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Inspire (Ormco, Glendora, CA, USA), Signaturelll
(RMO, Denver, CO, USA)®} Crystaline V (Tomy,
Tokyo, Japan), H|=(SS) &%-& 7Hzl Alehd] Bal
Clarity (3M Unitek, Monrovia, CA, USA) , & £%&
72 Az B9 Luxi T (RMO, Denver, CO,
USA), polyoxymethyleneA|ge] Zakre HalAl
Brillant (Forestadent, Pforzheim, Germany), W& <%
< 7K Eet2dg Bl Spirit MB (Ormco,
Glendora, CA, USA)$} thzF o2 424 34 Hapl
Ql Integra (RMO, Denver, CO, USA)E Al&3}3ich
(Table 1). 25 B}l L 0.018 x 0.025" Ao} AX&
Bl o] &3tk o & 942 0.018” SS U3
BS AMR8lE s A&AAE elastic module (Alastik,
3M Unitek, Monrovia, CA, USA)Z, 9% EldA| = &
Yuld (A <, Seoul, Korea)s Ab2-3}5th (Table
2).

oA

Heplle] F3d A5 712 100 mm x A
2 150 mm x $7 5mm 2 AP om 2E Bl



Vol. 37, No. 5, 2007. Korean J Orthod

Table 1. Evaluated brackets

A0] H220| SRt B3-S M 220 mME Ok MEo| et ¢

IN Inspire MA Conventional Rectangular
SI Signaturelll PA Conventional Rounded protrusion
CR CrystalineV PA Silica lining Rectangular
CL Clarity PA SS slot inserted Rectangular
LU Luxill PA Gold slot inserted Rectangular
BR Brilliant Polyoxymethylene Conventional Rectangular
SP Spirit MB Polycar.bone?te SS slot inserted Rectangular
(ceramic reinforced)
IT Integra Stainlss steel Conventional Rectangular

MA, Monocrystalline alumina; PA, Polycrystalline alumina; SS, Stainless steel.

Table 2. Composition of the artificial saliva used in this
study

Carboxymethylcellulose Sodium lg

D-Sorhitol 3g

NaCl & mg
KCl 120 mg
CaClz 15 mg
MgClz 5 mg
KHPO,4 34 mg

AL £%0] ey dAEE GAGFA T
A7+ 8 ) 71 (Ortho-one No-mix adhesive, Bisco, IL,
USA)E: o] &£3}e] 10 mm 7H4 o g 223t} 0187
w7 B2 40 mm¥ Aol zF HalAld] npaE
=% Ao elastic module® A&} t} (Fig 1).
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Fig 1. Friction-testing apparatus. A, Universal testing
machine; B, plastic plate with mounted bracket.

g} Zhzto|| 0°, 4°, 8°¢] 3714 wA eMo AnE
233t BF 2470 o2 o] AFslen 7+
T 20704 o] el ay ©AS ARRSi T A
W A vEple] v, 234 Hyg 5

L

3] o

= e

& aEste] 7 Bepl 7 134 AlgeEiv IF
e vhEE 574 231l 10cc syringeE ©]-8-3k] 7}

ol
Beplof] "ojmgit). ke o= 5 kg9| load
cello] B2 wl=A)E 7] (Instron No 4466, Instron
Co., Bucks, England)E ©]-8-3}9] 2™ crosshead speed
= 5 mm/minZ 3t 3 Beplo] wy ©E ol 3
mm A& B 05 W AYE £F vRE =
%, 7153kt

T Ad 5 AHxEn]7J(ISM-840A, JEOL, Tokyo,
Japan)& AH&ste] 2k Bl %9 W w7 B
Aol AR s nkE FEe AN

Zy BT (1o whabe of gt ghe] zpolof @t

343



x|, o, A8, oI5

X|mHEX 374 5%, 2007

Table 3. Mean frictional force and standard deviation of each group

IN (Inspire)

136.06 + 1895°

SI (Signature) 9912 + 1577
CR (Cristaline V) 87.42 + 1536
CL (Clarity) 117.04 = 11.76%
LU (Luxi ID) 11351 + 11.44%
BR (Brillant) 10942 + 11.94™
SP (Spirit MB) 12446 + 17.95%
IT (Integra) 10159 + 1152

15468 + 16.45° 17958 + 28.97%

12150 + 20.08° 15713 + 30.03%
10033 + 17.85° 11904 + 22.80°
12978 + 20,06 16624 + 24.86™¢
11662 + 1541% 14564 + 2447
12527 + 21.73° 14248 + 22857
146.08 + 2051 18376 + 15.33°
12917 + 1875" 15612 + 25.48%

Entries with the same superscript letter in each column were not significantly different at the 0.05 significant level.

Tl ohE vpEelo] vlw (Table 3)
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Flg 2. Scanning electron micrographs showing details of the corner of the bracket slots (x 100). A, Inspire (IN); B, Crystaline
V (CR); C, Clarity (CL); D, Luxi Il (LU); E, Brilliant (BR), F, Spirit MB (SP); G, Integra (IT). H, Signature Il (SI).
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ORIGINAL ARTICLE

Evaluation of friction of esthetic brackets according
to different bracket-wire angulations

Young-Ji Je, DDS, MSD, PhD,* Minn-Hii Chang, DDS, MSD,”
Yong-Kyu Lim, DDS, MSD, PhD,° Dong-Yul Lee, DDS, MSD, PhD*?

Objective: The purpose of this study was to evaluate how the friction that occurs during the sliding
movement of the archwire through esthetic brackets is differently affected by bracket materials, slot
designs, and tip angulations of the archwire. Methods: Eight types of brackets with 0.018 inch slots
(composite: Brillant (BR); composite with metal slot: Spirit MB (SP); ceramic: Inspire (IN), Signature
(SI), Cristaline V (CR); ceramic with metal siot: Clarity (CL), Luxi Il (LU); and metal bracket: Integra
(IT)), and placed into groups of 20 brackets in each group, were tested in artificial saliva with 0.018
inch stainless steel wire. The wire tip angulations were given as 0, 4 and 8 degrees. Results: CR
group significantly showed the lowest frictional force with all wire tip angulations of 0, 4, and 8 degrees.
IN significantly showed the highest frictional force (p < 0.001). BR (polyoxymethylene) had significantly
less frictional force than SP (polycarbonate) (p < 0.001) and showed no significant difference between
metal brackets. Friction was increased as the wire tip angulations were increased, but no notches were
observed on any parts of the archwire. Conclusions: According to the results of this study, esthetic
brackets are superior or similar to SS brackets from a frictional point of view. (Korean J Orthod
2007;37(5):341-50)
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