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RESUMO

O dentifricio fluoretado se constitui na forma mais amplamente
difundida de uso de fluoretos (F), sendo considerado sua melhor forma
de utilizagdo, uma vez que combina a remogao mecanica do biofilme
com os efeitos terapéuticos do fllor. No entanto, as evidéncias quanto
as recomendacdes do uso deste produto em criangas ainda sao
inconsistentes, considerando o balango entre carie e fluorose dentaria.
Sendo assim, o presente estudo teve o objetivo de avaliar as
concentracdes de fllor na saliva de criancas apds escovacdo com
dentifricios contendo diferentes concentracdes de fllor, aplicados em
diferentes quantidades, bem como avaliar a ingestdo de flUor a partir
escovacao. Para isso, criancas (n=18, 2-3 anos de idade) foram
aleatoriamente distribuidas em seis grupos experimentais, de acordo
com possiveis combinagdes de dentifricios (0/550/1100 ppm F, como
NaF) e quantidade aplicada na escova (0,04/0,16/0,32 g,
correspondendo a um grao de arroz, grao de ervilha e técnica
transversal, respectivamente). Os voluntarios fizeram uso de um
dentifricio placebo durante uma semana. No sétimo dia, amostras
salivares foram coletadas antes (baseline) e 5, 15, 30 e 60 minutos
apos a escovagao com uma das possiveis combinagdes de tratamentos.
Todo dentifricio expectorado apdés a escovacao foi coletado. As
concentracdes de fluor foram determinadas apds tamponamento com
TISAB III (saliva) e por microdifusao facilitada por hexametildisiloxano
(conteldo expectorado). Os dados foram submetidos a ANOVA ou teste

de Kruskal-Wallis, seguidos dos testes de Fisher LSD ou Student-
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Newman-Keuls, respectivamente (p<0.05). A escovacao com 550 ppm
F (grao de ervilha ou técnica transversal) aumentou os valores de area
sob a curva (AUC) para niveis semelhantes aos alcancados a partir da
escovacao com 1100 ppm F (grao de arroz). O maior valor de AUC e
niveis salivares de flior 5 minutos apds escovacao foi obtido a partir
do tratamento com 1100 ppm F (grao de ervilha), seguido por 550 ppm
F (técnica transversal). Para a ingestao de fldor a partir da escovacao,
o maior valor foi observado para o dentifricio de 550 ppm F (técnica
transversal), seguido pelo 1100 ppm F (grao de ervilha). Concluiu-se
que a quantidade de dentifricio e a concentracdo de fldor no produto
afetam significativamente as concentragdes de F na saliva e a ingestao

de fldor durante a escovacao.

Palavras-chaves: Fluoretos. Saliva. Crianca. Dentifricios.
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SAMPAIO C. Influence of the amount of dentifrice and fluoride
concentration on intraoral fluoride uptake and on fluoride
intake by children: in vivo study. 2018. 62 f. Dissertacao (Mestrado
- Faculdade de Odontologia de Aracatuba, Universidade Estadual
Paulista, Aracatuba, 2018.

ABSTRACT

The use of fluoridated dentifrices is regarded as the best vehicle of
fluoride (F) use, since it combines the mechanical removal of biofilms
with the therapeutic effects of F. Nevertheless, the evidence for
recommending such products to children are still inconsistent, given
the balance between dental caries and fluorosis. Thus, the aim of the
present study was to evaluate F concentrations in saliva of toddlers
after brushing with dentifrices containing different F concentrations,
applied in different quantities, as well as to estimate F intake from
toothbrushing. Toddlers (n=18, 2-3 years old) were randomly assigned
into six experimental groups, according to the possible combinations
of dentifrices (0/550/1100 ppm F, as NaF) and amount applied on the
toothbrush (0.04/0.16/0.32 g, corresponding to rice grain, pea-size
and using the transverse technique, respectively). Volunteers used a
placebo dentifrice during one week. On the 7t day, saliva samples were
collected before (baseline), and at 5, 15, 30 and 60 minutes after
toothbrushing with one of the possible treatment combinations. All
toothpaste expectorated after brushing was collected. F concentrations
were determined after buffering with TISAB III (saliva) and
hexamethyldisiloxane-facilitated diffusion (expectorate). Data were
submitted to ANOVA or Kruskal-Wallis test, followed by Fisher’s LSD or
Student-Newman-Keuls’ tests, respectively (p<0.05). Brushing with
the 550 ppm F toothpaste (pea-size or transversal technique)

increased AUC values at similar levels to those attained by brushing
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with 1100 ppm F (rice grain). The highest AUC and salivary F at 5 min
after brushing were achieved by brushing with 1100 ppm F (pea-size),
followed by the 550 ppm F (transversal technique). As for F intake
during toothbrushing, the highest values were observed for the 550
ppm F (transversal technique), followed by 1100 ppm F (pea-size). It
was concluded that the amount of toothpaste and F concentration in
the product significantly affected both salivary F concentrations and F

intake during toothbrushing.

Keywords: Fluorides. Saliva. Child. Dentifrices.
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Amount of dentifrice and fluoride concentration influence salivary
fluoride concentrations and fluoride intake by children

ABSTRACT

Objectives: To evaluate fluoride (F) concentrations in saliva of toddlers
after brushing with dentifrices containing different F concentrations,
applied in different quantities, as well as to estimate F intake from
toothbrushing.

Methods: Toddlers (n=18, 2-3 years old) were randomly assigned into
six experimental groups, according to possible combinations of
dentifrices (0/550/1100 ppm F, as NaF) and amount applied on the
toothbrush (0.04/0.16/0.32 g, corresponding to rice grain, pea-size
and using the transverse technique, respectively). Volunteers used a
placebo dentifrice during one week. On the 7t day, saliva samples were
collected before (baseline), and at 5, 15, 30 and 60 minutes after
toothbrushing with one of the possible treatment combinations. All
toothpaste expectorated after brushing was collected. F concentrations
were determined after buffering with TISAB III (saliva) or after HMDS-
facilitated diffusion (expectorate). Data were submitted to ANOVA or
Kruskal-Wallis test, followed by and Fisher’s LSD or Student-Newman-
Keuls’ tests (p<0.05).

Results: Brushing with the 550 ppm F toothpaste (pea-size or
transversal technique) increased the area under the curve (AUC)
values at similar levels to those attained by brushing with 1100 ppm F
(rice grain). The highest AUC and salivary F at 5 min after brushing
were achieved by brushing with 1100 ppm F (pea-size), followed by
550 ppm F (transversal technique). As for F intake during
toothbrushing, the highest values were observed for the 550 ppm F
(transversal technique), followed by 1100 ppm F (pea-size).

Caio- Sampodo-
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Conclusions: The amount of toothpaste and F concentration in the
product significantly affect both salivary F concentrations and F intake

during toothbrushing.

Clinical significance: Lowering the amount of toothpaste used during
toothbrushing significantly reduces salivary F concentrations and F
intake from both toothpastes assessed, emphasizing the concept that
the total treatment intensity (amount of dentifrice x F concentration)

should be considered to balance risks and benefits.

