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Table 1. Number of brackets used in the experiment to
determine the effect of curing time by plasma
arc light.

1 second 2 second 3 second Total

Metal bracket 10 10 10 30

Ceramic bracket 10 10 10 30
Rssin bracket 10 10 10 30

Total 30 30 30 N0

Table 2. Number of metal brackets used in the experim-
ent to determine the effect of curing time by

visible light.

10 second 20 second 40 second Total

Metal bracket 10 10 10 30

Table 3. Number of metal brackets used in the experi-
ment to determine the effect of the distance
between the bracket and the light source in

curing for 2 seconds by plasma arc light.

As close as possible 10 mm 20 mm Total

Metal bracket 10 10 10 30

74 gl Abgshe AR Hh

AR FEUH M HALEY Ao|d
W& A7 sl e, 2 A3} geksle o3
A AR WolEdAE AL glon bracketqtl
RE BAH7} 23Ho] QlE Straight Wire Appli-
ance?7} 71dtE]o] 88 bracket YX S F LA 0]
AzHWA 227 283 FFF 97 FAA
9] Abg-o] Z7lete FAG Aok B {7 H2AA
=AW 7 AR, g 2050 A AH-Ew
A A A e FAA"Gde s wAgg #97
AAANE FEA7)7] AT Fdoz U= A9
AMUV)e] Ar&5 ot e A 2 19801 visible
light 38717} 2= Ak A dUV)ell Bl8) visi-
ble light o] 284=7} v Zon® duixoz

262

CHRI&EA 31 25, 20014

e AMH I s 234 35 A Transbond
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Table 4. Shear bond strength depending on the light-curing time and bracket type in curing with plasma arc light.

ANOVA
level of second number mean(Mpa) SD multiple comparison
P-value
metal bracket
1 10 137 2.1 A
2 10 22.8 2.3 0.0001 * B
3 10 . 232 2.7 B
ceramic bracket
1 10 204 29 A
2 10 24.4 15 0.0005 * B
3 10 24.7 24 B
resin bracket
1 10 83 05 A
2 10 8.7 0.3 0.0039 * A
3 10 92 07 B

B1SEC
25EC
O3SEC

Fig 2. Diagram of the shear bond strength depending on
the light-curing time in curing with plasma arc light.

2. HHZeAE:

Plasma arc light& ©] &3t #53HA BF3 Azt
d w2 AHdAFd}E = Table 49 Fig 29 2gich
Metal bracket®] 7% 1% ZAM] 13.7£2.1Mpa, 2%
oA 228:+23Mpa, 3ZRNA 232+27MpaE 5%
Frol el ] B E A A9 129 W] 2
F7AE7r 2, 3%2Y WET SAFCE ¥ g BY
o 2, 3% Aol BAIA T A7t fldth Ceramic
bracket®] 7ZA¢% wHZIAZ 1&2 FAM] 204+
29Mpa, 2F0|A 244115Mpa, 3ZA 247124
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MPa

10SEC 20 SEC 40 SEC

Fig 3. Diagram of the shear bond strength of the metal
bracket depending on the curing time with
visible light.

MpaZ 5%9] froleEela] Ed3 & Algs At
12Y v AFZEr) 2 329 wrEt EAZoR
o ZkS Hyth Resin bracketd A% o
bracketell Hl&] A¥A=7F @A 3] dolA e Uet
WA THP<0.05).

Visible lightE ©]-&38t metal bracketd] ZEg4
FEAIZ mE AR EE 102 24 251
+2.7Mpa, 20%& ZAHA] 252%37Mpa, 30%&9]A] 257
T41Mpa® FF A ME FdAte YATHP>
0.05)(Table 5, Fig 3).
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Table 5. Shear bond strength of the metal bracket
depending on the curing time with visible light.

ANOVA
level of second number mean(Mpa) SD —
P-value
metal bracket
10 10 2.1 2.7
20 10 25.2 37 0.9173
40 10 25.7 41

Plasma arc light2 0|28t bracket SEA|Q] HEIZTIZ T o OHAQHMS| RF

number
20/
P

157
% iD metal |
10 B ceramic !
Dresin__!

st

scoreQ scorel score2 scored

Fig 4. Diagram of adhesive failure pattern(ARI score)
depending on the bracket type in curing with
plasma arc light.

Table 6. Adhesive failure pattern(AR! score) when plasma arc light was used for light curing.

ARI K-W's one-way ANOVA
level of second number
0 2 3 P-value
metal bracket
1 10 3 2 1
2 10 2 2 2 0.8577
3 10 3 2 1
ceramic bracket
1 10 1 3 4
2 10 0 3 5 0.8014
3 10 0 3 4
resin bracket
1 10 6 0 0
2 10 6 1 0 0.979%
3 10 6 1 0

Plasma arc lightE ©]-&3F F53A] HEA 27
Aol WeE #2s A3 metal bracket] 7% b-
rcaket?] Al H2ZA 7} 6t o] FoldA] & A
7 v aAd g% AT E foake 9l
A eHP>0.05). Ceramic bracket®] “3-F bracketol] A
ZA| 7} wk o]} dolE A7t AUHeE Bske

