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Table 1. Materials used in the study
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A D‘rﬁ@ Alghe] B89l MISO (HT corp.,
Ansan-si, Korea)¢} tF2%3 Algly B9l Trans-
cend series 6000 (3M Unitek, Monrovia, California,
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o] et &7 Beplelth Beplg AWl
2sl7] flet AAAZE T34 primer?] Trans-
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Materials

Components

Chemical composition

Transbond XT primer (3M Unitek) Primer
Transbond Plus (3M Unitek)

Self Etching Primer (3M Unitek)
Clearfil Protect Bond (Kuraray medical)

Primer and bond

Primer and bond

Triethylene glycol dimethacrylate, Bis-GMA
Primer: fluoride, no filler

Bond: methacrylate ester derivative

Primer: MDP, MDPB, HEMA, water, initiators
Bond: MDP, HEMA, comonomers, initiators,

functionalized sodium fluoride

Bis—-GMA, Bisphenol A diglycidyl ether dimethacrylate; MDP, 10-methacryloxydecyl dihydrogen phosphate; MDPB,
12-methacryloyloxydodecyl pyridinium bromide; HEMA, hydroxylethyl methacrylate.
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USA), self-etching primer?] Transbond Plus Self
Etching Primer (SEP) (3M Unitek, Monrovia, Califor-
nia, USA), I BEAAE E3 self-etching pri-
mer$! Clearfil Protect Bond (Kuraray medical, Okaya-
ma, Japan)E AFESII T ©]E A Fo F3F z}A|SH
ZH = Table 1] #|A]sFATH

ot

o
AEQl K=

At 23 A= S4< flste] 27 30 mm, =
o] 25 mm<e] ¥ polyvinyl chloride tube®] A%
o] o] A4 =29 nido| FHo] HEE X
g 2BM LR wiEsiith Atd A S
FE ol g3l 100% HTl F= dte] mastgict?

=

A S ol gsle] 1023t Alnlslith 1023t
ko] B2 AHela, 10&3F = 272 A
kAt BakAle] FEHMono - ©A% Alghy

SHF(XT < - Transbond XT primer, SEP T -
Transbond Plus SEP, Protect 7 - Clearfil Protect
Bond)dl| mhe} A& 6712 E/3FATH (Table 2).
7} 2 15708 AlHe AR R g ska Al 2A
oA At Wl wet BepAlE FEskeloh

Group 1, 4 (Transbond XT Primer). 37% <14+&-9Y
(Etch-37, BISCO, Schaumberg, USA)S. &2 2033t At

Table 2. Experimental groups

CHXIm™A 413 15, 201K

AlZ1 &, 10%3E gt

S F7IR AXAIZT AHRAE e ®
| Transbond XT Primer (3M Unitek, Monrovia,
California, USA)E 2-§-3l1, 7] &3} F=4o] £y
A e F71E EASE primer S0] gFal s}
A FJ=% g9t B33 % (Transbond XT
Adhesive, 3M Unitek, Monrovia, California, USA)<
F 79 B2 (Mono T, Poly ) o] 2o vlE
H AR 2T A 45 mm olR F-9lo] 4
2oz g S rheaA TSt ojw] o] A
A AL ol g3l AANT BFH]
(Ortholux LED Curing Unit, 3M Unitek, Monrovia,
California, USA)Z o] -&38lo] Al BaAld 5x7¢
BZFSA,

Group 2, 5 (Transbond Plus SEP). ¥ &Hd E o
Transbond Plus SEP (3M Unitek, Monrovia, California,
USA)®| primere} bondE &3tste] o] & S 7}
3 523 EAE £ 718 FEo] 2FEA &
F71= 1 - 223 7P A A=A A Group 1, 49}
2 Aoz FFHY YHE F THY 2
o]z vtE ¥ AT WFH AN 45 mm H
7 F-9fol] Fape & o] J2A|= A ASKAL 5
Z3t FE3ersinh

Group 3, 6 (Clearfil Protect Bond). &2 FEH|
Clearfil Protect Bond (Kuraray medical, Okayama,
Japan)2| primerS BElH &2 7PRA A &5t 4L
3 gke wo] YHHES Ssich 20 F% 7, 7]
B3} io] TPHA e I EA A2A

e e
N7
)

2

o)

*3 %
A LujA7E SESIES SFSITE BondE A3t
Al 3712 7PEA EolE H 1027t B33
t}. Group 1, 49} 22 Walog F33Y #FE
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Group Bracket type Primer type
1 Mono-XT Transbond XT primer
2 Mono-SEP Monocrystalline Bracket (MISO) Transbond Plus Self Etching Primer
3 Mono—Protect Clearfil Protect Bond
4 Poly-XT Transbond XT primer
5 Poly-SEP Polycrystalline Bracket (Transcend 6000 series) Transbond Plus Self Etching Primer

