
INTRODUCTION

Synthetic elastomeric chains were introduced to the dental 

profession in the 1960s and are made from a linear polymer known 

as polyurethane, which is found to be more biocompatible as 
[1] compared to natural latex products. These polyurethane materials 

are available as a spool consisting of circular links joined by 

connectors of varying lengths and are readily available in a wide 
. [2]variety of colors  

Elastomeric chains are used extensively in orthodontics for 

consolidating spaces, correcting rotations and shifting midlines. 

Orthodontic movement results from the application of force to the 
[3] teeth, which should be light and continuous. The inability of 

elastomeric chains to maintain continuous force levels over an 

extended period of time has been a major disadvantage and results 

in inefficient tooth movement, also increases number of 

appointments.

Maintaining oral health during orthodontic treatment is very 

important because the presence of orthodontic appliance in the oral 

cavity leads to greater accumulation of bacterial plaque around 

brackets and bands. In order to assist in maintaining oral health 

during treatment mouth rinses are usually recommended to 

patients by orthodontists. Various commercially available mouth 

rinses contains ethyl alcohol in varying concentrations, which act as 

a dissolvent and carrier for other ingredients. 

Previous study has shown that alcohol causes an increase in force 
[4] decay of elastomeric chains over time, whereas a study showed 

that alcoholic beverages had no influence on the force decay of 
[5] chain elastics.

Thus the purpose of the study is to compare, in-vitro, the effect of 

alcohol containing and alcohol free mouth rinses on the force decay 

of polyurethane elastomeric chains in order to determine whether its 

alcohol or the other active ingredients in mouth rinses which is 

causing the force decay of elastomeric chains. 

Materials and Methods: 

A prospective laboratory study was completed to test the effect of 

alcohol and alcohol free mouth rinses exposure on orthodontic 

elastomeric chain. Five specimen groups were tested with a total 

sample size of 75 specimens. Specimen is described as a four-link, 
TMClear – Short elastomeric chain (Alastic  chain, 3M/Unitek, 

Monrovia, California, USA). 

Specimens were mounted on clear acrylic custom stretch jigs. 

Stretch jig is described as an acrylic block with series of 15 pins 

aligned in two parallel rows and spaced 23.5 mm apart which was 

measured using a digital caliper (Dentagauge 3, Erskine dental 

International). Pins were spaced 23.5mm apart, to represent the 

spacial relations between a first molar, a second premolar, and a 

canine in a first premolar extraction case. Five stretch jigs 

corresponding to five study groups were used to hold stretched 

elastomeric chains at a constant length (Fig. 1). 

Figure 1- Stretch jig with 4-module link e-chain stretched between 

the pins.
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To simulate oral environment, the control and test groups were 

placed in plastic containers and kept submerged in artificial saliva 

(AVICHEM, Avinash chemicals, Bangalore, India) in their respective 

containers and were housed in an incubator (Labfit Pty Ltd, 
0Burswood, Australia) at 37 C temperature throughout test period 

except while dipping them in their respective test solutions (Fig. 2).

Figure 2- E-chains submerged in artificial saliva in their respective 

containers.

Four commercially available mouth rinses was used for the study. 

Two alcohol containing mouth-rinses:- Pepsodent Freshmint (Ethyl 

alcohol-6% v/v, Hindustan Unilever Ltd. Mumbai), Colgate Plax 

Freshmint (Ethyl alcohol-7.2% v/v, Vita Biopharma Pvt. Ltd. Daman). 

Two alcohol free mouth-rinses :- Colgate Plax Fresh Tea (Colgate-

Palmolive Ltd. Thailand), Himalaya Hiora Regular (The Himalayan 

Drug Company, Bangalore). The manufacturers of available mouth 

rinses recommend using the product 60 seconds twice daily. Thus 

each test groups were submerged in their respective test solutions 

for 60 seconds twice daily with an interval of 12 hours between one 

daily exposure and the other, for entire 21-day test period. After the 

exposure to test solutions all the test groups were dipped in 

separate, intermediate water baths for 10 seconds to simulate 

salivary rinsing of the mouth rinses from the oral cavity, and then 
0placed back into the artificial saliva and housed in incubator at 37 C.

Force measurements were made at the four different time intervals: 

Initial (0hr), 1 hour, 24 hours and 21 days. Force values were 

measured with a digital force gauge (Lutron FG-5000; accuracy 6 

[0.4%+1 digit]; Lutron Electronic Enterprise Co Ltd, Taipei, Taiwan). 

During force measurement, the jigs were securely bound to a bench 

top using a clamp (Fig. 3).

Figure 3- Digital force gauge used for force measurements.

