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Fluorides effects on tooth structure
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Abstract

Dental caries involve a complex process of demineralization and remineralization of tooth enamel due to
the action of organic acids produced by the microorganisms found in the dental plaque. The purpose of this study
was to demonstrate the importance of the action of fluoride products on tooth enamel and how to ensure
protection against the appearance of dental caries. The main mode of action of fluorine, in general, is the topical
effect on the enamel surface. Even small concentrations of fluoride around the tooth inhibit demineralization and
promote remineralization of the tooth surface. Incorporating fluoride (such as fluorapatite) into the enamel surface
will decrease solubility and increase tooth decay resistance. In the study, we used three randomly selected fluoride
products that are of professional application, and we investigated which of them has the most effective
cardioprotective effect, depending on the chemical composition, the concentration of fluorine, the application

mode, the frequency of application, and the risk of overdose.

Keywords: tooth decay, mouthwash, fluoride gels, fluoride varnishes, remineralization

542



Medicine in Evolution Volume XXX, No. 3, 2024

INTRODUCTION

Dental practitioners spend their time treating dental caries; however, many dental
practitioners have poor knowledge about the mechanisms of initiation of caries, how to
identify at-risk patients, and how to draw up a management plan to ensure that the condition
does not progress. Too often, the condition is treated, and not the cause itself [1].

When systemically ingested, fluoride helps develop tooth enamel. Initially, the
researchers focused on the systemic effect of fluoride as a key factor in reducing tooth decay.
However, the evidence of the systemic effect was replaced by the discovery of the fluoride
reaction in the enamel micromedia, namely the stimulation of remineralization, which is of
major importance in reducing tooth decay [2].

Topical fluorides

Lifetime protection against decay results from the continued presence of fluoride in
low concentrations, which will enhance the remineralization of white spots, keep incipient
invasive caries under control, and limit the occurrence of secondary decay for both children
and children [1].

An optimal fluoride concentration in the enamel interface and saliva will help
minimize the risk of decay.

Fluoride varnishes

They were developed many years ago in order to extend the contact time between
fluoride and enamel. Fluorinated varnishes can be part of the prevention plan for individual
patients, and indications for their use are hypersensitive areas of enamel and dentine, an
alternative to sealants for the occlusal surfaces of permanent molars for receptive children
until the sealant is applied, local remineralization for stains white enamel, as part of the
program for the prevention of patients with active caries in temporary or permanent
dentition, a routine preventive measure for medically compromised children or patients with
special needs [3].

Fluoride gels

Concentrated fluoride gels are also used by clinicians for caries prevention and
treatment. Studies show that concentrated fluoride gels are more effective in permanent
dentition than temporary dentition, especially for first permanent molars [4].

Considerable amounts of fluoride gel during application, followed by swallowing, can
lead to ingestion of large quantities of fluoride, a factor that contributes to the appearance of
light fluorosis and the mineralization of permanent teeth. Therefore, these products should be
used with care for patients over 10 years [3].

Fluoride mouthwash

There are two types of mouthwash: weekly and daily. The most popular is the one for
daily use because it is easier to use than the one for weekly use, trying to remember the day
when the product should be used. Mouthwash and brushing with a paste containing fluorine
mustn't be used at the same time because their use together does not offer an additive effect.
The best thing for a child to use mouthwash is when he returns from school because the plate
will undoubtedly be present, where the fluoride will be incorporated and slowly released
over time [4].

There are certain patients who are recommended to use daily mouthwash: children
under orthodontic treatment, mouthwash can reduce demineralization around the dental
apparatus; patients with hyposalivation due to medication or those with congenital absence
of large salivary glands; children with medical problems due to which dental caries can be a
severe problem (heart patients or patients with coagulation problems), children with active
dental caries, some patients who find it difficult to brush [5].
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Aim and objectives

To address the importance of preventing carious disease during childhood using
fluoride-based products.

MATERIAL AND METHODS

This study is a one-year research project done in the clinic of the faculty of dental
medicine regarding a basic branch of dentistry: the importance of preventing carious disease
during childhood by using fluoride-based products.

We examined 30 patients between the ages of 6 and 14, accompanied by caregivers,
some more cooperative, others less cooperative. It is important to remember that those
included in this study gave their written consent to participate in the research.

The following data was analyzed: the incidence of caries according to the way of
hygiene, the incidence of caries after fluoride application, the incidence of caries after sealing,
the incidence of caries according to food, the classification of patients according to the quality
of the enamel structure.

