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Resumo

O objetivo da presente pesquisa foi avaliar a concentragédo de flior na saliva
apos a aplicacdo de compostos profissionais de flior, imediatamente e até uma hora
apos o tratamento. Este foi um estudo clinico, intervencional e randomizado. Nesta
pesquisa, 40 participantes foram selecionados para receber tratamento topico com
fldor. As coletas de saliva foram realizadas no mesmo dia da aplicacdo dos compostos
citados acima, nos seguintes horarios: imediatamente antes da aplicagdo do produto,
imediatamente apods a aplicacdo do produto e 20, 40 e 60 minutos apds o tratamento.
A disponibilidade de fltor soltvel na cavidade oral ap6s a aplicacdo de compostos
fluoretados foi avaliada. O fltor foi quantificado em todas as amostras com o auxilio
de um eletrodo de ion seletivo para fluoreto (F). As médias foram comparadas em
todos os momentos por meio do teste ANOVA de 2 vias, seguido do teste de Tukey
(a=5%), P>0.05. Os resultados mostraram que nenhum composto conseguiu manter
uma alta concentracdo salivar de flior ap6s 60 minutos de aplicacdo. Apenas o gel e
a espuma elevaram os niveis de fluor imediatamente apds a aplicacdo do produto,
porém, apos 20 minutos, os niveis de flior retornaram aos valores basais. O dentifricio
e 0 verniz ndo alteraram a concentragdo do ion F em nenhum momento,
provavelmente devido a salivacéo, degluticdo ou pela forma como o excesso de fluor
foi removido da cavidade oral. Concluiu-se que a concentracdo de flior na saliva
aumentou imediatamente apds a aplicacdo do gel e da espuma fluoretada, mas a

concentracdo voltou aos niveis basais em 20 minutos apo6s a aplicacéo dos produtos.

Palavras-chave: Carie. FlUor. Gel. Pasta Profilatica. Saliva. Verniz.
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Abstract

The objective of the present research was to evaluate the fluoride concentration
on saliva after the application of professional fluoride compounds, immediately and up
to one hour after the treatment. This was a clinical, observational and randomized
study. In this research, 40 participants were selected to receive topical fluoride
treatment. Saliva collections were performed on the same day of application of the
compounds mentioned above, at the following times: immediately before product
application, immediately after product application, and 20, 40 and 60 minutes after
treatment. The availability of soluble fluoride in the oral cavity after the application of
fluoride compounds was evaluated. Fluorine was quantified in all samples using a
fluoride ion-selective (F) electrode. Means were compared at all times using the 2 way
ANOVA test, followed by the Tukey's test (o= 5%), P>0.05. Results showed that no
compound could maintain a high salivary fluoride concentration after 60 minutes of
application. Only gel and foam raised fluoride levels immediately after product
application, however, after 20 minutes, fluoride levels returned to their baseline. The
dentifrice and varnish did not change the F- ion concentration at any time, probably
due to salivation, swallowing, or the way excess fluoride was removed from the oral
cavity. It was concluded that fluoride concentration in saliva was increased only
immediately after the application of the gel and the fluoridated foam, but the
concentration returns to its baseline levels within 20 minutes after the application of

the products.

Keyword: Caries. Fluorine. Gel. Prophylactic Paste. Spittle. Varnish.
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1. Introducéao

A cérie dental € uma doenca biofilme-sacarose dependente que afeta
grande parte da populacdo, promovendo a destruicdo localizada dos tecidos
dentarios. Sua origem é multifatorial e depende da correlagcdo entre fatores
determinantes e modificadores. Os fatores determinantes atuam diretamente no
processo de desmineralizacdo e remineralizagcdo que ocorre constantemente no
esmalte dental. S&o considerados fatores primarios o biofilme dental, a microbiota
cariogénica, o hospedeiro (dieta) e o tempo, enquanto a saliva representa um fator
determinante secundario, onde o pH e a presenca dos ions atuam diretamente nos
processos de obtencdo e de perda mineral nos dentes. Ja os fatores modificadores
influenciam indiretamente na probabilidade de o individuo desenvolver lesbes
cariosas. Dentre esses fatores, destacam-se a renda, o conhecimento sobre higiene
oral, o comportamento, a escolaridade, atitudes e classe social (TINANOFF et al.,
2019).

A carie dentéria € a doenca crénica mais comum da infancia. A literatura
relata que 59% dos individuos de 12 a 19 anos apresentam pelo menos uma lesdo de
carie nos dentes permanentes (TOMAR e REEVES, 2009). A cérie representa uma
"epidemia silenciosa" que afeta desproporcionalmente as populagdes pobres, jovens,
minorias e criancas que vivem abaixo do nivel de pobreza (FRENCKEN et al., 2020).
Nos Estados Unidos, 25% das criancas de 2 a 5 anos de idade de grupos
socioecondmicos baixos apresentam 80% dos dentes comprometidos pela doenca.
Entre criancas de 3 a 5 anos, a carie dentaria ndo tratada foi significativamente maior
para criancas negras e hispanicas (19,3% e 19,8% respectivamente) do que para
criancas brancas nédo hispanicas (11,3%). Essa disparidade persistiu entre criancas
de 6 a9 anos e de 13 a 15 anos de idade (DYE et al., 2012).

