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T dolsle e R Fd-E modified ARI (Ad-
hesive Remnant Index) scoresES =3 H7}slith
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2 A AR S a2 XS type I 5%
H(Ad-48, (FLIHE, Korea, Au 48%, Pd 3.5%,
Ag 37%, 71EF 11.5%)<= AH8-3t9 1, a3ra A=A
o] B3 AEZS AJHO R ALt A ALE
gk HaAl& et A x]-8 Magnum Bracket (Human
Technology, Korea)= AHg-3Fiom, Bl 7| AH
o] A= Aldstx] skt AlSe Bzl 43t
ZIAEA L 9.58 mm’Ak X 2E FEF EW
MeBet 8-S 935le] MicroEcher ™ II (Danville
Materials, 3420 Fostoria Way, San Ramon)ZE A}-8-3}
Aok Ao AHEE AaE Zetolw = Alloy Pri-
mer (J. Morita USA Inc, Tustin, CA.), Metaltite (To-
kuyama America Inc, San Mateo, CA.), V-Primer (Sun
Medical Co, Ltd, Moriyama, Japan)$it} (Table 1).

HZA 2 Transbond™ XT (3M Unitek, Monro-
via, CA, USA)E AM&SIitt. wd& Fsd7le
Flipo® plasma Arc curing light (Lobel, France)S A}-§-
9L, 28719 FEE 1,900 mW/em’o]9loH, 2
24 A&ste] 33, F 627t ZANSIATH

AlE HIE

B PR FE| wIHEE B 2
2+9< Vacuum formed plastic (Drufolen H, Dreve
Co, Unna, Germany)< °©]-83l A2}t o ¥ 5
w4 ol2Ze @7 Orthoeryl® (Dentaurum, Is-

Table 1. The types of metal conditioners assessed in the present study

Trade name Manufacturer Functional monomer Solvent
Alloy primer J. Morita USA Inc, Tustin, CA. VTD and MDP Acetone
Metaltite Tokuyama America Inc, San Mateo, CA. MTU-6 Ethanol
V-Primer Sun Medical Co., Japan VTD Acetone

VTD, 6-(4-vinylbenzyl-n—propyl)amino—1,3,5-triazine—2 4-dithiol,~dithione tautomer; MDP, methacryloyloxydecyl dihy—

drogen phosphate; MTU-6, 6-methacryloyloxyhexyl 2-thiouracil-5-carboxylate.
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pringen, Germany)@ 1173 3lo] A|H-S A&k ch
E2E AlHE No. 600 AFEXZE Anlslal, 50 #m alu-
minum oxide YAZS 7 kg/em’e] ¢H o w M=t}
28 AP E 9. M=Egage I35 14
Z} 1 em Aol 5%3F BAF T air syringeS ©]-&
st MAH Hdzstdh

Z 80719] Al Ztolw & A gakA] Fa A
B~ ERE A3 F(S) 3R] 4 Zelo]
o AL(SA, SM, SV)oll we} 47 o2 Ve, 7t
T2 Al €<% Al (thermocycling) & SHA] &
T, 93 A= 3 (S, SA, SM, SV)eZ F
87 wo= EFHIIITE (Table 2).

Table 2. Classification of study groups
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Without thermocycling

With thermocycling

Group Surface treatment Group Surface treatment
S Sandblasting S' Sandblasting
SA Sandblasting + Alloy primer SA' Sandblasting + Alloy primer
SM Sandblasting + Metaltite SM' Sandblasting + Metaltite
SV Sandblasting + V-primer SV' Sandblasting + V-primer

S, Only sandblasting; SA, sandblasting and Alloy primer; SM, sandblasting and Metaltite; SV, sandblasting and
V-primer; S', sandblasting and thermocycling; SA', sandblasting, Alloy primer and thermocycling; SM', sandblasting,

Metaltite and thermocycling; SV', sandblasting, V-primer and thermocycling.

Acrylic
resin

Gold alloy
B

Jig

Fig 1. Equipment and technique for measuring shear bond strength. A, Instron®™ machine (Model 3345, Instron Co.
USA); B, schematic illustration for testing the shear bond strength.
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D. Al jigel 233 & £ 1 mm® crosshead
specd . MEA3 ST Alsl A o
< 7hste], Bepplo]l @8H & w3te] Ha stE(N)
= 5743k, © o]—zo B 7|AEA o7 U
o] AVAINY LS MPa 92 FA 5T

109 2l Sol A BAHel, o
utal, Artun®}t Bergland“oll ola) AvHEk H=A 2+
FA4(Adhesive Remnant Index, AR 7Ha3 <l
modified ARI scoresE °©]&3lo] & S-S H
shatint.

