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Chemical compatibility of interim material and bonding agent on shear

bond strength

Jonghyuk Lee*

Department of Prosthodontics, College of Dentistry, Dankook University, Cheonan, Republic of Korea

Purpose: The purpose of this study is finding proper bonding agents to be used when adding bis-acryl composite provisional
materials. Materials and Methods: Three bonding agents with different chemical compositions were included in this study. Forty
disk shaped specimens of bis-acryl composite provisional material were prepared and divided into 4 groups according to the
bonding agents. Control group didn’t have bonding agent. Through the Teflon mould with 4.0 mm diameter hole with 4.0 mm
thickness the same bis-acryl composite provisional material was added on the disks after the surface of each specimen was treated

with designated bonding agent according to the manufacturer’s instructions. Shear bond test was performed and the fractured
surfaces were inspected with a microscope. One-way analysis of variance was conducted and the result was further analysed with
Turkey post hoc test at the significance level of 0.05. Results: The highest strength was acquired from the specimens bonded with
chemical cure system and it was statistically significant (P < 0.05). This group showed 100% cohesive failures. The lowest bonding
strength was recorded from the specimens used conventional light cure bonding agent, and this group’s result was similar with
the control group. The group used a light cure bonding agent claiming improved compatibility revealed significantly higher bond
strength to the traditional light cure bonding agent group in a statistically significant way (P = 0.043). Conclusion: According to the
bonding agent used the shear bond strength was significantly affected. Therefore the choice of proper bonding agent is important
when hiring a bonding agent to add bis-acryl composite provisional materials. (J Dent Rehabil Appl Sci 2016;32(4):293-300)

Key words: bis-acryl composite provisional material; provisional restoration; shear bond strength; bonding agent

ME
QAGEEE BARE BN 2ol HEH 5 B
ohUje} AA]s 2 A

2 Au)d g SEAA Fof a7} A
S 2o L= EHE AR F|FofoF —zﬂ_q_'l—,% T
A

% apgE 2io] e welo] By A, miel o

*Correspondence to: Jonghyuk Lee

Associate Professor, Department of Prosthodontics, College of Dentistry, Dankook
University, 119, Dandae-ro, Dongnam-gu, Cheonan, 31116, Republic of Korea

Tel: +82-41-550-0253, E-mail: hyuk928@dankook.ac.kr

Received: November 28, 2016/Last Revision: December 13, 2016/Accepted:
December 19, 2016

HZ QASRE AEs 1 B8 51 Ak e
U olefat Aol B5L vls0kaE AN R
£ 2o AR Folol O3 £ Al et SEFES 7}
A7) ol AL g ot BAgo] SEE AL HehE
wol w7slo} s A9E AFate] ARH/IE B
o}

Hlaolad QASE AER TEolF AR
=2 Agtol AL S0l BRF A flowable 27
2 olgsto] 470] 7Pssinl" 48] Fzol YOIHE &
£ 29 Rk T fowable HAE o] §

Copyright© 2016 The Korean Academy of Stomatognathic Function and Occlusion.
@It is identical to Creative Commons Non-Commercial License.

293



ox o oft
o o
>
e
10
L
)
i
S
P
tol
o
fd
oA
in)
B by o
fo ri o
b}

N
N
Rl
N
Ho
::Og,
)
o2
ok
=
bt
o
)
N
N
ol
|

Fa self-

i Lo
o ofy
4 =
o, of
bat
> F[O
)
& b
ol
m .
| rr
id
)
O
o IL
B
N
O.

Aol B8 BE A
% U]?"(JI:]—,N”W’ZZ’” :LﬂEE
e dAFEE S
Sojt AR A A

b4
2 4

Je ko odlo
1o ot

n

oo

o 1o
[ali i)
2

oo of |
it ook

N
> oL

-

3
I
©,
_\Ir‘
e

o)
2 Hordt
R}
lg 01313

ol
_ -
Worlr
(ICA
o r
>

>
J
=,
1l
i
>
)
o
e
i}
r
ol
=,
il

i)
2oy o
i
1o
M
N
=2
Jo
ofo
rol'
fol
k%)
i
ne
Ra)
>

1

50y

ox, OED
o El’;
o &2

I

=

T

P EGA 9] Mo lojA FhA| A
Alol] digh 27}k S, YAl
Aol A Thget BGAS] Bl

S g

D)
ol
iRl

f

i)
2
riy
oL OF

w oo o 2
(2 o M
-
(r
g2
Rl
ries
30
o

eV A

e
-
=2
>
e
ofy
ot
o
1>

1
)