O fluoreto, forma i6nica do elemento quimico fldor, é o principal
responsavel pelo declinio da carie dentaria em paises desenvolvidos e no Brasil. Aléem
da reducéo da prevaléncia da carie, o fllor age reduzindo a velocidade de progressao
de novas lesBes (CLARCK et al., 2020). O efeito preventivo do flior tem sido
investigado extensivamente nos ultimos anos. Varias modalidades e métodos de
aplicacdo dos compostos fluoretados foram estudados, cada um com sua propria

concentracéo recomendada, frequéncia de uso e esquema de dosagem. Numerosas
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revisdes baseadas em evidéncias confirmaram que o flior € seguro e altamente eficaz
para a prevencdao e controle da carie. O uso de flaor através de dentifricios, vernizes,
géis e enxaguatérios bucais € comum em programas de prevencdo de céarie (CHI et
al., 2013; FRANK et al., 2019).

A aplicacdo profissional de fldor € realizada nos consultérios
odontologicos e é frequentemente recomendada para individuos com alto
risco/atividade de carie (CLARK et al., 2020). Essa aplicacdo envolve uso de géis
fluoretados, vernizes, espumas e pastas profilaticas que podem, em alguns casos,
serem implementados em escolas ou outras instituicdes como parte de programas de
prevencdo de carie (SOARES et al., 2021). Os beneficios da aplicacdo topica
profissional de flior na reducéo dos indices de cérie dentaria estéo estabelecidos com
base em evidéncia de ensaios clinicos. Esse efeito anticarie estd associado a
reatividade do fluoreto com o esmalte e a dentina, formando produtos tipo fluoreto de
calcio, que funcionam como reservatorio de liberacdo lenta de F- para a cavidade
bucal. Os meios profissionais sdo indicados para individuos com alta/moderada
atividade de cérie ou risco de desenvolver a doenca. Dentre os meios profissionais de
uso de F-, destacam-se o fluor fosfato acidulado em gel e o verniz fluoretado, que
possuem concentracdo de F soltuvel, pH e veiculo distintos (NOWAK et al.,2019).
Apesar da American Dental Association sugerir que individuos que apresentam alto
risco a carie deveriam receber verniz fluoretado duas vezes por ano, a literatura néo
€ conclusiva sobre esse assunto, principalmente devido ao risco da fluorose dentaria,
gue é o resultado da ingestéo cronica de flior durante o desenvolvimento dental que
se manifesta como mudancas visiveis de opacidade do esmalte devido a alteracbes
no processo de mineralizacdo (BERG et al., 2011).

Dentifricio fluoretado é considerado um dos métodos mais racionais de
prevencdo das lesbes de carie, pois alia a remoc¢ao do biofilme dental a exposicéao
constante ao fluor. Eles apresentam como vantagens a facilidade de aplicacdo e o
baixo custo. A concentracéo tipica de um creme dental regular € de aproximadamente
1.000 a 1.500 partes por milhdo (ppm) de flior. Revisdes sistematicas tém mostrado
gue apenas os dentifricios que apresentam a partir de 1.000 ppm de flGor podem
prevenir as lesdes cariosas de forma eficaz. Contudo, ainda n&do existe o consenso
sobre o0 uso desses dentifricios em criangcas que apresentam os dentes permanentes
nao erupcionados (VALKENBURG et al., 2019; SOARES et al., 2021). Dos tipos de

compostos fluoretados, os dois mais utilizados nos dentifricios sao o fluoreto de sédio
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(NaF) ou monofluorfosfato de sodio (MFP, Na2POsF). Independentemente do
composto utilizado, a acdo na cavidade bucal serd a mesma, pois ambos liberam o
ion fluoreto na cavidade bucal, o primeiro por ionizagdo quando em contato com agua
e o MFP pela acdo de enzimas chamadas fosfatases, que estdo presentes na
cavidade bucal (POLLICK, 2018). Existem no mercado dentifricios indicados nao
apenas para individuos que desejam prevenir o aparecimento das lesdes de cérie,
mas também os cremes dentais recomendados para o tratamento da gengivite, para
a diminuicéo da hipersensibilidade dentinaria e para o clareamento dos dentes. Nestes
casos, a concentracdo e as fontes de fllor incorporados as pastas podem ser
diferentes, pois eles precisam ser compativeis com os compostos utilizados para cada
tratamento especifico (CVIKL & LUSSI, 2021). Embora a fonte de fltor ndo interfira na
efichAcia dos compostos fluoretados de uso caseiro ou profissional, os demais
componentes da formulacdo de cada veiculo devem ser compativeis para evitar que
o fluoreto reaja com espécie catidnicas formando compostos insoluveis e perdendo
sua acao.

O objetivo final de todos os meios de utilizagéo de F, sejam direcionados
a populacdes ou individuos, € a manutencdo do ion fldor na cavidade bucal, para
interferir no desenvolvimento da céarie dentaria (YU et al.,, 2021). Dentro deste
contexto, torna-se importante avaliar a concentracao salivar do flior apos a aplicacdo
de cada um destes componentes, a fim de nortear o Cirurgido-Dentista e 0s servigcos
de saude publica a utilizarem esses compostos de modo racional e eficiente. A
hipétese nula era que os niveis de flior na saliva ndo se alterariam ao longo de 1 hora

apos sua aplicacdo na cavidade oral.
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2. Objetivo

O objetivo da presente pesquisa foi avaliar a concentragdo salivar de flior apos a
aplicacao de compostos fluoretados de uso profissional imediatamente e até uma
hora apos o tratamento.
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3.1 Abstract

The objective of the present research was to evaluate the fluoride concentration
on saliva after the application of professional fluoride compounds, immediately and up
to one hour after the treatment. This was a clinical, observational and randomized
study. In this research, 40 participants were selected to receive topical fluoride
treatment. Saliva collections were performed on the same day of application of the
compounds mentioned above, at the following times: immediately before product
application, immediately after product application, and 20, 40 and 60 minutes after
treatment. The availability of soluble fluoride in the oral cavity after the application of
fluoride compounds was evaluated. All samples were analyzed for fluoride using an
ion-selective electrode adapted for microanalysis. Means were compared at all times
using the 2 way ANOVA test, followed by the Tukey’s test (a= 5%). P>0.05. Results
showed that no compound could maintain a high salivary fluoride concentration after
60 minutes of application. Only gel and foam raised fluoride levels immediately after
product application, however, after 20", fluoride levels returned to their baseline. The
dentifrice and varnish did not change the F ion concentration at any time, probably due
to salivation, swallowing, or the way excess fluoride was removed from the oral cavity.
It was concluded that fluoride concentration in saliva was increased only immediately
after the application of the gel and the fluoridated foam, but the concentration returns
to its baseline levels within 20 minutes after the application of the products.

