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— Abstract

contamination on shear bond strength was evaluated.

bond strength was measured.

The aim of this study was to compare the shear bond strengths of orthodontic bracket with Conventional primer
(CP), Moisture insensitive primer (MIP), and Self-etching primer (SEP). In addition, the effect and the timing of saliva

A total of 135 bovine mandibular incisors were used in the study and divided into 3 groups. Group I, I and III
were used CP MIP, SEP respectively. Each group was then divided into three subgroups: the group without saliva
contamination, the group with primer application after saliva contamination, and the group with saliva contamination
after primer application. After the primer application, the metal bracket for the lower incisor was attached and the shear

The mean shear bond strengths was highest with CP and lowest with SEP in dry condition. However, CP showed a
significant decrease in shear bond strength in the presence of saliva contamination. MIP and SEP showed no significant

decrease in shear bond strength with saliva contamination.
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Fig. 1. Teeth embedded in the mold with acrylic resin.

Table 1. Compositions of Primers Acoording to Manufacturer

Primer Composition

Transbond XT Bisphenol A diglycidyl ether dimethacrylate
primer  Triethylene glycol dimethacrylate
Triphenylantimony
4-(Dumethylamino)-benzenethanol
DL-Camphoroquinone
Hydroquinone

Transbond
plus SEP

2-Propenoic acid, 2-Methyl-,Phosphinicobis ester
Water

Mono HEMA Phosphate
Tris[2-(Methacryloyloxy)ethyl]phosphate
DL-Camphoroquinone

N,N-Dimethylbenzocaine

Dipotassium hexafluorotitanate

Transbond
MIP

Ethyl alchohol

Bisphenol A diglycidyl ether dimethacrylate
2-Hydroxyethyl methacrylate
2-Hydroxy-1,3-dimethacryloxypropane
Copolymer of itaconic and acrylic acid
Diurethane dimethacrylate

Water

Diphenyliodonium Hexafluorophosphate
N,N-Dimethylbenzocaine
Triphenylantimony
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Table 2. Experimental conditions of each groups
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Fig. 2. Schematic drawing of Shear bond strength measurement.

Group Subgroup N Condition
A 15 Acid etching + CP

Group [ B 15 Acid etching + saliva contamination + CP
C 15 Acid etching + CP + saliva contamination
A 15 Acid etching + MIP

Group I B 15 Acid etching + saliva contamination + MIP
C 15 Acid etching + MIP+ saliva contamination
A 15 SEP

Group II B 15 saliva contamination + SEP
C 15 SEP+ saliva contamination

CP = Conventional primer, MIP = Moisture insensitive primer, SEP = Self-etching primer
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Table 4. Shear bond strength values measured from samples in each group and effect of primer type on SBS depending on timing of sa-
liva contamination

A B C
Group N Mean + SD (MPa) N Mean + SD (MPa) N Mean + SD (MPa)
Group I 15 17.76 + 5.83° 15 851 + 4.01° 15 10.23 + 5.95
Group II 15 15.73 + 3.89® 15 12.03 + 440% 15 11.85 + 6.86
Group III 15 12.74 + 409° 15 12.32 + 3.74° 15 1173 £ 5.25
p 0.044 0.019 0.766

p : Kruskal-Wallis test
a, b, ¢ : Same superscript letters in the columns indicate non significantly different (o > 0.017) by the Mann-Whitney U test as post-hoc test.

Table 5. Effect of saliva contamination on SBS in different type of primer

Group 1 Group II Group III
Subgroup N Mean + SD (MPa) N Mean + SD (MPa) N Mean + SD (MPa)
A 15 17.76 + 5.83° 15 1573 + 3.89 15 12.74 + 409
B 15 851 + 401° 15 12.03 + 440 15 1232 + 374
C 15 10.23 + 595° 15 11.85 + 6.86 15 11.73 + 5.25
p 0.000 0.108 0.823

p : Kruskal-Wallis test
a, b, ¢ : Same superscript letters in the columns indicate non significantly different (o > 0.017) by the Mann-Whitney U test as post-hoc test.

