
Address for correspondence
Liliana Argueta-Figueroa
E-mail: l_argueta_figueroa@hotmail.com

Funding sources
None declared

Conflict of interest
None declared

Acknowledgements
RTF, JACL, HLR, and LAF thank the Postgraduate Division and the 
School of Dentistry of the Benito Juárez Autonomous University 
of Oaxaca. NTG thanks the National Technological Institute of 
Mexico/Toluca Institute of Technology. LAF thanks the Research-
ers for Mexico (IxM) CONAHCyT program. The authors thank the 
Academic Group for Health Research (UABJO-CA-63).

Received on January 31, 2022
Reviewed on March 28, 2022
Accepted on April 5, 2022

Published online on September 30, 2023

Abstract
Background. Elastomeric chains promote controlled movements and are widely used in orthodontics.

Objectives. The aim of the study was to evaluate the force decay and elongation of orthodontic chains 
exposed to low-pH saliva (pH = 4) and different beverages common in the diet. 

Material and methods. Force decay and elongation were determined in vitro at 6 time intervals over 
21 days for 2 commercial elastomeric chains – Ormco (group A) and Borgatta (group B). The samples were 
immersed in artificial saliva (AS) at pH 4, Coca-Cola®, coffee, or beer for 15 min every day, or in AS (the 
control group). For the remaining time, the chains were placed into AS at 37°C. In addition, microscopic 
qualitative changes were recorded by means of scanning electron microscopy (SEM).

Results. The group B chains showed higher force decay and elongation at the end of the follow-up as 
compared to the group A chains. Exposure to beer had a greater impact on the force decay and elonga-
tion of the chains as compared to other liquids, but it was not statistically significant. The group A chains 
showed a more irregular surface than the group B chains, in particular, those exposed to coffee.

Conclusions. Elastomeric chains suffer force decay and elongation as a function of time, mainly in the 
first 24 h. At the end of the follow-up, the group A chains exhibited less force decay in comparison with 
the group B chains. The qualitative observations showed that the chains in group A had a more irregular 
surface than the chains in group B.
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Introduction
In orthodontics, dental biomechanics uses force sys-

tems to produce controlled dental movements. Elasto-
meric chains promote these controlled movements, and 
are widely used for the closure of  dental spaces, canine 
distalization, the correction of dental rotations and mid-
line discrepancies, and the orthodontic traction of  im-
pacted teeth; they serve to hold the arches in brackets 
and act as a substitute for metal ligatures.1 Although the 
precise composition of elastomeric chains is an industry 
secret, polyurethanes are known to be their primary com-
ponent, and orthodontists have used the chains widely 
since the 1960s.2

Elastomeric chains are easy to handle, low-cost and do 
not require patient cooperation. However, the main disad-
vantages of  elastomers are force decay and deformation. 
After a time, the initial magnitude of the force applied by 
the chain is reduced, and therefore, the movement of the 
teeth can decrease or stop. On the other hand, the defor-
mation of the material can be elastic or plastic. When the 
applied force exceeds the elastic limit of the material, the 
chain shows a permanent alteration, i.e., chain elongation.3

The properties of the chains may be affected by factors 
such as the low pH of saliva. Beverages and foods can in-
duce important changes in the oral environment in terms 
of  pH, buffer capacity, titratable acidity, viscosity, and 
concentrations of calcium, phosphate and fluoride.4 One 
study provided participants with a  carbonated beverage 
with a pH of 2.45, and showed that 10 min after consum-

ing the drink, the pH on the surfaces of the teeth dropped 
to 4.5 Likewise, the present study used artificial saliva at 
pH 4 to mimic the conditions in the mouth after the con-
sumption of an acidic beverage.

Many common drinks have characteristics that can af-
fect elastomeric chains and the oral environment, such as 
the liquid temperature, a  low pH, a  high sugar content, 
artificial coloring, and alcohol content. Coca-Cola® was 
chosen, as it is a very popular carbonated soft drink (CSD) 
globally, and has a low pH and a large amount of sugar.6 
Coffee is a very popular drink with a low pH that is usually 
consumed at about 80°C, and can be used to observe the 
effects of heat and acidity on elastomeric chains. Alcohol 
can also affect the chains,7 and beer was chosen as a drink 
with a low alcohol concentration for this study. The pres-
ent in vitro study aimed to evaluate the force decay and 
elongation of  2 orthodontic chains exposed to different 
immersion media.