Keywords: Fluorides. Saliva. Child. Dentifrices.
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1. Introduction

The use of fluoride (F) has been attributed as one of the main
reasons for the decline in dental caries prevalence worldwide [1].
Among the modalities of F delivery available, F dentifrices are currently
regarded as the best vehicle, taking into account its mechanism of
action combined to the mechanical removal of biofilms [2]. However,
the cumulative and excessive F intake during the critical period of
enamel formation may contribute to dental fluorosis development [3].
Given that 80% of the daily F intake is provided from dentifrices [4],
strategies to minimize F intake from this source have been proposed,
such as the use of low-fluoride dentifrices (LFD, 550 ppm F), or
conventional dentifrices (CD, 1000-1100 ppm F) applied in reduced
amounts. However, scientific evidence is still unclear and inconsistent
to attest these recommendations, resulting in unknown risks to
children related to both dental caries and dental fluorosis [5, 6].

Although the frequency of toothbrushing, rinsing habits and the
amount of dentifrice applied on the toothbrush must be considered in
order to maximize the effect of F on oral health [2, 7], scientific
evidence on the influence of the amount of dentifrice is scarce. It has
been shown that this variable significantly influences salivary fluoride
concentrations and enamel demineralization, using in situ and in vivo
protocols, in studies including only one strength of F in the product
(1100 ppm F) in order to isolate the main study variable (i.e., amount
of dentifrice) [7, 8]. Recent studies have further addressed this issue,
but also including the comparison of toothpastes with different F
concentrations (LFD and CD, containing 550 and 1100 ppm F,
respectively) [9, 10]. In an in situ study conducted with adult subjects,
brushing with a LFD applied on all brush bristles led to significantly
lower integrated loss of subsurface hardness compared with a CD

applied in a pea-size amount, also having a significant impact on
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biofilm (solid and fluid phases) F concentrations [9]. In line with the
above-mentioned study, brushing with a CD in a pea-size amount
promoted significantly lower salivary F levels in 8-10 year-old children
in comparison to a LFD applied by transversal technique [10]. The
evidence from both studies clearly showed that the treatment intensity
(i.e., amount of dentifrice x F concentration in the product) was a more
relevant parameter than merely observing the F content in the
dentifrice.

Despite both aforementioned studies were well controlled, it was
noteworthy that the differences in salivary F concentrations were not
directly proportional to the intensity of the treatment [10]. Based on
dose-response considerations, it was expected that the mean area
under the curve (AUC) values resulting from the use of CD would be 2-
fold higher than those of LFD within the same amount, but the
increments in the AUC were shown to be directly related to the amount
of product applied. Although the reasons for such a trend were not
apparent, the authors hypothesized that F intake during toothbrushing
might have contributed to the pattern observed, given that the amount
of dentifrice had previously been shown to significantly influence F
intake from this source [11].

Considering that none of the above-mentioned studies
simultaneously assessed intraoral F uptake and F ingestion by children
during toothbrushing, nor evaluated the impact of using very low
amounts of toothpaste (i.e., rice grain-size), it becomes clear that the
issue of treatment intensity still demands further investigation. Most
importantly, none of the above-mentioned studies enrolled children at
the age risk for the development of dental fluorosis in the permanent
incisors, so that it is possible that the pattern observed in the studies
conducted by Hall et al. [10] and Paiva et al. [9] could not be directly

extrapolated to younger children. Based on the above, the present
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study evaluated the effect of brushing with CD and LFD applied in
different quantities on the resulting F concentrations in saliva, as well
as on the F ingestion during toothbrushing, in 2-3 year-old children.
The null hypothesis was that the amount of dentifrice used during the
toothbrushing and the F concentration in the product would not

influence the variables analyzed.

2. Materials and methods

2.1. Selection of the volunteers and ethical aspects

This study was approved by the IRB of the School of Dentistry,
Aracatuba, (Unesp), Brazil (CAAE 69014017.9.0000.5420). There was
an initial meeting with the parents in order to explain the aims and the
methodological aspects of the study, as well as to emphasize the need
for correctly following the protocol. Those who agreed with the study
conditions read and signed an informed consent form. Only children
who lived in the city of Aragcatuba, Sao Paulo, Brazil (supplied with
artificially fluoridated water, 0.6-0.8 mg F/L) [12], presenting good
general and oral health and who were not using any medication that
could interfere on the biofilm formation and on the salivary flow fulfilled
the inclusion criteria. No restriction was established regarding dental
caries status, which was evaluated using the ICCMS criteria [13].

Sample size was determined according to previous data [10],
according to which 16 subjects would be required to detect significant
differences in salivary fluoride concentrations when brushing with
toothpastes containing 0 or 1100 ppm F, applied using the transversal
technique (mean difference = 145.1 ug F/mL, standard deviation =
114.7), considering a power of 80% (a = 0.05). Given the possibility

of dropouts, and in order to achieve an equal number of children under

Caio- Sampodo-



22

each experimental condition (crossover protocol), 18 subjects were

initially enrolled (n = 3 under each experimental condition).

2.2. Formulation and F determination of the experimental
dentifrices

The experimental dentifrices were prepared in the laboratory of
Pediatric Dentistry of Sao Paulo State University (Unesp), School of
Dentistry, Aracatuba, with the following components: titanium dioxide;
carboxymethyl cellulose; methyl p-hydroxybenzoate; sodium
saccharine; oil peppermint; glycerin; silica abrasive; sodium lauryl
sulfate; water and Sodium Fluoride (NaF, Merck®, Germany, 550 and
1100 pg F/g). A free-F dentifrice (placebo) was also produced. The
dentifrices were packaged in identical tubes and coded by a researcher
not involved in the experimental phase. Total and ionic fluoride
concentrations were determined using a F ion-specific electrode (Orion
9409 BN, Orion Research Inc., Beverly, Mass., USA) coupled to an ion
analyzer (SevenCompact S220, Mettler Toledo, Greifensee,
Switzerland) previously calibrated with five standard solutions (0.125,
0.25, 0.5, 1.0, and 2.0 pg F/mL) [14]. The pH of the dentifrices was

also analyzed [15].

2.3. Experimental design

The study followed a randomized, cross-over and double-blind
protocol. The factors assessed were the amount of dentifrice applied
on the toothbrush and the F concentration of the dentifrices, resulting
in six combinations: 550 ppm F applied as a rice grain (0.04 g), pea-
size (0.16 g) or by the transversal technique (0.32 g); 1100 ppm F
applied as a rice grain (0.04 g) or pea-size (0.16 g); and Placebo (F-
free dentifrice) applied by the transversal technique (0.32 g). A
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portable scale (precision 0.01-g, BEL Engineering, Monza, Italy) was
used to guaranty accuracy during the interventions.

Sample collections were conducted on the premises of two
kindergartens of the city of Aracatuba (SP), beginning at 7 a.m., aiming
to avoid influences of the circadian rhythm on salivary flow [16]. Prior
to and between each experimental phase, the volunteers were
submitted to a wash out period of one week, in which a F-free dentifrice

was used at home and at the kindergarten.