1. All composite remained on the tooth

2. More than 90% of the composite remained on the
tooth

3. Between 10% and 90% of the composite re-
mained on the tooth

4. Less than 10% of the composite remained on the
tooth

=& Z2fo|m7t Haple| MuERA T OjXs I
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SAXE]
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o A Astach

1. zt /“64‘?/] Addr=e] He 9 F59
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a‘q —/_9_?5]—%—0]] e} 73‘?}@@7&4‘201]
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3. Zefolm Ayl mE JAEAFAEe Afol&
dolr 7] Qste] AU E4HEA (one-way ANOVA)=
APt o, AFE HA o Go5E 5% o

H] 2/(multiple comparison)E ¢33t F7]7 7 (Tukey’s
studentized range test)= A3 3te], Lol FFo
WE 7t 7 gke] Aol ERlekSiTh

4. 4 Fgo]l FAIGE ARI 1, 25 ¢ 7S] #2
2 353, ARI 4, 55 o] o= Fo| F 3749
To 7 EF3td Fisher’s exact testS ©]| &3] =

gtojm o] A3 b FFe YEhlE modified
ARI index¢te] A A4S AlQst3th
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=& ZZo|Hel MEn et Xzt Ea2le)
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Table 3. Mean values of shear bond strength with and without thermocycling

(Unit: MPa)
Before thermocycling After thermocycling
Group Group
Mean SD Grouping Mean SD Grouping
S 583 0.94 a S' 5.08 116 C
SA 762 1.47 b SA' 6.14 1.12 c
SM 7.87 159 b SM' 6.03 1.50 c
SV 8.07 1.65 b SV' 6.49 0.80 C

SD, Standard deviation; grouping (small letter), identical letters (a, b, ¢) indicate that the values are not statistically
different (p > 0.05); S, only sandblasting; SA, sandblasting and Alloy primer; SM, sandblasting and Metaltite; SV,
sandblasting and V-primer; S', sand blasting and thermocycling; SA', sandblasting, Alloy primer and thermocycling;
SM', sandblasting, Metaltite and thermocycling; SV', sandblasting, V-primer and thermocycling.
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A= 43 2t} (Table 3). St o] B AEAFAEIE O =A JERT
vl Jete] AeA Ed tisle] dgEAHEA
24 Talo|Ho| X2|e Yast Xa|t Mutzstzt (one-way ANOVA)S A3+ Az} ﬁ%é%‘%}‘i |
=0l 0jXle Y&t ms =2l It (Table 4) ztel7F de A= YT (p < 0.05). 771 #
%) (Tukey’s studentized range test)= &3l /\]' & A%
o] Y EAFEA (two-way ANOVA)S| A3} 54 = S AN A3} ST SAT, ST SME, ST
glo|m o} At Aee Bepple Azl SV Afolof|A] BAH R frelgt zto]7} AT
d8ke FA]9 w3 ZFS-(interaction)?] T3 e} AT} (p < 0.05). Ao ALE3F 3FF] F&5 Zef
Uz ettt (p > 0.05). olwlof WE AFAEL] Aol HolA] STt F,
w4 ZgelwE A2 & BF 2T (S)el ¥l
Gt M2E AYSIX| 42 22 =2E2p3 MuH sl o AGAFYEE BTt
StUT (Table 2)
a3t M2 E AIESt 0|F 2] Eatall MEALT
e Helg oA e Ag, MBSy w (Table 3)
AleYet F, Alloy primer *| 2], Metaltite *] 2],
Vprimer A g]7e] AGAGY =] HFe Zz) g A g Al A5, MEEgagT Al
5.83, 7.62, 7.87, 8.07 MPa2, 5<% Zzlo|H = # & g3t 7, Alloy primer *] 2], Metaltite %] 2] 18]

Table 4. Analysis of variance results for shear bond strength

Source of variation df Sum of squares Mean square F-value p-value
Primer 3 39.14 3.04 757 0.0002
Thermocycling 1 39.98 39.98 23.21 <0.0001
Primer x Thermocycling 3 3.25 1.08 0.63 0.5990

df, degree of freedom.

Table 5. Frequency distribution of the modified ARI scores and result of the Fisher's exact test between the groups

Modified ARI scores

Group n

1 2 3 4 5
S 10 0 1 2 2 5
SA 10 4 1 3 1 1
SM 10 4 3 2 1 0
SV 10 3 4 2 0 1

Fisher’s exact test p = 0.0301

S' 10 1 2 2 1 4
SA' 10 5 2 1 0 2
SM' 10 5 2 0 1 2
SV 10 2 4 0 1 3

Fisher’s exact test p = 0.3488

ARI, Adhesive remnant index; S, only sandblasting; SA, sandblasting and Alloy primer; SM, sandblasting and
Metaltite; SV, sandblasting and V-primer; S', sand blasting and thermocycling; SA', sandblasting, Alloy primer and
thermocycling; SM', sandblasting, Metaltite and thermocycling; SV', sandblasting, V-primer and thermocycling.