Material and methods

Groups 

Group A (n = 15) used a thermoset closed chain – Gen-
eration II Power Chain (Part No./Ref 639-0002; Ormco, 
Brea, USA).

Group B (n = 15) used a Dentsply Raintree closed chain 
(SKU:300-044; Borgatta, Ixtapaluca, Mexico).

A diagram of the groups is shown in Fig. 1.

Fig. 1. Conformation of study groups

Group A – closed chain Ormco; group B – closed chain Dentsply, Borgatta. Both groups with 5 subgroups: artificial saliva (AS); AS at pH 4.0; carbonated soft 
drink (CSD); coffee, and low-alcohol beverage (LAB). The measurements of force decay and elongation were obtained at 0, 1, 3, 7, 14, and 21 days. 
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Exposure 

The control chains were immersed in artificial saliva 
(AS) at 37°C, without exposure to other solutions. On the 
other hand, the experimental groups were immersed in 
AS at pH 4.0 (37°C) to simulate changes in saliva acid-
ity following the consumption of beverages. The experi-
mental groups also included chains immersed in com-
mon beverages to simulate daily consumption, including 
a CSD (Coca-Cola at a refrigeration temperature of about 
4°C), coffee (freshly prepared using ground coffee beans 
in a conventional coffee maker, at a temperature of about 
80°C) and a low-alcohol beverage (LAB) (beer at a refrig-
eration temperature of about 4°C), for 15 min every day, 
as shown in Fig. 1.

Procedure 

Roth 0.22-inch slot premolar brackets (REM Orthodon-
tics, Veracruz, Mexico) were cemented on acrylic plates 
with dimensions of 25 mm, 10 mm and 3 mm in length, 
width and thickness, respectively, using a previously worn 
surface. Following the manufacturer’s instructions for 
each material used, a layer of silane and a layer of Tetric® 
N-Bond (Ivoclar Vivadent, Schaan, Liechtenstein) were 
applied, with the latter one light-cured; finally, a portion 
of Tetric EvoFlow fluid resin (Ivoclar Vivadent) was ap-
plied and light-cured. The brackets were placed 10 mm 
from center to center to emulate canine retraction, with 
sliding mechanics used to close premolar extraction sites. 
After evaluating the integrity of cementation, each chain 
was placed on the bracket and dragged to another bracket 
on the tension plate. The chains consisted of 3 loops (unit 
modules) – 2 attached to the brackets and 1 free loop in 
the middle. The chains were immersed in the different 
liquid environments for 15 min every day, for 21 days. For 
the rest of the day, the chains were placed into 10 mL of AS 
(Viarden, Mexico City, Mexico) in 6-well microplates 

(Costar® Cell Culture Plate Non-Pyrogenic, model 3506; 
Corning Life Sciences, Kennebunk, USA) and stored in 
an incubator at 37°C. The control group chains were also 
immersed in AS at 37°C the entire time. The AS was re-
placed every 3 days in all groups to compensate for the 
liquid evaporation caused by the incubation temperature. 
After each exposure, the samples were rinsed with 15 mL 
of sterile saline solution.

The force was measured in grams [g], using a Dontrix 
tensiometer force gauge (Morelli Ortodontia, Sao Paulo, 
Brazil). The length measurements of  the orthodontic 
chains were performed with high-precision digital Verni-
er calipers (Morelli Ortodontia) to determine elongation. 
The measurements were carried out at the following time 
intervals: baseline (before placing on the tension plate), 
and 1 day, 3 days, 7 days, 14 days, and 21 days after the 
first immersion, as shown in Fig. 1.

To maintain blinding, one operator placed the chains 
and made the measurements, while another analyzed the 
data without knowing the nomenclature of each group.

Statistical analysis 

Descriptive data were expressed as mean ± standard 
deviation (M ±SD). The Shapiro–Wilk normality test was 
performed for all data, and the statistical analysis used 
the Mann–Whitney U test. The IBM SPSS Statistics for 
Windows software, v.  25.0 (IBM Corp., Armonk, USA), 
was used for the analysis. Differences were statistically 
significant at p ≤ 0.05.

Results
The normality test showed that the force decay and 

chain elongation data did not follow a  normal distribu-
tion. The force decay and elongation results are shown in 
Table 1 and Table 2, respectively, and in Fig. 2.