24



t

=

ots 0| AFOM 2AHE EE
[

QA
J

I

FRACY.
=
A

=

[

A0 A

AR 2 X2t STA2 7

—

2
[S)

=

=

tol RXIE A

«
AlS

CH

=

=

J Korean Acad Pediatr Dent 46(1) 2019
x

HZolof T Ej g0

.
o
[

to| x|of
=~
=

[

bS|
S

7

—

[¢]
of X[ote+ o

20| YUE 70| 851 MPaZ 7}
t7 T2 of

H

Aol ME2
o

£ & 89| 3t EX|ef 24749] HBtef X

Qo

t

of Aol ALY = U7| WE 0| X|ote] B2 7| Ztofl
0 ARSI SEOl QU7| IZO[CH13,14]. 2K

0| g{E IAZ0| 17.76 MPaZ 7}

E

Score 1 Score 2 Score 3

Score 0
10
10

B
B
B

group. There is no statistical difference between the ARI score of
Group

each group
M2 = LEt S AT 3t AT ALO[Of SAHIH

o
PN

Group I
Group III
Fisher's Exact test

Table 6. Distribution of Adhesive Remnant Index (ARI) of each
Group 1

<0

= OF7[3t7| W2 O0|CH17].

i

1
by

5 2

7IA
ot 2 B0 o

J4

oio|t =32

I

c}.

1123 - 1131

o

[

(19]

|

ool of2] A7t A=,
o

oAt
Efo} 9 Qi0| QIE IAZO| AT} Bt

b

[

.
<)

S

3

—

20 o2 o] AN 2

3

5.9 - 7.8 MPaz}11 3}¢ 1, Lalani

At 20iIA
0| QO IIB, ICZ0| H|}0]

.
o

—

Reynold[18]2| AF0fA=

Pad=

Ch. 0|2

| =
M

20| &

=

off Efe

e

2tojof =
29l

I

ct.

(o]
AN
Zt 2| ARI X|4=2)

o
us =
=

H.

b

[

—

20| 7t SAXHL=

AR

Table 6
Qf OFEHILX| = 97Y

i

2. ARI score®| H|

F

—

O CP
o

T

OH
=

otLt. S4

=
10!

oju
=r
I

=t
At

1L

=

=

Sefel

—

[

b

HO|X| QQtCt MIP

—

21 2l JHEE 2788 Z2to|HO[L}. &

xtol
o, =, HEMAS}

.
o

=
=

b

A AB0f 3 & CH8,20]. A Zat MIP

.
o

F

o O
= "1
)

LR

9
A SMICH

=
i
k

SAN2Z 79
—_

ojof| of
xol=

.
o

=
o

=
oF
k)

=

Y| X|

—

[

2HO|CH8]. E& HE A

3

[

|
[e)

=4 21, 2E ZR0M SANH2E Folgt 222 X0
O|X| GARALH.

0|l

bl dE 897t & /ULt O

.
[

N

o
T

oj

=

S + U282 [ISHCh J2Lf Efe

i

Kt

bt

|
[¢]

®s

[

.
[e)

=9 FolO|

£[0] FtCh 12

ARIZE N

MIPL} X} 7}

Mot= S0 ALE 7t
PSP

o

O] A0 AFZEl SEP=
2N JHEE| A CH10]. Transbond Plus SEP

SEPZ} QULCE.

ol
md

<l

Al
CP, MIP, SEP

Kr

<r

I+

=itz 2

3

[

o
o

—

&| SEPO|C}t. Methacrylated phosphoric acid esters& FHE2

£ 3}, Phosphoric acid?} Methacrylate groupO|

25

£l
=

2
t2

—

F

C
[
C

VS
(hl

S
(s
q

q

A

ol 22}

=X

M2

o
of Bt} 2 A7t

=]
e

A&t

=

=

1

1

—

[

O] AAL0f| A



J Korean Acad Pediatr Dent 46(1) 2019

FC}. Methacrylate

ke
O =

tEXEIE =

AT

=
e

At

=

ol
&r
ar
Bl

ol

SO EfAof ofet 2F

—

[

SRt

StiCt. J2{Lt 21E Efeiit= o
o
=

c}.