Keywords: Caries. Fluorine. Gel. Prophylactic Paste. Spittle. Varnish.
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3.2 Introduction

Dental caries is one of the most prevalent chronic diseases that affect all
population worldwide. Caries incidence increased dramatically in post-industrial
societies with increasing affluence, and in particular with the availability of processed
sugar. It is an infectious disease that leads to localized destruction of dental tissues .
The disease is the result of a complex interaction between acid producing tooth-
adherent bacteria and fermentable carbohydrates. Its occurrence is multifactorial and
depends on the correlation between determining and modifying factors. The
determining factors act directly on demineralization and remineralization process that
constantly occurs in dental enamel. Dental biofilm, specific microbiota, diet and time
are considered primary factors, while saliva represents a secondary determining fator?.
On the other hand, the modifying factors, such as low-income families, knowledge
about oral hygiene, behavior, education and social class indirectly influence the
probability of the individual to develop carious lesions?°.

Dental caries is the most common chronic disease of childhood!!. Literature
reports that 59% of individuals aged 12 to 19 years have at least one caries lesion on
permanent teeth?!. Caries represents a "silent epidemic" that disproportionately affects
poor populations, youth, minorities and children living below 100% of the poverty level®.
In the United States, 25% of children aged 2 to 5 years in low socioeconomic groups
have 80% of their teeth compromised by the disease. Among children aged 3 to 5
years, untreated tooth decay was significantly higher for black and Hispanic children
(19.3% and 19.8% respectively) than for non-Hispanic white children (11.3%). This
disparity persisted between 6- to 9-year-olds and 13- to 15-year-olds®.

Fluoride is the main responsible for the decline in dental caries in both high and
low-income countries. In addition to reduce the prevalence of caries, F acts by reducing
the progression of new lesions®. The preventive effect of fluoride has been investigated
extensively in recent years. Different modalities and methods of application of fluoride
compounds have been studied, each with its own recommended concentration,
frequency of use, and dosing schedule. Evidence-based reviews have confirmed that
fluoride is safe and highly effective for caries prevention and control 743,

Professional application of fluoride is performed in dental offices and is often
recommended for individuals with high caries risk/activity*. This application involves

the use of fluoride gels, varnishes, foams and dentifrices that can, in some cases, be
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implemented in schools or other institutions as part of caries prevention programs?®.
The benefits of professional topical application of fluoride in reducing dental caries
rates are established based on evidences from clinical trials'’. This anticaries effect is
associated with the reactivity of fluoride with enamel and dentin, forming calcium
fluoride-like products, which function as a reservoir of slow release of F into the oral
cavity3. Professional application is indicated for individuals with high/moderate caries
activity or risk of developing the disease. Among the professional means of using F,
acidulated fluor phosphate in gel and fluoride varnish stand out, which have different
soluble F concentrations, pH and vehicle!3. Although the American Dental Association
suggests that individuals at high risk for caries should receive fluoride varnish twice a
year, the literature is inconclusive on this issue, mainly due to the risk of dental
fluorosis, which is the result of chronic fluoride ingestion during tooth development that
manifests as visible changes in enamel opacity due to changes in the mineralization
process?3,

The goal of all means of F utilization, whether directed to populations or
individuals, is to maintain the fluoride ion in the oral cavity, to interfere with the
development of dental caries?. Within this context, it is important to evaluate the
salivary fluoride concentration after the application of each of these components, to
guide the Dental Surgeon and the public health services to use these compounds in a
rational and efficient way. Therefore, the objective of the present research was to
evaluate the salivary concentration of fluoride after the professional application of
fluoride compounds methods immediately and up to one hour after use. The null
hypothesis is that fluoride levels in saliva do not change over 1 hour after its application

in the oral cavity.
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3.3 Materials and Methods

Experimental Design

This study was approved by the Ethics Committee in Research with Human
Beings of the University of Uberaba (#47724521.8.0000.5145). This was a randomized
interventional clinical study. In this research, fluoride compounds for professional
application (gel, varnish, prophylactic toothpaste, and fluoride foam) were used. Forty
participants received professional fluoride application. The number of participants was
defined after consulting the literature, evaluating previous studies that used a
methodology similar that used here'®. Saliva collections were performed immediately
before the application of the product, immediately after the application of the product,
and 20, 40 and 60 minutes after the treatment. The availability of soluble fluor in the

oral cavity was evaluated after the application of fluoride compounds.

Selection of Participants

Participants were selected at the Getulio Vargas Dental Clinic, University of
Uberaba. This research included individuals with good general health, non-smokers,
aged between 18 and 45 years old, of both genders, who have active white spots
lesions on enamel smooth surfaces, requiring fluoride therapy. Individuals who have
caries lesions with cavitation, restorations with glass ionomer cement, who use any
medication that can alter salivary flow, smokers or who make use of fluoride
supplements were excluded. The selected participants signed the Terms of Free and
Informed Consent, according to resolution 466/2012 of the Brazilian National Health

Council.