Table 1. Decay in the force [cN] of the elastomeric chains exposed to different liquid environments, evaluated at 6 different time intervals (n = 3)

Liquid Group
Time intervals

initially 1 day 3 days 7 days 14 days 21 days

AS
group A 221.63 ±1.07a 140.52 ±5.58Ab 120.91 ±2.84Ac 111.10 ±12.35Ac 89.82 ±14.02Ad 76.78 ±7.45Ae

group B 416.78 ±0.88a 155.23 ±28.24Ab 116.01 ±7.45Ac 107.87 ±2.64Ac 73.54 ±24.51Ad 60.40 ±12.35Ad

AS pH 4
group A 220.64 ±2.94a 132.38 ±2.05Bb 122.58 ±2.05Ac 106.20 ±14.12Ad 75.11 ±2.84Be 73.54 ±5.09Ae

group B 441.29 ±1.17a 171.61 ±3.13Bb 130.72 ±14.12Bc 127.48 ±8.43Ac 89.63 ±14.12Bd 62.07 ±11.27Ae

CSD
group A 224.57 ±1.07a 155.23 ±14.12Ab 140.52 ±50.30Ab 114.34 ±14.02Ac 89.92 ±14.12Ac 86.59 ±11.27Ad

group B 433.06 ±14.02a 196.13 ±49.03ABb 158.47 ±53.93Bbc 116.01 ±14.12Ac 73.54 ±3.23Ad 63.74 ±4.90Ae

Coffee
group A 228.59 ±14.12a 147.09 ±1.96Cb 127.48 ±8.43Ac 112.77 ±8.43Ac 94.73 ±5.58Ad 75.11 ±2.84Ae

group B 473.95 ±14.02a 147.09 ±1.47Ab 150.33 ±5.58Bb 135.62 ±10.29Ac 103.3 ±5.58Cd 80.02 ±11.27Ae

LAB
group A 228.78 ±14.31a 147.09 ±1.96Cb 127.48 ±8.43Ac 112.77 ±8.43Ad 94.73 ±5.47Ae 75.11 ±2.84Af

group B 392.26 ±2.25a 152.0 ±8.43Ab 116.01 ±15.78Ac 106.20 ±14.12Ac 49.03 ±3.92Dd 37.55 ±12.35Be

Data presented as mean ± standard deviation (M ±SD). Different uppercase letters indicate statistical differences within the groups with regard to different liquid 
environments, whereas different lowercase letters indicate statistical differences between the samples across the time intervals (p < 0.05; Mann–Whitney test).
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The group A  chains immersed in AS at pH 4.0 
(z  =  −1.993; 95% confidence interval (CI): −11.3–17.9; 
p = 0.561), CSD (z = −1.107; 95% CI: −32.2–12.2; p = 0.268), 
coffee (z = –0.449; 95% CI: 11.4–14.8; p = 0.653), and LAB 
(z = –0.449; 95% CI: 11.4–14.8; p = 0.653) exhibited com-
parable values of  force at the end of  the follow-up, and 

there were no significant differences as compared to the 
control (Table 1).

Group B showed the dispersion of the data with regard 
to the initial force of  the chains. In addition, in the in-
tragroup comparisons, the chains lost a large percentage 
of strength at the end of the follow-up in relation to base-

Fig. 2. Graph representing the force decay and elongation of the 2 groups of elastomeric chains exposed to different liquid environments

Table 2. Elongation [mm] of the elastomeric chains exposed to different liquid environments, evaluated at 6 different time intervals (n = 3)

Liquid Group
Time intervals

initially 1 day 3 days 7 days 14 days 21 days

AS
group A 6.0 ±0.10a 6.8 ±0.03Ab 7.3 ±0.04Ac 7.3 ±0.03Ac 7.4 ±0.03Ad 7.6 ±0.11Ae

group B 5.5 ±0.02a 6.5 ±0.16Ab 7.0 ±0.12Bc 7.5 ±0.16Ad 7.9 ±0.05Ae 8.4 ±0.16Af

AS pH 4
group A 6.0 ±0.12a 6.2 ±0.04Bb 6.3 ±0.07Bc 6.6 ±0.03Bd 6.7 ±0.13Bd 7.4 ±0.16Ae

