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Does chlorhexidine in different formulations interfere with the force of

orthodontic elastics?

Matheus Melo Pithona; Dandara Andrade Santanab; Kássio Henrique Sousab;
Isa Mara Andrade Oliveira Fariasb

ABSTRACT
Objective: To evaluate the effects of different concentrations of chlorhexidine on the decline in
force of orthodontic elastics.
Materials and Methods: In a laboratory study, five groups of samples were tested, with one
control group represented by distilled water (group 1) and four experimental groups: 0.12%
manipulated chlorhexidine (group 2), 0.2% manipulated chlorhexidine (group 3), 0.12%
chlorhexidine gluconate–based oral solution (0.12% Periogard; group 4), and 0.2% Cleanform
mouthwash (formula and action; group 5). The test groups were submersed in artificial saliva at
37uC. Templates were used and submerged in the chlorhexidine solutions for 30 seconds twice a
day. Force was measured with a digital dynamometer at six different time intervals: 0, 1, 7, 14, 21,
and 28 days.
Results: No statistical differences were found among the groups in the initial period, at 24 hours,
and at 7 days (P . .05). There were statistical differences between groups 2 and 5 at 14 days of
the experiment and between group 1 and the others at 28 days. In the initial period, the force was
statistically higher than it was at any of the other periods of the experiment (P , .05).
Conclusion: In the present study, chlorhexidine showed no significant influence on the force
degradation of the chain elastics tested. (Angle Orthod. 2013;83:313–318.)
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INTRODUCTION

Use of an orthodontic appliance demands that the
wearer take special care because the presence of this
device in the oral cavity leads to greater accumulation
of bacterial plaque around brackets and bands.1,2

Considering that deficient oral hygiene generally is
a reason why it is difficult to achieve successful
orthodontic treatment, it is necessary for the dentist
to implement an individualized model of a program of
preventive education for each patient.3 In individuals
who cannot or are unable to perform good oral

hygiene, in addition to mechanical control, it is
important to implement chemical plaque control.
Among the antiseptics for oral use, chlorhexidine is
one of the most powerful and most studied antimicro-
bial agents.4–6

Orthodontic movement comes from the application
of force on a dental unit by means of accessories, such
as brackets, springs, bands, wires, and elastics.7,8

Elastic devices are important sources for transmission
of force to teeth but are not considered ideal because
the force they generate diminishes as a function of the
time of activation, oral medium, and other factors
related to diet.9

The action of chlorhexidine on the mechanical
properties of these elastics, such as the force degrada-
tion over the course of time, has hardly been discussed
in the literature. Therefore, the aim of this study was to
determine the effects of different concentrations of
chlorhexidine on the decline in force of these elastics.

MATERIALS AND METHODS

A laboratory study was conducted to test the
degradation of orthodontic chain elastics under the
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influence of chlorhexidine. Five groups of samples
were tested, and each of these groups was composed
of a total of 18 orthodontic chain elastics. The samples
evaluated were distilled water (control group; group 1),
0.12% manipulated chlorhexidine (group 2), 0.2%
manipulated chlorhexidine (group 3), 0.12% Periogard
(Colgate, São Paulo, SP, Brazil; group 4), and 0.2%
Cleanform mouthwash (Fórmula e Ação, São Paulo,
Brazil; group 5). In another five receptacles, one for
each group mentioned above, artificial saliva was
reserved for immersion of the samples.

To fabricate the personalized templates, polyvinyl
chloride (PVC) tubes were used, in which small orifices
were made to insert the supporting rods for the
orthodontic chain elastics. Self-polymerizing acrylic
resin was injected into the PVC tube to fix the rods.
The orifices were separated by a horizontal mean
distance of 0.5 cm. On the test specimen, the elastics
were put into place and stretched along a vertical
distance of 23.5 mm. The elastics used were of the
short-spacing type from Morelli (Sorocaba, Brazil). As
they are presented in a single continuous chain, the
elastomeric chains were cut to a standard, so that a
total of five links were left free, with two links being
responsible for fixation onto the template (Figure 1).

The templates enabled the elastomeric chain to be
immersed in the artificial saliva solution during the
28 days the laboratory study lasted. The devices
containing the activated elastic segments were kept
immersed in artificial saliva from Splabor (São Paulo,
Brazil) at a controlled temperature of 37 6 1uC, ideal
for reproducing conditions in the oral cavity. This
temperature was controlled by means of a thermostat
and digital thermometer (Splabor). The chain elastics
were removed from the receptacle containing artificial
saliva and were dipped in the corresponding chlorhex-
idine solutions, leaving them immersed for 30 seconds
twice a day with an interval of 12 hours between
immersions. In the moments immediately before
measurements, the devices were removed from the
receptacle, force measurements were taken, and they
were then replaced in the receptacles.