6 Poly-Protect

Clearfil Protect Bond

Mono, Monocrystalline bracket; Poly, polycrystalline bracket; XT, transbond XT primer; SEP, transbond plus self

etching primer; Protect, clearfil protect bond.
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Fig 1. Experimental set-up for shear bond strength
measurement.
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Table 3. Comparison of shear bond strength values (MPa) according to bracket types

Group (n = 15) Mean = SD (MPa) Group (n = 15) Mean = SD (MPa) t—value
1 Mono-XT 1212 + 1.72 4 Poly-XT 2571 £ 551 -9.109°
2 Mono-SEP 707 £ 2.39 5 Poly-SEP 18.33 + 3.64 -9.988"
3 Mono-Protect 656 + 2.61 6 Poly—Protect 13.10 + 3.00 -6.355"

Mono, Monocrystalline bracket; Poly, polycrystalline bracket; XT, transbond XT primer; SEP, transbond plus self
etching primer; Protect, clearfil protect bond; SD, standard deviation. ‘p < 0.001.

19



HEE, 30|, gUd, 233

CHXIm™A 413 15, 201K

Table 4. Comparison of shear bond strength values (MPa) according to primer types

Group Mean = SD Group Mean = SD Group Mean = SD
F-value
(n = 15) (MPa) (n = 15) (MPa) (n = 15) (MPa)
1 Mono-XT 1212 + 1.72° 2 Mono-SEP 707 £ 239" 3 Mono-Protect 656 + 261° 27.390"
4 Poly-XT 2571 + 551° 5 Poly-SEP 1833 + 364" 6 Poly-Protect 13.10 £ 3.00° 34.259"

Mono, Monocrystalline bracket; Poly, polycrystalline bracket; XT, transbond XT primer; SEP, transbond plus self

etching primer; Protect, clearfil protect bond; SD, standard deviation. Groups with the same letters are not significantly
different from each other at the level of p < 0.001 (a < b). p < 0.001.

Table 5. Frequency distribution of the adhesive remnant index (ARI) scores

ARI scores” (%)

Group N
1 2 3 4 5
1 Mono-XT 15 6 (40.0) 5 (33.3) 2 (13.3) 1 (6.7) 1 (6.7
2 Mono-SEP 15 4 (26.7) 5 (33.3) 2 (13.3) 3 (20.0) 1 (6.7
3 Mono-Protect 15 7 (46.7) 6 (40.0) - 1 (6.7) 1 6.7
4 Poly-XT 15 5 (33.3) 5 (33.3) 2 (13.3) - 3 (20.0)
5 Poly-SEP 15 9 (60.0) 4 (26.7) 1 (67 - 1 (6.7
6 Poly—Protect 15 7 (46.7) 4 (26.7) - 1 (6.7) 3 (20.0)

Mono, Monocrystalline bracket; Poly, polycrystalline bracket; XT, transbond XT primer; SEP, transbond plus self

etching primer; Protect, clearfil protect bond. “ARI scores: 1, All of the adhesive remains on the tooth; 2, more than
90% of the adhesive remains on the tooth; 3, more than 10% but less than 90% of the adhesive remains on the tooth;

4, less than 10% of the adhesive remains on the tooth; 5, no adhesive remains on the tooth.
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Shear bond strength of ceramic brackets bonded with

antimicrobial monomer-containing self-etching primer

Tae-Hun Kwon, DDS, MSD," Jang-Mi Kang, DDS, MSD," Na-Young Chang, DDS, MSD,’
Kyung-Hwa Kang, DDS, MSD, PhD*

Objective: The purpose of this study was to determine (1) the shear bond strength (SBS) of an antimicrobial mon-
omer-containing self-etching primer according to ceramic bracket types and (2) the bracket-adhesive failure mode
using an adhesive remnant index (ARI). Methods: A total of 90 extracted human teeth were randomly divided
into 6 groups. Each group consisted of one of two ceramic brackets (monocrystalline, polycrystalline) and one
of three primers (Transbond XT primer, Transbond Plus SEP, Clearfil Protect Bond) with each group containing
15 specimens. The SBS was measured, and adhesive residues left on the tooth surface were assessed. Results:
The SBS of polycrystalline ceramic bracket groups was significantly higher than that of the monocrystalline ce-
ramic bracket groups (p < 0.001). The SBS of Transbond XT primer groups was significantly higher than those
of Transbond Plus SEP groups and Clearfil Protect Bond groups (p < 0.001). All the groups showed bonding
failures between the bracket base and adhesive. Conclusions: The combination of a self-etching primer with a
monocrystalline bracket is recommended for clinical use, considering its acceptable SBS and mode of failure.
(Korean J Orthod 2011;41(1):16-24)

Key words: Shear bond strength, Antimicrobial monomer-containing self-etching primer, Ceramic bracket,
Bracket-adhesive failure
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