U 92 5 At B2 oA SAATHP>
0.05). Resin bracket®] 72-$- metal bracket®] 73-$-2}
o] vls3td oy score 021 Z-7F 24 Bkt
(Table 6).

a8, F2AF A7k #E Qo] bracket £/l W
2 AZA AFAFY Hze] 2ol & Fig 4o e
Atk
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Table 7. Adhesive failure pattern of metal bracket in cur-
ing with visible light.

level of ARI K-W’s one-way ANOVA

second " 0123 P-value
metal bracket
1 10 55 00
2 100 4510 05695
3 10 6 400

.Plasma 2 SEC Msible 10 SEC

Fig 6. Comparison of the shear bond strength in metal
bracket between 2 seconds light curing of plas-
ma arc light and 10 seconds light curing of

visible light.

Visible lightZ ©]8-3F metal bracket®] 3%3HA] 3
A7) AFA G WEE #EE Ay 2dd) 32 7}
ul o] Yo ALyt vlmA ggron B33kA)7t)
g ztol7k A9] YIATHP>0.05)(Table 7, Fig 5).

4. 2 ZEBD|0) Ofst metal bracketl| E&IAl &
CHESASE Hlw

Plasma arc light 2% ¢} visible light 10% 3534
AGAA e 242 228+12.3Mpa, 25.1+2.7Mpa=
T-testAl 827 EAH KAz AATHP>0.05)
(Fig 6).

T3 F Fo Ay S v Bgked §

AZ Fela7h glck(Fig 7).
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010SEC

Number 3 B 20SEC

O40SEC

score0 scorel score2 score3

Fig 5. Diagram of the adhesive failure pattern of metal
bracket in curing with visible light.

Nurrber 10

EUPIasrm
BVisible

score0 scorel score2 score3

Fig 7. Comparison of the adhesive failure pattern bet-
ween metal bracket light cured with plasma arc

light and visible light.

Das close
B10mm
[ 20mm

Nurmber

as close 10mm 20mm

Fig 8. Shear bond strength of metal brackets light c-
ured during 2 second with plasma arc light ac-
cording to the distance from the light source.
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5. Plasma arc lightOl Qlgt metal bracketl| &
=N =g 2l01 (I dUHEEAT

Metal bracket ZA4Ha 10mmArE, 20mmAg el
A 2%7F BZAMA ZHz} 22.812.3Mpa, 169£3.8Mpa,
42+21Mpa® A7t E1E4E A4t 7
34 THP<0.05)(Fig 8).
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- ABSTRACT -

Shear bond strength and adhesive failure pattern
in bracket bonding with plasma arc light

Young-Chel Park, Hyung-Seok Yoo, Young-Geun Oh, Seung-Yeon Lee

Department. of Orthodontics, College of Dentistry, Yonsei University, Seoul, Korea

The purpose of this study was to evaluate the clinical usefulness of plasma arc light which can reduce the curing time
dramatically compared by shear bond strengths and failure patterns of the brackets bonded with visible light in direct
bracket bonding.

Some kinds of brackets were bonded with the Transbond® to the human premolars which were embedded in the resin
blocks according to the various conditions. After bonding, the shear bond strength was tested by Instron universal testing
machine and in addition , the amount of residual adhesive remaining on the tooth after debonding was measured by the
stereoscope and assessed with adhesive remnant index(ARI).

The results were as follows :

1. When plasma arc light was used for bonding the brackets, the shear bond strength was clinically sufficient in both
metal and ceramic brackets, but resin brackets showed significantly lower bond strength but which was clinically
useful.

2. When metal brackets were bonded using visible light, there was no significant difference in shear bond strength due
to the light-curing time and the bond strength was clinically sufficient.

3. When the adhesive failure patterns of brackets bonded with plasma arc light were observed by using the adhesive
remnant index, the bond failure of the metal and resin bracket occurred more frequently at bracket-adhesive interface
but the failure of the ceramic bracket occurred more frequently at enamel-adhesive interface.

4, There was no statistically significant difference of the shear bond strength and adhesive failure pattern between metal
bracket bonded for 2 seconds by curing with plasma arc light and 10 seconds by curing with visible light.

6. When metal brackets were bonded using plasma arc light, the shear bond strength decreased as the distance from the
light source increased.

The above results suggest that plasma arc light can be clinically useful for bonding the brackets without fear of the
decrease of the shear bond strength.

KOREA. J. ORTHOD. 2001 : 31(2) : 261-70

% Key words : Plasma arc light, Visible light, Shear bond strength, Adhesive remnant index(ARI)

270



	CKCKBC_2001_v31n2s85-0109.tif
	CKCKBC_2001_v31n2s85-0110.tif
	CKCKBC_2001_v31n2s85-0111.tif
	CKCKBC_2001_v31n2s85-0112.tif
	CKCKBC_2001_v31n2s85-0113.tif
	CKCKBC_2001_v31n2s85-0114.tif
	CKCKBC_2001_v31n2s85-0115.tif
	CKCKBC_2001_v31n2s85-0116.tif
	CKCKBC_2001_v31n2s85-0117.tif
	CKCKBC_2001_v31n2s85-0118.tif