Assessment of salivary fluoride concentration of compounds for

professional use

The treatment was carried out in the morning, and participants (n=40) were
instructed not to brush their teeth after waking up, so that the last fluoride exposure
occurred the night before (at least 12 hours). First, to obtain a fluoride estimate prior
to professional application, saliva samples (baseline) were collected. Then,

participants were randomly divided in 4 groups, according to the fluoride compound
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applied (Table 1). The products were applied according to the manufacturers'
recommendations. The fluoride gel (Fluor in Gel Flugel - Nova DFL, Taquara-RJ) and
the fluoride foam (Fluor Care, FGM Dental Group, Joinvile-SC) were applied with trays,
for 1 minute (5g). After, excess gel were removed with gauze and patients were
instructed to spit out the product for one minute. The varnish (Duraphat, Colgate-
Palmolive, Sado Bernardo do Campo-SP) application was done with a brush using 0.50
g of the product on the teeth affected with the white spot (2 tooth per patient). After
relative isolation with cotton rolls, the varnish was applied with disposable brushes.
After 1 minute, the isolation was removed and saliva collections were performed. For
the pophylactic paste (ClinProTM 5000, 3M ESPE, Sumaré-SP) 1.0 g of the product
was used. The patient's soft tissues were protected and the teeth were brushed with a
Robinson brush at low rotation for 1 minute. Then, the patient rinsed your mouth with
30 mL of deionized and deionized water for 30 seconds to remove excess paste and
then discard the solution in the spittoon. Saliva from all participants was collected
immediately after treatment, in the same way mentioned above. New collections were
carried out after 20, 40 and 60 minutes of treatments. During this period, participants
must remain seated and not ingest any food or drink. All samples were stored on ice
until the analysis of salivary fluoride concentration. Each product was only once used

in each participant.

Table 1. Professional fluoride compounds (NaF — Sodium Fluoride)

Group | Product Fluoride

(n=10)

1 Flugel (Nova DFL, Taquara-RJ, Brazil) Neutral Gel NaF 2%

(9,050 ppm)

2 Duraphat (Colgate-Palmolive (S&o Bernardo | Varnish - NaF 5% (22,600
do Campo-SP, Brazil) ppm)

3 Clinpro'™ 5000 (3M ESPE (Sumaré-SP, Prophilatic Toothpaste
Brazil) NaF (5,000 ppm)

4 Fluor Care (FGM Dental Group, Joinvile-SC, | Foam- NaF 2% (9,050
Brazil ) ppm)
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Fluoride Concentration Analysis

The ionic and ionizable fluorine present in the standards and samples were
determined using a fluoride ion-selective eletrode (ISE 4010-C00). Potential measures
were performer versus a Ag/AgCl reference electrode with a potentiometro. Calibration
curve was determined from the linear regression of the E(mV) versus log [F] curve,
obtained by standards with fluoride concentrations ranging from 0.4; 2.0; 4.0; 10.0;
20.0; 72.0; 100.0; 152.0 and 200.0 ppm F-in deionized water, made from standard
1000 ppm F (ORION). In total, 200 saliva samples were analyzed. The accuracy of the
readings were evaluated by tests with solutions of known fluoride concentrations. The
volume of 1.25 mL of saliva were pipetted to which 250 ul of TISAB Il (Total lonic
Strength Adjustment Buffer) were added and readings were taken in millivolts (mV), in
triplicate for each standard and samples, which was recorded. The millivoltage
potentials were converted into ppm F using a standard curve with regression
coefficient r> 20.99. The averages of the readings of the standards were entered in an
Excel® worksheet and then the percentage of variation between the measured and the

expected amount in the known standards were calculated.

Statistical analysis

Comparisons of fluoride concentration in saliva were performed at each of the
collection times and among fluoride compounds. The data were entered and
processed in the SPSS v statistical package. 13.0. The means obtained were
evaluated for normality using the Kolmogorov-Smirnov test in the Graphpad Instat v
3.01 program. Once confirmed the normal distribution of the data, a parametric SPSS

test for statistical inferences (ANOVA) was used. The significance level was 5%.
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3.4 Results

Table 2 represents the mean fluoride concentration in saliva before,
immediately after application (0') and 20, 40 and 60 minutes after using each fluoride
compound (Gel, dentifrice, varnish and foam). Data from pre-treatment stage indicated
that there was similarity in fluoride concentration in all analyzed groups. The analysis
of saliva data collected immediately after application (0’) of the fluoride compound
revealed that patients treated with fluoride gel (270 + 60 ppm) or foam (230 + 30 ppm)
had higher ppm when compared to those treated with varnish (170 + 20 ppm) or
dentifrice (180 + 20 ppm). After 20 minutes, the saliva samples of the foam-treated
patients had higher concentration of fluoride than the other patients. After 40 minutes,
the fluoride concentration in saliva decreased in all groups and, after 60 minutes, they
returned to pre-brushing levels.

Table 2 and figure 1 show the trend in fluoride concentration over time. For gel,
it was observed that there was a significant increase in ppm at 0 minute, but it was
reduced at 20 minutes and 40 minutes, reaching the same ppm before the application
of the compound at 60 minutes. Table 3 shows the percentage increase in ppm over
time. In this table, it is possible to observe that the salivary concentration of fluoride
after using the gel increased by 124% when compared to pre-treatment levels. The
fluoride concentration after the application of dentifrice and fluoride varnish remained
similar at all analyzed times. In both cases, salivary concentration showed higher
values immediately after treatment, however, it did not show statistically significant
values when compared to other periods. The fluoridated foam showed the same
behavior observed for the gel, where there was a significant increase in ppm
immediately after product application (36.12%), followed by a decline in the salivary

fluoride concentration just after 20 minutes of treatment.
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Table 2. Mean (x standard deveation) of fluoride concentration (ppm) in saliva

before and after application of fluoride compounds. Lowercase letters compare rows

and uppercase letters compare columns (a= 0.05).