Measurements were made by leaving one end of the elastomeric 

chain secured on the pin present on stretch jig and fixing the other to 
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the force gauge with help of measurement pin (Fig. 4), allowing for 

the measurement of the tensile force and maintaining same vertical 

and horizontal distance on the jig board to ensure consistent 

measurements.

Figure 4- Measurement pin used during force measurements.

Zero reading of force gauge was always ensured before taking the 

next measurement. The elastomeric chains were fixed on the force 

gauge by one examiner and separate examiner noted force 

readings down.

Descriptive and inferential statistical analysis, including means and 

standard deviations, were performed for the groups evaluated. 

One-way Anova was used to verify intergroup differences in each 

specific time interval, with the multiple comparisons being made 

using the Tukey test. Student t test has been used to find the 

significance of study parameters on continuous scale within each 

group. Level of significance was set at 5% (P 0.05). All the analyses 

were performed with the statistical software program SPSS 15.0 for 

Windows (SPSS Inc, v.13, Chicago, IL, USA).

RESULTS:

No statistically significant differences among the groups were found 

in the initial, 1-hour, and 24-hours time intervals (P >.05). There were 
st thstatistical significant differences between groups 1  & 4  and 

st thbetween groups 1 & 5  at 21 days time point (Table1).

Table 1. Comparison between groups by Time, Mean force values 

(N) and Standard deviation of the groups evaluated.
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Group-1
(control group)

 

 
Group –3
(Colgate plax fresh tea)

 
 

Mean
(SD)

 
 
  

P 
values

 
 

Mean
(SD)

 
 
  

P 
values

Mean
(SD) P 

values

 

Initial 

 
 

3.55
(0.19)

 
 

G2 P

 

= 1.000

 

G3 P

 

= 0.287

 

G4 P

 

= 1.000

 

G5 P

 

= 1.000

 

 

3.54
(0.30)

 
 

G3 P

 

= 0.227
G4 P

 

= 1.000
G5 P

 

= 0.998

3.75
(0.24)

G4 P = 0.256
G5 P = 0.388

 

1 hour

  

2.42
(0.27)

  

G2 P

 

= 1.000

 

G3 P

 

= 1.000

 

G4 P

 

= 1.000

 

G5 P

 

= 0.215

  

 

2.42
(0.27)

  

G3 P

 

= 1.000
G4 P

 

= 1.000
G5 P

 

= 0.191

2.41
(0.26)

G4 P = 1.000
G5 P = 0.185

 

24
hours

 
 

2.06
(0.18)

 
 

G2 P

 

= 0.208

 

G3 P

 

= 0.113

 

G4 P = 0.226
G5 P = 0.177

 

1.96
(0.07)

 
 

G3 P

 

= 0.998
G4 P

 

= 1.000
G5 P = 1.000

1.94
(0.11)

G4 P = 0.997
G5 P = 1.000

21
days

1.65
(0.15)

G2 P = 0.092
G3 P = 0.111
G4 P = 0.020*
G5 P =0.029*

1.54
(0.09)

G3 P = 1.000
G4 P = 0.984
G5 P = 0.990

1.55
(0.13)

G4 P = 0.972
G5 P = 0.982

Group-2
(Himalayan hiora)



*P ≤ .05 - Statistically significant

On evaluating the groups individually, statistically significant effects 

of time on force decay were seen in all groups at 1hour, 24 hour and 

21 days time points (Table 2). No statistically significant differences 
nd rd th thwere obtained when test groups 2 , 3 , 4  and 5  were compared to 

each other.

Table 1. Extended.

Table 2. Percentage force decay in each group over 3 weeks and 

significance values.

Discussion:

The ability of orthodontic elastics to transmit force to the dental units 

with ease of application and not requiring much patient cooperation 

has lead to its wide acceptance in orthodontics. Due to gradual 

decline in force required for efficient tooth movement these elastics 

are not considered as ideal materials. Several studies had 

investigated mechanical and environmental factors that influence 
[4,6-8] the force degradation of orthodontic elastics. Environmental 

factors such as mouth rinses are controllable as they are usually 

recommended to patients by orthodontists for maintaining oral 
.[4]health  There could be an alarming reality with respect to 

orthodontic biomechanics, by knowing the influence of these mouth 

rinses on the quantity of force released by elastomers. The present 

study has used commercially available two alcohol containing 

mouth rinses having concentration of Ethyl Alcohol (95%): 6% v/v 

and 7.2% v/v, and two non-alcoholic mouth rinses.  

In oral environment elastomeric chains have tendency to imbibe 

water and saliva, leading to breakage of internal links resulting in 

.[9] permanent deformation It has already been shown in a study done 

by Kanchana et al. that there is greater decline in force of synthetic 
.[10]elastics in humid environment than in a dry medium  Therefore, to 

simulate oral environment, in the present study the elastics were 

kept immersed in artificial saliva throughout test period except while 

exposure to their test solutions. Also to simulate body temperature 
0the elastics were housed in incubator at 37 C. 