F

o
dH o d70|H Efdol PHYRES EEDSH|

| THEO| 2f Tl Hat2l A ALO|O M O BEO| YO
HO|X|

—

[

—

tef A FHLQ| Ete

xl0
el
n

£l

2f
tCHe A2 O|0I$HEH17,28]. 2Lt
=

xto|
Z

o a7

=

OfCt Chfet gotol Bt S ZhX| 1 Q17| = 0f ol2ict dH| 2|

ojzf 7 Zafet K|
o1

—

b

—
=

[

2
S

|
P

At

=

=

ICH21). SEP

5[0 AMEEICh

Al@t SEP

S
O] A7+ 2ot A

=t
= B
X X
(=R
[

[

388 &
2

al
=}
o

2
5]

2 ACH22,23]. Of AFHOIA ALE

MEO| O S 9I310f 2740| packe

x
~

q

EE HRCH23]. 0]

o

—

[

FC}. Bishara[24]

|

Transbond Plus SEP
o

o, 2¥S HA

| 2otz

SE| CHA A

0

E
Klo

[yl

[25]2 X

oy
Etet 2

X
(4

q

—

F bl et

o
o
—

b

In]
H0{F Rt SEP

IX] o

[¢]
)

4

=~
=

x
=

28

10|

A

7.

CP7} MIP, SEPELCH EFY @ Hof| o|sh

ot

| —

[

H

o
[=]
o

O] AH0i A

=

=

SEP

| —

[

ot B8 20 #3 2F Ao&

pekel

=
HOICED SrRiCh Of A0 A

3.85, 14.50 + 3.42 MPag|

~

od

=E 7HAIX

B0

%UCH 0|23 Zat2 2 W, Bt ©

Zot 2HE0M= R2l5H

SEPQ| AHBOl H Relet Aoz EQICh J2iLt Bt 2Ol gl

CPE At

N

oF

o
a4

| DFAM =2

[e]
CPEC} MIPQ| AIRO| G

7R|0 Bt @ Hoj = & FfStEt=
L=

=

=

EI:IOE

F

CtZASHZ}
—

ol

b

.
o
[

o A}

)

AlZ[0f] tHEkA

—

[

20| Yot

OH
20

AOIAM Et

F

C
[

F

X
At

S|

X
=]

-

FA

oQs
T g

=
[

2|7t Of2i2 &N

A
2
O =2 AREICEL

ot Ch20t 22N UCH12.26]. Bt ChE

dadtes

0

=

1

1

CP, MIP, SEP

—

[

Ol Ciol A = Z=AFSHRILY.

0] A0l

=

£[0] 0, Etel & at
—

M
(=]

Ii__l.l.

§otAS M7t HEH 2
Cf

HE A
= O

o 20|

HH

= MIPS} SEPO| H|3}0]

Et 20| gl= 2H80A CP

ES

of Efe

.
(=)
s

2ol H&

O ZAH|QL 2Tl Atoj2
XA =ICt Webster

Al

2t0[

Al

2
5]

Z2tO Af

x

q

A
o

(2712 T+

|

=)

&

20 Z2to|H £ H

rk

|

ofl

o)t

K.

olo
&r

ctOo|

I

20l o 0|

of B3 ®2 2g 2=

foF
oo

Kr

MIP EE= SEPQ| A}

N

af

tRACH28]. = CHE A0l

<)
oot HHifE= 2E &2

o
[

[

soir}
| ol A

9

(29]

|

=2

X Cacciafesta
Ct. o] AF0IM

LSS

AH8S Be= ZEto|n HE T EfY

£ P2

References
1. Proffit WR, Fields HW, Sarver DM : Contemporary ortho-

=0f o2 HOIC}
26

ArETH T oA

=

=

Holon MIPQ} SEP
2QICh Q2jLt RE majo|H{o A Et @9 A



dontics, 5th ed. Mosby, St. Louis, 397-402, 2012.