ol

%,
Py
ox
o,
iu}
rl
(e
otd
>

Table 1. Experiment design

o] 715 HlAotAT YA FE AE2| A 1]
FFE dotr izt it AR7Hde 2R
=
‘.T“

M+BEE A B Ang 2717 U
Pe Arsigon AdRE
able 13} 2] ATk AHEH AR S] B 3
T Table 20] 7] s}3ich. AlH A|H
5 mm (27 x o)) APl BES FulelYR w2
o3 QJAFE x| F (Luxatemp”, DMG, Englewood,
USA)E Fslo] 1087 o] SREES V0 ¥
AT & 407h9] AHo] AREglon FHz 7t
104 ABS AP ABE 57 30 mme] UE
P HESEEE v T4l HAXIATIL A7HE IR
(Ortho—]et®, Lang Dental Manufacturing Co., Wheeling,
USAYE AHgste] Zolslgict. Zoje AlRe) EwE o
Tl A et ARG FoIst7] s #220-gric O ARE
2 Qubsigln, oY Q2L FRER AN Ax
sioick. 2419 AL 4e0] 37150 Baelc

>
,
> 0
A
>,
o
1o
ol
—-
—
(an)
8
B
X

Group code Description N
CO Luxatemp + Luxatemp, no bonding material, control group n=10
CF Luxatemp + CIEARFIL (chemical cure bonding agent) + Luxatemp n =10
SB Luxatemp + Single bond 2 (light cure bonding agent) + Luxatemp n =10
OS Luxatemp + ONE-STEP (light cure bonding agent ) + Luxatemp n =10

CO, control; CF, CLEARFIL; SB, Single bond 2; OS, ONE-STEP.

Table 2. Materials used in this study

Product Manufacturer Composition Batch
Luxatemp"” DMG, Hamburg, Germany Bis-acryl composite resin 706439
Ortho—]et® Lang dental, Wheeling, USA Acrylic resin 602713A1/01AD
CLEARFIL™ NEW BOND  Kuraray Medical Inc., Osaka, Japan =~ Chemical-cure bonding agent 053830
Adper Single bond 2 3M ESPE, St. Paul, USA Light-cure bonding agent N457137
ONE-STEP" PLUS Bisco, Schaumburg, USA Light-cure bonding agent 1200008878

Elipar™ FreeLight 2 3M ESPE, St. Paul, USA

LED Curing light
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ZF SR A B oy 2ol BYAE 47
O AIZEAL XA 2 Mtk A7 7HAIAE E
E2 A3ohs o155 WY EYA|(CLEARFIL™
NEW BOND, Kuraray Noritake Dental, Tokyo, Japan)
+ Bonding agent universal liquid®} Catalyst liquidE 1 :
1 Ul BESAL vlolAE BN R BE F 187 o
2 IE 712 AZAATH Group CF). BB B
(Adper™ Single bond 2, 3M ESPE, St. Paul, USA)= 15
=0 5929 tojas sai S26I 5L 4
AHTI|Z AXT F 10% 5 BEY Sk Group
SB). BEHH 2 g st o] 7}
5 AHTtel e BHOE She BYA(ONE-
STEP" PLUS, Bisco Inc., Schaumberg, USA)= | Z=A}
o Aghz BYAE S2) EE T ALegon 28]

£ F 1087 OFF 4E/1E AEAAT 1057 %
23t 5FtH(Group OS). F% e Elipar™ Freelight
2 LED Curing Light (3M ESPE)Z 1,200 mW/cm’ 0.2
R gsto] Aelgith Ao 2t BURE Ao
& A AT Group CO)

EA B & A7 4 mm9 98 1Y 7125 4 mm

A HERE E5(20 x 20 mm; 7FE x A2)E A|H
of PA7IAL H|20kAE YA E AR S Tl A
o oilth. Fo] HEE 587 7|Idd & EE5E A
7sto] Al S5 ITh(Fig 1).