Pre-
(0} 20 40 60
treatment
GEL 120 270 140 130 130
(30) Aa (60) Ab (20) Aa (20) Aa (20) Aa
o 160 180 170 170 160
Dentifrice
(10) Aa (20) Ba (10) Aa (10) ABa (10) Aa
) 150 170 160 160 150
Varnish
(20) Aa (20) Ba (20) Aa (10) ABa (20) Aa
170 230 190 180 170
Foam
(10) Aa (30) Ab (10) Bab (10) Ba (10) Aa
350
300
250
Dentifrice
200 Varnish
Foam

150

100

Fluoride, ppm

50

Pre-Treatment

01

20

40

60’

—-—GEL

Figure 1. Trend graphs to examine ppm progress over time for all fluoride compounds.

Error bars represent the 95% confidence intervals.

22



23

Table 3. Percentage (+ standard error) of increase in fluoride concentration in saliva

when compared to pre-treatment data.

0 20" 40 60"
GEL 124,3(20,8) 19,3(7.2) 6,6 (3,9) 0,5 (1,1)
Dentifice 14,7 (9.1) 3,8 (6.1) 4,6 (3.3) 2,64 (2.4)
Varnish 12,3(4,7)  9,7(2.3) 6,4 (3,3) 0,8 (0,9)
Foam 36,12 (7,4) 12,4(5,6)  3,9(1,8) 2,6 (1,4)
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3.5 Discussion

The objective of this study was to evaluate the fluoride levels in saliva
after professional application of fluoride compounds, immediately and up to one hour
after use. The results showed that the fluoridated gel and foam increase fluoride levels
immediately after the application of the compounds, but these levels regress to the
baseline level after 20 minutes. So, the null hypothesis that fluoride levels in saliva do
not change over 1 hour after its application in the oral cavity was rejected.

The presence of free fluoride in oral fluids is critical in caries prevention.
During bacteria-produced acid challenges, fluoride exerts its caries-controlling effect
on dental hard tissues, while intra-oral fluoride reservoirs serve to maintain elevated
salivary fluoride levels. Salivary fluoride levels tend to rise after brushing teeth or
applying fluoride compounds. Fluoride fixation also occurs in the buccal mucosa and
tongue of the individual, and fluoride levels in the mucosa are higher than in saliva®®.
Other fluoride reservoirs in the oral cavity incudes calculus, dental biofilm, and caries
lesions'8. Because of this, and to standardize the study, the pre-treatment analysis
was carried out 12 hours after each participant's last toothbrushing. In addition, each
participant performed a 2-minute mouthwash with distilled water to renew saliva in the
oral cavity, as recommended in previous studies!®!2,

Fluoride levels in saliva before brushing may vary depending on the
patient's salivary flow. The pre-treatment salivary fluoride levels ranged from 120 to
170 ppm, which was considered statistically similar among participants (Table 2). This
can be explained by the release of fluoride from the patients' buccal mucosa or tongue,
which reached the saliva during the non-stimulated collection of each sample.

Dentists have been routinely using fluoride therapy for preventing and
managing dental caries, mainly in preventive programs carried out in schools and in
underprivileged communities. The common professionally applied fluoride agents are
1.23% acidulated phosphate fluoride gel, 2 - 5% sodium fluoride (NaF) varnish (22,600
ppm), and 38% silver diamine fluoride (SDF) solution (44,800 ppm). In the present
study, a neutral 2% NaF (9,050 ppm) gel was used. This compound has advantages
such as chemical stability, acceptable taste, low cost, simplicity in the application
technique, in addition to not causing staining on teeth and restorations. In general,
prefabricated trays are used to apply the gel during 1 minute, which allows better

contact between gel and tooth. After application, patient should spit out the excess gel
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until there are no significant amounts left in the mouth. The protocol recommends to
not remove gel is with water jets or mouthwash*. After that, saliva collection was
performed. This explains the higher amount of fluorine in saliva at 0’ (Table 2). The
concentration of fluorine in saliva was decreased over time, returning to pre-treatment
levels after 20’ (Figure 1). This is caused by an increase in the volume of saliva
produced and swallowing by the patient over time. Subsequently, the fluoride
clearance phase passes into a slower phase (40 to 60’, which is thought to reflect a
combination of continued clearance of fluoride from saliva as well as release of fluoride
into saliva from various oral reservoirs Therefore, it makes sense to advise the patient
to refrain from drinking or eating for at least 30 minutes3°.

Fluoride foams are especially indicated for children. Its composition is
similar to that of the gel, but due to its lower density, a smaller amount of fluoride is
used per application, making it safer in terms of toxicity. Furthermore, elderly patients
often have an impaired saliva function due to aging and polypharmacy and perceive
tooth brushing as physically difficult. In these cases, fluoride mouth rinses and self-
applied fluoride foams could be an option that merits further clinical research??. The
method of application is the same as described for the gel. As with the gel, the salivary
fluoride concentration of patients treated with the foam increases significantly
immediately after application of the product. However, the ion concentration remains
higher at 20" when compared to the gel and the other compounds. Upon fluoride
exposure an immediate increase occurs in the fluoride concentration in saliva, which
is followed by an exponential decrease, the latter resulting from swallowing and
secretion of saliva. Table 3 shows that there is an increase of more than 30% in F- ppm
concentration compared to pre-treatment, which agrees with other studies!®2.

