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Fig. 1. Acrylic resin block mold
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Fig. 2. Bracket bonding device

3t A %9 antibacterial activity® YERl€ 5
742 Aol Huda I,

wBAA 9 AF AL 43 2 primerd]
2gol o|4d thekatA AAIE L YUAIRE oo o
A, ARA ASe oy 35T AR,
Wkl guAE AFe 9 EA7F 2FA =
X G g3 A3E A9 AR HA o)
B A7 E 64t 3-8 F& A 2"Ql Trans-
bond Plus Self-Etching Primer(3M/Unitek Dental
Products, Monorovia, Calif)E |83l H&2 o
BaAS A&ste Wi, B4AQ AR
de HepAe FAg AAlolo ARATAE A}
o]Z v|x - H7}8t1, self etching primerg ©]&3}
of BelAE A2 v Ao EAdte T Bt
AdARARA L nx| & Gakol] Aste] ZALSR

dm rSt o
ok 1o o

wFXNEE FAoR LAH 69749 Fatet &7

A N #R) gAY FEEO] §lu, AT FR
o] #49(crack)e] e A X|o}F o] &3 AT H

glS AWl Az 93 FAARE ddFe
2 287057 459 F3EY #2 Transbond
XT paste(3M/Unitek Dental Products, Monorovia,
Calif) & AH&-stsict HEd FdAAZE 37%<
A9 /Transbond XT Primer(3M/Unitek Dental



Vol 33, No. 1, 2003. Korea. J. Orthod

Table 1. The composition of material used in this study

Self-etching primerE 08510 H&E I Beplle] AHERLT
g

Brand Component Amount
Quartz Silica 72-82%
Bisphenol A Diglycidy Ether Dimethacry 10-18%
) Bisphenol A Bis (2-Hydroxyethyl Ether) Dimethacrylate 6-12%
Transbond XT Adhesive .
Methacryloxypropyltrimethoxysilane < 5%
Silica < 5%
Bisphenol A Diglycidyl Ether Dimethacrylate  45-55%
Transbond XT Sealant Triethylene Glycol Dimethacrylate 45-56%
DL-Camphorquinone < 5%
Mono HEMA phosphate < 39%
Di HEMA phosphate < 39%
Etching Compartment Amino benzoate < 1%
Butyl hydroxy toluene << 1%
Transbond Plus Self Camphoroquinone < 1%
Btching Primer Distilled Water < 70%
Potassium hexafluorotitanate < 1%
Primer Compartment Methylparaben << 1%
Propylparaben << 1%
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Fig. 3. Testing of shear bond strength
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Table 2. Shear bond strength (MPa)

Self-etching primerg 0]85H0 AAEl MAE Heple| NHAgd T

After 0.5h After 24h
Group - :
Mean £ SD Grouping Mean + SD Grouping
p 1417 = 1.44 B 16.13 + 0.87 B
SW 1116 + 1.42 A 14.20 £ 247 A B
SD 981 + 173 A 1257 + 237 A
Groups with the same letters are not significantly different from each other
"Statistically significant difference between 0.5h and 24h group at p<0.05
Table 3. Freaquency distribution of Adhesive Remnant Index
Group 5 ] ARI score 5 3 Total
P 3 13 4 0 20
SW 1 6 8 5 20
SD 2 5 6 7 20
Total 6 24 18 12 60
X’=1358, p=035
AAR S FARAAAN A S B Al e m. ¢5Z21
o] F-2E FAE Hlof] njEsle] EE5L WHES A
& thol ol 2= A7 ISOMET™, Beuhler Ltd, USA 1. MorEsRIc
)2 AEE Aeketg] on TS 4600, #1000, #2000
grit ¢ Sic gupAl 2 Anldl & 1w 0.3um alumina HAFATA} T = AAA ] 244 7HEo] 16.13 £ 0.87
(Beuhler Ltd, USA)& wii-2] fAnkabil 5F55of MPa2 7} &3 SEP & 30%°] 981 + 173
A 1087 25 A2 E9 MPa2 7} gkt Had 29 A dRld 0
E3 Aopde] BHAT HYE U g AeAd@d7}wel vl SEP A% 2 & 308
FIE AEG] A vlA e MEAE B, 37%< o) At 747 981 + 1.73MPa, 1116 + 142
Aog 3023 FAg MEd #9 9 self etching Mpaizﬂ QlAkA 2] 308 ( 417 + 1.44MPa) Bt} &
primeri 3&7& %ﬂ-wm T #99 primer A¥S I(p<0.05), SEP Az B F& UMzl A3