2.4. Saliva collections

Prior to toothbrushing, unstimulated saliva was collected using a
Salivette® (Sarstedt, Germany) [17, 18], for 3 minutes, and was used
as baseline. The children brushed their teeth during 1 minute, with or
without the assistance of an adult (depending on the child’s habit).
They were then instructed to expectorate the resulting dentifrice slurry
into a plastic vessel with wide opening, and to rinse their mouth with
50 mL of deionized water, which was also expectorated. The toothbrush
was washed into the same vessel, and one aliquot of this mixture
(expectorate + rinse + remaining on the toothbrush) was frozen for
posterior F analysis. From that point onwards, four saliva samples were
collected, at 5, 15, 30 and 60 after brushing (as described for baseline

collection), totaling five samples per child [7].

2.5. Analysis of F concentrations in saliva

Saliva samples were extracted from the Salivette by centrifugation
(5500 x g, 10 min, 4° C) [18], and was further centrifuged in order to
separate desquamated epithelial cells, food particles, and bacteria from
the saliva (12000 rpm or 15471 x g, 5 min) [19]. Next, the
supernatant was buffered with TISAB III (Orion), and placed on the

membrane of an ion-specific electrode (Orion 9409). A reference
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electrode (Orion Reference Electrode Double Junction 900100) was
used to close the circuit. The electrodes were calibrated with standard
solutions of known concentrations of fluoride, also buffered with TISAB
III. The values obtained in millivolt (mV) were converted into uM F
using the Microsoft Excel software (Version 2010, Microsoft Corp.,
Redmond, Wash., USA), allowing to determine the analytical
parameters (linearity, slope, and coefficient of variation). All samples

and standards were read in triplicate.

2.6. Analysis of F concentrations in the expectorate

Fluoride content from the expectorate was analyzed using an ion-
specific electrode (Orion 9409 BN, Orion Research Inc., Beverly, Mass.,
USA) coupled to an ion analyzer (SevenCompact S220, Mettler Toledo,
Greifensee, Switzerland) after overnight hexamethyldisiloxane
(HMDS)-facilitated diffusion, according to Taves [20], as modified by
Whitford [21].

For diffusion, an aliquot each sample was placed into the bottom of
nonwettable diffusion dish (Falcon, 1007), together with deionized
water. Then, 50 yL sodium hydroxide (0.05 M) were placed on the
inside surface of the lid, in five equal drops. The Petri dishes was sealed
with petroleum jelly (Cinord Sudeste Quimica, Serrana - SP - Brazil)
on the inside periphery of the lid and sealed to the bottom, and 2 mL
of 3 M sulfuric acid saturated with HMDS was added through a small
hole previously made in the lid of the diffusion dish. The orifice was
sealed immediately after this step with petroleum jelly, to preclude acid
evaporation.

Petri dishes were gently swirled on a rotatory shaker (Nova Técnica,
NT 145), and the diffusion process occurred overnight at room
temperature. On the next day, the dishes were opened, the lid was

inverted, and 25 pL acetic acid (0.2 M) was pipetted on the sodium
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hydroxide. Then, the total volume was adjusted to 75 uL by the
addition of deionized water. The drop that contained all fluoride from
the sample was analyzed using the aforementioned equipment.

A set of standards ranging from 0.01 to 0.16 pg F was diffused in
the same way, using serial dilution from a 100 mg F/L stock solution
(model no. 940907, Orion Research). In addition, nondiffused fluoride
standards were prepared with the same solutions (0.05 M NaOH, 0.20
M acetic acid, plus NaF) that were used to prepare the diffused
standards and samples. The nondiffused standards were prepared to
have exactly the same fluoride concentrations as the diffused ones.
Comparison of the millivolt readings demonstrated that the fluoride in
the diffused standards had been completely trapped and analyzed. The
millivoltage potentials were converted to ug F using a standard curve
with a correlation coefficient of r = 0.999. All the samples were read in

triplicate, and the mean of the three readings was used.

2.7. Estimation of F ingestion from the dentifrices

The amount of fluoride applied on the toothbrush was obtained by
multiplying the weight of the toothpaste on the toothbrush by the F
concentration in the toothpaste (A). The amount of F not ingested
(expectorate + rinse + remaining in the toothbrush) was obtained from
the analysis of the expectorate (B), allowing the determination of the
amount of F ingested (C), using the formula: C = A - B. [11].

Brushing frequency was considered in the determination of daily
fluoride intake from the dentifrice. In addition, children were weighed
in order to determine their daily F intake from this source (mg F/kg
body weight/day) [22].

2.8. Statistical analysis

Caio- Sampodo-



26

The area under the curve (AUC) for salivary fluoride clearance was
calculated using the individual points (trapezoidal rule). Data of AUC
(raw data) passed normality (Shapiro-Wilk) and homogeneity tests
(Bartlett), and were submitted to 1-way, repeated measures ANOVA,
followed by Fisher’'s LSD test. Data of fluoride ingested from
toothbrushing (ug F) and estimation of daily fluoride intake from
toothbrushing (mg F/kg/day) did not pass normality and homogeneity
tests, and were analyzed by Kruskal-Wallis and Student-Newman-
Keuls’ post hoc test. Data on salivary fluoride concentrations at each
individual time point also failed normality and homogeneity tests and
were submitted to 2-way, repeated measures ANOVA, followed by
Fisher’s LSD test. Statistical analysis was conducted using SigmaPlot

12.0 software (San Jose, California, USA), adopting p<0.05.

3. Results

All subjects completed the six experimental phases of the study.
Mean (SD) age of the children was 38.5 (6.3) months. Eleven boys and
seven girls comprised the study population. Mean (SD) total and ionic
F concentrations in the dentifrices were 21 (2) and 15 (1), 519 (17)
and 539 (14), and 1037 (41) and 1105 (39) ppm F, respectively for
the Placebo, 550 and 1100 ppm F. Mean pH of the dentifrices was 7.5,
ranging from 7.4 to 7.6. Regarding dental caries status, no caries
lesions were observed through the examination, so that the study
comprised a caries-free population.

Figure 1 presents data on the AUC calculated for each treatment.
A dose-response relationship was observed between the amount of
toothpaste used during toothbrushing and the resulting AUC values
within each toothpaste. Brushing with the 550 ppm F toothpaste at the
lowest amount did not significantly increase the AUC values compared

to the Placebo. However, the use of this toothpaste applied as a pea-
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size or using the transversal technique increased AUC values at levels
similar to those attained by brushing with the 1100 ppm F applied as
a rice grain. The highest AUC was achieved by brushing with a pea-size
amount of the 1100 ppm F toothpaste.

Mean salivary fluoride concentrations at each individual time
point are displayed in Table 1. Significant differences were observed
among the treatments (F = 8.25, p<0.001), time points (F = 101.54,
p<0.001), and for the interaction between these variables (F = 8.59,
p<0.001). Regarding F concentrations as a function of time, all
fluoridated toothpastes promoted significant increases 5 min after
brushing, returning to baseline values at the subsequent time points.
The only exception was observed for the 1100 ppm F toothpaste
applied as a pea-size, which also promoted a significant increase at 15
min after brushing compared with the baseline. As for salivary F
concentrations at each individual time-point, the higher the amount of
toothpaste wused, the higher the resulting salivary fluoride
concentration. Brushing with 1100 ppm F applied as a pea-size resulted
in the highest salivary F levels among all groups, followed by the 550
ppm F applied using the transversal technique, which resulted in
significantly higher salivary F concentrations compared with 550 ppm
F applied at lower amounts and 1100 ppm F applied as a rice grain.