Six force measurements were taken during the
experimental period at the following time intervals:
initial (0), 1, 7, 14, 21, and 28 days. These mea-
surements were taken with a digital dynamometer
(Instrutherm DD-300, São Paulo, Brazil; Figure 1).

The chain elastics were removed from the templates
and placed on the dynamometer, previously calibrated
with regard to the distance of 23.5 mm of the templates.
This guaranteed greater reliability of the data obtained.
After each measurement, the force measurer was
restarted, and the values were noted on a control sheet.

After all of the groups had been measured, the
elastics were fixed on their respective templates and

inserted in the receptacles of artificial saliva, which
were put into the oven (Splabor). The level of saliva in
the receptacle was verified every day, so that the
elastics would be covered by this solution at all times.

Statistical analyses were performed with the pro-
gram SPSS 13.0 (SPSS Inc, Chicago, Ill). Descriptive
statistical analysis including mean and standard
deviation were calculated for the groups evaluated.
The values for the quantity of force released were
submitted to the analysis of variance to determine
whether there were statistical differences among the
groups, and afterward, the Tukey test was performed.

RESULTS

When the groups were compared with one another
in the same period, no statistical differences among
the groups were found in the initial, 24-hour, and 7-day
time intervals (P . .05). There were statistical
differences between groups 2 and 5 at 14 days of
the experiment and between group 1 and the others at
28 days (Table 1).

When adopting the mean values, it may be observed
that at the end of the 28 days, the control group had a
lower force value than the chlorhexidine test groups.
Among these, the two 0.12% chlorhexidine groups
obtained the highest values of decline in force.

When the groups were evaluated individually com-
paring the factor time, the force was statistically higher
in the initial period than that of all the other
experimental periods (P , .05; Table 2).

DISCUSSION

Orthodontic accessories adhered to the tooth
surfaces make it difficult to perform oral hygiene and
act as additional bacterial plaque retainers, leading to
enamel demineralization of enamel, causing white
stains, dental caries, and gingivitis.1

In dentistry, chlorhexidine acts in preventive manner
in the reduction of bacterial plaque, such as in
physically handicapped persons with motor limitations,
mentally retarded and geriatric patients, and patients
using orthodontic appliances.3,6 It is a synthetic
antimicrobial agent that presents a high level of activity
without, however, having the secondary effects that
most antimicrobial agents have.10,11

In orthodontic patients, in addition to the factor time,
exposure to water, alterations in temperature, and
enzymes and other chemical substances, such as
chlorhexidine, may have a significant influence on the
amount of force released by orthodontic elastics.12 For
this reason, it is imperative to know the action of
chlorhexidine on this material to enable safe and
satisfactory orthodontic treatment.
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Most orthodontic accessories used for applying
forces and performing movement do not provide stable
force. With the variation of time, the intensity of force
initially used diminishes, and thereby tooth movement
is compromised and can be reduced or even inter-
rupted. Elastic materials present this peculiarity, called
force degradation.13

Years ago, Baty et al.14 and De Genova et al.15

evaluated the behavior of elastics over a period of
3 weeks. Here, the period of 4 weeks was selected
because it coincides with the time interval frequently

occurring between orthodontic consultations, the same
period observed by Motta et al.16 Moreover, conducting
this test in vitro generates initial results in the
interaction between a material and the biologic tissue
in a short and timely manner, reducing the need for
tests in animals.17

When evaluated in a humid medium, the force
degradation released by synthetic elastic materials is
significantly greater than it is when this is done in a dry
environment18,19; therefore, the chain elastic segments
were kept immersed in artificial saliva. Because it

Figure 1. (a) Test specimen with stretched chain elastics. (b) Test specimen dipped in artificial saliva. (c) Digital dynamometer (Instrutherm

DD-300), measurement of chain elastic.
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concerns a simulation of the oral cavity, the temper-
ature at which the elastics was maintained was 37 6

1uC, as this is the body temperature and also because
it is known that temperature participates in the force
degradation released by the elastics.20 Another factor
that influences mechanical behavior is the size of chain
elastics—described as short, medium, or long—as well
as their configuration.21 In this study, the short chain
elastic, without spaces between the links, was adopt-
ed, since this maintain a higher percentage of force
over the course of time.9

In this study, the results demonstrated that when
using elastics with the short configuration, groups 3
and 5 (0.2% chlorhexidine) maintained a higher
percentage of force during the course of 28 days in
comparison with groups 2 and 4 (0.12% chlorhexi-
dine), which underwent greater force degradation in
the same period of time. This implication arises from
the action of 0.12% chlorhexidine on the force
degradation of the elastics at its highest values of
force at the end of the study, when compared with the

composition of 0.2% of the samples. It was also
observed that the control group had its lowest value of
force in comparison with the test groups at the end of
the 28 days. Although there was a difference in the
values among the groups, the results obtained point
out that chlorhexidine does not have a significant
influence on the force degradation of the chain elastics
(Table 1).