2. Xie J, Powers JM, McGuckin RS : In vitro bond strength of
two adhesives to enamel and dentin under normal and
contaminated conditions. Dent Mater, 9:295-299, 1993.

3. Benderli Y, Gokge K, Biylkgokgesu S : In vitro shear bond
strength of adhesive to normal and fluoridated enamel
under various contaminated conditions. Quintessence Int,
30:570-575, 1999.

4. Park CW, Cha KS, Lee JW : Shear bond strength of orth-
odontic bracket with hydrophilic primer. Korean J Orthod,
32:293-300, 2002.

5. Silverstone LM, Hicks MJ, Featherstone MJ : Oral fluid con-
tamination of etched enamel surfaces: an SEM study. / Am
Dent Assoc, 110:329-332, 1985.

6.Itoh T, Fukushima T, Miyazaki K, et a/. : Effect of water, sali-
va, and blood contamination on bonding of metal brackets
with 4-META/MMA/TBB resin to etched enamel. Am J Dent,
12:299-304, 1999.

7. Zachrisson BJ : A posttreatment evaluation of direct bond-
ing in orthodontics. Am / Orthod, 71:173-189, 1977.

8. Grandhi RK, Combe EC, Speidel TM : Shear bond strength
of stainless steel orthodontic brackets with a moisture-in-
sensitive primer. Am J Orthod Dentofacial Orthop, 119:251-
255, 2001.

9. Rajagopal R, Padmanabhan S, Gnanamani J : A comparison

of shear bond strength and debonding characteristics of

conventional, moisture-insensitive, and self-etching primers

in vitro. Angle Orthod, 74:264-268, 2004.

Chigira H, Koike T, Hyakawa T, et a/. : Effect of the self

etching dentin primers on the bonding efficacy of a dentin

adhesive. Dent Mater J, 8:86-92, 1989.

Abo T, Uno S, Sano H : Comparison of bonding efficacy of

10.

11.
an all-in-one adhesive with a self-etching primer system.
Eur J Oral Sci, 112:286-292, 2004.

12. Hitmi L, Attal JP, Degrange M : Influence of the time-point

of salivary contamination on dentin shear bond strength of

3 dentin adhesive systems. / Adhes Dent, 1:219-232, 1999.

Smith HZ : Comparison of orthodontic bracket bond strengths:

human vs bovine enamel. / Dent Res, 55:B153, 1976.

Nakamichi I, Iwaku M, Fusayama T : Bovine teeth as pos-

sible substitutes in the adhesion test. / Dent Res, 62:1076-

1081, 1983.

Artun J, Bergland S : Clinical trials with crystal growth con-

13.

14.

15.

ditioning as an alternative to acid-etch enamel pretreat-
ment. Am J Orthod, 85:333-340, 1984.

27

J Korean Acad Pediatr Dent 46(1) 2019

16. Sato I, Sunohara M, Sato T, ef a/. : Comparison between
deciduous and permanent incisor teeth in morphology of
bovine enamel. Okajimas Folia Anat Jpn, 76:131-135, 1999.
Justin RM, Paranthaman H, Ranganath LM, et a/. : Effect of
salivary contamination on the bond strength of total-etch

17.

and self-etch adhesive systems: an in vitro study. / Con-
temp Dent Pract, 13:655-660, 2012.

Reynold IR : A review of direct orthodontic bonding. 8r ./
Orthod, 2:171-178, 1975.

