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Table 1 Details of the elastomeric ligatures used in this study.

Manufacturer Code Brand Batch No
Ormco Corporation Ormco Power “O” Modules 120 07J36J
3M US Unitek Unitek Alastik A1 module R5468
American Orthodontics AO. Unistick ligature 00182131
ECR dental & medical supply US. US. Orthodontic Unknown
Premium Medsply Premium Premium Medsply Unknown
Lancer Orthodontic Lancer Patient sticks CAL #466-731
Innobrance Orthodontic Innobrance Innobrance energy 120 GBo0288

NMSANEN NURNITAS
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Figure 1 An orthodontic elastomeric ligature-holding equipment for a tensile force test. Heads of two arrows

point at two metal posts where the ligature is being held.
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Figure 2 Stretching of orthodontic elastomeric ligatures to a 3.75-millimeter distance in a jig.
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Table 2 Mean (standard deviation) of tensile force (Newton) of 7 commercially available orthodontic elasto-
meric ligatures on day 0, 1, 7 and 28.

Brand Day o (Initial force) Day 1 Day 7 Day 28

Ormco 4.67 (0.11) 2.34 (0.08) 2.28 (0.10) 2.24 (0.13)
Unitek 3.50 (0.12) 1.63 (0.11) 1.62 (0.11) 1.63 (0.09)
AO. 4.39 (0.08) 2.38 (0.09) 2.40 (0.07) 2.36 (0.06)
US. 5.19 (0.24) 3.10 (0.12) 3.11 (0.12) 3.10 (0.09)
Premium 4.38 (0.15) 2.29 (0.12) 2.30 (0.11) 2.25 (0.13)
Lancer 2.59 (0.09) 1.32 (0.08) 1.34 (0.04) 1.30 (0.07)
Innobrance 4.59 (0.07) 2.35 (0.08) 2.34 (0.09) 2.34 (0.08)
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Figure 3
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A linear graph illustrating the decrease of tensile force in seven commercially available orthodontic

elastomeric ligatures after immersion in distilled water on day 0, 1, 7 and 28.
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Table 3 Mean (standard deviation) of surface hardness Shore A of 7 commercially available orthodontic
elastomeric ligatures on day 0, 1, 7 and 28.

Brand Day o (Initial hardness) Day 1 Day 7 Day 28
Ormco 60.04 (0.65) 60.34 (0.49) 60.42 (0.65) 60.30 (0.38)
Unitek 60.12 (0.72) 60.171 (0.54) 60.21 (0.46) 60.45 (0.32)
AO. 65.33 (0.78) 65.24 (0.42) 65.13 (0.68) 65.12 (0.79)
UsS. 65.89 (0.79) 65.22 (0.88) 65.45 (0.78) 65.12 (0.77)
Premium 66.02 (0.70) 65.78 (0.55) 65.46 (0.49) 65.86 (0.79)
Lancer 65.13 (0.45) 65.46 (0.84) 65.66 (0.49) 65.46 (0.77)
Innobrance 65.46 (0.87) 65.66 (0.64) 64.99 (1.05) 65.78 (0.98)
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A157990 4 A1 CIELab ( 9uldeiuunInggu) 1e4aan
viganww tunan 1 9alNa Ay 1 AU

'
=

BLNTIN 3.65 £ 0.98 T4 12.04 £ 0.83 LAZLNBLTLUUE

U
=

B o A Al
M?EMLLWV}?:H&Q@W 19U dA1 AE @%WsﬁrN 10.11 £ 1.06
= =
04 36.83 + 1.97 (M1379% 4)

TANEFNANLADT 3 HARADIMENUNITLT I UINAY U110

Table 4 CIELab value (standard deviation) of 3 commercially available orthodontic elastomeric ligatures
after immersion in distilled water, tea or coffee for 1 hour and 1 day.
Brand Water Tea Coffee
AL Aa Ab AE AL Aa Ab AE AL Aa Ab AE
Ormco
1 hr -0.25 -0.06 0.02  0.46 -1.89 0.18  4.82 5.73  -1.26 -1.87 11.80 12.04
(0.40) (0.11) (0.14) (0.39) (1.18) (0.30) (1.48) (2.20) (0.73) (0.12) (0.83) (0.83)
1 day -0.37 -0.09 0.08 0.52 -2.74 1.5 1417  14.64 -3.42 -0.70 36.65 36.83
(0.51) (0.21) (0.06) (0.40) (2.60) (0.72) (2.20) (1.40) (0.16) (1.86) (0.51) (1.91)
AO
1 hr -0.11  -0.13  0.87 0.76 =272 0.02  2.47 3.65 -0.69 -0.97  6.58 6.99
(0.58) (0.28) (0.26) (0.20) (0.14) (0.28) (0.35) (0.98) (1.93) (0.30) (1.93) (1.39)
1 day -0.20 0.0 -0.13 0.82 -3.80 1.09 13.22 13.81 -2.07 -1.32 26.04 26.39
(0.78) (0.41) (0.25) (0.20) (0.60) (0.44) (0.96) (0.98) (2.42) (0.30) (1.62) (1.71)
Innobrance
1 hr 0.09 0.13 -0.17 0.82 1.39  0.25 3.34  4.01 0.37 -0.69 6.27  6.94
(0.93) (0.27) (0.18) (0.27) (1.91) (0.37) (0.46) (1.06) (3.37) (0.29) (0.39) (0.76)
1 day -0.37 -0.10 -0.09  0.89 1.0 0.68 9.96 10.11  2.87 -1.05 15.80 16.84
(0.83) (0.44) (0.19) (0.27) (1.37) (0.49) (0.97) (1.06) (4.98) (0.66) (3.56) (2.29)
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Abstract

Objective To study the mechanical and physical properties of commercially available orthodontic
elastomeric ligatures.

Materials and methods For the mechanical test, the elastomeric ligatures were divided into seven
groups (n=20 for each group) according to commercial companies. The initial tensile force and the
force after immersion in distilled water for 1, 7 and 28 days of specimens were measured by Lloyd
Universal Testing Machine with the method modified form ISO 21606. For the surface hardness test,
10 specimens from each group were measured for the initial surface hardness by Durometer Shore A.
They were then immersed in distilled water for 1, 7, and 28 days and measured for the surface
hardness again at each time period. In the case of color staining resistance test, the specimens
were immersed in tea or coffee solution for 1 hour and 1 day and the different color value (AE) was
measured by spectrophotometer at each time interval. One way ANOVA and Bonferroni multiple
comparisons were used to analyze the data from the tensile force and the surface hardness tests.

Results The results showed that the tensile force of elastomeric ligatures of all groups after immersion
in distilled water for 1, 7, and 28 days was significantly lower than the initial force (p < 0.05). The force
was 40-60% decreased after 1 day of water immersion. The tensile force was not significantly different
(p > 0.05) when compared among the specimens immersed in the distilled water at different time
periods. The surface hardness Shore A of all groups was not significantly different (p > 0.05) at every
immersion time. For the color staining resistance, the specimens showed the difference color value
(AE) higher than 3.3 after 1 hour of immersion in tea or coffee solution.

Conclusion The tensile force of the elastomeric ligature was decreased after 1 day of immersion in
distilled water and the surface hardness of specimens was not altered at every immersion time. In addition,
the specimens demonstrated the color change after 1 hour of immersion in tea or coffee solution.

(CU Dent J. 2009;32:11-22)

Key words: color staining resistance, elastomeric ligature, surface hardness Shore A; tensile force




