@ ournal of
<O Ak nverstyof il siences

Research Paper a ‘ ‘i‘
Comparing Enamel Microhardness in Decidous Teeth With Primary Carious Cromvink
Lesions After Applying Three Fluoride Containing Materials in Vitro

Puran Azadi! @, Hamid Sarlak' ®, *Shima Nourmohammadi

1. Department of Pediatric Dentistry, Faculty of Dentistry, Arak University of Medical Science, Arak, Iran.

Use your device to scan
andreadthe ”'e enine (STETILTIE Azadi P, Sarlak H, Nourmohammadi Sh. [Comparing Enamel Microhardness in Decidous Teeth With Primary Cari-
i ous Lesions After Applying Three Fluoride Containing Materials in Vitro (Persian)]. Journal of Arak University of Medical Sci-
ences (JAMS). 2021; 24(2):256-267. https://doi.org/10.32598/JAMS.24.2.6175.1

https://doi.org/10.32598/JAMS.24.2.6175.1

ABSTRACT
Article Info: LRI e Watsy For decades, using fluoride has been introduced to prevent the development and
03 May 2020 progression of primary carious lesions. Increased surface microhardness of primary caries is among the
29 Nov 2020 ¢ essential factors in preventing lesion progression and cavity formation. The present study aimed to com-
01Jun2021 :  pare the microhardness changes of primary caries treated with 3 products, containing fluoride (varnish,

toothpaste, & mouthwash) in dental teeth.

In this study, 45 extracted human deciduous molars were used. Using a diamond-
winning disc, enamel blocks with a dimension of 1 x 4 x 4 mm were prepared from the buccal surface
of the teeth, i.e., healthy and without structural defects; they were mounted in acrylic self-adhesive.
Initial microhardness test (Vicker’s test) with a force of 300 gr and Dwell time for 15 seconds was ap-
plied on samples. Next, artificial caries with the standard solution were created in all samples and the
microhardness of samples was recorded at this stage. The study samples were randomly divided into
3 groups of 15, treated with fluoride varnish, mouthwash, and toothpaste. Then, the microhardness
of samples was re-measured. The mean surface microhardness was compared between the study
groups by Independent Samples t-test and Bonferroni test. All analyses were performed using SPSS at
the significance level of P<0.05.

This study was approved by the Ethics Committee of the Arak University of
Medical Science (Code: IR.ARAKMU.REC.1397.264).

EBME Increase in surface microhardness of primary caries in fluoride varnish group was statistically sig-

Keywords: nificant; in GC Ml paste plus toothpaste and Oral B mouthwash was non-significant. The research samples
Enamel microhard- treated by fluoride varnish had a higher surface microhardness, compared to toothpaste and mouthwash.
ness, Fluoride, : According to the present research results, fluoride varnish was superior to fluoride mouth-
Remineralization wash and toothpaste in improving the microhardness of primary dental caries.

tion in receiving treatment is poor, is always a challenge for
dentists. Due to the different structure of deciduous teeth,

1. Introduction compared to permanent teeth and the rapid progression of

caries as aresult of pulp involvement, always early and non-

reating deciduous teeth in children, espe- invasive treatment methods are of high priority to prevent

cially at a young age when their coopera- caries or stop the process of caries in the early stages (Early/
T e u
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White spot lesions) in children [12]. Numerous laboratory
studies compared the effects of different substances on the
enhancement of enamel microhardness; however, most
studies were performed on permanent human or animal
teeth. Deciduous enamel is different from permanent teeth
concerning microscopic structure. Thus, the present study
aimed to compare the effects of three fluoride-containing
substances on microhardness changes in primary decay
enamel of deciduous teeth artificially and under laboratory
conditions.

2. Materials and Methods

In this study, 45 extracted human deciduous molars were
used. The maximum storage time of the samples was less
than 3 months. The collected samples were immersed in
0.1% thymol solution for 24 hours for disinfection. Using a
brush with a slow handpiece, they were cleaned of any de-
bris and washed with distilled water, and remained at room
temperature until studied in normal saline solution. Using
a diamond cutting disc, enamel blocks with dimensions of
1 x 4 x 4 mm were prepared from the buccal surface and
mounted on Acropars self-healing acrylic. The obtained
samples were divided into 3 groups of 15 (first group:
treated with fluoride varnish, second group: treated with
fluoride mouthwash, & the third group was treated with
fluoride toothpaste) and the microhardness of each group
was taken in 3 steps, as follows:

Step 1: Measure the initial microhardness of the samples
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Step 2: Measure the microhardness of the samples of all
three groups after causing artificial caries

Step 3: Measure the microhardness of the samples in each
group after exposure to fluoride-containing materials

3. Results

Based on the present study findings, the mean microhard-
ness (in all 3 groups), significantly decreased after artificial
caries, compared to healthy enamel (P<0.05).