Tables 2 and 3 show the estimated amount of fluoride ingested
during toothbrushing (pg F) and daily fluoride intake from
toothbrushing (mg F/kg/day), respectively. A clear influence of the
treatment intensity (i.e., amount of dentifrice x fluoride concentration)
was observed both in the resulting toothpaste/saliva slurry
expectorated after brushing, and on the amount of fluoride ingested.
Regarding the amount of fluoride ingested, significant differences were

observed among all groups, with the highest values observed for the
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550 ppm F applied by the transversal technique, followed by 1100 ppm

F toothpaste used as a pea-size.

4. Discussion

A systematic review from the Cochrane Collaboration provided
strong evidence on the use of dentifrices containing 1000 ppm F or
above for caries control in the permanent dentition [5]. Due to
concerns on excessive fluoride intake from this source, especially by
toddlers, several scientific societies around the World have endorsed
the use of such formulations, but using reduced amounts of the product
[23, 24]. Given that such recommendations are not supported by
scientific evidence [9, 10], the present study was conducted in order
to better understand the complex interplay between fluoride
concentration in the toothpaste and the amount used during
toothbrushing on salivary fluoride concentrations and on fluoride intake
during toothbrushing, in a population in which the use of low-fluoride
toothpastes might be beneficial considering both risks and benefits.
Since both independent variables (amount of dentifrice and F
concentration in the product) significantly influenced the response
variables analyzed, the study’s null hypothesis was rejected.

As previously mentioned, two recent studies demonstrated that the
total intensity of the treatment (amount of toothpaste x F
concentration) is more closely related to the resulting effects on
intraoral F concentrations (saliva, biofilm and biofilm fluid) and on the
development of enamel subsurface lesions in situ than the F
concentration in the dentifrice itself [9, 10]. In line with previous
observations, the present study also showed a trend of dose-response
relationship between the treatment intensity and F levels in saliva
(both AUC and individual point at 5 min after brushing), so that using

higher amounts of a 550 ppm F toothpaste (i.e., pea-size or transversal
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technique) was able to promote similar or superior salivary F
concentrations in comparison with the 1100 ppm F toothpaste applied
at the lowest amount (i.e., rice grain). It is noteworthy, however, that
salivary F concentrations at 5 min after brushing and the mean AUC
achieved by brushing with the 1100 ppm F toothpaste applied as a pea-
size was significantly higher than the corresponding values of the 550
ppm F toothpaste applied using the transversal technique, despite both
treatments provided the same amount of F to the oral environment. A
similar trend had also been observed in a previous study using a similar
protocol in older children (8-10 years old) [10], demonstrating that not
only the treatment intensity plays a role on the resulting intraoral
fluoride concentrations.

Two factors might have influenced the pattern observed. Firstly, it
is safe to assume that the initial brushing strokes occur without a
marked dilution of the toothpaste in saliva, so that the higher
concentration in the 1100 ppm F toothpaste would result in more F
being delivered the oral surfaces exposed at the beginning of
toothbrushing (compared with the 550 ppm F toothpaste). Following
this rationale, F would be retained to tooth surfaces, dental biofilm and
oral mucosa, and then slowly released into saliva, thus contributing to
the highest salivary F levels observed for the 1100 ppm F toothpaste
applied as a pea-size. Another hypothesis is related to F intake during
toothbrushing. The present data showed that brushing with 550 ppm F
toothpaste applied using the transversal technique led to significantly
higher F intake in comparison to 1100 ppm F applied as a pea-size.
Given that both treatments provided the same amount of F, significant
differences in F intake during toothbrushing would not be expected.
However, a well-controlled study assessing several variables related to
F intake during toothbrushing concluded that the amount of toothpaste

applied on the toothbrush directly affects F intake from this source
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[11], a trend that had also been previously observed in an
observational study [4]. Thus, the lower salivary F levels resulting from
brushing with 550 ppm F toothpaste applied by the transversal
technique (compared with a pea-size amount of 1100 ppm F) may be
attributed to the higher F intake during the toothbrushing.

As for the estimation of daily F intake (DFI) from toothbrushing, this
parameter was directly related to the treatment intensity, with a dose-
response relationship more evident than that seen for salivary F
concentrations. Considering that the so-called optimum DFI ranges
from 0.05 to 0.07 mg F/kg/day [3, 25], and given that the highest
contribution to DFI by 2-3 year-olds results from brushing with
fluoridated dentifrices [4], it was noticeable that even the highest
treatment intensities did not reach the aforementioned upper limit.
This clearly shows that the use of small amounts of F dentifrice by
younger children is indeed an effective measure to reduce F intake from
this source. Nonetheless, considering the mean age of the study
population enrolled in the study, it could be assumed that most of
children presented a more evolved swallowing reflex in comparison
with younger ones, implying that the present estimates of DFI from
toothpaste may still not be fully representative to all children at the
age risk for development of dental fluorosis in the permanent incisors
(first 3 years of life) [3, 26]. This reinforces the recommendations of
several Pediatric Dentistry associations on the need for the close
monitoring of children during toothbrushing, especially regarding the
expectoration of the product after brushing.

It must be emphasized that the present data was obtained from
caries-free children, what may have clinical practical implications.
Based on the inverse relationship between the fluoride levels in the oral
environment and the prevalence of dental caries, [27, 28] the trend

observed in this study might not be completely extrapolated to caries-
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active children, so that this important variable (i.e., caries status)
should be taken into account in future investigations addressing the
influence of treatment intensity on both intraoral F retention and on F
ingested from toothpaste.

Based on the above, it was possible to conclude that the
treatment intensity significantly affects both salivary F concentrations
and F intake during toothbrushing, in line with previous findings
demonstrating that lowering the amount of toothpaste used during
toothbrushing significantly reduces several parameters related to
intraoral F retention in vivo and the development of caries lesions in
situ [7-10]. Considering the limitations of our short-term study
protocol, it is not possible to make any clinical recommendation for the
use of toothpastes to young children, given that this study used a
surrogate endpoint that might not be directly related to the
development of caries lesions under clinical conditions. However, this
study adds to the body of evidence that the current recommendations
by scientific and professional societies regarding the use of very low
amounts of toothpaste by young children has an empirical basis and,
as such, should be re-evaluated, in order to provide the best treatment
option considering risks and benefits, and taking into account

professional’s and parent’s personal preferences.
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Table 1. Mean (SD) salivary fluoride concentrations (uM) according to
the treatments at each individual collect point

Amount Time after brushing
Dentifrices
(9) Baseline 5 min 15 min 30 min 60 min
0.32 3.2ha 3.4Aa 3.4Aa 2.9A2 3.3
Placebo (1.3) (1.5) (1.2) (1.4) (1.5)
0.04 3.1Aa 7.68b 3.6A2 3.0Aa 3.2Aa
(0.8) (2.1) (1.1) (1.1) (1.2)
0.16 3.2Aa 8.28b 4.0Aha 3.8Aa 2.8Aa
550 ppm F
(1.4) (3.9) (1.5) (1.3) (0.6)
0.32 4.1hAa 11.2Cb  4.6Aba 3.3Aa 3.2Aa
(1.8) (4.2) (1.2) (1.2) (1.0)
0.04 3.2Aa 8.58b 4 2Aba 4 (QAa 3.14a
1.1 4.0 1.5 1.6 1.3
1100 ppm F (1.1) (4.0) (1.5) (1.6) (1.3)
0.16 2.8Aa 15.1Pb 5 ,5Bc 3.9Aa 3.1Aa
(0.9) (9.3) (2.7) (1.4) (1.1)

Different superscript upper letter reports significant difference among

the treatments, while different superscript

lower case

indicates

significant difference among the collect times assessed after brushing
(Fisher’s LSD test, p<0.05, n = 18).
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Table 2. Fluoride concentrations (ug F) ingested during toothbrushing
according to the experimental groups of dentifrices and quantities.