RESULTS

We examined thirty patients. Eight of them came from rural areas, presenting an
increased number of caries compared to the twenty-two from urban regions. Following the
anamnesis and the discussions with the caregivers, we found that patients from rural areas
have minimal knowledge about prophylaxis compared to those from urban areas. depending
on the way of hygiene

Of all examined patients, ten used the electric brush, and twenty used the classic
(manual) brush. As a result of the examination, we found a greater number of caries processes
in those who used the manual brush than in those who used the electric brush.

To demonstrate the importance of the action of fluoride products on tooth enamel and
how to ensure protection against the appearance of tooth decay, we used three randomly
selected fluoride products that are professionally applied and researched which of them has
the most effective carioprotective effect, depending on the chemical composition, the fluoride
concentration, the mode of application, the frequency of application and the risk of overdose.

An intensely fluoridated mouthwash with a high concentration of fluoride was
chosen, and it is used only by specialized personnel because of the risk of overdose. It has a
chemical composition similar to fluoride gels and contains the following: aqua, glycerine,
propylene glycol, sorbitol, poloxamer 407, aroma, cetylpyridinium chloride, potassium
sorbate, sodium fluoride, sodium saccharin, menthol, ci 42051. The chosen mouthwash is
from the range of those who do not contain alcohol, mainly because the studied group is
made up of children and can swallow the used substances. This product has a sodium
fluoride concentration of 5%.

The fluoride gel that was selected for use in this study is also for professional
applications, also due to the possibility of overdose. It has the following chemical
composition: ascorbic acid, carbomer, citric acid, flavor, glycerine, triethanolamine, and
stannous fluoride 1, 44% (14000 ppm).

The fluoride varnish that was chosen, as well as fluoride solutions or fluoride gels, is
also used by specialized personnel. Still, it is to be remembered that it is not because of the
overdose, as in the case of the first two, but because of the application method. The fluoride
varnish that has been selected has a sodium fluoride concentration of 22.6 mg F / ml (22600
ppm) in a neutral natural resin base. It is, in fact, a viscous yellow material, an alcoholic
solution of resins with a high concentration of fluorine.
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Even though fluoride varnishes have the highest concentration of fluoride compared
to solutions and gels, they have the lowest risk of overdose. Even if the varnish is swallowed,
the film is very thin, and the amount of fluoride ingested is the minimum risk of partial
overdose in this case. This is why fluoride varnishes can be used in children under 6 years of
age.

Fluoride gels and solutions are contraindicated in children under 6 because of the risk
of swallowing, which can lead to overdose. The technique of application for the three selected
products is different. Thus, in the case of the first two, to increase the efficiency of the
product, it is necessary to clean the teeth through professional brushing and the interdental
spaces with dental floss, after which the dental arches with absorbent rollers and saliva
aspirator are isolated, the teeth are spray dried, and the material is applied.

Fluoride solutions are applied by brushing on the surface of the teeth for about 4
minutes, after which the patient is not allowed to rinse his mouth, consume liquids, or eat for
30 minutes.

Fluoride gels are applied to the dental arches with the help of gutters. Approximately
2 - 2.5 ml of gel is applied to each gourd, and it stays between 4 and 30 minutes in contact
with the teeth, depending on the patient's age and the degree of cooperation. After that, the
patient cannot rinse the mouth or consume liquids or food for 30 minutes.

Fluoride varnishes can also be applied to unhygienic teeth (covered with bacterial
plaque), which would allow even such a seizure, according to some researchers, considering
that the varnish adheres to enamel even in the case of teeth that have not been perfectly dried
and which they are covered with a film of saliva. In the case of this study, to increase the
efficiency of the material, we have chosen that the teeth be hygiene and perfectly dry before
applying the fluoride varnish, exactly as with the fluoride gels and solutions. After
application, the fluoride varnish remains attached to the tooth surface between 4 minutes and
12 hours, ensuring prolonged contact with the tooth enamel, with which it performs ion
exchanges for a long time (transforming the hydroxyapatite crystals into fluorapatite crystals),
thus increasing the efficiency of the material. After applying the fluoride varnish, the patient
is asked not to eat about 4 hours.

To investigate the efficacy of the three randomly selected fluoride materials, the
studied group (30 patients) was divided into three groups of 10 patients. In each group,
topical applications of fluorine with one of the three selected materials were made. The
efficiency of the products was evaluated for 6 months and then after 1 year.