The mean microhardness of healthy enamel in the first
group was measured to be 347 VH89 and VH37/257 after
artificial rot. It was found to indicate an increase in micro-
hardness in this group. There was a significant difference
between the mean microhardness of the first and second
stages of measurement as well as the second and third stag-
es of measurement; however, there was no significant dif-
ference between the mean value of the first and third stages
of measurement, highlighting the positive effect of fluoride
varnish in increasing enamel remineralization. Artificial de-
cay was to such an extent that it was not significantly differ-
ent from healthy enamel (P=0.126).

In the second group, the mean microhardness of healthy
enamel equaled 313.89 VH, which decreased to 254.69
VH after artificial caries; after receiving mouthwash twice
a week for 3 weeks, the mean microhardness of samples
increased to 268/67VH. There was a significant differ-
ence between the microhardness measured in the first and

Table 1. Mean microhardness value in the fluoride varnish group in the stages of healthy enamel, artificial decay, and fluoride varnish (VH)

Group MeanSD
Healthy enamel 347.85+48.98
Artificial cavity 257.37+42.87

VH 329.30+42.84
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Table 2. Mean microhardness value in the mouthwash group in the stages of healthy enamel, artificial decay, and fluoride varnish (VH)

Group MeanSD
Healthy enamel 313.89+43.58
Artificial cavity 254.69+56.64

Fluoride mouthwash 267.67+40.73
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Table 3. Mean microhardness value in the toothpaste group in the stages of healthy enamel, artificial decay, and fluoride varnish (VH)

Group MeanSD
Healthy enamel 331.45+68.44
Artificial cavity 255.90+55.78

Fluoride mouthwash 263.27+42.35

second, as well as first and third stages; however, despite
the increase in microhardness after the effect of Oral B
0.12% mouthwash, no significant difference was observed
between the microhardness measured in the second and
third stages. In the third study group, measurements were
performed as per the previous two groups and the average
microhardness of healthy enamel was computed as 331.45
VH, which decreased to 255.90 VH after artificial caries;
after using toothpaste, the average microhardness of the
study samples reached 263/27VH daily for 20 days. In this
group, as in the second group, there was a significant differ-
ence between the microhardness measured in the first and
second, as well as first and third stages; however, despite
the increase in microhardness after the effect of 0.2% GC
MI Paste plus 0.2% toothpaste between the measured mi-
crohardness, there were no significant differences between
the second and third stages. The effect of V-Varnish fluoride
5% on increasing the microhardness of enamel with artifi-
cial decay was significant i.e., higher than Oral B mouth-
wash 0.12% and GC MI Paste plus toothpaste 0.2%. Mi-
crohardness changes between toothpaste and mouthwash
groups were not statistically significant.

4. Discussion

In this laboratory study, microhardness changes in the
primary enamel of deciduous teeth (artificially created)
were investigated after the application of V-varnish fluoride
varnish, Oral B Complete mouthwash, and GC MI Paste
plus toothpaste. The purpose of the demineralization and
remineralization cycle in vitro is to evaluate the effective-
ness of fluoride-containing compounds to protect the de-
mineralized enamel against acid [14]. The process used in
this study was a standard formula to simulate the condi-
tion of the mouth that acidic substances and the activity of
cariogenic bacteria that cause the demineralization of tooth
enamel and primary caries (White Spot Lesion).

Due to the desirable properties of fluoride varnish, includ-
ing its simple use for young children (even before the age
of one year), the small volume of the material used, reduc-
ing the possibility of swallowing and no need to maintain
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isolation after application on the teeth and due to the higher
concentration of fluoride in the varnish than toothpaste and
mouthwash, its use is recommended three times a year for
children at high risk of caries or a three-course diet with
10-day intervals within a month. Also, due to the increased
microhardness of enamel with primary decay after using
mouthwash, it is recommended to use mouthwashes con-
taining fluoride after the age of 6 years. According to the
present study, the least improvement in microhardness was
observed in the group of toothpaste. However, due to the
increase in microhardness of enamel with primary decay
and the use of a toothbrush with toothpaste is the most com-
mon method of plaque control and oral hygiene at home. It
is also recommended to use a regular fluoride toothpaste in
children after 2-3 years of age.
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