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Abstract

Background. Mouthwashes are used to control and decrease problems such as the accumulation
of microorganisms and plaque in patients undergoing orthodontic treatment. Since the success
of fixed orthodontic treatment depends on the bond strength of brackets to the enamel, the
present study investigated the possible effects of the SensiKIN mouthwash on the shear bond
strength of orthodontic brackets on the enamel surface.

Methods. The present case—control study was carried out on 40 extracted sound human premolar
teeth (20 in the mouthwash group and 20 in the control group). All the tooth samples were
immersed in 0.1% thymol solution for seven days, followed by storage in distilled water at 4°C
for<3 months. In the mouthwash group, the SensiKIN mouthwash was applied to the teeth twice
every day for one minute each time for one month. The teeth in both groups were retrieved from
the storage solutions for orthodontic procedures. Finally, a universal testing machine was used to
determine the shear bond strength of orthodontic brackets to the enamel surface. The data were
analyzed using SPSS 26.

Results. The results showed no significant difference in the mean shear bond strengths of
orthodontic brackets between the SensiKIN mouthwash group (117.8, 36-387 N, around 11.7
Mpa) and the control group (121.6, 40.3-473.3 N, around 12.1 MPa) (P=0.914).

Conclusion. Since the SensiKIN mouthwash did not decrease the shear bond strength of
orthodontic brackets, it can be used during orthodontic treatment.
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Introduction

Increasing the patients’ awareness and changes in
their lifestyle have resulted in increased demands for
orthodontic treatments.! Brackets are one of the main
components in orthodontic treatment. Comprehensive
orthodontic treatment involves the enamel surfaces
etching and bonding the brackets with composite resins.
The success of fixed orthodontic treatments depends on
the bond strength of brackets to the enamel. A minimum
bond strength of 6-8 MPa is required to stabilize brackets
on tooth surfaces during orthodontic treatment. If such
strength decreases, the brackets will be debonded from
the tooth surface, resulting in prolonged treatment and
patient and orthodontist dissatisfaction.?

On the other hand, since the brackets and wires are
bonded to tooth surfaces, fixed orthodontic treatment
is usually associated with plaque accumulation, poor
oral hygiene, white spot lesions, and an increased
risk of dental caries. Different tools and materials
have been recommended for these patients, including
special orthodontic toothbrushes, interdental brushes,
special orthodontic dental floss, and mouthwashes.*®

Mouthwashes used to control plaque and gingivitis have
different compositions and properties, and depending on
their chemical composition, they might cause changes in
the tooth enamel, affecting the bond strength of brackets
to the tooth surface.*"!

SensiKIN is a commonly used anti-hypersensitivity
mouthwash with potassium nitrate as its active ingredient.
Many studies have confirmed the anti-hypersensitivity
action of potassium nitrate.’*** SensiKIN products contain
sodium fluoride as the active ingredient in addition to
potassium nitrate. Sodium fluoride increases the effect
of potassium nitrate in preventing tooth sensitivity,
resulting in the long-term protection of sensitive teeth.
Furthermore, sodium fluoride prevents dental caries and
strengthens enamel. In addition, SensiKIN mouthwash
protects and regenerates gingival tissues and maintains
gingival tissue consistency and oral mucous layers since
it contains vitamin E and precursors of vitamin B_"
Although mouthwashes protect against bacteria, they
might affect the bond strength of orthodontic brackets.
Since the success of fixed orthodontic treatment depends
on the bond strength of brackets to the enamel, the
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present study aimed to investigate the possible effects of
the SensiKIN mouthwash on the shear bond strength of
orthodontic brackets on the enamel surface.

Methods

The present case-control study was performed to explore
the effect of SensiKIN mouthwash on the shear bond
strength of orthodontic brackets to enamel surfaces. To
determine the sample size, a study by Demir et al'® was
considered for the means+standard deviations of shear
bond strength values in the control (no mouthwash) and
case (SensiKIN mouthwash) groups (31.64+3.62 and
36.56 +£5.59, respectively), with type I error of a=0.05
and a study power of 80%. The initial sample size was
n=34 (n=17, each group). Then, to increase the study’s
validity and eliminate the errors resulting from dropouts
during the study, the sample size was increased by 20%,
and finally, 40 samples (n =20, each group) were included.

