https://doi.org/10.5933/JKAPD.2021.48.1.105

J Korean Acad Pediatr Dent 48(1) 2021
ISSN (print) 1226-8496 ISSN (online) 2288-3819

Investigation of the Shear Bond Strength of Orthodontic Buttons
by Light Curing Using an Extended Optic Fiber

Garam Yoon', Nanyoung Lee'?, Sangho Lee'’, Myeongkwan Jih'*, Wonseok Choi', Minah Sung'

'Department of Pediatric Dentistry, School of Dentistry, Chosun University
“Oral Biology Research Institute, Chosun University

— Abstract

measured while varying the light tip distance.

The objective of this study is to analyze the shear bond strength of orthodontic buttons according to light tip distance
and optic fiber diameter when an extended optic fiber was applied to the tip of a curing light unit.

In this study, 315 extracted premolar teeth were divided into 3 groups. Orthodontic buttons were attached using no
optic fibers (Group 1), 3.0 mm diameter optic fibers (Group Il), or 50 mm diameter optic fibers (Group Ill). Each group
was divided into subgroups A - C (5.0, 10.0, and 15.0 mm light tip distance), respectively. Shear bond strength was then

In group |, shear bond strength significantly decreased as the light tip distance increased. When the shear bond
strength was evaluated according to the optic fiber diameter, no statistical significance was observed in group of 5.0 mm
light tip distance. Compared with group IB, group IlIB showed significantly greater shear bond strength. Compared with
group IC, all groups using 3.0 or 5.0 mm diameter optic fibers showed significantly greater shear bond strength.

Therefore, when a curing light unit has poor accessibility, optic fibers with a large diameter should be considered.

Key words : Optic fiber, light tip distance, Shear bond strength
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Table 1. Materials used in this study

Manufacture
3M Unitek, USA
3M Unitek, USA

3M ESPE, USA

Material
Transbond™ XT Light Cure Adhesive Paste

Resin

Transbond™ XT Light Cure Adhesive Primer

Primer
Etchant

Scotchbond™ Universal Etchant
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Fig. 1. Component of light curing system. (A) Mold, (B) Depth guiding connector, (C) Curing

light cap, (D) (arrow) Optic fiber guide.
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Fig. 2. Asembly of light curing system. (A) Light tip distance
(5.0 mm, 10.0 mm, 15.0 mm), (B) Diameter of optic fiber (3.0
mm, 5.0 mm).
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Table 2. Experimental conditions of each group
Group Subgroup N Condition
A 35 5.0 mm depth
| B 35 10.0 mm depth
C 35 15.0 mm depth
A 35 5.0 mm depth + 3.0 mm diameter of optic fiber
I B 35 10.0 mm depth + 3.0 mm diameter of optic fiber
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Shear bond strength

Fig. 4. Shear bond strength depending on the light-tip distance.
* : Statistical differences by the Tukey test as post-hoc test (p < 0.05)

Table 3. Shear bond strength depending on the light-tip distance

Group A B ¢ p
Mean + SD (MPa) Mean + SD (MPa) Mean + SD (MPa)
| 13.96 + 1.62° 12.65 £ 2.70° 987 + 1.77° 0.000
[ 13.99 + 1.95° 13.12 £ 2.01° 12.96 + 2.62° 0.116
Il 14,63 + 2.09° 14.20 + 1.60° 1447 + 2.34° 0.665

£ : One way ANOVA
a, b, ¢, d, e : Different superscript letters in the rows indicate statistical differences by the Tukey test as post-hoc test (p < 0.05)
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Fig. 5. Shear bond strength depending on the diameter of optic fiber.

Group
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a, b, ¢, d, e : Different superscript letters in the rows indicate statistical differences by the Tukey test as post-hoc test (p < 0.05)

Table 4. Shear bond strength depending on the diameter of optic fiber
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