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Effect of applying adhesive after enamel etching on the shear bond
strength of orthodontic brackets using light curing resin cements

Eung-Hyun Kim, Jin-Woo Kim, Se-Hee Park, Yoon Lee, Kyung-Mo Cho*
Department of Conservative Dentistry, College of Dentistry, Gangneung-Wonju National University, Gangneung, Republic of Korea

Purpose: The purpose of this study is to compare the shear bond strength of resin cement for orthodontic brackets without applying
an adhesive primer, to the case of applying an adhesive primer. Materials and Methods: The specimens were divided into three
experimental groups, Transbond XT, GC Ortho Connect and Orthomite LC, and the enamel surface was divided into two sections,
one with 37% phosphoric acid and the other with 37% phosphoric acid and an adhesive primer or universal adhesive. Each of three
types of cement was applied to orthodontic bracket, and after bonding, the shear bond strength was measured. Results: Transbond
XT and Orthomite LC significantly increased shear bond strength when orthodontic brackets were bonded after applying an adhesive
primer and universal adhesive, respectively. Conclusion: It is expected that application of an adhesive primer or universal adhesive
after acid etching will improve shear bond strength of orthodontic brackets in Transbond XT and Orthomite LC. (J Dent Rehabil Appl

Sci 2021;37(4):209-16)
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o W Bl g AT A glom MMz A
zro] 7 Bl wi 71Ee) Aok B Ml Wt vl
spol zpol} gl

xdu AL B0 2 0.018-inch narrow twin stan-
dard edgewise bracket (Tomy, Fukushima, Japan)& A}
TETEY

ol H A} B F A =X B QY FEAG AMEY FFL 91 LED 35719 G-
© AQRYS veA HE AUES Wkl Wid H Light (GOF A%,
SYCE WAAE SER oot ulasto] R8HL W A|mRo] AFo| gl 49 st} R 4574E AH§S
Fhstarat st Gom WA F 4°C 4ol Buska 1749 olufol Al

Aange sel HAe 9P BETY AAnHe
Y &IA AJHER] Transbond XT (3M Unitek, Monrovia,
USA), GC Ortho Connect & Orthomite LCY] 355
NI W HEG 4 RN 949 37% A
DenFil Etchant 37% (Vericom, Anyang, Korea), I &HA]|
¢l Transbond XT Adhesive Primer (3M Unitek) 2!
U HEAQ Single Bond Universal (3M ESPE, St.
Paul, USA)& ARESHITE 2t A 59| FH/dd w2 Table
Tof etk

Table 1. Composition of materials used in this study

Sotqich. Mo A AN X2e AR F, A|HE
A5 X5 AAsEAL 2.5% NaOCle 3027 ©7F
5 SABE TH PP YR BES YA
2 Caviton (GO0.2 Baict. K1%e] ket We &
Z o] EHEE FoJ5}e] 2 x 2 x 2 cm A7]9] A}
Y otadd =1 #Rol| o=t} 320-grit, 600-
grit®] AT E FHto| & Fo|HE A& ]85t #4
S Aute & 7R E WA FHo| R EHEE F4 6}
of] dAntsiich

AA-E Y92 15784 Transbond XT i+, GC Ortho
Connect 7 9 Orthomite L.C 0.2 EF35}9ch 2+ A

2t AlAaElS U ol &850 Ao e 7R

Material Manufactures

Composition

Transbond XT

Paste 3M Unitek

Silane-treated quartz
Bisphenol A diglycidyl ether dimethacrylate
Bisphenol A bis (2-hydroxyethil ether) dimethacrylate

Ethoxylated bisphenol-A dimethacrylate (Bis-EMA)
Utrethane dimethacrylate (UDMA)

GC Ortho Connect GC

Phosphoric acid ester monomer

Photoinitiator

Stabilizer

2-Hydroxyethly methacrylate

Orthomite L.C Sun Medical

2-Propenoic acid, 2-methyl-, 7,7,9-trimethyl-4,13 dioxo
-3, 14-dioxa-5,12-diazahexadecane-1, 16-diyl ester