The samples (sound premolar teeth) were randomly
selected using the convenient sampling method from the
sound premolar teeth extracted for orthodontic reasons at
Tabriz Faculty of Dentistry. Teeth with hypoplastic areas,
cracks, and previous treatments with chemical agents such
as alcohol, formalin, and hydrogen peroxide on the tooth
surface were excluded.

The samples were randomly assigned to the groups
(n=20) of case and control. All the teeth were immersed
in 0.1% thymol solution (wt/vol) for disinfection and to
prevent dehydration, followed by storage in distilled water
at 4 °C for less than three months. Distilled water was
refreshed every week.'®'®

No mouthwash was used in the control group. In the
case group, SensiKIN mouthwash was applied twice daily
for one minute each time for a month to the tooth samples
in this group. After each application, the teeth were rinsed
with deionized water."

The teeth in both groups were retrieved from the
storage solutions for orthodontic procedures. The soft
tissue remnants and calculi were removed from the
tooth surfaces, and the teeth were cleaned with fluoride-
free pumice and a rubber cup.'™® The tooth crowns

were mounted in a 3-cm round mold using self-cured
acrylic resin. The crowns were mounded at a right
angle to the mold.'”"” The tooth surfaces underwent a
prophylactic procedure with a rubber cup and slurry
of pumice and water at low speed (3000 rpm) before
the bonding procedures, followed by rinsing with
water for 10 seconds and drying with an air syringe
(Figure 1a).> The crown’s labial surface was etched with
37% phosphoric acid (Figure 1b) for 15 seconds, and
after 10 minutes of irrigation with an air syringe, it was
dried with an air syringe to achieve a dry chalky surface.
A thin homogeneous layer of Transbond XT primer-
adhesive (Figure 1c) was applied to the tooth surface.>'®
The brackets were bonded to tooth surfaces using
Transbond XT light-cured composite resin (Figure 1d)
at the center of the inciso-gingival buccal surface on the
long axis of the teeth. The brackets were firmly placed
on the tooth surface so that the minimum thickness of
composite resin would remain between the bracket base
and the tooth surface.'® After removing excess composite
resin with a dental explorer, the light-curing process was
performed for 10 seconds from the mesial aspect and
10 seconds from the distal aspect.’® The samples were
stored in distilled water at 37 °C for 24 hours before
the bond strength tests.”” To evaluate the shear bond
strength, debonding was carried out using a universal
testing machine (Figure 2a) connected to a blade at a
crosshead speed of 1 mm/min. The bond strength values
were recorded in both groups (Figure 2b).2** Finally, the
shear bond strength values of orthodontic brackets to
enamel surfaces were recorded in the case and control
groups. The data were analyzed using SPSS 26.

Results
The mean shear bond strength values of orthodontic
brackets in the case (SensiKIN mouthwash) (Figure 3) and
control (Figure 4) groups were 117.8 (36-387) and 121.6
(40.3-473.3) Newtons, respectively.

Mann-Whitney test showed no significant differences
in the mean shear bond strength values of orthodontic
brackets between the two groups (P=0.914) (Figure 5).

Figure 1. Tooth preparation steps. (a) Rinsing and drying the teeth. (b) Etching the teeth with 37% phosphoric acid. (c) Applying Transbond XT primer-adhesive to
the tooth surface. (d) Bonding the brackets using Transbond XT light-cured composite resin

] Dent Res Dent Clin Dent Prospects. 2025;19(1) | 19



Daneshpooy et al

(b)

Figure 2. Evaluating the shear bond strength. (a) Universal testing machine. (b) The machine connected to a blade at a crosshead speed of T mm/min
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Figure 3. The distribution of shear bond strength values of orthodontic
brackets in the case group
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Figure 4. The distribution of shear bond strength values of orthodontic
brackets in the control group

Discussion

Many factors, such as dietary changes and variations
in salivary flow, can affect the bond strength of the
brackets during fixed orthodontic treatment.” On the
other hand, placing brackets increases the odds of the
accumulation of microorganisms and plaque around the
brackets, increasing the risk of dental caries, gingival
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Figure 5. The mean shear bond strength values of orthodontic brackets in
the two groups

inflammation, and enamel decalcification.?*** Therefore,
different methods, such as various mouthwashes, are used
in orthodontic patients to manage and decrease such
problems.®?* Although mouthwashes protect against
bacteria, different mouthwashes exert different effects on
the bond strength.*® An optimal bond has a sufficiently
high bond strength to resist bracket debonding during
orthodontic treatment. Since decreased bond strength can
increase the risk of bond failure, prolongation of treatment,
the incidence of caries and periodontal diseases, and
decreased patient satisfaction with orthodontic treatment,
it is crucial to introduce a suitable mouthwash from the
periodontal viewpoint, with no effect on the bond strength
of brackets.”

