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ABSTRACT

Brushing teeth combined with toothpaste is influential in maintaining
dental and oral hygiene, especially for children still developing.
Toothpaste contains several active ingredients, including detergent in
the form of Sodium Lauryl Sulfate (SLS). This study aims to determine
whether or not using children's toothpaste that contains SLS and does
not contain SLS on the enamel surface roughness. An experimental
laboratory study was conducted on twenty primary incisors divided into
two groups of treatment samples to be brushed using toothpaste
containing SLS and not SLS. Toothbrushing treatment was carried out
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for 30 days in the morning and evening with the assumption that the
accumulated time for 6 minutes was the same as the time to brush your
teeth in 1 day, 2x brushing your teeth in the morning and at night. The
tooth enamel surface roughness was measured before and after treatment
in the middle 1/3 of the labial surface using a Mituyo SJ 301
profilometer. Statistical analysis using the Dependent t-Test showed that
the P-value of the enamel surface roughness variable was less than 0.05
(P-value <0.05), thus it can be explained that there is a statistically
significant mean difference between the enamel surface roughness
variables before and after brushing treatment on both groups. Toothpaste
that contains SLS and without SLS affects the enamel surface

roughness, which can reduce the enamel surface roughness.

Keywords: enamel surface roughness; sodium lauryl sulfate

ABSTRAK

Penyikatan gigi disertai penggunaan pasta gigi sangat penting untuk
diperhatikan dalam pemeliharaan kesehatan gigi dan mulut anak dan
remaja. Pasta gigi terdiri dari berbagai macam bahan, salah satunya
adalah Sodium Lauryl Sulfate (SLS). Tujuan penelitian ini adalah untuk
menentukan perbedaan penggunaan pasta gigi dengan kandungan SLS
dan tanpa SLS. Penelitian dilakukan secara eksperimental terhadap 20
gigi insisif sulung yang terbagi menjadi dua kelompok penelitian.
Kelompok pertama diberikan perlakuan penyikatan dengan pasta gigi
SLS, sedangkan kelompok kedua diberikan perlakuan penyikatan
dengan pasta gigi non-SLS. Penyikatan dilakukan selama 30 hari
sebanyak dua kali sehari pada saat pagi dan malam hari. Kekasaran
enamel gigi diukur sebelum dan sesudah perlakuan pada area 1/3
permukaan labial menggunakan profilometer Mituyo SJ 301. Hasil
penelitian memperlihatkan perbedaan yang signifikan (p <0.05) antara
gigi yang disikat menggunakan pasta SLS dan non-SLS dalam
menyebabkan perubahan kekasaran enamel, namun diantara keduanya

tidak memberikan perbedaan yang terlalu berarti.
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Kata kunci: kekasaran permukaan enamel; sodium lauryl sulfate

INTRODUCTION

According to the 2018 Indonesian
Basic Health Research report data, the
prevalence of dental caries in Indonesia
reached 45.3%, with most caries sufferers
from children. The prevalence of the caries
rate in West Java, according to the same
report data, reached 45.66%. The most
significant number occupied by the age
group 3-14 years, which reached 15,495
people, have dental caries.! 3

Instilling a sense of maintaining
dental and oral health in children needs to
be done as early as possible. The simple
way to introduce children to taking care of
oral health was brushing their teeth in the
morning after breakfast and before going to
bed. Brushing their teeth cannot be
separated from the vital role of parents who
constantly encourage their children to brush
their teeth using a toothbrush and
toothpaste.* %

Toothpaste widely circulated in
Indonesia contains sodium lauryl sulfate
(SLS), a chemical detergent to produce
foam when brushing your teeth. The
standard sodium lauryl sulfate (SLS) limit
in one children's toothpaste is 1-2%. If the

excess is over that value, it can cause
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decreased sensitivity to taste, irritation of
the oral mucosa, ulceration, and decreased
salivary solubility, impacting the salivary
flow rate. This decrease in salivary flow rate
can interfere with saliva's function as self-
cleaning, affecting the cleanliness of the
oral cavity and teeth of children.10-13
Previous research has revealed a
lot of damage to the oral soft tissue due to
the content of sodium lauryl sulfate (SLS)
in toothpaste. This study was dedicated to
knowing the effect of sodium lauryl sulfate
(SLS) on the hard tissues of teeth, especially

enamel surface roughness.

