https://doi.org/10.14368/jdras.2022.38.4.189

Original Article

ISSN 2384-4353 elSSN 2384-4272

Effect of storage condition of resin cement on shear bond strength of

the orthodontic bracket

Seul-Gi Yi, Jin-Woo Kim, Se-Hee Park, Yoon Lee, Eung-Hyun Kim, Kyung-Mo Cho*
Department of Conservative Dentistry, College of Dentistry, Gangneung-Wonju National University, Gangneung, Republic of

Korea

Purpose: For orthodontic bracket bonding, light curing resin cement is widely used because the process is convenient, and it can be
polymerized at the desired time. This study compared the difference of bonding strength of orthodontic resin cement according to
storage condition. Materials and Methods: After acid etching the bovine enamel surface with 37% phosphoric acid, 15 orthodontic
brackets for mandible incisors were bonded with Ortho Connect and Orthomite LC according to following three conditions; 1)
Immediate after 4°C refrigeration for 3 months (IR), 2) One day room temperature after 4°C refrigeration for 3 months (OR), 3) Room
temperature for 3 months (RT). The shear bond strength was measured with a universal material tester and failure pattern of the
specimen was observed. Two-way ANOVA and One-way ANOVA were used at the 95% significance level. Results: Ortho Connect that
was applied immediately after refrigeration showed the maximum shear bond strength. Orthomite that was applied immediately

after refrigeration showed the lowest shear bond strength, and the group stored at room temperature for three months showed
the highest shear bond strength, and the difference between the two groups was significant. Conclusion: Ortho Connect can be
used without worrying about bond strength even if it is used immediately after refrigeration, but Orthomite should be kept at room
temperature sufficiently after refrigeration. (J Dent Rehabil Appl Sci 2022;38(4):189-95)
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T29ry x9N E HAAHE R Orthomite L.C
(Sun Medical, Shiga, Japan)2} Ortho Connect (GC, To-
kyo, Japan)& AFESFC} Orthomites= A|ZAfol|A W
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o P E HEFHOZ 0.018-inch narrow twin

standard edgewise bracket (Tomy, Fukushima, Japan)<

Table 1. Composition of materials used in this study
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1) Immediate after Refrigeration (IR): 4°C §7%F3Lo]|
A 3717 Rsta AUo] SA] ALst= =4

2) One day room temperature after Refrigeration
(OR): 4°C YA a1oj| A 370 L7F H5}aL 24417 &
o g0l BRI A g 27

3) Room Temperature (RT): 24°C Al 0|4 37047t
BRI s 27

Material Manufacturer Composition Lot no. Storage conditions
Ethoxylated bisphenol-A dimethacrylate (Bis-EMA),
Ortho GC Urethane dimethacrylate (UDMA), Phosphoric acid 2007224 Room tem}zerature
Connect o . (4 -25°C)
ester monomert, Photoinitiator Stabilizer
2-Hydroxyethly methacrylate
Orthomite Sun Medical 2-Propenoic acid, 2-methyl-, 7,7,9-trimethyl-4,13 dioxo FE1105 In a refrigerator

LC -3, 14-dioxa-5,12-diazahexadecane-1, 16-diyl ester
2-Propenoicacid, 2-methyl-,

(1-10°C)
1,3-phenylenebis

* Data from manufacturers’ websites and/or product catalogs.
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Effect of storage condition of resin cement on shear bond strength of the orthodontic bracket

dn)%
(LEICA M320, Leica Mlcrosystems, Wetzlar, Germany)
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Table 2. Result of Two-way ANOVA test on shear bond strength of cements

Source Sum of squares df Mean square F Sig;
Corrected Model 289.057 5 57.811 7.521 .000
Intercept 19877.331 1 19877.331 2586.028 .000
Cement 14.787 1 14.787 1.924 169
Storage 56.298 2 28.149 3.662 .030
Cement*Storage 217.972 2 108.986 14.179 .000
Error 645.660 84 7.686
Total 20812.047 90
Corrected Total 934.717 89
Table 3. Shear bond strength of tested groups (Mean (MPa) + SD)
Immediate after One day room temperature after Room temperature
Refrigeration (IR) Refrigeration (OR) (RT)
*
Ortho Connect 18.00 “i 2.76 12.91 i‘ 1.90 14.90 + 2.82
*
Orthomite 12.80 ‘i 3.44 14.58 £ 2.58 15.99 i‘ 291

* Statistically significantly different (P < 0.05).
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Table 4. Failure mode of tested groups
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Cohesive failure Adhesive failure Mixed failure No. of specimen
Ortho Connect IR 1 0 14 15
Ortho Connect OR 1 0 14 15
Ortho Connect RT 0 0 15 15
Orthomite IR 0 0 15 15
Orthomite OR 0 0 15 15
Orthomite RT 1 0 14 15

IR, Immediate after Refrigeration; OR, One day room temperature after Refrigeration; RT, Room temperature.
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