Toothpastes Placebo 550 ppm F 1100 ppm F
Amount on the
0.32g 0.049g(0.16g|0.32g |0.049g|0.16¢g
toothbrush
Median 5.1A 11.4B | 46.5C | 106.4P | 22.2F | 87.8F
Interquartile range 0.7 7.3 22.7 67.5 8.5 46.0

Different superscript letters indicate significant difference among the
experimental groups (Student-Newman-Keuls’ test, p<0.05, n = 18).
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Table 3. Daily fluoride intake (mg F/kg/day) from dentifrice

according to the experimental groups

39

Toothpastes |Placebo 550 ppm F 1100 ppm F
Amount on the
0.32g 0.04g 0.16g | 0.32g | 0.049g 0.16g
toothbrush
Median 0.0005* |0.00168|0.0046¢(0.0107P|0.0024F|0.0084F
Interquartile
0.0003 | 0.0016 | 0.0036 | 0.0056 | 0.0011 | 0.0088
range

Different superscript letters indicate significant difference among the
experimental groups (Student-Newman-Keuls’ test, p<0.05, n = 18).
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Figure 1. Mean (SD) area under the curve (AUC) fluoride
concentration in saliva collected over 60 minutes after toothbrushing
according to the experimental groups of dentifrices and quantities.
Different letters indicate significant difference among the groups
(Fisher’s LSD test, p<0.05, n = 18; bars indicate standard deviation).
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Apresentacao do Projeto:

Com o projeto de pesquisa pretende-se avaliar as concentragées de fluoreto (F) na saliva, bem como
analisar a ingestao de flior apos a escovagao com dentifricios contendo diferentes concentragées de F. Os
voluntarios (n=24, 2-3 anos de idade) serdo aleatoriamente divididos em 6 grupos experimentais, de acordo
com as possiveis combinagdes de dentifricios e quantidades. As criangas fardo uso de um dentifricio
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meio da analise da concentragdo de F presente na espuma formada na boca e restante na escova. As
amostras serdo analisadas usando eletrodo ion-especifico, apés difusdo facilitada com hexametil-
disiloxano.Os resultados serdo analisados quanto a normalidade (Kolmogorov-Smirnov) e homogeneidade
(Bartlett); caso o uso de testes paramétricos seja possivel, os dados serdo analisados por ANOVA e teste de
Tukey. Caso contrario, testes ndo paramétricos serdo utilizados.
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Avaliar o efeito da escovagédo com dentifricios contendo diferentes concentragdes de fluoreto em
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Continuagéo do Parecer: 2.161.990

diferentes quantidades (“grdo de arroz”, “tamanho de uma ervilha” e “técnica transversal”) sobre as
concentragdes de fluoreto na saliva, bem como sobre a ingestdo de F a partir da escovagéo, em criangas na
faixa etaria de risco para o desenvolvimento de fluorose dental.

Avaliagdo dos Riscos e Beneficios:

A participagéo nesta pesquisa nao infringe as normas legais e éticas havendo apenas o desconforto durante
a escovacdo (a pesquisa possui riscos minimos). Os procedimentos adotados nesta pesquisa obedecem
aos Critérios da Etica em Pesquisa com Seres Humanos conforme Resolugdo n®. 466/12 do Conselho
Nacional de Saude. Com relagdo aos beneficios, os responsaveis pelas criangas receberdo instrugdes de
higiene bucal e correto uso de dentifricios fluoretados. Além disso, sera oferecido tratamento odontologico
as criangas que apresentarem lesdes de carie. Por fim, o estudo trara como beneficio o estabelecimento de
novos protocolos da utilizagdo de dentifricios fluoretados por crianga nesta faixa etaria (2-3 anos).

Comentarios e Consideragdes sobre a Pesquisa:
Trata-se de estudo que visa avaliar a concentragdes de fluoreto (F) na saliva, bem como analisar a ingestéo
de flhor apds a escovagdo com dentifricios contendo diferentes concentragdes de F.

Consideragoes sobre os Termos de apresentagao obrigatdria:
Todos os termos de apresentag&o obrigatéria foram anexados adequadamente.

Recomendagoes:

Nao Ha

Conclusdes ou Pendéncias e Lista de Inadequagoes:

Apds a avaliagdo da metodologia proposta bem como dos documentos anexos somos favoraveis a

execucao do mesmo uma vez que a metodologia apresentada atende as normas da Resolugédo 466/12.

Consideragdes Finais a critério do CEP:

O CEP acata o parecer do relator. Informamos ao(a) senhor(a) pesquisador(a) que de acordo com a
Resolug&o 466 CNS, de 12/12/2012 (titulo X, seg&o X.1., art. 3, item b, e, titulo XI, se¢do XI.2., item d), ha
necessidade de apresentacao de relatorios semestrais, devendo o primeiro relatério ser enviado até
10/01/2018. O CEP reitera a necessidade de entrega de uma via (ndo copia) do TCLE ao sujeito participante
da pesquisa e solicita ao pesquisador responsavel leitura da carta circular 003/2011 CONEP/CNS

Enderego: JOSE BONIFACIO 1193

Bairro: VILA MENDONCA CEP: 16.015-050
UF: SP Municipio: ARACATUBA
Telefone: (18)3636-3200 Fax: (18)3636-3332 E-mail: andrebertoz@foa.unesp.br
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UNESP - FACULDADE DE
ODONTOLOGIA-CAMPUS DE me
ARACATUBA/ UNIVERSIDADE

Continuag&o do Parecer: 2.161.990

antes do

inicio do projeto.

Este parecer foi elaborado baseado nos documentos abaixo relacionados:

Tipo Documento Arquivo Postagem Autor Situagé
Informagdes Basicas| PB_INFORMAGCOES_BASICAS_DO_P | 14/06/2017 Aceit
do Projeto ROJETO 917200.pdf 10:00:45
Declaragédo de secretariadaeducacao.pdf 14/06/2017 |Caio Sampaio Aceit
Instituicdo e 09:20:26
Infraestrutura
TCLE / Termos de | TCLE.doc 14/06/2017 |Caio Sampaio Aceit
Assentimento / 09:18:39
Justificativa de
Auséncia
Projeto Detalhado / |Projeto_Mestrado_Caio_Sampaio_12_0| 16/05/2017 |Caio Sampaio Aceit
Brochura 4 _17_FINAL.docx 11:20:03
Investigador
Folha de Rosto Folha_de_rosto.PDF 16/05/2017 | Caio Sampaio Aceitt

10:57:57

Situagdo do Parecer:
Aprovado

Necessita Apreciagdo da CONEP:
Nao

ARACATUBA, 07 de Julho de 2017

Assinado por:
Aldiéris Alves Pesqueira

(Coordenador)
Enderego: JOSE BONIFACIO 1193
Bairro: VILA MENDONCA CEP: 16.015-050
UF: SP Municipio: ARACATUBA
Telefone: (18)3636-3200 Fax: (18)3636-3332 E-mail: andrebertoz@foa.unesp.br
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ANEXO B — PROCEDIMENTOS EXPERIMENTAIS

viniAy3 -3

Figura 1. Dentifricios experimentais.