S AIEE G 7] Foll 244 HEst &

L

Fig. 1. Specimen before shear bond strength test. Bis-
acryl provisional material specimen was embedded in
clear acrylic resin to be hold by special jig.
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5 A8 7](Instron 3344, Instron Co., Norwood, USA)E
AFESL] B 0.5 mm9] crosshead speed@ o] ¥
Aoks AR7IA] S 7hete] D92 d s F45)
Ack(Fig. 2). AT AFAT & 2 Al AN AlHE
O] FHA O Z L+0] megapascal (MPa)Z2 F+5}3ict &
AN E AFLE 1SO/TS 11405 (Dental Materials-
Testing of adhesive to tooth structure)ol] Wik o™, Fig,
28} o] Aol & 7hsk3ict

TP E AH-S AR 0|7 (stereomicroscope, SZ601,
Olympus, Tokyo, Japan)< ©]-&35}o] 108]& =2 &z 5}
Q31 Mok QASE AR URelA B0l e
A5 3% - (cohesive failure), B O] AHA] H
4= A% 9}- (adhesive failure), & 7} 2 S
=

=R
4$2 &3 9 (mixed failure) 2 EF5}

o

Bt A AP T g ALS & BARS 220
F(PASW for Windows, Ver. 18.0, SPSS Inc., Chicago,
USA)O.2 Uujx] ZAHE AT} Tukey AFFEA S AL
sjof fe)5F 0052 BB

Load
[w >
< . Bis-acryl provisional
material

Bonding agent

Fig. 2. Schematic drawing of shear bond strength test.
Load was applied at bonding interface.
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Table 3. Mean and standard deviation (SD) of shear bond strength (unit: Mpa) and failure mode analysis of all specimens
(unit: %)

Groups Mean + SD Cohesive fracture Mixed fracture Adhesive fracture
CO 12.56 + 3.30 - 100 -
CF 27.36 £ 4.30 100 - -
SB 13.29 + 2.56 - 80 20
oS 19.20 + 6.92 - 80 20

CO, control; CF, CLEARFIL; SB, Single bond 2; OS, ONE-STEP.

Table 4. Result of One-way ANOVA test on shear bond strength

Sum of squares df Mean square F Sig.
Intergroup 222573.161 3 74191.054 20.475 <.001
Intragroup 130446.077 36 3623.502
Sum 353019.238 39

df, degree of freedom; Sig,, significance.

Shear bond strength

co I

g SB i e
2 Y
0 5 10 15 20 25 30 35

Mpa

Fig. 3. Shear bond strengths of groups are compared and statistically analysed. According to the Turkey post hoc
test results, *1 denotes significantly different from the others at the significance level of 0.05. *2 denotes significant
difference between groups at the significance level of 0.05. CO, control; CF, CLEARFIL; SB, Single bond 2; OS, ONE-STEP.

AR Ays 2z SAH F8eE FAGHS 0.05). AdTE 7P F2 g2 58P 29HAE A
th(Fig. 3). 7P =2 AGEAY 2=+ a5 & gk 7(Group SB)oA 7]F =01 (13.29 £ 2.56 MPa)
GAIE AHEEE 2 (Group CR)OlA UeHg 0.1 (27.36 + ol thRTH A FAISE ghs Eth pEGSS
4.30 MPa) EL& AJHHo|A H]A0AE QAFE A5 Group CFE Aot tiE 23t ipd S Bt 5
A 3ol dojub= S IS B ATh(100%). o= of ok FE3 WA olx|gt AZFEe HlFAe] SRS =
7 29HYE o] 92 iR (Group CO, 12,56 * Aot EGAE AHEEE 739-(Group OS) G ZA A&
3.30 MPa)ol| H]3H F vl o] =& gt HQl Zoz ot oA 53 ZHe H 2™ Group SBEF Group OSTH||
S AP ERE SAFCE g AFolE HJThP < SARSE 3t AFO| = YEFFTHP = 0.043).
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