324



Vol. 39, No. 5, 2009. Korean J Orthod

Il V-primer A 2]e] AGAG I =] e 7hzt
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& As F glemz AAx|o| vlgle] e A
AEe B

oy

% Zejoln7t Hepel MEFHL ixE ¥y

Hol| o] FdA &Ee] ot o]zt &)
b W2 ARg-o] Ak A A el Ae] A g0l
Zalths @S 7FR ) Zachrisson' S F&Eo

Me 545 39 A-g Abslo] Ex)steoF o
o 28y A A= vATSE vlsk
EHE] metal oxide2] o] 7| wTol &}ehx A
T AR SHE 4] oY 25 &
"= S7HE St Fo1A<l A2zt 4
t}. Kojima 5" thione (=S) 3-& thiol (=SH)
H3-3t  6-(4-vinylbenzyl-n-propyl)amino-1,3,5-tri-
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acryloxydecyl dihydrogen phosphate)& &3t Alloy
Primer (J. Morita USA Inc, Tustin, CA)$1 T}, V-primer
1986'd A5 A7fE]o] e A7} o] FoiA] 3]
22 sxglo]w] @, VBATDT Ri=m7} o4 =]
Fe-5)o] glom, VBATDT| 413} Thione (=S)
15 ol&st] A< g4 Age] 7hsd 3
o2 4d#A Atk Metaltite= ethanolS 7] ECo 2
sto] thiouracil 2=m S FHrob™, MTU-69] %7}
VID 78} A FEHE 712, o] & Zgto]
o FEg MTU-69 23% SslstE< ol &3t 7
53 A &3t} Metaltite= ethanol S 7| 222 3}
3, 3Ego] opAlEe vld] W] Wi, 22 A
oy o] oMHES AMES 55 kol
H|& f2lg A o] ). Alloy primer+= dual func-
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oM 7} FAl FFE e ZolHE AFE,
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7] 717 (Tukey’s studentized range test)= ©]-&3+ &
Aets Hrt Ax, 55 Zgo|HE A 83 L5
285k & o Abelol oA A= kel 7E A
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ORIGINAL ARTICLE

Effect of metal primer and thermocycling on shear bonding

strength between the orthodontic bracket and gold alloy

Young Kee Lee, DDS, MSD," Jung-Yul Cha, DDS, MSD, PhD,”
Hyung-Seog Yu, DDS, MSD, PhD,° Chung-Ju Hwang, DDS, MSD, PhD‘

Objective: The aim of this study was to evaluate the effect of metal primers and thermocycling on shear bond
strength between the orthodontic bracket and gold alloy. Methods: For this study, 80 specimens made of dental
gold alloy were divided into 8 groups based on the combination of metal primers (none, Alloy primer, Metaltite,
V-primer) and thermocycling (with and without thermocycling). Shear bond strength testing was performed with
a universal testing machine. Bond failure sites were classified by a modified ARl (Adhesive Remnant Index)
score. Results: All metal primer treated groups showed a significantly higher shear bond strength than the only
sandblasting treated group without thermocycling (p < 0.05). There were no significant differences on shear
bond strength in the groups with thermocycling (p > 0.05). Bond failure sites of the metal primer treated group
without thermocycling occurred at gold alloy/adhesive interface, whereas there were no differences on bonding
failure sites in the groups with thermocycling. Conclusions: These findings suggest that using metal primer on
gold alloy enhances the initial bracket bond strength. But, this effect was not shown with thermocycling. (Korean
J Orthod 2009;39(5):320-329)

Key words: Bond strength, Bracket, Gold alloy, Metal primer

®Graduate Student, °Assistant Professor, Department of Orthodontics, College of Dentistry, Yonsei University.
“Professor, Department of Orthodontics, College of Dentistry, Oral Science Research Institute, The Institute of Cranio-facial
Deformity, Yonsei University.

Corresponding author: Chung-Ju Hwang.

Department of Orthodontics, College of Dentistry, Yonsei University, 134, Shinchon-dong, Seodaemun-gu, Seoul 120-752,
Korea.

+82 2 2228 3106, e-mail, hwang@yuhs.ac.

Received March 30, 2009; Last Revision August 14, 2009: Accepted August 16, 2009.

329



