tix g3lo] 3% 3F 37 A%3I F A%
T, B 9 A7 (R AA =X A, izﬂ T A, HJZA F A&ttt Fedet $ 5
2ok 2 AR W (EAIS Az, dx)dl wet 7749 &k FAstn, 7t Folth 4024 FFEste] F
TOR Yol & 2170 o2 BERalt 2 2o wigd 2 HEE otk
ol52 Al FH|HY S golatA 7] Sl AT Fiel 5§ 27e Ao ol S 2Ty FY
oz e 7le s AEetd AtEdd wxld 2jsisl 21 %, JAFERA S F5keh 20% 1t 7|0
th 15x15%x10 mme] &= A7E33 4 (Tokuso AAsla 5z FF 7] A2 T H2AA S
curefast, Tokuyama Dental Corp., Japan)< A< & 7 ezt e oz ALt
2] A 2HES ofaEE gl J“H skal A IS 3T o A o2 Al e 9E FEN S F
th. Model trimmerE ©]-&38te] F shol] X|opgSe +2]< 4 277 TS o At
Weko 2 wiH HEES AAlste] HHT dobd FHe = 3 IFE s ek 202 37T &
ZAIZh o] F #600 SiC 917FA] (Buehler Ltd., LAke Bluff, atal 5% F<t ¥ A2AIZ F 10% 3t %
IL, USA)E |83t w3t o] =5 thEdlt. & 27 LS o2 A8t
o o2 ATlshy e dd e S
2) dold ®W A 9 #x Ha2 6 Uz FYe Ho R A
3 10% 7 FE3e $ Q1FEd S g
Zy 9] HololE 3% Aold HaA| 5 A" HIAA S 15% <t B2 AAsta bx B¢ 371 F
A ZAre] A Ao met A-gatsitt. olwf F ©hA| 4§24 g F} A7 g2 FY3 o g A8319
AQl PNTw o2 TR/ X|ob= AlzeAte] A Ao wpel 2H dat oz Aelsh e QFErd S 3]

35% ¢lxte 2 15% 7+ Ralstm 10% 7t A8 2

ol rulo

AFEIN S QA& Al7I9 IS A
HEZA T ol A TA] TS o= U

4 E9S 3 way syringes

AFe] A Al wht A 2 A ]
7S 1.5 mm FAZ 33 F=
FA7F <k 5 mm7}

Preparation dentin surface

| Artificial saliva 20s |
I T

Rinse 15s Airdry
fair-dry 5s
5s
[

Adhesive appllcatlon

‘ Amﬁclal saliva 205 |

Rinse 15s Air dry
fair-dry Ss
5s
I

Light curing

|

T

Artificial saliva 20s |

T
Rinse 155
Jair-dry
Ss

T
Air dry
5s

Composite resin application, light curing 40s

| Group 1 ‘ lGroup 2 | | Group 3 | I Group 4 I [ Group 5 I \ Group 6 | | Group 7 ‘

Fig. 1. Schematic diagram of the experimental design.
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A ZE Ko AlFES 24A13F FF 37T TRl B
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4) m A% A7 = (Microtensile bond strength)2] 73

A 2tE A]H S Micro Tensile Tester(BISCO Inc.,
Schaumburgurg, IL, USA)9| tensile zig®l cyanoacrylate
(Zapit, Dental Ventures of America Inc., Court, CA,
USA)= ©]&3t DHAIATHFig. 3). AlHEE 1A
71 &<t 8 Solu 3 Ho] 7leiA Al BE=E Fosisi
Ford BEqtHRle] HAAM ] s wj71A] 1.0 mm/min
o] £ gt Jhsta, AW F9Ut EElE e w1t
A3 & MPaZ gitste] nA Q% A= (Microtensile
bond strength, MTBS) & &35 th(Fig. 4).
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Fig. 2. Schematic diagram illustration the procedures for preparing the specimens used in the microtensile bond strength test.
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Fig. 3. Micro Tensile Tester.
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Fig. 4. Diagram of measuring microtensile bond strength.



