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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.

Keywords : disinfection, elastomeric chain, tensile force

160 J DENT ASSOC THAI VOL.71 NO.3 July - September 2021



Received date: Revised date:

Doi:

fnfalganuunaL:

Accepted date:

funes Junsiniing, madviuanssudaiiu augiununnemans Rnainsalunivends 34 0.8500 uuaeddlvl waunuiu njamnamiuas
10330 Uszinelne Tns : +66 2 218 8946, +66 81 900 4904 NTeT: +66 2 218 8953 Biwa: pintuon@gmail.com

Correspondence to:

Pintu-On Chantarawaratit, Department of Orthodontics, Faculty of Dentistry, Chulalongkorn University, Henri Dunant Road, Wangmai,

Pathumwan, Bangkok, 10330 Thailand. Tel: +66 2 218 8946, +66 81 900 4904 Fax: +66 2 218 8953 Email: pintuon@gmail.com

mimuammsam%a (infection control) dr ey
Tums¥nvmaiunnssudeiiinguszasdiiiedoatunisuns
nsvnedelsnserhagineussiunyaans uastestunsuns
nszaedielaadnalugsianedu 4 (cross transmission)’
nsmuRuNsAndersunnssuEugrlfa e lug
fiinsszuinveddsaindeiorlotlutaed 1981 ddldunsed
wazanAsgIUMIAIUANN ARG oeuAnsa tagiiy
finsszunveslsafindolfalalsuaneiugiv 2019
(CovID-19) Wshlanytlsinismuaunisindonsiunns
Fsumuddyfissnndudielhdunassuivanyause
nsmuaumsindeluanunsaitagiu iesihensing
maviunnssudnitufinsvudouresiinegduusas u duil
wwiltinntadodsstomaunsnsznedolsadulussiie
B 9 faulugiuzvesiunyaansienslinnuddy
LLazﬂﬁﬁamuLmeammmﬂ’]iaml,%aasi'mmu’wam

Tedanalaie$ (elastomeric chain) Fefiviiiiliiuss
dmfuindeuiiumaviunnssudnitugnihanliedisunsvans
dosnrlinude magn ussszmefesiaiaiioluesntey
My Tanundaalawesaulwglilmhluvilinaan
ForowilUlilutesnn’ nflssaalnmesgnuaneeninlu
suuvughu ladlaussadauuusentddmiviiisuias e
shednuurnsiinuildanalawesazgnineenunainiiu
dhensslnavdorudouldou Jadululiheongniuidenlae
unyaansnoufiasilulflugesn uasiiarundssionts
unsnszedelsrngthesenisludinenedu ¢ 1Fhes’

Fhliadesdioriunnssuunannideiiuuziilay
Center for disease control and prevention (CDC) Tutsgine
ansgewsni Ae n1sldanuseu (heat sterilization) dwsu
wdnaflefinuanufould uazmasidioszdugs (high-level
disinfection) feBmaniidmiuieiesieflsmusennuiiou

nsside (disinfection) ansnsavilasmsutiensnidesei
A4  nulssinnvesgUnsamensunnd' ledanalawesduasen
wananedlndgTin (polyurethane) Mssiidelngliasind
visomsshiteseamuden oradmasoau RN (mechanical

28-12

properties) maﬁaqlm Jeffries Wag von Fraunhofer finwn
WSsuguussnsaunvesedanalauesiuily alkaline

glutaraldehyde firnundududosas 2 naesusem deiedy

v
° 1

‘mmemL%aﬁﬁﬂisﬁm%mwssﬁuqa (high-level disinfectant)
fisvezian 30 Wit 10 alus 144 Falus wuiileBanalawe i
alkaline glutaraldehyde finnududusosas 2 Juszesinan 144
Filuadlanunusiansai (tensile strength) anauazliusianas”
uanNil MIFnwves Evangelista wavanynuALTLSe
usshwwasBanalameinainiaes (elastomeric ligature, O-ring)
fudansanide clutaraldehyde imudadiuonas 3.4 uavens
o-phenylphenol $aeay 9 NaufiuaNs o-benzyl-p-chlorophenol
Yovay 1 axdimananiioutanssn@euiuainnniy 1 dalue
agalshmu nsAnviiefvandinianavesdaia
Tnweimevdsnsshidedditosinn uwazluenanstiunan st
Alalldssyditnissdodmiulsdaalnwesly fedunismis
snidefmnzavdmiultdanalaweslnglivhaneautiniena
vosfandedanuddny Tunmsfnwidieiinguszasdifie
wWisuievautinenalundnisiiussfsesddanalawes
mendnisenitedneiseng  ieduslesilumsaiuau
msfindenelunatindfunnssudaiiu wasthluguumams
UfuAnedtinselulusuian

JangUnIalLazIsnTs

MITedunsAneALTIRaUSAY (Initial tensile
force) NMenaINTENRBULIEANALALIBSIINUSEN 3 Ui bauA

Clear generation Il power chain (Ormco corporation, USA),

Apiwantanakul et al,, 2021 161

oI

ssaxd ur 2



article in press

Plastic chain (American Orthodontics, USA), Orthodontic
power chain (Sino ortho limited, China) (31971 1) Tneiden
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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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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)

* upns e NIBa A9 (p <.05)
* statistically significant differences (p <.05)
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Figure 2 A bar graph illustrating the initial tensile force of elastomeric chains from 3 manufacturers after disinfection/sterilization.
Different letters indicate a significant difference between disinfection/sterilization methods in the same manufacturer (p<0.05)
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