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Table 1. Orthodontic bonding adhesives evaluated in this study

Enlight Light-cure composite
Lightbond
Monolok?2 Light-cured composite

Transbond XT Light-cured composite

Fluoride-releasing light-cured resin modified

Fuji Ortho LC .
glass ionomer

Fluoride-releasing light-cured composite

Ormceo, Glendora, CA, USA
Reliance orthodontic products, Itasca, IL, USA
RMO, Denver, CO, USA

3M Unitek, Monrovia, CA, USA

GC Corporation, Tokyo, Japan
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Fig 3. Contact angle was measured by the sessile drop method; A, Phoenix 300; B, contact angle
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Table 2. The results of 1-way ANOVA for surface roughness in 5 orthodontic bonding adhesives

Enlight 0.39 + 0.01
Lightbond 0.44 + 0.01
Monolok 044 + 0.03
Transbond XT 0.39 + 0.02

Fuji Ortho LC 041 + 0.02

Transbond XT, Enlight < Fuji Ortho LC < Monoblock2, Lightbond

*Multiple comparisons were done by ¢ tests using the Bonferroni correction at a significance level of a = 0.05.

Table 3. The results of 1-way ANOVA for contact angle (non-polar, polar, acid, and base) in 5§ orthodentic bonding
adhesives

0 pansons

Non-polar contact angle(®) 23. 81 +449 22 13 +794 26 50 + 5 91 23 90 +£265 1905407 FO<LB TB EN ML
Polar Acid contact angle(®) 6058 £375 4898+282 5165+259 5367+201 4083+373 PFOLB<MLITB, EN

Polar Base contact angle(®) 7763147 7262+220 7392+£201 7455+£247 6763162

(FO<LB<TB<EN)
(FO<ML<EN)

“Multiple comparisons were done by ¢ tests using the Bonferroni correction at a significance level of a = 0.05.
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vs : Total surface free energy

v Nonpolar component of total surface free energy
V% - Polar component of total surface free energy
v" : Acid component of total surface free energy

¥ : Base component of total surface free energy
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Table 4. The results of 1-way ANOVA for surface free energy, and surface free energy components (non-polar, polar,
acid, and base) in 5 orthodontic bonding adhesives

Surface free energy (mj/mz) 2633+ 256 3680+278 3521+259 2029+337 4453+1.67 EN<TB<MLLB<FO
Nonpolar component (m]/m?) 2537 +2.00 3063+160 2905141 2508+198 3416+18 ENTB<ML<LB<FO
Polar component (mJ/m®) 097+£248 617+269 616257 415+328 1036+203 EN<TBMLLB<FO
Acid component (mJ/m’) 1540189 1128176 1013+184 1466+201 842+111 FO<ML,LB<TBEL

(EN<LBML<FO)
(TB<FO)

*Multiple comparisons were done by ¢ tests using the Bonferroni correction at a significance level of a = 0.05.

Base component (m]/m®) 011£020 114+093 121+£095 050+056 340+148

H&7}to] Zith Transbond XT} EnlightE A ¢} sl
p < 005914 F24 = Aol g B 34 47]
4 AARD FRFE "olmy EHE HEAe
67.63° oAl 77.63° 2] k& HE 2™ Fuji Ortho LC,
Lightbond, Transbond XT, Enlight -0 8 % &7}o]
SV 3 A=A p < 0.05 A FYA e =Ko
E Rt Monolok2E Fuji Ortho LC, Enlight®}+
o)Al = AFo)lE ¥ ey} Light bond, Transbond
XT¢= 794 e Aol& Holx R
DS HAAY FHAUA B YRS 2 Fig 4. Surface free energy and its non-polar, polar, acid,
2yl SEAAURE 2633 mim’olA 4453 ml/m’ and base components of the 5 orthodontic bonding
77 YA8H Enlightt 71 AL 22 Bom adhesives.
Transbond XT, Monolok2, Light bond, Fuji Ortho LC
To 2 AqUAZE SR e ZF HAAT p <

@ Nonpoircomponent A2
0 Pokrcomponent fdAu2)
O Aciyd component fJm2)

[@Surtace froe onoray miima)
}
B Base component miM2)

00591 foI4 glE AolE mad. ey FRAA =4 AE 3 AIATAME 842
Monolok2¢} Lightbond: 941 & Ajo] & HolA| mym’el A 1540 mim’e] WS Holm Enlight,
oro}r}. Transbond XT7} 7} & ZF2 ¥ 931 Monolok2,

Tro|uA] B2A ARL 747 2537 ml/m2o]A] Lightbond, Fuji Orhto LC =0 2 2He #2 HIvh
34.16 mim® © WIS Ho|m, Enlight, Transbond Enlight®} Transbond XT, 2|3 Monolok29}
XT, Monolok2, Lightbond, Fuji Ortho LC <=0 2 ¥¥ Lightbond kol = 242} p < 0.05914 2l sle 2
=7} 7183 Enlight®} Transbond XTE A2 °o|& Holx gtk 4714 FRelNE 0.11 mim’
1= p < 0.05904 S E AolE Bk = A 3.40 ml/m? €] W #]olA] Enlight, Transbond XT,
A ABEL 0.97mIm) 4] 10.36mi/m’e] MeE Hol Lightbond, Monolok2, Fuji Ortho LC £ 2.2 F w1
™ Enlight, Transbond XT, Monolok2, Lightbond, Fuji A7k 7AW p < 005914 Fuji Ortho LC= & A&
Ortho LC 0.2 FHoUx] 48] =730 7 f94 ' AolE HE3  Enlighte
o] p < 0.05914 Enlights} Fuji Ortho LC= T} Aj  Lightbond, Monolok22} 2] Sl Aol 2 BT
=3 §o4 Y= Fo]E HAW Transbond XT, 12y} Enlight$} Transbond XT, 18|31 Transbond
Monolok2, Lightbond= 4] 2] 7 914 1= 2} XT, Lightbond, Monolok27tell = #2]4 Sle Aol &
o]2 Holx| &gt} RHolx] B3t} (Table 4 and Fig 4).
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Surface roughness and surface free energy components of
various orthodontic adhesives

Hyo-Beom Ahn DDS, MSD,* Sug-Joon Ahn DDS, MSD, PhD,’
Dong-Seok Nahm DDS, MSD, PhD*

Obijective: Surface characteristics of dental materials play an important role in bacterial adhesion. The
purpose. of this study was to investigate surface characteristics of 5 different light-cured orthodontic
adhesives (1 fluoride-releasing composite, 3 non-fluoride-releasing composites, and 1 resin-modified
glass ionomer). Methods: Surface roughness was measured using a confocal laser scanning
microscope. Contact angle and surface free energy components were analyzed using the sessile drop
method. Results: Surface roughness was significantly different between adhesives despite a relatively
small variation (less than 0.05 um). Lightbond and Monolok2 were rougher than Enlight and Transbond
XT. There were also significant differences in contact angles and surface free energy components
between adhesives. In particular, considerable differences in contact angles and surface free energy
components were found between resin modified glass ionomer and the composites. Resin modified
glass ionomer showed significantly smaller contact angles in 3 different probe liquids and had higher
total surface free energy and stronger polarity, with notably stronger basic property than the
composites. Conclusion: Resin modified glass ionomer may provide a more favourable environment
for bacterial adhesion than composite adhesives. (Korean J Orthod 2006;36(5):360-8)
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