The fluoride content of the prophylactic toothpaste used here is 5,000 ppm. The
dentifrice was applied for one minute with a Robinson brush, and the excess of
dentifrice was removed with water jets and, at the end, the participant spitted out the
remained dentifrice. Although table 3 shows a 14% increase in ppm at moment 0’
compared to pre-treatment, saliva analyses did not show statistically significant
differences when compared to pre-treatment samples at all periods evaluates here.
Nevertheless, literature showed that frequent exposures to high-fluoride toothpaste
result in significantly higher fluoride concentrations in saliva compared to exposures to
1,000 and 1,450 ppm fluoride toothpaste, respectively'*'°. According to previous

studies, the salivary concentration of fluoride tends to decrease over time, but fluoride
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remains in higher concentrations in the patient's mucosa, which works as a fluoride
reservoir throughout the day?*®. It is believed that the main factor responsible for this
decline in fluoride levels would be the fact that there is a culture of removing excess of
toothpaste from the oral cavity with water jets (in the professional technique) or with
mouthwashes with water (home use)!°. Perhaps if the remaining dentifrice in adult
patients was eliminated without rinsing, fluoride levels in saliva would remain higher
for a longer time.

Fluoride varnish is a vehicle for topical application with a high
concentration of fluoride (22,600 ppm), based on a natural resin, and was developed
with the main objective of increasing the preventive and therapeutic effects of topical
fluoride formulations3. It presents characteristics such as a higher concentration of
fluoride, retention on the applied dental surfaces, providing an increase in the time of
exposure to fluorides and consequent increase in the formation of calcium fluoride on
the dental surface!. In the present research, varnish was applied in a lower volume
when compared to the other compounds, since the varnish is indicated for topical
application only on teeth with white spot lesions. The results showed that, although the
varnish increased the initial ppm of fluoride by 12% when compared to the pre-
treatment level, the varnish did not show significantly higher concentrations in saliva in
the long term (Figure 1). When applied to the tooth surface, fluoride varnish forms an
adherent layer that can remain for approximately 24 hours. During this period, the
patient is advised not to brush over the varnish. This situation promotes the formation
of calcium fluoride (CaFz2) on the applied surface, releasing, slowly and in high
concentrations, fluoride ions that actively participate in the process of remineralization
of dental enamel °. However, as noted here, salivary concentration is not significantly
altered when varnish is applied. Therefore, the action of this compound seems to be
exclusive to the area where it was applied®.

Under the conditions of the present study, it was observed that no compound
could maintain a high salivary fluoride concentration after 60 minutes of application.
Only gel and foam raised fluoride levels immediately after product application,
however, after 20', fluoride levels returned to their baseline. This was most likely due
to salivation, swallowing, or the way excess fluoride was removed from the oral cavity.
According to the literature, the benefits of the fluoride reservoir appear to be more
important than the salivary fluoride concentration. In this way, new clinical studies

should be conducted to determine whether the fluoride concentration in the patient's
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soft tissues remains high in the long term following the application of the compounds
used in the present study. Evaluation of fluoride in soft tissues will be performed in

future studies
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3.6 Conclusions

Considering the results obtained here, it was concluded that:

1- The fluoridated gel and foam significantly increased salivary
fluoride concentration immediately after application. However, this salivary
fluoride concentration returned to pretreatment levels before 60 minutes after
application.

2- The dentifrice did not significantly increase the salivary fluoride
concentration probably due to the method of removing the dentifrice from the
cavity.

3- The varnish also did not increase the salivary concentration of
fluoride, probably indicating that its action is restricted to the site where it was
applied.
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4. Concluséao

De acordo com o trabalho apresentado e as condi¢bes do presente estudo,
conclui-se que o gel e a espuma fluoretados aumentaram significativamente a
concentracdo salivar de flior imediatamente apds a aplicacdo. No entanto, essa
concentracdo salivar de fluor voltou aos niveis pré-tratamento antes de 60 minutos
apos a aplicacdo. O dentifricio ndo aumentou significativamente a concentracao
salivar de fldor, provavelmente devido ao método de remocédo do dentifricio da
cavidade. O verniz também ndo aumentou a concentracdo salivar de fluor,

provavelmente indicando que sua acéo é restrita ao local onde foi aplicado.
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Include the city, state and country of all manufacturers right

after the first appearance of the products, reagents or

equipments. Published methods should be referred to and
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briefly discussed, except if modifications were made.
Indicate the statistical methods employed, if applicable.
Please refer to item 3 for ethical principals and registration
of clinical trials.

e Results: must be presented in a logical sequence in the
text, tables and illustrations. Data contained in tables and
illustrations should not be repeated in the text, and only
important findings should be highlighted. Please, use the
fewest number tables and figures possible.

e Discussion: this section should emphasize the new and
important aspects of the study, discussing them with prior
investigations. Any data or information mentioned in the
introduction or results should not be repeated.The authors
should stress the implications of their findings, as well as
their limitations.

e Conclusion(s): Provide short conclusions that can be taken
from the research. Go further than reaffirming the results,
establishing relevant conclusions to the objectives based on
the data. In most cases, the conclusions are only true for the
study population.

e Acknowledgments (when appropriate): Acknowledge those

who have contributed to the work. Specify sponsors, grants,

scholarships and fellowships with respective names and
identification numbers.
References (please refer to item 2.3)

2 TECHNICAL NORMALIZATION

The text body of the manuscript should be typed as follows: 1.5
spacing in 11 pt Arial font, with 3-cm margins at each side, on an
A4 page, adding up, to at most, 12 pages, thus excluding figures,
tables, figure legends and references.