Teixeria et al. conducted an in vitro study and observed the decline 

in force of elastomeric chains exposed to Light Coke, phosphoric 
.[11]acid and citric acid after 3 weeks  Also the present study was 

conducted for a period of 3 weeks, which is the time interval most 

frequently observed with respect to appointments at orthodontic 

offices. Short elastomeric chain without space between the 

modules was adopted in this study because it has shown higher 

values of force over the course of time as compared to segments of 
.[8,11]long chains

The results of the present study demonstrated that there was no 

statistically significant difference in amount of force decay of 

elastomeric chains over time between alcohol and alcohol free 

mouth rinses which can be attributed to the ingredients of mouth 

rinses other than alcohol such as fluoride and disinfecting agents. 

The results also demonstrate that alcohol free mouth rinses has no 

statistically significant effect on force decay of elastomeric chains 

compared to those exposed to artificial saliva only, which may be 

due to short exposure time to mouth rinse. 

The results demonstrated that alcohol-containing mouth rinses 

causes a statistically significant increase in amount of force decay 

of elastomeric chains compared to those exposed to artificial saliva 
[4] only, which confirms a previous study done by Larrabee et al.

However, a study done by Pithon et al. showed that the elastics 

submitted to treatment with alcoholic beverages did not promote 
[5]loss of force in the chain elastics.  

The present study observed that the greatest force degradation 

occurred during the first 24 hours (Table-2) in all the groups, which 
[12-18] was also observed in previous studies. In general, the initial 

force decay in all groups during the first hour ranged from 26.8% to 

36%. In the first 24 hours the force decay was between 41 to 48% 

(Table-2). The literature reports similar results with a decrease of 
[12,16,17,19,20] strength ranging from 50% to 75% during the first day. De 

 stGenova et al. observed that on 21  day, percentages of remaining 
[1] force of Ormco elastomers (39%) and TP Orthodontics (49%),

which are similar to those found in the present work, where the 

values of remaining force for all the groups range between 41% to 

46%.

After 21 days, the control group had 1.65 N of force remaining and 

the average amount of force remaining for the test groups was 1.53 

N. Its clear that alcohol alone does not result in total force decay of 

elastomeric chain over a 21-day period, but it is still inconclusive 

that in a clinical settings how damaging will be the effect of alcohol 

exposure on elastomeric chains. Another limitation of present study 

was that stretch distance was not decreased continuously as in the 

actual clinical situation, which can increase the force decay in a 

laboratory setup. Further studies should be conducted to ascertain 

the degree of elastomeric chain force decay observed when 

exposed to alcohol and alcohol free mouth rinses in vivo.
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Group -4 
(Colgate Plax Freshmint)      

         
Alcohol containing

 

 Group – 5 

 
(Pepsodent Freshmint)

           
Alcohol containing

 
 

Mean (SD)

 
 
  

P values

 
 Mean (SD)

 
Initial 

 
 

3.54 (0.36)

 
 

G5 P

 

= 0.999

 
 

3.54 (0.30)

 

1 hour

 
 

2.41 (0.21)

 
 

G5 P

 

= 0.166

 
 

 

2.42 (0.27)

 
 

24 hours

 

1.96 (0.12)

 

G5 P = 1.000

 

1.96 (0.07)

21 days 1.52 (0.09) G5 P = 1.000 1.54 (0.09)

Time

 
Group 1

 
Group 2

 
Group 3 Group 4 Group 5

% Compared to initial

    ?

 

1 hour

 

36.12%

 

31.64%

 

35.73% 31.92% 26.89%

?

 

24 hours

 

41.97%

 

44.64%

 

48.27% 44.63% 45.37%

?

 

3 weeks

 

53.80%

 

56.21%

 

58.67% 57.06% 57.14%

P value from 0 hour

    

?

 

1 hour

 

<0.001**

 

<0.001**

 

<0.001** <0.001** <0.001**

?24 hours <0.01** <0.01** <0.01** <0.01** <0.01**

?3 weeks <0.001** <0.001** <0.001** <0.001** <0.001**



Conclusions

R¹> There was no significant difference in amount of force decay 

of elastomeric chains over time when compared between 

alcohol and alcohol free mouth rinses.

1. Alcohol containing mouth rinses causes an increase in 

amount force decay of elastomeric chains over time.

2. Alcohol free mouth rinses does not significantly influence 

force decay of elastomeric chains.

3. Significant decline in the force value of elastomeric chains 

was seen over time in all the groups.
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