Figura 2. Recipiente coletor do conteido expectorado (a) e coletor Salivette

(b).
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Figura 3. Coleta salivar realizada previamente a escovacao e 5, 15, 30 e 60

minutos apds as escovacoes.

Figura 4. Pesagem do dentifricio previamente a escovacdo: balanca de alta
precisao (a); pesagem da escova isoladamente para exclusao do seu peso

(b); pesagem do dentifricio de acordo com as combinacgdes (c).

Figura 5. Escova de dente, copo com agua deionizada (50 mL) e recipiente

coletor do conteldo expectorado.
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Figura 6. Escovagdao por 1 minuto, com ou sem a ajuda de um adulto, de

acordo com o habito da criancga.

Figura 6. Expectoracdao do dentifricio proveniente da escovacdo de acordo

com o habito da crianca.

Figura 7. Enxague com agua deionizada (a) e expectoracao deste contelido

(b), de acordo com o habito do voluntario.

Cado- Sampoio-



47

b .

Figura 8. Centrifugacao das amostras de saliva (5500 x g, 10 minutos, 4°

C) para posterior transferéncia para microtubos de centrifugacao.

Figura 9. Transferéncia das amostras de saliva para microtubos de

centrifugacao.
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Figura 10. Transferéncia das amostras de saliva apds centrifugacao (15471

x g, 5 min, 25 °C) para separacdo de restos epiteliais, células descamadas e

particulas alimentares.

Figura 11. Andlise da amostra de saliva. Tamponamento da saliva pela

adicdo de TISAB III (a); conteudo sendo dispensado sobre a membrana de

um eletrodo ion especifico para fluoreto (b).
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Figura 12. Pesagem dos recipientes coletores antes das coletas.

Figura 13. Placas de Petri com as tampas previamente furadas (a) e
vaselinadas (b).

Figura 14. NaOH 0,05 M pipetado na tampa das placas.

Cado- Sampoio-



50

Figura 16. Tamponamento da gota com acido acético 0,2 M (a), e leitura da
gota tamponada com eletrodo ion-especifico (b).
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ANEXO C - NORMAS DE FORMATACAO DO PERIODICO
JOURNAL OF DENTISTRY

IMPACT FACTOR
2016: 3.456 © Thomson Reuters Journal Citation Reports 2017

INTRODUCTION

The Journal of Dentistry is the leading international dental journal within the field of
Restorative Dentistry. Placing an emphasis on publishing novel and high quality
research papers, the Journal aims to influence the practice of dentistry at clinician,
research, industry and policy-maker level on an international basis.

Topics covered include the management of dental disease, periodontology,
endodontology, operative dentistry, fixed and removable prosthodontics, and dental
biomaterials science, long-term clinical trials including epidemiology andoral health,
dental education, technology transfer of new scientific
instrumentation or procedures, as well clinically relevant oral biology and
translational research.

Submissions are welcomed from other clinically relevant areas, however, the Journal
places an emphasis on publishing high-quality and novel research. Queries in relation
to manuscript content should be directed to the Journal Editorial Office in the first
instance.

Submissions

Authors are requested to submit their original manuscript and figures via the online
submission and editorial system for Journal of Dentistry. Using this online system,
authors may submit manuscripts and track their progress through the system to
publication. Reviewers can download manuscripts and submit their opinions to the
editor. Editors can manage the whole submission/review/revise/publish process.
Please register at: http://ees.elsevier.com/jjod

Types of paper

Contributions falling into the following categories will be considered for publication:-
Original Research Reports: maximum length 6 printed pages approximately 20
typescript pages, including illustrations and tables.
- Review articles: maximum length 10 printed pages, approximately 33 typescript
pages, including illustrations and tables.

- Short communication for rapid publication: maximum length 2 printed pages,
approximately 7 typescript pages, including illustrations.

- Letters providing informed comment and constructive criticism of material
previously published in the Journal. All typescripts must be accompanied by a
Permission Note. This is a letter signed by each author (not just the corresponding
author), affirming that the paper has been submitted solely to Journal of Dentistry
and that it is not concurrently under consideration for publication in another journal.
Prospective authors should confirm that the submitted work, including images, are
original. Authors are reminded that if included images (e.g. Tables and Figures) have
been previously published may require copyright permission.

Please note the Journal of Dentistry does not accept Case Reports and these will
be removed from the system if submitted.

Authorship

Only those persons who have made a significant contribution to the manuscript
submitted should be listed as authors. The Editor-in-Chief expects that a manuscript
should normally have no more than 6 authors, unless a case is made by the
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corresponding author within the article cover letter to include other authors.
All of the named authors should have been involved in the work leading to the
publication of the paper and should have read the paper before it is submitted for
publication.

Submission checklist

You can use this list to carry out a final check of your submission before you send it
to the journal for review. Please check the relevant section in this Guide for Authors
for more details.

Ensure that the following items are present: One author has been designated as the
corresponding author with contact details:

e E-mail address

¢ Full postal address

All necessary files have been uploaded:

Manuscript:

¢ Include keywords

o All figures (include relevant captions)

¢ All tables (including titles, description, footnotes)

e Ensure all figure and table citations in the text match the files provided

¢ Indicate clearly if color should be used for any figures in print Graphical Abstracts
/ Highlights files (where applicable)

Supplemental files (where applicable)

Further considerations

e Manuscript has been 'spell checked' and 'grammar checked'

¢ All references mentioned in the Reference List are cited in the text, and vice versa
e Permission has been obtained for use of copyrighted material from other sources
(including the Internet)

e A competing interests statement is provided, even if the authors have no competing
interests to declare

¢ Journal policies detailed in this guide have been reviewed

o Referee suggestions and contact details provided, based on journal
requirements.

For further information, visit our Support Center.

Ethics in publishing
Please see our information pages on Ethics in publishing and Ethical guidelines for
journal publication.

Human and animal rights

If the work involves the use of human subjects, the author should ensure that the
work described has been carried out in accordance with The Code of Ethics of
the World Medical Association (Declaration of Helsinki) for experiments involving
humans; Uniform Requirements for manuscripts submitted to Biomedical journals.
Authors should include a statement in the manuscript that informed consent was
obtained for experimentation with human subjects. The privacy rights of human
subjects must always be observed. All animal experiments should comply with the
ARRIVE guidelines and should be carried out in accordance with the U.K. Animals
(Scientific Procedures) Act, 1986 and associated guidelines, EU Directive 2010/63/EU
for animal experiments, or the National Institutes of Health guide for the care and
use of Laboratory animals (NIH Publications No. 8023, revised 1978) and the authors
should clearly indicate in the manuscript that such guidelines have been followed.
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Declaration of interest

All authors must disclose any financial and personal relationships with other people
or organizations that could inappropriately influence (bias) their work. Examples of
potential conflicts of interest include employment, consultancies, stock ownership,
honoraria, paid expert testimony, patent applications/registrations, and grants or
other funding. If there are no conflicts of interest then please state this: 'Conflicts of
interest: none'. More information.

