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Effect of Different Disinfection/sterilization Methods on the Initial Tensile Force
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Abstract

The aim of this study was to compare the effect of different disinfection/sterilization methods on the
mechanical properties of orthodontic elastomeric chain in terms of initial tensile force. A total of 150 elastomeric
chains from three manufacturers were divided into 5 groups and tested with 70% ethanol, 0.12% chlorhexidine,
2.5% umonium™®® and autoclave method. Unexposed chains were also tested as control group. Initial tensile load
was determined by stretching the elastomeric chain using a universal testing machine. Significant differences in tensile
load were observed among different manufacturers (p<0.05). Compared to unexposed chains, tensile force of elastomeric
chain in autoclave group significantly decreased (p<0.05). However, there was no significant differences after immersion
in disinfection solutions including 70% ethanol and 2.5% umonium™®. In conclusion, sterilization by autoclave affects
the mechanical properties of elastomeric chain. Short exposure of elastomeric chain to disinfectant solutions before

use intraorally is recommended in orthodontic clinic.
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Table 1 Details of the elastomeric chains used in this study
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Manufacturer/Company Code Brand Lot No
Ormco Corporation ocC Clear Generation Il power chain 072051607
American Orthodontics AO Plastic chain L97192
Sino Ortho limited SO Orthodontic power chain N/A

#1599 2 518axidenveaIsnsendeluusazngu
Table 2 Methods with description of respective groups

No. Code Method Time (min) Volume (ml) Temperature (Celcius)
1 None None - - Room

2 ATC Autoclave 15 - 121

3 CHX 0.12% Chlorhexidine 10 3 Room

[ ETH 70% Ethanol 1 3 Room

5 UMO 2.5% Umonium® 10 3 Room
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Distance (mm)
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Figure 1 Elastomeric chain was held on the equipment for a tensile force test (Left) Force-Displacement characteristics curve and the

recorded point (Right)
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Table 3 Mean (standard deviation) of initial tensile force (Newton) and Statistical analysis of elastomeric chains tested with different

disinfection/sterilization methods

Groups Methods Initial tensile force (N)
oC p value AO p value SO p value
group group group
1 None 3.562 -2/p = .000* 4.713 -2/p = .000* 4.493 -2/p = .000*
(0.024) -3/p = .154 (0.028) -3/p = .000* (0.041) -3/p = 1.000
-4/p = .054 -4/p = 541 -4/p = .080
-5/p = .057 -5/p = 1.000 -5/p = .443
2 Autoclave 3.210 -3/p = .000% 4.446 -3/p = .000% 3.899 -3/p = .000%
(0.024) -4/p = .000% (0.039) -4/p = .000* (0.153) -4/p = .000%
-5/p = .000% -5/p = .000% -5/p = .000%
3 0.12% 3.534 -4/p = 1.000 4.927 -4/p = .000* 4.491 -4/p = .090
Chlorhexidine (0.024) -5/p = 1.000 (0.063) -5/p = .000* (0.116) -5/p = 1.000
4 70% Ethanol 3.529 -5/p = 1.000 4.758 -5/p = .025% 4.363 -5/p = 1.000
(0.021) (0.071) (0.111)
5 2.5% 3.529 4.685 4.396
Umonium®® (0.030) (0.040) (0.066)

* upnelNeeNddba AN Naas (p <.05)
* statistically significant differences (p <.05)
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Different letters indicate a significant difference between disinfection/sterilization methods in the same manufacturer (p<0.05)
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