The present study evaluated the effect of SensiKIN
mouthwash on the shear bond strength of orthodontic
brackets to the enamel surface. The results showed that
the shear bond strength of brackets in the SensiKIN
and control groups were 117.8 N (36-307) (around 11.7
MPa) and 121.6 N (40.3-473.3) (around 12.1 MPa),
respectively. Since the minimum bond strength for the
stability of brackets on the tooth surface during treatment
is approximately 6-8 MPa,’ the bond strength after using
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the SensiKIN mouthwash was slightly higher than the
clinically acceptable shear bond strength.

A study by Javanmardi et al*® showed that SensiKIN
did not decrease the forces of elastic chains and NiTi
coil springs. The present study showed no significant
differences in orthodontic brackets mean shear bond
strengths between the SensiKIN and control groups. This
mouthwash did not decrease the shear bond strength of
orthodontic brackets. Although no previous study has
evaluated the effect of SensiKIN mouthwash on the shear
bond strength of orthodontic brackets, Catalbas et al®
showed that the mean shear bond strength of orthodontic
brackets after using chlorhexidine mouthwash was
249+£2.75 MPa, which was not different from the
control group.

Each mouthwash has its specific composition; therefore,
the effects of the components and ingredients on the bond
strength should be considered.®* SensiKIN mouthwash is
a non-alcoholic mouthwash containing potassium nitrate,
sodium fluoride, vitamin E, and vitamin B, precursor."
Many studies have confirmed the anti-sensitivity activity
of potassium nitrate.'>* It has been demonstrated that an
increase in the concentration of potassium ions in tissue
fluids decreases nerve excitability, which results in the rapid
and long-term protection of sensitive teeth.* Fluoride in
the tooth structure decreases enamel solubility in acidic
environments, prevents dental caries, and strengthens
tooth enamel.”> Da Rocha Leddido et al** reported that
the shear bond strength values of orthodontic brackets
after using sodium fluoride solution was 8.66+3.78 MPa,
which was acceptable for the shear bond strength of
orthodontic brackets. Bishara et al’ showed that the shear
bond strength was 12+ 9.5 MPa after using a prophylactic
paste, which was not different from the control group. da
Silva Fidalgo et al'® reported that local fluoride increased
the shear bond strength of resin cements. In addition,
Whang and Shin** reported that the effect of alpha-
tocopherol (a type of vitamin E) on the bond strength was
similar to the control group. On the other hand, the effects
of some alcoholic agents and chemical solvents on the
bond strength of brackets during orthodontic treatments
have been confirmed.®* Studies have shown that alcohol
in the composition of a mouthwash can decrease the bond
strength.**® Therefore, alcohol-free mouthwashes such as
SensiKIN might not negatively affect the bond strength.*
Finally, the overall results of previous studies on the effects
of the ingredients of SensiKIN mouthwash on the bond
strength might confirm the absence of an adverse effect of
this mouthwash on bond strength, which explains the lack
of a significant difference in the shear bond strength of
orthodontic brackets between the case and control groups.

Since factors such as the adhesive system type and
saliva can affect the bond strength of brackets during
fixed orthodontic treatment,?**® further comprehensive
studies are required on the effect of SensiKIN mouthwash
on the shear bond strength of orthodontic brackets by
considering factors such as the adhesive system and saliva.

Conclusion

The present study on the effect of SensiKIN mouthwash
on the shear bond strength of orthodontic brackets on
the enamel surface showed that the mean shear bond
strengths of the brackets in the SensiKIN and control
groups were 11.8 N (36-387) (approximately 11.7 MPa)
and 121.6 N (40.3-473.3) (approximately 12.1 MPa),
respectively, with no significant difference between the
two groups (P=0.914). Finally, based on the results, the
bond strength after using the SensiKIN mouthwash was
clinically higher than the minimum bond strength value.
This mouthwash did not decrease the shear bond strength
of orthodontic brackets. Therefore, it can be used during
orthodontic treatment.
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