Gioka et al.22 evaluated the relaxation of force of
latex elastics during a period of 24 hours of extension
and to do this estimated the extension necessary to
achieve the related force. It was concluded that
extension of the elastic to achieve the related force
varies between 2.7 and 5 times the original length.22 In
this study, the latex elastics showed a force of
relaxation on the order of 25%, which consists of a
component with an elevated initial decline and a latent
part with a reduced rate. Most of the relaxation
occurred within the first 3 to 5 hours after extension,
irrespective of the manufacturer, size, or level of force
of the elastic. In the present study, the large amount of

Table 2. Comparisons Between the Groups Individually at Different Times of Evaluation (kgf)a

1 Stat 2 Stat 3

Initial 4.71 (0.64) 24h-P 5 .000* 4.96 (0.55) 24-P 5 .000* 4.75 (0.58)

7d-P 5 .000* 7d-P 5 .000*

14d-P 5 .000* 14d-P 5 .000*

21d-P 5 .000* 21d-P 5 .000*

28d-P 5 .000* 28d-P 5 .000*

24 h 3.85 (0.67) 7d-P 5 .786 3.88 (0.59) 7d-P 5 .984 3.62 (0.46)

14d-P 5 .363 14d-P 5 .907

21d-P 5 .030* 21d-P 5 .025*

28d-P 5 .000* 28d-P 5 .006*

7 d 3.62 (0.57) 14d-P 5 .984 3.74 (0.38) 14d-P 5 1.000 3.56 (0.37)

21d-P 5 .476 21d-P 5 .219

28d-P 5 .000. 28d-P 5 .076

14 d 3.5 (0.36) 21d-P 5 .875 3.72 (0.44) 21d-P 5 .283 3.52 (0.38)

28d-P 5 .000* 28d-P 5 .105

21 d 3.3 (0.28) 28d-P 5 .000* 3.37 (0.54) 28d-P 5 .997 3.4 (0.50)

28 d 2.52 (0.57) 3.5 (0.32) 3.06 (0.47)

* P , .05.
a Groups: (1) control destillation water, (2) chlorhexidine 0.12%, (3) chlorhexidine 0.2%, (4) Periogard 0.12%, (5) Cleanform mouthwash 0.2%.

Table 1. Mean Values (kgf), Standard Deviation, and Statistical Analysis (Comparison Between Groups by Time) of the Groups Evaluateda

Group Initial Mean (SD) Stat 24 h, Mean (SD) Stat 7 d, Mean (SD)

1 4.71 (0.64) 22 P 5 .716 3.85 (0.67) 22 P 5 1.000 3.62 (0.57)

23 P 5 .999 23 P 5 .719

24 P 5 .995 24 P 5 .996

25 P 5 .544 25 P 5 .952

2 4.96 (0.55) 23 P 5 .836 3.88 (0.59) 23 P 5 .607 3.74 (0.38)

24 P 5 .905 24 P 5 1.000

25 P 5 .049 25 P 5 .897

3 4.75 (0.58) 24 P 5 1.000 3.62 (0.46) 24 P 5 .492 3.56 (0.37)

25 P 5 .409 25 P 5 .983

4 4.78 (0.63) 25 P 5 .316 3.92 (0.52) 25 P 5 .818 3.68 (0.54)

5 4.4 (0.60) 3.72 (0.50) 3.37 (0.37)

a Groups: (1) control destilled water, (2) 0.12% chlorhexidine, (3) 0.2% chlorhexidine, (4) 0.12% periogard, (5) 0.2% Cleanform mouthwash.

* P , .05.
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decline in force within the first 24 hours was followed
by mainly consistent levels of force up to 4 weeks. In
the times after the initial moment, the intensity of force
varied discretely within each group at the different
times. Right from the first hour, the elastics of all the
groups presented statistically lower values when com-
pared with the respective values of force initially
released, corroborating the findings of previous studies.

Therefore, knowledge of the alterations in the
mechanical properties of chain elastics when elongat-
ed and exposed to the action of chlorhexidine is
necessary to combine these accessories with the use
of this solution. Nevertheless, this interaction had no
significant influence on the force degradation of the
elastics.

CONCLUSIONS

N Chlorhexidine does not act significantly on the force
degradation of orthodontic chain elastics.

N The two 0.12% chlorhexidine groups obtained the
highest values of decline in elastic force.
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