2.1 lllustrations and Tables

2.1.1 The illustrations (photographs, graphs, drawings, charts, etc.),
regarded as figures, should be limited to the least amount possible
and should be uploaded in separate files, consecutively numbered
with Arabic numbers according to the order they appear in the text.

2.1.2 All illustrations must be inserted in the body of the Word file
but sent separately as individual files during the submission of the
article. Photographs should be sent in .jpg format with at least 10
cm width and at least 300 dpi.

2.1.3 The tables should be logically arranged, consecutively
numbered with Arabic numbers. The legend shall be placed above

40



the tables. Tables should be open in the right and left laterals,
removing any internal horizontal or vertical lines, as well as any
colors or shades. Tables must be sent in .xIs format.

2.1.4 The corresponding legends for figures and tables should be
clear, concise and typed at the end of the manuscript as a separate
list preceded by the corresponding number.

2.1.5 Footnotes should be indicated by asterisks and restricted to
the least amount possible.

2.2 Citation of the Authors

Citation of the authors in the text may be performed in two
manners:

1) Just numeric: ...and interfere with the bacterial system and tissue
system, 34710

References must be cited in a numeric ascending order within the
paragraph.

2) or alphanumeric

e one author - Gatewood?! (2012)

e two authors - Cotti and Mercuro®® (2016)

o three authors - Azar, Safi, Nikaein?’ (2012)

e more than three authors - Gealh, et al.?® (2014)

2.3 References

The references must follow the "Uniform requirements for
manuscripts submitted to Biomedical Journals - Vancouver"
available at: http://www.nlm.nih.gov/bsd/uniform_requirements.html.

2.3.1 All references must be cited in the text. They should be
numbered consecutively in the order in which they are first
mentioned in the text. Abbreviations of the titles of the journals cited
should follow MEDLINE.

2.3.2 Personal communications and unpublished data with no
publication date must not be included in the reference list.

2.3.3 Abstracts, monographs, dissertations and theses will not be
accepted as references.
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2.3.4 Avoid referencing articles published in languages other than
English (if included, limit them to a maximum of 3). The English
translation of the title must appear between brackets and the
original title by the end of the reference.

2.3.5 The names of all authors should be cited up to 6 authors; in
case there are more authors, the 6 first authors should be cited,
followed by the expression ", et al.", which must be followed by
period and should not be written in italics. Ex: Cintra LT, Samuel
RO, Azuma MM, Ribeiro CP, Narciso LG, Lima VM, et al.

2.3.6 At most 40 references may be cited.
Examples of references:
Book

Preedy VR, organizator. Fluorine: chemistry, analysis, function and
effects. London: Royal Society of Chemistry; 2015.

Book chapter

Buzalaf CP, Leite AL, Buzalaf MA. Fluoride metabolism. In: Preedy
VR, organizator. Fluorine: chemistry, analysis, function and effects.
London: Royal Society of Chemistry; 2015. p. 54-72.

Papers published in journals

Gorduysus M, Nagas E, Torun OY, Gorduysus O. A comparison of
three rotary systems and hand instrumentation technique for the
elimination of Enterococcus faecalis from the root canal. Aust
Endod J. 2011;37(3):128-33.

Papers published in journals in languages other than English

Merz WA. Die Streckenmessung an gerichteten Strukturen im
Mikroskop und ihre Anwendung zur Bestimmung von Oberflachen-
Volumen-Relationen im Knochengewebe [Distance measurement
of directed structures in the microscope and its use in the
determination of surface and volume relationship in bone tissue].
Mikroskopie. 1968;22(5):132-42. German

Online-only journal article (with electronic identifier)
Rudolph H, Ostertag S, Ostertag M, Walter MH, Luthardt RG, Kuhn

K. Reliability of light microscopy and a computer-assisted replica
measurement technique for evaluating the fit of dental copings. J
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Appl Oral Sci [Internet]. 2018][cited 2017 Dec 12];26:20160590.
Available from: http://dx.doi.org/10.1590/1678-7757-2016-0590

Journal article with DOI

Wagner F, Strasz M, Traxler H, Schicho K, Seemann R. Evaluation
of an experimental oblique plate for osteosynthesis of mandibular
condyle fractures. Oral Surg Oral Med Oral Pathol Oral Radiol.
2017;124(6):537-41. doi: 10.1016/j.0000.2017.09.004

Journal article Epub ahead of print/In press/Forthcoming

Cavalla F, Letra A, Silva RM, Garlet GP. Determinants of
periodontal/periapical lesion stability and progression. J Dent Res.
Forthcoming 2020. doi: 10.1177/0022034520952341

Preprint

Weissheimer T, S6 MV, Alcalde MP, Cortez JB, Rosa RA, Vivan
RR, et al. Evaluation of mechanical properties of coronal flaring
nickel-titanium instruments. Research Square rs-49258/v1l
[Preprint]. 2020 [cited 2020 Sept 2]. Available

from: https://doi.org/10.21203/rs.3.rs-49258/v1

Research data

Mazzi-Chaves JF, Silva-Sousa YT, Leoni GB, Silva-Sousa AC,
Estrela L, Estrela C, et al. Micro-computed tomographic
assessment of the variability and morphological features of root
canal system and their ramifications [dataset]. 2020 Feb 11 [cited
2020 Sept 2]. In: figshare [Internet]. London: Digital Science.
416.15 KB. Available

from: https://doi.org/10.6084/m9.figshare.11839527.v1

Papers with more than 6 authors

The first 6 authors are cited, followed by the expression ", et al."
Grubbs V, Plantinga LC, Crews DC, Bibbins-Domingo K, Saran R,
Heung M, et al. Vulnerable populations and the association
between periodontal and chronic kidney disease. Clin J Am Soc

Nephrol. 2011;6:711-7

Volume with supplement and/or Special Issue
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Davisdson CL. Advances in glass-ionomer cements. J Appl Oral
Sci. 2006;14(sp. Issue):3-9.