Submission declaration and verification

Submission of an article implies that the work described has not been published
previously (except in the form of an abstract or as part of a published lecture or
academic thesis or as an electronic preprint, see 'Multiple, redundant or concurrent
publication' section of our ethics policy for more information), that it is
not under consideration for publication elsewhere, that its publication is approved by
all authors and tacitly or explicitly by the responsible authorities where the work was
carried out, and that, if accepted, it will not be published elsewhere in the same form,
in English or in any other language, including electronically without the written
consent of the copyright-holder. To verify originality, your
article may be checked by the originality detection service Cross Check.

Changes to authorship

Authors are expected to consider carefully the list and order of authors before
submitting their manuscript and provide the definitive list of authors at the time of
the original submission. Any addition, deletion or rearrangement of author names in
the authorship list should be made only before the manuscript has been
accepted and only if approved by the journal Editor. To request such a change, the
Editor must receive the following from the corresponding author: (a) the reason for
the change in author list and (b) written confirmation (e-mail, letter) from all authors
that they agree with the addition, removal or rearrangement. In the case of addition
or removal of authors, this includes confirmation from the author being added or
removed. Only in exceptional circumstances will the Editor consider the addition,
deletion or rearrangement of authors after the manuscript has been accepted. While
the Editor considers the request, publication of the manuscript will be suspended. If
the manuscript has already been published in
an online issue, any requests approved by the Editor will result in a corrigendum.

Clinical trial results

In line with the position of the International Committee of Medical Journal Editors,
the journal will not consider results posted in the same clinical trials registry in which
primary registration resides to be prior publication if the results posted are presented
in the form of a brief structured (less than 500 words) abstract or table. However,
divulging results in other circumstances (e.g., investors' meetings) s
discouraged and may jeopardise consideration of the manuscript. Authors should fully
disclose all posting in registries of results of the same or closely related work.
Reporting clinical trials Randomized controlled trials should be presented ccording to
the CONSORT guidelines. At manuscript submission, authors must
provide the CONSORT checklist accompanied by a flow diagram that illustrates the
progress of patients through the trial, including recruitment, enrollment,
randomization, withdrawal and completion, and a detailed description of the
randomization procedure. The CONSORT checklist and template flow diagram
are available online.

Registration of clinical trials
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Registration in a public trials registry is a condition for publication of clinical trials in
this journal in accordance with International Committee of Medical Journal Editors
recommendations. Trials must register at or before the onset of patient enrolment.
The clinical trial registration number should be included at the end of the abstract of
the article. A clinical trial is defined as any research study that
prospectively assigns human participants or groups of humans to one or more health-
related interventions to evaluate the effects of health outcomes. Health-related
interventions include any intervention used to modify a biomedical or health-related
outcome (for example drugs, surgical procedures, devices,
behavioral treatments, dietary interventions, and process-of-care changes).Health
outcomes include any biomedical or health-related measures obtained inpatients or
participants, including pharmacokinetic measures and adverse events. Purely
observational studies  (those in which the assignment of the
medical intervention is not at the discretion of the investigator) will not require
registration.

Article transfer service

This journal is part of our Article Transfer Service. This means that if the Editor feels
your article is more suitable in one of our other participating journals, then you may
be asked to consider transferring the article to one of those. If you agree, your article
will be transferred automatically on your behalf with no need to reformat. Please note
that your article will be reviewed
again by the new journal.

More information

Upon acceptance of an article, authors will be asked to complete a 'Journal Publishing
Agreement' (see more information on this). An e-mail will be sent to the
corresponding author confirming receipt of the manuscript together with a 'Journal
Publishing Agreement' form or a link to the online version of this
agreement. Subscribers may reproduce tables of contents or prepare lists of articles
including abstracts for internal circulation within their institutions. Permission of the
Publisher is required for resale or distribution outside the institution and for all other
derivative works, including compilations and translations. If excerpts from other
copyrighted works are included, the author(s) must obtain written
permission from the copyright owners and credit the source(s) in the article. Elsevier
has preprinted forms for use by authors in these cases. For open access articles:
Upon acceptance of an article, authors will be asked to complete an 'Exclusive License
Agreement’ (more information). Permitted third
party reuse of open access articles is determined by the author's choice of user
license.

Author rights

As an author you (or your employer or institution) have certain rights to reuse your
work. More information. Elsevier supports responsible sharing Find out how you can
share your research published in Elsevier journals.

Role of the funding source

You are requested to identify who provided financial support for the conduct of the
research and/or preparation of the article and to briefly describe the role of the
sponsor(s), if any, in study design; in the collection, analysis and interpretation of
data; in the writing of the report; and in the decision to submit the article for
publication. If the funding source(s) had no such involvement then this should be
stated. Funding body agreements and policies Elsevier has established a number of
agreements with funding bodies which allow authors to comply with their funder's
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open access policies. Some funding bodies will reimburse the author for the Open
Access Publication Fee. Details of existing agreements are available online. After
acceptance, open access papers will be published under a noncommercial license. For
authors requiring a commercial CC BY license, you can apply after your manuscript
is accepted for publication.

Open access

This journal offers authors a choice in publishing their research:

Subscription

e Articles are made available to subscribers as well as developing countries and
patient groups through our universal access programs.

e No open access publication fee payable by authors.

Open access

¢ Articles are freely available to both subscribers and the wider public with permitted
reuse.

e An open access publication fee is payable by authors or on their behalf, e.g. by
their research funder or institution. Regardless of how you choose to publish your
article, the journal will apply the same peer review criteria and acceptance standards.
For open access articles, per permitted third party (re)use is defined by the following

Creative Commons user licenses:

Creative Commons Attribution-NonCommercial-NoDerivs (CC BY-NC-ND) For non-
commercial purposes, lets others distribute and copy the article, and to include in a
collective work (such as an anthology), as long as they credit the author(s) and
provided they do not alter or modify the article. The open access publication fee for
this journal is USD 2200, excluding taxes. Learn more about Elsevier's pricing policy:
http://www.elsevier.com/openaccesspricing.

Open access

Authors can share their research in a variety of different ways and Elsevier has a
number of green open access options available. We recommend authors see our
green open access page for further information. Authors can also self-archive their
manuscripts immediately and enable public access from their institution's repository
after an embargo period. This is the version that has been accepted for publication
and which typically includes author-incorporated changes suggested during
submission, peer review and in editor-author communications. Embargo period: For
subscription articles, an appropriate amount of time is needed for journals to deliver
value to subscribing customers before an article becomes freely available to the
public. This is the embargo period and it begins from the date the article is formally
published online in its final and fully citable form. Find out more. This journal has an
embargo period of 12 months. Elsevier Publishing Campus The Elsevier Publishing
Campus (www.publishingcampus.com) is an online platform offering free lectures,
interactive training and professional advice to support you in publishing your
research. The College of Skills training offers modules on how to prepare, write and
structure your article and explains how editors will look at your paper when it is
submitted for publication. Use these resources, and more, to ensure that your
submission will be the best that you can make it. Language (usage and editing
services) Please write your text in good English (American or British usage is
accepted, but not a mixture of these). Authors who feel their English language
manuscript may require editing to eliminate possible grammatical or spelling errors
and to conform to correct scientific English may wish to use the English Language
Editing service available from Elsevier's WebShop.
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Submission

Our online submission system guides you stepwise through the process of entering
your article details and uploading your files. The system converts your article files to
a single PDF file used in the peer-review process. Editable files (e.g., Word, LaTeX)
are required to typeset your article for final publication. All correspondence, including
notification of the Editor's decision and requests for revision, is sent by e-mail.