METHOD

The research method used an
analytical, experimental study design using
pre- and post-test designs. The sampling
technique in this study was a consecutive
sampling method, with inclusion criteria,
primary incisors, primary incisors without
caries, no abrasion/erosion, and no dental
abnormalities. The exclusion criteria were
teeth that have been restored and fractured
teeth. The number of samples for this study
was calculated using the minimum sample
size formula according to Sopiyudin

Dahlan (2011)14, a paired numerical
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comparative research formula. The sample
size for each group was ten primary
incisors, with a total sample of twenty
primary incisors. The incisors were divided
and labelled into two groups: group 1
treatment with non-sodium lauryl sulfate
(SLS) toothpaste and group 2 treatment
with  sodium lauryl sulfate (SLS)
toothpaste. The primary incisors were
cleaned with water and then soaked in a
10% formaldehyde solution for disinfection
for approximately one week. Enamel
surface roughness before treatment was
measured in the middle one-third of the
buccal part of the primary incisor by using
a surface roughness tool known as

A profilometer (Mituyo SJ 301),
the width measurement area was
accomplished at 0.5 mm vertically parallel
to the long axis of the tooth three times with
a speed of 0.25 mm. After the initial
measurement results were recorded, it was
followed by immersion of the primary
incisors using artificial saliva to create a
state of the teeth like in the oral cavity
environment and keep the teeth moist.
Brushing was done every morning and
night, with a vertical brushing technique in
6 seconds for 30 days. Group 1 does not
contain sodium lauryl sulfate (SLS), and
group 2 uses toothpaste sodium lauryl
sulfate (SLS). After brushing, both groups

of samples were allowed to stand for 60
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seconds before rinsing with running water.

After rinsing under running water
the sample finish, all samples were put back
into the jar containing artificial saliva and
allowed to stand until the next tooth
brushing. Treatment was given for 30 days.
Re-measure the enamel surface roughness
after treatment using a Profilometer with a
Mituyo SJ 301 in the exact measurement
and setting methods as before the treatment.
This research has been carried out at the
Bandung  Manufacturing  Polytechnic
Laboratory in December 2021 - January
2022. Roughness value data were processed
using statistical applications. Before the
statistical test was carried out, the data was
assessed with the Shapiro-Wilk test for
normality, then continued with a
significance test to compare the two
research groups using a paired t-Test if the
data were normally distributed and the
Mann-Whitney test if the data were
generally not distributed.

Meanwhile, statistical analysis to
compare the research groups before and
after treatment using paired t-Test if the
data were normally distributed and the
Wilcoxon test as an alternative if the data
were not normally distributed. This
research has obtained ethical approval from

the Health Ethics Commission of the

Faculty of Medicine, Padjadjaran
University, with letter number
JHDS 2023



64/UN6.KEP/EC/2022.

RESULT

Table 1 describes the description
of the enamel surface roughness before
treatment, the enamel surface roughness
after treatment and the difference in the
decrease in enamel surface roughness. For
enamel surface roughness before treatment
had an average of 1.68 + 0.389, enamel
surface roughness after treatment had an
average of 0.58 * 0.154, and the difference
in decreasing enamel surface roughness had

an average of 1.10 = 0.441.

Table 1.
Characteristics

Overview of Research Subject

Toothpaste Z test p
Variable SLS Non-SLS (Mann VaI;Je
N=10 N=10 Whitney)
Enamel -1.589 0.123
Surface
Roughness
After
Treatment
MeantStd  0.64+0.147 0.52+0.147
Median 0.66 0,49
Range 0.43-0.88  0.35-0.90
(min-max)

Variable N=20
Enamel Surface Roughness
Before Treatment
Mean£Std 1.68+0.389
Median 1.71
Range (min-max) 0,89-2,52
Enamel Surface Roughness
After Treatment
MeanzStd 0.58+0.154
Median 0.54
Range (min-max) 0.35-0.90
The difference in Decrease in
Enamel Surface Roughness
Mean+Std 1.10+0.441
Median 1.15
Range (min-max) 0.36-2.17

Table 2. Comparison of enamel surface
roughness after treatment in the SLS and
non-SLS toothpaste groups
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Table 2 compares the enamel
surface roughness after treatment in the SLS
and non-SLS toothpaste groups. After
treatment in the SLS toothpaste group, the
enamel surface roughness value had an
average of 0.64 + 0.147. In contrast, after
treatment in the SLS toothpaste group, the
enamel surface roughness had an average of
0.52 + 0.147. The analysis of numerical data
was tested using the Mann-Whitney test
because the data were not normally
distributed on the enamel surface roughness
variable after treatment. The results of
statistical tests in the research group above-
obtained information on the P value of the
enamel surface roughness variable after it
was more significant than 0.05 (P value>
0.05), which means it is not significant or
statistically not significant, thus it can be
explained that there is no significant
difference in the mean between the enamel
surface roughness variable after treatment
in the SLS toothpaste group and those that
did not contain SLS.
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Table 3. Comparison before and after
treatment of enamel surface roughness on

teeth using SLS toothpaste

Groups T
Variabl  Before After (T-  P-
e N=10 N=10 test Value
)
Enamel 7.64 <0.00
Surface 9 1*
Roughn
ess
MeanzS 1.67+0.4 0.64+0.1
td 08 47
Median 171 0.66
Range 0.89- 0.43-
(min- 2.34 0.88
max)

