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— Abstract

needed.

The purpose of this study was to compare the shear bond strengths of 3-in-1 flowable composite to the enamel
and dentin of primary teeth to previous adhesive systems. 110 primary incisors were prepared and divided into two
groups: Dentin group included 5 groups: 1) Scotch bond Multi-purpose plus(DSM), 2) Single-bond 2(DSB), 3) Clearfil
SE bond(DSE), 4) All bond universal(DAB), 5) Constic(DC), and Enamel group included 6 groups: 1) Scotch bond Multi-
purpose plus(ESM), 2) Single bond 2(ESB), 3) Clearfil SE bond(ESE), 4) All bond universal(EAB), 5) Constic(EC), 6) Constic
with additional etching(ECE). A cylinder of composite was bonded to the prepared surface, and the shear bond strength
was measured. In the dentin groups, group DC had significantly lower shear bond strength than group DSE. No
significant difference was found between group DC, group DSM, group DSB and group DAB. In the enamel groups,
there was no significant difference between group EC, group ESE, and group EAB. This material showed lowest shear
bond strength among all tested materials in both enamel and dentin groups, showing insignificant difference with some
adhesive systems. Therefore, 3-in-1 flowable composite can be used for primary teeth restoration but further studies are

Key words : Shear bond strength, 3-in-1 flowable composite, Adhesive system, Primary teeth

1.4 E

Sgetl2 Mojd, Rt X[ Zote] A, otsdd AlQ
HE2 XN AHZ 52 ol 7HX| EoE A HloAAM &
O ofL|2t Aote +=EX| R0 Ha| A8 ULt

20F SHAHE MR of +EXE0|AM Holit O E F2 ¥
SX2HO ZME 12{5t0{0F stit= ol dE =FO| o
2 A0t BXto| HA =50 = =49 thealet B2 K& A
7t0| Ot ZQ%t 2ZO0|CH 2T HAF A|AR”S HE2 4Tt
S0|A H2 HoldE 7HMCH FUCH

0
1>
ro
vl
=
=
P
2
=
()
rx
o
=

Corresponding author : Shin Kim

Department of Pediatric Dentistry, School of Dentistry, Pusan National University, 20 Geumo-ro, Mulgeum-eup, Yangsan, 50612, Korea

Tel: +82-55-360-5180 / Fax: +82-55-360-5174 / E-mail : shinkim@pusan.ac.kr

Received December 18 2017 / Revised April 2, 2018 / Accepted March 9, 2018
XThis study was supported by 2017 Clinical Research Grant, Pusan National University Dental Hospital.



UCHIL.

2
A0t GAED ot set e |
SOl 20 =4 AlZts BEAZE = %‘Ef
SR SOtE HHM STt X|ote] ZGEHof thet 2= B
O YASLHI0-15], 3-in-1 X7HE4, R7HEA: K54 2822
of fXI0f Ciet ZBteS CHE HA AL HDY ARE B
A M2 3-in-1 Xp7HE A, Xt

HEH REd SYUTL FX ot 20j| CHet M2
SE=E 7|ES FA AL- ST HL Fot5hs Ao|Th

AOHX| 3t Q2o M EX|E X| 500
SOIIM X[ot @4, =25, J2[2 #BHO| 7

Table 1. Compositions of materials used in this study
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No.: PNUDH-2017-011).

Material

Composition

Ultra-Etch®
(Ultradent, South Jordan, UT, USA)

35.0% Phosphoric acid, Cobalt aluminate blue spinel, Cobalt zinc aluminate blue spinel

Adper™ Scotchbond™ multi-purpose plus
(3M EPSE, St Paul, MN, USA)

Primer: HEMA, light cured polymer, water
Bond: Bis-GMA, HEMA

Adper™ Single bond 2
(3M EPSE, St Paul, MN, USA)

Dimethacrylate resins, HEMA, polyalkenoic acid copolymer, filler, ethanol, water, initiators

Primer: MDP, water, HEMA, hydrophilic dimethacrylate, camphorquinone,

Clearfil SE Bond
(Kuraray, Osaka, Japan)

N,N-Diethanol p-toluidine
Bond: MDP, Bis-GMA, HEMA, hydrophobic dimethacrylate, camphorquinone,

N-Diethanol p-toluidine, silanated colloidal silica, initiator

All-Bond Universal™
(Bisco, Schaumburg, IL, USA)

MDP Bis-GMA, ethanol

Constic
(DMG, Germany)

Bis-GMA, Barium glass, inorganic filler
Filler content: 65.0 wt% (38.0 vol%)
Filler particle size: 0.02 - 2.3 ym

Unifil® Flow
(GC Corp. Tokyo, Japan)

UDMA, Dimethacrylate, Fluoro-alumino-silicate, silica
Filler content: 67.0 wt% (vol%: Not Available)
Filler particle size: 0.7 pm

MDP = methacryloyloxydecyl dihydrogen phosphate, Bis-GMA = bisphenol A glycidyl methacrylate, HEMA = 2-hydroxyethyl methacrylate,

UDMA = Urethanedimethacrylate
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Table 2. Application methods of dentin groups

Group Adhesive Composite resin

Application method Code

Adper™ Scotchbond™

| ®
Multi-Purpose Plus Unifil® Flow

1. Acid etching (15 sec), rinsing (15 sec) and air dry
2. Application of the primer (10 sec)

3. Application of the adhesive and air dry

4. Light curing (10 sec)

. Application of composite resin

DSM

[9a]

Unifil® Flow

—
=

Adper™ Single bond 2

. Acid etching (15 sec), rinsing (15 sec) and air dry
. Application of two coats of adhesive with slight agitation (10 sec
per 1 coat) and air dry DSB
3. Light curing (10 sec)
4. Application of composite resin