2-Propenoicacid, 2-methyl-, 1,3-phenylenebis

Transbond XT

Adhesive Primer 3M Unitek

Single Bond

Universal 3M ESPE

TEGDMA

Bis-GMA
4-(dimethylamino)-benzeneethanol
DL-Camphorquinone
Hydroquinone

Bis-GMA

MDP

Dimethacrylate resins
HEMA

Vitrebond copolymer
Silane

Ethanol

Water

Data from manufacturers’ websites and/or product catalogs.
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AARILE 5L Adl W5 A g AIF7|(RB-306,
R&B Inc., Daejeon, Korea)S AFE5FITE 2t AlHa
400 kB9 HHES B 10 mme] SE sfoto] 2
& Baplo] AHo 2RE Yeiy ujo] Akl ES RB
306 Helio X software (R&B Inc.)& ©]&35}o] E55}aL
ol HEFHAE (MPo) 2 BAEISITH

R (MPa) = F (N) / A (mm?)

ADRALE 58 T, AHe] XA A% AulY
(LEICA M320, Leica Microsystems, Wetzlar, Germany)
o2 40u) Seifstol FR Al S BRI WA
Asf| 3ol w2t FHEA|eE HEE Afolof A W AYE=
2 A3l (Adhesive failure), 2R Woll A E g5t
S 734 ATl (Cohesive failure), 92| FE0] £33ty

[e)
Ueh}s 334 Al|(Mixed failure)Q] 37F8] MFE 2 B
=

2

AFE A (One-way ANOVA)S Al385}19] 21 Duncan test
2 ATRAS AT BE BA BAL 5% 95E
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Table 2. Result of Two-way ANOVA test on shear bond strength of cements

Source Sum of squares df Mean square F Sig
Corrected Model 302.471 5 00.494 2.431 041
Intercept 52301.824 1 52301.824 2102.178 .000
Cement 63.254 2 31.627 1.271 286
Surface 229.760 1 229.760 9.235 .003
Cement*Surface 9.456 2 4.728 0.190 827
Error 2089.905 84 24.880
Total 54694.200 90

Corrected Total 2392.376 89

a.R Squared = .126 (Adjusted R Squared = .074), df: Degree of freedom, Sig.: Significance.

) Dent Rehabil Appl Sci 2021;37(4):209-16

211



Kim EH, Kim JW, Park SH, Lee Y, Cho KM

35

* ®

Transbond XT GC Ortho Connect Orthomite LC

30

2

@]

2

o

M Etching
M Etching+ priming

MPa

1

)]

1

o

)]

Fig. 1. Result of Two-way ANOVA test on shear bond strength of cements. The groups with statistically
significant differences are denoted by an asterisk (P < 0.05).

Table 3. Shear bond strength of tested groups (Mean (MPa) *+ St. Deviation)

Transbond XT GC Ortho Connect Orthomite L.C
Etching 21.25 £ 4.31 :|* 23.86 £ 5.39 22.41 £5.20 :|*
Etching + Priming 24.73 £ 497 26.16 £ 5.56 26.23 + 4.35

The groups with statistically significant differences are denoted by an asterisk (P < 0.05).

AT P4y RFEHEAF 283 59 « 4-S AlsYst Table 4. Result of One-way ANOVA test on shear bond

of 7 AIE ZolMe] T A2 o] pe magy  wsh

752 | A2 Table 30] LFEFYSITE Transbond . Homlogeneous S‘;bsets

XT 23t Orthomite LC ZOIA AHAE =¥ £ & Transbond Etching 15 21.25

e o A AURARETL fotA STtk e, Transbond Priming 15 2241 2241

GC Ortho Connect ol A= FH M| Yol w2 A Ortho Connect Etching 15 23.86 23.86

A2 o] 7Fo]7} LFERA] 9¥gket. Ortho Connect SBU 15 2473 2473
DE AE =7 Atolo] AukEEIF T S Auix] BAF Orthomite Etching 15 26.16

B B Duncan test® AFEEMS 51 ATH= Table 49 Orthomite SBU 15 26.23

UERYQIT) AF AT SE Transbond XT 0] AF FA]
S 5t SUHA FEAE =ESF GC Ortho Connect
7 % Orthomite LC 0] H|g}o] @& AHFRALEE

[ex]
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Table 5. Failure mode of tested groups (Number of specimen)

Cohesive Adhesive Mixed Total
Transbond Etching 1 1 13 15
Transbond Priming 0 2 13 15
Ortho Connect Etching 1 1 13 15
Ortho Connect SBU 2 1 12 15
Orthomite Etching 1 0 14 15
Orthomite SBU 0 0 15 15
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