J Korean Acad Pediatr Dent 44(1) 2017

Fotdat Hezle] AR A= tek
o) 152 SPSS(ver. 21.0)ll4 one-way ANOVAE ©]&
slo] Blw AT ALE A o2 Tukey HSD testE

0] -3¢ 0.05 frelgesedll A A5kt
. A+ &5
A 28 42}-1],] z]ﬂﬂ z%ﬂ Il we zh 2 ARl

5.00
+
20.00
.

o=
~ —
[
=
]
B 1500
=
3
1™
&
w
=
=
= 1000
)
=
B
<o
=
£
=
z 5.00

0.00

Group 3

[

Group 4 Group 5 Group 6

A7 A 291 ABU(11.03 + 8.66 MPa) ¢t SBU(15.69
+ 9.42 MPa)dll Hl&l =A Yebgth(p < 0.001). 18] <l
TEC AN T T TS AL YR FoA = PNT
7} ABUSF SBU® Hl&l] #nubH o2 =& AFAEE B
2, 3, 6lAE BAH R folgh alo] & H ot 4, 5t
A= frolgh Aol 7t vebA] sttt (Fig. 5).
7 JZA AN el od A7I9 1 2D AAG
Wil w2 MTBS 31 akS Table 40 gelstith. xH

o 2 AFEMS FH S AZXE AANE W (2, 4, 67)7}
Az P& w(3, 5, THET & MTBSQ% Btk ABU
ML 277 37 A Fod zo]E B (p < 0.001),

SBU¢t PNTIM = 2, 373 6, TaollA o3t Afo] & Hel
THp < 0.05).

ESBU BABU OPNT

Group 7

Fig. 5. Comparison of the microtensile bond strength between three adhesives at each step.
SBU = Scotchbond Universal, ABU = All-Bond Universal, PNT = Prime & Bond NT. Significant at p < 0.05 level(*).

Table 3. Comparison of the microtensile bond strength between three adhesives at each step

Scotchbond Universal All-Bond Universal Prime & Bond NT
Limmgs n Mean + SD.(MPa) n Mean + SD.(MPa) n Mean + SD.(MPa)
1 30 15.69 + 9.42° 24 11.03 + 8.66° 20 22.68 = 6.91°
2 16 11.74 + 4.03 16 8.99 + 3.29 16 1842 + 343"
3 20 1.49 + 3.39° 16 0.99 + 2.70° 20 465+ 6.19°
4 20 1.66 + 5.10° 24 2.02 + 3.82 25 5.58 + 8.40°
5 24 1.38 + 4.69° 18 1.88 + 4.54 15 321 =493
6 30 11.52 + 9.04 15 7.73 £ 5.31* 20 20.62 £ 8.94°
7 20 5.54 £ 575 15 5.19 & 6.04* 25 245 + 537

SD = standard deviation, MPa = megapascals

Different superscript letters denote significant differences between groups (p < 0.05, Tukey HSD test).
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Table 4. Comparison of the microtensile bond strength of three adhesives according to decontamination method after artificial saliva contamination at each

step
Decontamination
Adhesives Atrtificial saliva contamination Rinsing & air drying Air drying p values
Groups Mean + S.D.(MPa) Groups Mean + S.D.(MPa)
Before adhesive application 2 11.74 + 4.03 3 149 +3.39 <001 *
SBU Before adhesive polymerization 4 1.66 + 5.10 5 1.38 + 4.69 .855
After adhesive polymerization 6 11.52 £ 9.04 7 5.54 £ 557 .006 *
Before adhesive application 2 8.99 +3.29 3 0.99 +2.70 <001 *
ABU Before adhesive polymerization 4 2.02 +3.82 5 1.88 + 4.54 916
After adhesive polymerization 6 7.73 £ 5.31 7 5.19 £+ 6.04 231
Before adhesive application 2 1842 + 343 3 4.65 + 6.19 <001 *
PNT Before adhesive polymerization 4 5.58 £ 840 5 321 =493 267
After adhesive polymerization 6 20.62 £ 8.94 7 245 + 537 <001 *
Tukey HDS test, significant at p < 0.05 level (*)
SBU = Scotchbond Universal Adhesive, ABU = All-Bond Universal, PNT = Prime & Bond NT.
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