group B 5.5 ±0.04a 6.6 ±0.04Ab 7.2 ±0.29ABc 7.3 ±0.21ABc 7.7 ±0.23Ad 8.5 ±0.06Ae

CSD
group A 6.0 ±0.03a 6.8 ±0.06Ab 6.8 ±0.06Cb 7.1 ±0.13CDc 7.4 ±0.17Ad 7.4 ±0.21Ad

group B 5.5 ±0.02a 6.6 ±0.06Ab 7.3 ±0.15Ac 7.6 ±0.06Bd 7.9 ±0.08Ae 8.2 ±0.17Af

Coffee
group A 6.0 ±0.10a 6.7 ±0.10Cb 7.0 ±0.10Dc 7.0 ±0.02Cc 7.1 ±0.13Dc 7.2 ±0.06Bd

group B 5.5 ±0.05a 6.5 ±0.20Ab 6.7 ±0.12Db 7.5 ±0.06Ac 7.9 ±0.04Ad 8.3 ±0.28Ae

LAB
group A 6.0 ±0.01a 6.6 ±0.16Cb 7.0 ±0.01Dc 7.2 ±0.09Dd 7.3 ±0.07Ad 7.4 ±0.04Cd

group B 5.5 ±0.02a 6.6 ±0.10Ab 7.0 ±0.03Bb 7.6 ±0.25Bc 8.1 ±0.38Bd 8.8 ±0.65Ae

Data presented as M ±SD. Different uppercase letters indicate statistical differences within the groups with regard to different liquid environments, whereas 
different lowercase letters indicate statistical differences between the samples across the time intervals (p < 0.05; Mann–Whitney test).
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line in all liquid environments. The group B immersed in 
AS at pH 4.0 (z = 0.346; 95% CI:= −29.0–25.7; p = 0.692), 
CSD (z = −0.443; 95% CI: −25.0–18.4; p = 0.658) and coffee 
(z = –1.623; 95% CI: −47.4–7.4; p = 0.105) exhibited simi-
lar force values to the control at the end of the follow-up. 
At the same time interval, the LAB group had the lowest 
force value (z = −23.300; 95% CI: 5.2–51.9; p = 0.050) in 
comparison with the control, which has clinical relevance, 
since the exerted force could be insufficient (Table 1).

The group B chains showed higher force decay and 
elongation at the end of  follow-up as compared to the 
group A chains. At the initial measurement, the chains in 
group A had a greater size than the group B chains. At the 
end of the follow-up, no significant elongation differences 
were observed in the group A chains exposed to AS at pH 
4.0 (z = –1.528; 95% CI: = –0.1–0.5; p = 0.127) and CSD 
(z  =  –1.091; 95% CI: –0.2–0.5; p  =  0.275) as compared 
to the control. The chains exposed to coffee (z = –1.091; 
95% CI: 0.10–0.6; p = 0.016) and LAB (z = –1.993; 95% CI: 
0.0–0.4; p = 0.046) showed less elongation. From group B, 
the chains immersed in LAB presented higher elongation 
(z = –0.886; 95% CI: –1.5–0.7; p = 0.376), but the differ-
ence was not statistically significant (Table 2).

The group A chains immersed in AS had a more irregular 
surface than the group B chains, with micrographs (×1,500 
magnification) showing superficial cracks on the chains. 
The chains in groups A  and B exposed to AS at pH 4.0, 
CSD and LAB were similar to those in the control group. 
In contrast, the group A chains exposed to coffee had more 
visible cracks than those of the control (Fig. 3 and 4).

Discussion
In general, orthodontic elastomeric chains are made 

of  polyurethanes, which are polymers synthesized from 
a polyaddition reaction between a diisocyanate or a poly-
meric isocyanate with a polyol in the presence of catalysts 
and additives. An unlimited number of these compounds 
can be found, with the only condition being the presence 
of a urethane group (-NH-CO-O-) in the polymer chain. 
The urethane group is obtained by the reaction between 
isocyanate and hydroxyl groups, although amines can 
be used in special cases. For polyurethane elastomers, 
the following can be obtained by reacting: a  diisocya-
nate (aromatic or aliphatic; RN=C=O), a long-chain diol 
(R-(OH)2), and a  chain-extending low-molecular-weight 
diol or a  diamine (R-(NH)2). These polymers exhibit 
elastomeric behavior when possessing highly flexible 
chains, i.e., a  low degree of  intermolecular interaction 

Fig. 3. Micrographs of elastomeric chains

Groups A (A) and B (B) after 21 days of exposure to AS (control) and AS at 
pH 4.0, at 3 magnifications – ×150, ×1,000 and ×1,500.