Lalani N, Foley TF, Mamandras A, et a/. : Polymerization

18.

19.
with the argon laser: curing time and shear bond strength.
Angle Orthod, 70:28-33, 2000.

Littlewood SJ, Mitchell L, Wood D), ef 4. : Investigation of
a hydrophilic primer for orthodontic bonding: an in vitro
study. / Orthod, 27:181-186, 2000.

Nam EH, Yoon YA, Kim IK : Change in shear bond strength
of orthodontic brackets using self-etching primer accord-

20.

21.

ing to adhesive types and saliva contamination. Korean /
Orthod, 35:433-442, 2005.

Knobloch LA, Gailey D, Kerby RE, et a/. : Bond strengths of
one- and two-step self-etch adhesive systems. / Prosthet
Dent, 97:216-222, 2007.

Haller B : Recent developments in dentin bonding. Am /
Dent, 13:44-50, 2000.

Bishara SE, Oonsombat C, Ajlouni R, Laffoon JF : Comparison

22.

23.

24,
of the shear bond strength of 2 self-etching primer/adhesive
systems. Am J Orthod Dentofacial Orthop, 125:348-350, 2004.
Kim YS, Lee HS, Kim JG, et /. : The effect of contamination
on bonding of orthodontic brackets with a self-etching
primer/adhesive. Korean J Orthod, 34:439-447, 2004.

Fakhri M, Seraj B, Hooshmand T, ef a/. : Effect of salivary

25.

26.
contamination on microleakage of resin composites placed
with a self-etch adhesive in primary teeth: an in vitro study.
Pedliatr Dent, 31:334-339, 2009.

Webster MJ, Nanda RS, Sinha PK, ef a/. : The effect of saliva
on shear bond strengths of hydrophilic bonding system.
Am J Orthod Dentofacial Orthop, 119:54-58, 2001.

Darabi F, Tavangar M, Davalloo R : Effect of different de-
contamination procedures from a saliva-contaminated

27.

28.

cured bonding system (Single Bond). Dent Res J (Istahan),
9:399-403, 2012.
Cacciafesta V, Sfondrini MF, Klersy C, et a/. : Use of a self-etch-

ing preimer in combination with a resin-modified glass iono-

29.

mer: effect of water and saliva contamination on shear bond
strength. Am J Orthod Dentofacial Orthop, 124:420-426, 2003.



J Korean Acad Pediatr Dent 46(1) 2019

2exs

Moisture Insensitive Primer2} Self-Etching PrimerZE At23t n7d8 Helall A A
EtHQHO| MEHZESZ =0 O|X|= S B

RLed .24

1ot

BIE/0)3t i O/ TSt BIEIYSINAIHE O] TpSta A

O] ¢g71o] 22 =gl 22k A| Conventional primer (CP), Moisture insensitive primer (MIP), Self-etching primer (SEP)& At&3}
%2 o HEFASZES el Bl 03 Oise} Bl © 90| Al7|7F MEHASZ =0 OjX YBS BIsHe oItk
5 135719 49| ot EA|7F AT AFZEIACE A|H2 L LM 3749 £ 22 L0 CP MIP, SEPE AtE5t0] B2 S BASI AL
o= H

FROIMA EfY 20| Bl & Bt 28 = ZEj0|HE =2t &, Z2f0|H =2 = EfY @ FO| A=
=

2 .
A AL AXRD 2HHoM HEHEeZd = CP MIP SEPQ| =M 2 &7 LIEHGCE CP= EtY 2 HO| 4
8% R0 = Zeto| =X H = Bt 20| s FR0| oftel MHEAHZ L XoHE
o [
T —

HO|X| GARALE.

[t
o
P}
H
z
m
n
O
:l:
1o
\.l
N
i
N

= JEUME MIP = SEPO| ALEO| B2t MEHAYZ 0| XotE &X[sH7] #/5t0] &+

28