Table 3 describes the roughness
comparison between before and after
treatment of enamel surface roughness on
teeth using SLS toothpaste. The enamel
surface roughness value before treatment
had an average of 1.67+0.408, while the
enamel surface roughness after treatment
had an average of 0.64+0.147. It was tested
using a paired T-Test to analyze numerical
data because the data were normally
distributed. The alternative was Wilcoxon's
enamel surface roughness test if the data
were not normally distributed. The results
of statistical tests in the research group
above-obtained information on the P value
of the enamel surface roughness variable
less than 0.05 (P value <0.05) which means
statistically significant or significant, thus it
can be explained that there is a statistically
significant mean difference between enamel

surface roughness variable before and after
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treatment on teeth using SLS toothpaste.
Table 4. Comparison before and after
treatment of enamel surface roughness on
teeth using toothpaste that does not
contain SLS

Variabl Groups Z _test P-

e Before  After (Wilxoc Val

N=10 N=10 on) ue

Enamel -2.803  0.00

Surface 5*
Rough

ness

Meant 1.69+0. 0.52+40.
Std 390 147
Median 1.67 0.49
Range 1.08- 0.35-
(min- 2.52 0.90
max)

Table 4 compares before and after
treatment of enamel surface roughness in
patients using toothpaste that did not
contain SLS. The enamel surface roughness
value before treatment had an average of
1.69+0.390, while the enamel surface
roughness after treatment had an average of
0.52+0.147. This numerical data analysis
was tested using the Wilcoxon test because
the data were not normally distributed,
namely the surface roughness of the
enamel. The results of statistical tests in the
research group above-obtained information
on the P value of the enamel surface
roughness variable less than 0.05 (P value
<0.05) which means statistically significant
or significant, thus it can be explained that
there is a statistically significant mean
difference  between enamel surface

roughness variables before and after
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roughness treatment on teeth using
toothpaste that did not contain SLS.

DISCUSSION

The results of the analysis on the
comparison before and after treatment of
enamel surface roughness on teeth using
SLS toothpaste in Table 3 follow the results
of research conducted by Abdillah (2018)*%,
which explains that SLS can damage the
hydroxyapatite structure and also damage
the collagen content in dentin. It can reduce
the enamel surface roughness.*®

Table 4 shows a significant
difference between the SLS toothpaste
treatment group and those that do not
contain SLS. This result exists because
there are several other factors besides the
ingredients of toothpaste that can affect the
roughness of the teeth, as reported by
research conducted by Rahmavidyanti
(2021), which states that the selection of
the type of toothbrush can also influence the
surface roughness of the teeth. The type of
toothbrush bristle, the frequency and
pressure applied when brushing teeth can
also affect the surface roughness of the
teeth. The decrease of enamel surface
roughness in the toothpaste group that did
not contain SLS could occur due to other
factors which not only come from the
toothpaste content.®

However, a study conducted by
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Mohamed Shamel (2019)Y, which has
examined several whitening toothpaste'
effect on enamel surface roughness of the
enamel, shows different average results
with a significant difference between before
and after treatment, both increased or
decreased. With surface changes in the form
of fine scratches, surface irregularities, few
pores, and scratches became more apparent.
It was due to differences in the composition
of different abrasives in each toothpaste.’

S.Salzer (2016)8, in his research
on the effectiveness of toothpaste without
and with sodium lauryl sulfate on the
plaque, gingivitis and gingival abrasion,
stated that toothpaste with and without SLS
was as effective on gingival health and
plaque index scores in the oral cavity.®®
Based on the table of research results, it can
be stated that there was a decrease in the
number of enamel surface roughness in the
two treatment groups using SLS toothpaste
and without SLS. Statistically, the result
was insignificant (p>0,05), with a more
significant reduction in the enamel surface
roughness achieved by SLS toothpaste. This
result could happen apart from the
toothpaste content, which was the primary
concern. Still, other factors can also
influence the enamel surface roughness,
such as the selection of a toothbrush and the
way they use it while brushing.

For future consideration, we
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suggest exploring more research using only
sodium lauryl sulfate (SLS) material to
avoid misconduct with other toothpaste
ingredients and make sure of the effect of
SLS on tooth enamel surface roughness. It
was also necessary to do further research to
observe the effect of sodium lauryl sulfate
(SLS) toothpaste on enamel surface
roughness at different times.

CONCLUSION
According to the research that has

been carried out, it can be simplified that
toothpaste containing sodium lauryl sulfate
(SLS) and without sodium lauryl sulfate
(SLS) reduces the enamel surface
roughness of primary incisors. Statistically
(p<0,05), the enamel surface roughness of
primary teeth that were treated with sodium
lauryl sulfate (SLS) toothpaste showed a
more significant decrease in enamel surface
roughness compared to those that did not

contain sodium lauryl sulfate (SLS).
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