In the success rate of each of the products used, there is an increase in success over
time. Fluoride solutions have a success rate of 45% over 6 months, but this increases if
continued use for one year. Fluorine gels significantly improve over time and have a high
efficiency in their use over time. The most significant increase in the success rate over time is
achieved by fluoride varnishes, which accumulate a success rate of 25% over a year compared
to the first 6 months.
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Figure 1. Success rate / Time depending on the type of material

Depending on the type of fluoride application, the incidence of dental caries has
decreased in the total number of patients who have benefited from this treatment, which is
actually the most important aspect.

cariesincidence A

Figure 2. Caries incidence after topical fluoride application

After the patients were examined following the application of fluorine, 9 had an
increased incidence of decay after fluoridation due to their diet rich in fermentable
carbohydrates and poor oral hygiene. Twenty-one patients had a lower incidence of decay
after fluoridation because they followed the advice regarding proper brushing and nutrition
for each patient.

cariesincidence &

cariesincidence A

Figure 3. Caries incidence after sealing

In the treatment plan, we included sealing the molars for six years and twelve years
for fifteen patients. Of these, six had an increased incidence of cavities because they did not
show up for control after sealing and did not comply with the hygiene and nutrition advice
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included in the treatment plan. Nine patients had a low incidence of caries. These patients
showed up for control after sealing; for three of them, the sealant was applied again.

cariesincidence

caries incidence A

Figure 4. The incidence of caries depending on the diet mode

Of all the examined patients, twenty-six had a diet rich in fermentable carbohydrates,
not respecting the diet plan made individually for each patient, thus increasing the incidence
of caries. Four patients had a low carbohydrate diet, and we found decreased caries incidence.
The child's diet is equally important, especially the intake of fluorine, which is made naturally
through nutrition. Thus, after a brief interrogation, we concluded that of the children who
participated in the study, the majority had a minimal intake of fluoride in this way, most of
them lacking fluoride-rich foods such as tea and fish meat.

cariesincidence &

cariesincidence A

Figure 5. Classification of patients according to the quality of the enamel structure

DISCUSSIONS

The study of the data results following the examination of the studied patients
revealed that twenty-four present weak mineralized enamel, a risk factor in the decay of
caries. We followed these patients closely, establishing an individual treatment plan to
prevent the onset of caries. Only six of the thirty studied patients have well-mineralized
enamel.

Fluoride application is a non-invasive method that does not require the sacrifice of the
tooth. The available fluoride application methods allow for the most efficient choice for each
patient. The application of fluorine can be used even in incipient cavities, whose process is
slowed down by the contribution of fluorine, which combats the demineralization of tooth
enamel [6]. Each method has a different indication of use and can only be established by
specialized personnel. The success of fluoride applications can be seen over time, depending
on the treatment method chosen, sooner or later. The effectiveness of the treatment also
depends on the patient's oral hygiene, according to the directions given by the dentist [7].
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The application of fluoride on the surfaces of the teeth plays an important role in the
remineralization of the demineralized enamel, which transforms the hydroxyapatite crystals
into fluorapatite crystals. However, in this case, the fluoridation plan must be individualized
because fluorine in large quantities is toxic [8].

Knowledge of the child's mental development is also important to enable him to
cooperate during dental treatments and to establish good doctor-patient cooperation [9].

Dental doctors who work with children have to use different approaches and
techniques, depending very much on the personality type of each child [10]. A child with a
mild temperament may be flexible to treatment changes, and a child with a mild
temperament needs more time to adapt. Difficult children respond best to a dentist who is
sensitive to the child's mental needs and, at the same time, confident [11].

Risk factors such as nutrition, hygiene, and genetic substrate must be identified in
each patient, and a nutrition, prevention, and treatment plan must be established [12].

CONCLUSIONS

In the success rate of each of the materials used for topical fluoride applications, we
see a significant increase in their efficiency over time and a reduction in the frequency of
dental caries. Fluoride solutions have a 45% success rate over 6 months, but this increases if
continued use for one year (60% success rate). Fluoride gels have a success rate of 50% over 6
months, but this increases if continued use for one year (70% success rate). Significant growth
over time is achieved by fluoride varnishes, which have a high efficiency in their use over
time (success rate is 60% at 6 months and 85% at one year). The most significant increase in
the success rate over time is the fluoride lakes that accumulate a success rate of 25% higher
over a year, compared to the first 6 months.

Fluoride varnishes are the most effective, the easiest to handle and apply, the least
sensitive to the presence of bacterial plaque and moisture, and have the lowest risk of
overdose.
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