Sl 2ol A 3027 X2 akA)
A& m) 7 (E-1010, HI-
o}

7) A Ag

SPSS ZR29E o] g3sto] Z o] AARAE
o o B2 Hgd HALe AT,
A2 A A3 A7 2§48 AEE) 9
g FAREA S Al th2 Duncand] tEH Y AE
Holl & 2+ o+ Alolo] zpo]Z Hlarstsic), 3l 1)
A} HME a2 Al g & ARI
score®] W38l chi-square testZ Al 33t

-
)

247} 1257 + 2.32MPa, 14.20 = 2.47MPa 24 <
AR ] 24A17F+(16.13 + 0.87MPa) 2t} Skt (p<
0.05).

Aol we AeGd e A kA el

SEP A%, SEP $&7 5% A 7] Agtdadd
Fee 2 Fad e 308w AGAZJLER
=} tH(p <0.05).
SEP 7d£’::rLFJr SEP &+&1-9 ¥l SEP 4+& 30
B73 SEP &8 24X 7t 242 SEP A% 308

¥} SEP A= 24/\1 e Ak A9 AT foAd
AE Aol oA F AdS EATH(p>0.05)
(Table 2).
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Fig. 5. Cross-sectional SEM image a : Group P(x25), b : Group SD(x25), ¢ : Group SW(x25), d: Group P(x2000) e : Group
SD(x2000) f: Group SW(x2000). A : Adhesive resin, B : Bracket, E: Enamel, | (arrow) : Bonding interface

Fig. 6. SEM image of enamel surface with treatment a : Polished enamel surface(x2000) b : Enamel surface after etchng with
37% phosphoric acid(x2000) ¢ : Enamel surface after treatment with self etching primer(x2000)
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2. SATEO| UA(ARI scoreQl Hlw)

it Aol e AR A5 0, 1749 wiwrs) B4
b}E}‘;}_OJﬂ self etching primer AF 73 G874

= ARL A 2, 389 WEs =4 Yebgthp<0.05)
(Table 3).
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- ABSTRACT -

Shear bond strength of metal orthodontic brackets bonded with
Self-Etching Primer

Yun-Pyo Ahn, Hyo-Young Kim, Young-Mi Jeon, Jong-Ghee Kim

Department of Orthodontics, School of Dentistry, Institute of Oral Bioscience, Chonbuk National University

The purpose of this study was to evaluate the effects of a self-etching primer on the shear bond strength of
orthodontic brackets and on the failure pattern of bracket-adhesive interfaces in dry or wet condition. Brackets
were bonded to extracted human teeth according to one of three experimental protocols. In the Group P, teeth were
etched with 37% phosphoric acid. After the Transbond XT Primer was applied onto the etched surfaces, the
brackets were bonded with Transbond XT(3M, Unitek, Monrovia, Calif) and light cured for 40 seconds. In the
Group SD, a self-etching primer(3M, Unitek, Monrovia, Calif) was placed on the enamel for 3 seconds and gently
evaporated with air, as suggested by the manufacturer. The brackets were then bonded with Transbond XT as
in the Group P. In the Group SW, artificial saliva was applied to the enamel surface for 10 seconds to allow
complete hydration of the surface before application self-etching primer. The brackets were then bonded following
the procedures of Group SD. Each group was divided into 2 sub-groups(0.5h, 24h) according to debonding time.
Shear bond strengths were measured by Instron universal testing machine. After debonding, the teeth and brackets
were examined under scanning electron microscope and assessed with the adhesive remnant index.

The result obtained were summarized as follows ;

1. The shear bond strengths were high enough to use clinically in all testing groups, but the shear bond strengths
of Group SD and SW were significantly lower than Group P(p<0.05).

2. With respect to comparison of debonding time, 24h debonding samples exhibited heigher shear bond strength
than 0.5h debonding samples in Group P, SD and SW{(p<0.05).

3. In the self etching primer groups(Group SD and Group SW), there was no significant difference in mean shear
bond strength between under dry and wet state(p>0.05).

4. There was a greater frequency of ARI score of 0 and 1 with the Group P. On the other hand, there was a higher
frequency of ARI scores of 2 and 3 with Group SD and Group SW(p<0.05).,

KOREA. J. ORTHOD. 2003 : 33(1) : 561-61
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