Fig. 4. Micrographs of elastomeric chains

Groups A (A) and B (B) after 21 days of exposure to CSD, coffee and LAB, at 
3 magnifications – ×150, ×1,000 and ×1,500.
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and the presence of cross-linked links, which prevent the 
sliding of  the polymeric chains with others. The nature 
of the bonds can be physical or chemical; the difference 
between them is the melting or dissolution point of  the 
resulting polymer. Chemical bonds produce an irrevers-
ible network that is difficult to destroy by using heat 
treatment, while physical bonds allow the melting or dis-
solution of the material.8 Also, the mechanical properties 
of polyurethane elastomers can be modified by terminal 
urethane bonds in the copolymer. These elastomers are 
capable of  forming hydrogen bonds with the functional 
groups of the neighboring molecules, creating a physical 
grid. Due to this, environmental factors (high tempera-
tures, oxygen concentration, changes in pH, and water 
absorption, among others) affect the physical properties 
of elastomeric chains.9,10

In the present study, important differences were found 
in the initial force exerted by the chains at the baseline. 
This finding has been previously reported and attributed 
to dimensional variations of the elastomeric chain, even 
within the same brand.11 Regarding their appearance, elas-
tomeric chains can be transparent or colored, with the for-
mer used in the current study. It has been postulated that 
the pigments used in colored chains could contaminate 
the polymer and cause a decrease in the exerted force.11 It 
seems that certain colors from a particular manufacturer 
showed a decrease in the force applied to the tooth; how-
ever, the magnitude of such a decrease does not appear to 
be clinically relevant.12 The forces exerted by these ma-
terials are unstable and change over time depending on 
several factors, including the chain configuration (open 
or closed) and if the chain is pre-stretched, though this 
varies according to the speed and amount of stretch. Fac-
tors in the oral environment include saliva properties, 
such as changes in pH, and exposure to light, air, water, 
oxidants, food, and the rinses used in hygiene,13 as well 
the application of forces during chewing and brushing the 
teeth, and the active substances of dentifrices. The effects 
of  the bleaching agents of  dentifrices on force decay in 
elastomeric chains have been reported, with the Senso-
dyne and Crest whitening pastes showing a greater loss 
of strength at 28 days than a standard dentifrice,14 but the 
effects of other pastes containing arginine,15 used for the 
prevention of  caries or tooth sensitivity, on elastomeric 
chains have not been investigated.

In the present study, the chains were not pre-stretched 
and were placed using brackets to emulate the clinical 
conditions. In the same sense, the purpose of exposure to 
different liquid environments was to simulate a  moder-
ate daily consumption of beverages or a low-pH (pH 4.0) 
salivary environment. At 21 days, the resulting percentage 
of force exerted by the group A chains immersed in AS was 
34%, whereas for the group B chains, it was 14% under the 
same conditions. In a study performed by Kassir et al., the 
authors reported 79.8% of force remaining in the chains 
of the same brand as used in group A; however, they used 

pins instead of brackets to place the chains.16 As far as we 
know, there is no study on group B chains.

The results of  the present study align with those 
of Teixeira et al., who demonstrated that strength reduc-
tion was more critical in the first 24 h.17 Furthermore, no 
statistical difference was found after the exposure of the 
tested elastomeric chains to different acidic environ-
ments.17

The CSD showed less force decay for both groups (A 
and B) as compared to the control at 21 days, which is 
in accordance with the results reported by Kumar et al., 
who exposed the chains to a CSD for 1 min twice a day 
for 28 days.18 Carbonated soft drinks contain carbonated 
water, water that contains carbonic acid (H2CO3), which 
is unstable and readily decomposes into water and car-
bon dioxide (CO2). Carbonated water is responsible for 
the effervescence of these beverages. Although the release 
of oxygen could theoretically affect the elastomer bonds, 
the deterioration of  the chains exposed to the CSD was 
not observed.