N =

I Clearfil SE Bond Unifil® Flow

1. Application of the primer with slight agitation (20 sec) and air dry
2. Application of one coat of the adhesives (15 sec)

3. Light curing (10 sec)

4. Application of composite resin

DSE

v All-Bond Universal™ Unifil® Flow

=

. Application of two coats of adhesive (10 sec per 1 coat) and air dry
. Light curing (10 sec) DAB
. Application of composite resin

Vv Constic Constic

. Application of a thin layer of Constic
. Massaging in Constic (25 sec)

. Light curing (20 sec)

4. Application of composite resin

NP Wi

DC

w

DSM = Adper™ Scotchbond™ Multi-Purpose Plus to dentin, DSB = Adper™ Single bond 2 to dentin, DSE = Clearfil SE Bond to dentin, DAB = All-Bond Uni-

versal™ to dentin, DC = Constic to dentin

Table 3. Application methods of enamel groups

Group Adhesive Composite resin

Application method Code

Adper™ Scotchbond™

| ®
Multi-Purpose Plus Unifil® Flow

. Acid etching (15 sec), rinsing (15 sec) and air dry
. Application of the adhesive and air dry

. Light curing (10 sec)

. Application of composite resin

ESM

Unifil® Flow

—
(=1

Adper™ Single bond 2

N B wN -

. Acid etching (15 sec), rinsing (15 sec) and air dry
. Application of two coats of adhesive with slight agitation (10 sec per
1 coat) and air dry ESB
. Light curing (10 sec)
. Application of composite resin

I Clearfil SE Bond Unifil® Flow

. Application of the primer with slight agitation (20 sec) and air dry
. Application of one coat of the adhesives (15 sec)

. Light curing (10 sec)

. Application of composite resin

ESE

v All-Bond Universal™ Unifil® Flow

. Acid etching (15 sec), rinsing (15 sec) and air dry

. Application of two coats of adhesive (10 sec per 1 coat) and air dry EAB

. Application of composite resin

v Constic Constic

. Application of a thin layer of Constic
. Massaging in Constic (25 sec)

. Light curing (20 sec)

. Application of composite resin

EC

VI Constic Constic

3
4
1
2
3
4
1
2
3. Light curing (10 sec)
4
1
2
3
4
1
2

. Acid etching (15 sec), rinsing (15 sec) and air dry
. Application of a thin layer of Constic

3. Massaging in Constic (25 sec) ECE
4. Light curing (20 sec)
5. Application of composite resin

ESM = Adper™ Scotchbond™ Multi-Purpose Plus to enamel, ESB = Adper™ Single bond 2 to enamel, ESE = Clearfil SE Bond to enamel, EAB = All-Bond
Universal™ to enamel, EC = Constic to enamel, ECE = Constic to enamel with etching
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Loading force
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Composite resin

"™~ Dentin / Enamel

Acrylic resin

Fig. 1. Equipment and technique for measuring shear bond strength. A: Universal testing machine, B: Schematic illustration

of the shear bond strength test set-up.
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Table 4. Shear bond strength obtained from dentin groups and
results of the multiple range test

Table 5. Shear bond strength obtained from enamel groups and
results of the multiple range test

Group MPa (Mean + SD) Bonferroni* Group MPa (Mean + SD) Bonferroni*
I DSM 17.56 + 4.00 ab I ESM 2271 £ 403 b
I DSB 16.94 + 4.89 ab Il ESB 2312 £ 5.08 b
I DSE 1896 + 443 b il ESE 19.29 + 437 ab
v DAB 1526 + 3.11 ab v EAB 20.68 + 414 ab
v DC 1333 + 2.65 a v EC 16.38 + 2.62 a
SD = standard deviation \ ECE 1817 £3.35 ab

* = Groups shown with different letters were significantly different at the p
< 0.05 level according to the Bonferroni Correction Method.

DSM = Adper™ Scotchbond™ Multi-Purpose Plus to dentin, DSB = Ad-
per™ Single bond 2 to dentin, DSE = Clearfil SE Bond to dentin, DAB =
All-Bond Universal™ to dentin, DC = Constic to dentin

25
B
s 20
=
215
2
7
210
o
ok
©
o5
(%)

0

DSM DSB DSE DAB DC

Group

Fig. 2. Shear bond strength of the dentin groups.

DSM = Adper™ Scotchbond™ Multi-Purpose Plus to dentin,
DSB = Adper™ Single bond 2 to dentin, DSE = Clearfil SE
Bond to dentin, DAB = All-Bond Universal™ to dentin, DC
= Constic to dentin
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SD = standard deviation

* = Groups shown with different letters were significantly different at the p
< 0.05 level according to the Bonferroni Correction Method.

ESM = Adper™ Scotchbond™ Multi-Purpose Plus to enamel, ESB = Ad-
per™ Single bond 2 to enamel, ESE = Clearfil SE Bond to enamel, EAB =
All-Bond Universal™ to enamel, EC = Constic to enamel, ECE = Constic to
enamel with etching

ESM ESB ESE EAB EC ECE

Group

Shear bond strength (MPa)
-t - n n w
w o w € w o

o

Fig. 3. Shear bond strength of the enamel groups.

ESM = Adper™ Scotchbond™ Multi-Purpose Plus to enam-
el, ESB = Adper™ Single bond 2 to enamel, ESE = Clearfil
SE Bond to enamel, EAB = All-Bond Universal™ to enamel,
EC = Constic to enamel, ECE = Constic to enamel with
etching
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