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Table 1. Light-curing units tested

A mAEA 36d 35, 200614

Light source Brand Tip Power density
Light emitting diode light TuTu 9 mm 1000 mW/cm®
Plasma arc light Flipo 8 mm 1898 mW/cm’

Fig 2. Direction of application of the curing tip to the
bracket.

200

@ & 95 A4 7] (Instron 6002, Instron, Bucks, UK)
£ o] &8t BRG] Z=g HAH Xofrlole]
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crosshead =2 Hz}#) AA Ald dod &
At 71238190} (Fig 3). 8F5< 718te] z’*ol I}
AHe ¢4 Ha stee S5 o] X
Hel WA o Uro] MPaE AAGAEFEE
8ttt Ha}ﬁl AAAE g o] dae A4
PHAEE 5 T Aol dWE 5Y
Micro Hiscope system®} Image-pro plus®
dGolle #x A=Al ko ugt Blsharag}
Trulove®l 2|8} A1¢" F&A 5H2) % (adhesive
remnant index, ARDE o] 8-3}o] t}-2-3} Zro] A3}
akitt
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Table 2. Shear bond strengths depending on the exposure time and light source and results of Tukey groupings

Shear bond strength (MPa)

Curing time

Light emitting diode Plasma arch light p-value
(seconds)
Mean SD Tukey Mean SD Tukey

4 454 0.7 B 8.94 0.86 A 0.001

6 777 173 A 975 15 A 0.002

8 8.95 1.22 A 9.8 1.37 A 0.049

F-value 52.85" 2.61
*, significant at p < 0.05.

Shear Bond Strength . .

—e—LED
2 aePAL

Fig 3. Testing unit for the measurement of shear bone
strength.

Score 0: Aol B AL ot YA e A%

Score 1: Aol &) AR/ ¥k o]k o} gl 7
_"3_

Score 2 el B% FHAAL W o] ol & 7

2-9¢1 EAEM S 5 B 2H9 847 7+
o Az gsko] YIACBR(F = 566, p = 568) 1-2

o
il
o
N ro

A (one-way analysis of variance
zZte] Jol iete] A 2 A

)

MPa

4 6 8
Curing Time (Seconds)

Fig 4. Shear bond strengths of bonded brackets tested 24
hours after light exposure. PAL, plasma arch curing light:
LED, light emitting diode curing unit.

o] AolE gopRgitd & thEH] w(multiple
comparison)E 3] F7173 %3 (Tukey's studentized
range test) S AsistRch ZF 253 HEA 7AFA
F(ARDQ Aol+ chi-square test® AZe o,
BE BAAEY 4 FoeE 005 o3k Ve
E A gsttt
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e RESES

AA) 12072 2o} 2 Zhzte] zAAIZ ] B 20
N ADARAEE AFsd TAAY Ak
LED #9402 4 6, 8% 28 Bl e 2]
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Table 3. Frequency distribution of ARI scores of groups tested

. Curing time ARI scores®
Light source
(second) 0 1 2 3  Mean  SD  Range
4 1 0 3 16 2.70 0.74 0-3
Light emitting diode 6 3 0 0 17 2.55 1.64 0-3
8 0 0 3 17 2.75 0.71 2-3
4 1 0 2 17 2.75 0.73 0-3
Plasma arch light 6 1 3 2 14 245 0.95 0-3
8 0 1 1 18 2.85 0.50 1-3
"¥* =532 p = 076
dol YRS AVAGYRF Fokehel g2l HE Do AG) AaAE 6 8MPag o] DAY
= 895 MPad] AGZTAEE Yehlz, g5riu go] o3l B2k ™ Retief9} Diedrich™
AN 7A7tel ZAA20el] oo §1g Aol pRdet & dEA8e 911 MPas) 2R o= WIa
(Table 2, Fig 4). ¥+ Zg}zn} ol3 FYol|H & 4 o] stdo] dojd 4 Y3E A A EA T o A7

6, 8% FA| 7t WE ARAFP == EA 8o
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Zt 2§l 3k chi-square®A 9] Ax EAAQQ A
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Comparison of the shear bond strength of brackets
in regards to the light curing source

Jung-Yul Cha, DDS, MSD," Kee-Joon Lee, DDS, MSD,b Sun-Hyung Park, DDS, MSD, PhD,”
Tae-Weon Kim, DDS, MSD, PhD,° Hyung-Seog Yu, DDS, MSD, PhD*

With the introduction of the xenon plasma arc curing light and the LED curing light as orthodontic
curing lights, the polymerizing time of orthodontic composites has clearly decreased. In contrast to
various research cases regarding the polymerization time and bond strength of the xenon plasma arc
curing light, not enough research exists on the LED curing light, including the appropriate
polymerization time. The objective of this research was to compare the bond strength of the plasma
curing light and the LED curing light in regards to the polymerization time. The polymerization time
needed to achieve an appropriate adhesion strength of the bracket has also been studied. After
applying orthodontic brackets using composite resin onto 120 human premolars, the plasma arc curing
light and the LED curing light were used for polymerization for 4, 6, and 8 seconds accordingly. This
research proved that the LED curing light provided appropriate bond strength for mounting orthodontic
brackets even with short seconds of polymerization. The expensive cost and large size of the device
limits the use of the plasma arc curing light, whereas the low cost and easy handling of the LED curing
light may lead to greater use in orthodontics.
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