The authors are fully responsible for the correctness of the
references.

3 ETHICAL PRINCIPLES AND REGISTRATION OF CLINICAL
TRIALS

3.1 Experimental procedures in humans and animals

JAOS reassures the principles incorporated in the Helsinky
Declaration and insists that all research involving human beings, in
the event of publication in this journal, be conducted in conformity
with such principles and others specified in the respective ethics
committees of authors’ institution. In the case of experiments with
animals, the same ethical principles must also be followed. When
surgical procedures in animals were used, the authors should
present, in the Methodology section, evidence that the dose of a
proper substance was adequate to produce anesthesia during the
entire surgical procedure. All experiments conducted in human or
animals must accompany a description, in the Methodology section,
that the study was approved by the respective Ethics Committee of
authors’ affiliation and provide the number of the protocol approval.

3.1.1 Papers presenting experimentalstudies in human
volunteers or in animals must contain the Ethical Committee
approval of the reports as mandatory supplementary file.

3.1.2 Papers describing studies in animals must be submitted with
the ARRIVE Checklist as mandatory supplementary file. The
ARRIVE Checklist is available at

https://mc04.manuscriptcentral.com/societyimages/jaos-
scielo/ARRIVEChecklist.docx

3.1.3 Ethics Committee certificate written in different languages
from English, Spanish and Portuguese must be full translated into
English.

3.2 Clinical Trial Registration

JAOS supports the policies of the World Health Organization
(WHO) and the International Committee of Medical Journal Editors
(ICMJE) for the registration of clinical trials. The journal recognizes
the importance of such initiatives for the registration and
international publication of clinical studies with an open access.
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Therefore, JAOS will publish only those clinical trials that have
previously received an identification number validated by the criteria
established by the WHO and ICMJE.

The WHO defines clinical trials as "any research study that
prospectively assigns human participants or groups of humans to
one or more health-related interventions to evaluate the effects on
health outcomes. Interventions include but are not restricted to
drugs, cells and other biological products, surgical procedures,
radiologic procedures, devices, behavioral treatments, process-of-
care changes, preventive care, etc".

3.2.1 Manuscripts presenting clinical trials in human volunteers
must be submitted with the following mandatory supplementary
files:

CONSORT 2010 checklist;

registration number of the research in a database that
meets the requirements of the WHO and the ICMJE
Suggestions: for Brazilian authors

Suggestions for Brazilian and non-Brazilian authors/
(ISRCTN).

3.2.2 Survey-based studies must be submitted following the same
instructions of the item above.

3.3 Systematic Reviews

Systematic Reviews SHOULD ONLY BE SUBMITTED AT THE
INVITATION OF JAOS. And even in these cases, JAOS will only
receive Systematic Reviews of any kind (Traditional, Overviews,
Umbrella Reviews and Scoping Reviews) if they meet

2 mandatory requirements:

e The prior publication of the research protocol of the
Systematic Review in a scientific journal or the proof of the
prior registration number of the Systematic Review protocol
in a specific online platform for this purpose. Submissions
with a registration date from after the date of
submission of the article to JAOS will not be
accepted. For registering the Systematic Review, the
following platforms are suggested:

e PROSPERO International Prospective Register of

Systematic Reviews)

Open Science Framework

Joanna Briggs Institute

Cochrane Library
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o Duly filled PRISMA Checkilist, including all applicable
extensions for particular cases.

3.4 The Editor-in-Chief and the Editorial Board reserve the right to
refuse manuscripts that show no clear evidence that the methods
used were not appropriate for experiments in humans or animals.

4 ANY FURTHER QUERIES SHALL BE SOLVED BY THE Editor-
in-Chief AND EDITORIAL BOARD

Sending of manuscripts

1 MANUSCRIPT SUBMISSION

1.1 Articles must be submitted through the
following address https://mc04.manuscriptcentral.com/jaos-scielo

1.2 The original file containing the main manuscript must be
submitted without the author’s’ identification and affiliations.

1.3 The cover page must be submitted as a supplementary file containing
the names of the authors, affiliations and correspondence address, citation
and reference of the data repository and preprint server used (when
appropriate) and the obligatory note for when the manuscript is derived
from a dissertation/thesis.

1.4 Figures must be submitted as supplementary files according to the
specifications of item 2.1 regarding the form and preparation of
manuscripts.

1.5 Tables must be prepared in Excel format and must be submitted as a
supplementary files.

1.6 Documents for proof — Ethics Committee protocol, Clinical trial

registration, CONSORT Checklist, ARRIVE Checklist and PROSPERO
registration — must be submitted as mandatory files.
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1.7 The copyediting certificate for English language (signed by a
professional or editing company) must be submitted as mandatory
supplementary file.

1.8 The submission form, signed by ALL authors, must be submitted as a
mandatory file.

1.9 The Open Science Compliance Form MUST be submitted as a
supplementary file.

1.10 JAOS requires the inclusion of the ORCID registration number of the
authors for manuscript submission. All authors must associate
the ORCID registration number to their profile on ScholarOne.

Copyright Notice

All content of the journal, except where identified, is licensed under
a Creative Commons attribution-type CC-BY.
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