Regarding force decay due to the manufacturing pro-
cess, thermoplastic and thermoset chains have been stud-
ied. Thermoplastics are made of  a moldable polymer at 
high temperatures, whereas thermoset chains are irre-
versibly cured during the fabrication process. The group 
A chains were thermoset, and their mechanical behavior 
was more stable. However, the manufacturer of the group 
B chains did not provide information with regard to this. 
An in vitro study found that thermoplastic chains showed 
20% more force decay when compared to the correspond-
ing thermoset chains of the same brand.19 In vivo, no dif-
ferences were found between thermoplastic and thermo-
set chains.20

The current study found that coffee exposure did not 
result in increased force decay as compared to the con-
trol. Braga  et  al. investigated the effects of  hot bever-
ages (hot water, green tea and coffee) on the force decay 
of  chains, and their results showed no statistical differ-
ence between the control and coffee groups at 21 days, 
in contrast with the other hot beverages.21 On the other 
hand, Aldrees et al. studied the effects of coffee and found 
yellow discoloration of chains.22

The group B chains exposed to beer showed a higher 
decrease in force in comparison with the other fluids and 
the control. Group A did not show a difference in com-
parison with the control. Larrabee et al. tested the effects 
of alcohol exposure at concentrations of 14% and 26.9% 
on elastomeric chains, and their results showed that al-
cohol significantly decreased the force exerted by chains 
in a concentration-dependent manner.23 The clinical rel-
evance of the consumption of LABs on the force of elasto-
meric chains remains unclear.

The force required for orthodontic movement varies 
according to the type of movement. Low forces have been 
considered as those <100  cN and high forces as those 
>150 cN,24 although there is still some controversy about 
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the optimal forces for each movement. In the case of ca-
nine retraction, 150 g of force is usually used.25 However, 
other researchers have applied forces of 100 and 150 cN, 
and as a result, no significant differences in external apical 
root resorption and the movement rate were found.26 In 
the present study, the magnitude of the force exerted by 
the chains at the end of the follow-up appears to be insuf-
ficient for canine retraction regardless of the type of liq-
uid to which the chains were exposed.

A meta-analysis by Andhare et al. determined the pro-
portion of difference in the force decay rate between in vi-
tro and in vivo studies, and reported similar results from 
both types of studies, implying that in vitro research can 
replicate clinical conditions.10

Similar physical behavior has been observed in inter-
maxillary elastics. Large discrepancies have been shown 
in the physical and mechanical properties of elastics 
made by the same manufacturer regardless of the type of 
elastic.27 Several in vitro studies have reported a greater 
strength loss in latex and non-latex intermaxillary elastics 
after placing them in the oral cavity.28 Latex elastics pre-
sented superior strength than the non-latex ones.29 Leão-
Filho et al. evaluated the in vitro effects of frequently in-
gested beverages (Coca-Cola, coffee, orange juice, beer, 
red wine, and AS as the control) on the force degradation 
in intermaxillary elastics (1/4-inch).30 As a  result, they 
found no statistically significant differences between the 
beverages and concluded that the chemical nature of the 
beverages was not able to influence the degree of  force 
degradation.30 Likewise, in another study performed by 
Macedo  et  al., the authors did not find differences be-
tween the latex and non-latex elastics exposed to saliva 
and chlorhexidine solutions.28

Although the initial force that the chains exert on the 
teeth is sufficient, the changes occurring after 21 days 
may render them insufficient. Hence, the clinician needs 
to educate the patient on scheduling regular appoint-
ments. In addition, various strategies have been investi-
gated as future perspectives for improving the efficiency 
of  elastomeric chains. Nanotechnology has been used 
as a novel approach in dentistry to improve mechanical 
and biological properties.31–33 In that sense, nanoparticles 
have also been developed for orthodontic materials34,35 to 
avoid the reduction of elasticity, diminish surface altera-
tions that occur due to the patient’s diet36 and provide an-
timicrobial activity. Furthermore, another approach con-
sists in incorporating S-Nitroso-N-acetylpenicillamine, 
a synthetic nitric oxide, into the orthodontic elastomeric 
chain to generate an antibacterial polymer, which shows 
good short-term results.37

The present in vitro study did not fully mimic the oral 
conditions of the patient. The research was not intended 
to replicate the consumption of each of the most common 
drinks, since there are too many variables that intervene 
in the diet of each individual. However, it did compare the 
elastomeric chains subjected to different beverages to dis-

cover which of them produces a greater change in force 
decay and greater deformation.

Conclusions
Elastomeric chains suffer force decay and elongation as 

a  function of  time, mainly in the first 24 h. At the end 
of the follow-up, the group A chains exhibited less force 
decay than the group B chains. Furthermore, the qualita-
tive observations showed that the chains in group A had 
a more irregular surface than the chains in group B.
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