Submit your article
Please submit your article via http://ees.elsevier.com/jjod.

Referees

Please submit the names and institutional e-mail addresses of several potential
referees. For more details, visit our Support site. Note that the editor retains the sole
right to decide whether or not the suggested reviewers are used.

PREPARATION

Peer review

This journal operates a double blind review process. All contributions will be initially
assessed by the editor for suitability for the journal. Papers deemed suitable are then
typically sent to a minimum of two independent expert reviewers to assess the
scientific quality of the paper. The Editor is responsible for the final decision regarding
acceptance or rejection of articles. The Editor's decision is final.

It is important that the file be saved in the native format of the word processor used.
The text should be in single-column format. Keep the layout of the text as simple as
possible. Most formatting codes will be removed and replaced on processing the
article. In particular, do not use the word processor's options to justify text or to
hyphenate words. However, do use bold face, italics, subscripts, superscripts etc.
When preparing tables, if you are using a table grid, use only one grid for each
individual table and not a grid for each row. If no grid is used, use tabs, not spaces,
to align columns. The electronic text should be prepared in a way very similar to that
of conventional manuscripts (see also the Guide to Publishing with Elsevier). Note
that source files of figures, tables and text graphics will be required whether or not
you embed your figures in the text. See also the section on Electronic artwork. To
avoid unnecessary errors you are strongly advised to use the 'spell-check' and
'grammar-check' functions of your word processor.

Introduction

The introduction must be presented in a structured format, covering the following
subjects, although not under subheadings: succinct statements of the issue in
question, and the essence of existing knowledge and understanding pertinent to the
issue. In keeping with the house style of Journal of Dentistry, the final paragraph of
the introduction should clearly state the aims and/or objective of the work being
reported. Prospective authors may find the following form of words to be helpful:
"The aim of this paperis to ..." Where appropriate, a hypothesis (e.g. null or a priori)
should then be stated.

Essential title page information

e Title. Concise and informative. Titles are often used in information-retrieval
systems. Avoid abbreviations and formulae where possible.

e Author names and affiliations. Please clearly indicate the given name(s) and family
name(s) of each author and check that all names are accurately spelled. Present the
authors' affiliation addresses (where the actual work was done) below the names.
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Indicate all affiliations with a lowercase superscript letter immediately after the
author's name and in front of the appropriate address. Provide the full postal address
of each affiliation, including the country name and, if available, the e-mail address of
each author.

e Corresponding author. Clearly indicate who will handle correspondence at all stages
of refereeing and publication, also post-publication. Ensure that the e-mail address
is given and that contact details are kept up to date by the corresponding author.

e Present/permanent address. If an author has moved since the work described in
the article was done, or was visiting at the time, a 'Present address' (or 'Permanent
address') may be indicated as a footnote to that author's name. The address at which
the author actually did the work must be retained as the main, affiliation address.
Superscript Arabic numerals are used for such footnotes. The title page should
contain the following information:

- Title of paper

- Short title

- Name(s), job titles and address(es) of author(s) (no academic degrees

necessary)

- Name, address, telephone, fax and e-mail of the corresponding author

- Up to 6 keywords

Spelling: International English.

Authors are urged to write as concisely as possible. The house style of Journal of
Dentistry requires that articles should be arranged in the following order: Title,
Abstract, Introduction, Materials and Methods, Results, Discussion, Conclusions,
Acknowledgements, References, Tables, Figures. A cover letter should accompany
the new manuscript submission, within which the authors should indicate the
significance of the work being submitted in a statement no more than 100 words. A
signed permission note (details below) must also be included.

Abstract: should not exceed 250 words and should be presented under the following
subheadings: Objectives, Methods; Results; Conclusions (For Reviews: Objectives;
Data; Sources; Study selection; Conclusions). A 50 word 'Clinical Significance'
statement should appear at the end of the abstract advising readers of the clinical
importance and relevance of their work. These subheadings should appear in the text
of the abstract. Please repeat the title of the article at the top of the abstract page.

Introduction: must be presented in a structured format, covering the following
subjects, although not under subheadings: succinct statements of the issue in
question, and the essence of existing knowledge and understanding pertinent to the
issue. In keeping with the house style of Journal of Dentistry, the final paragraph of
the introduction should clearly state the aims and/or objective of the work being
reported. Prospective authors may find the following form of words to be helpful:
"The aim of this paperis to ..." Where appropriate, a hypothesis (e.g. null or a priori)
should then be stated.

Keywords: up to 6 keywords should be supplied. Abbreviations and acronyms: terms
and names to be referred to in the form of abbreviations or acronyms must be given
in full when first mentioned.

Units: SI units should be used throughout. If non-SI units must be quoted, the SI
equivalent must immediately follow in parentheses. The complete names of individual
teeth must be given in the test. In tables and legends for illustrations individual teeth
should be identified using the FDI two-digit system.
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Statistics: Statistical methods should be described with enough detail to enable a
knowledgeable reader with access to the original data to verify the reported results.
When possible, findings should be quantified and appropriate measures of error or
uncertainty (such as confidence intervals) given. Details about eligibility criteria for
subjects, randomization and the number of observations should be included. The
computer software and the statistical method(s) used should be specified with
references to standard works when possible (with pages specified). See
http://www.icmje.org/manuscript_1prepare.html for more detailed guidelines.

Illustrations: should be submitted electronically using appropriate commercial
software. Prospective authors should follow the relevant guidelines (available from:
http://www.elsevier.com/ artwork instructions). In addition, it is noted that while
authors sometimes need to manipulate images for clarity, manipulation for purposes
of deception or fraud will be seen as scientific ethical abuse and will be dealt with
accordingly. For graphical images, journals published by Elsevier apply the following
policy: no specific feature within an image may be enhanced, obscured, moved,
removed, or introduced. Adjustments of brightness, contrast, or color balance are
acceptable if and as long as they do not obscure or eliminate any information present
in the original.

Nonlinear adjustments (e.g. changes to gamma settings) must be disclosed in the
figure legend.

Abstract

The Abstract should not exceed 250 words and should be presented under the
following subheadings: Objectives, Methods; Results; Conclusions. A 50 word
'Clinical Significance' statement should appear at the end of the abstract advising
readers of the clinical importance and relevance of their work. These subheadings
should appear in the text of the abstract. Please repeat the title of the article at the
top of the abstract page. For Review Articles the abstract should be presented under
the following subheadings: Objectives; Data; Sources; Study selection; Conclusions.

Graphical abstract

Although a graphical abstract is optional, its use is encouraged as it draws more
attention to the online article. The graphical abstract should summarize the contents
of the article in a concise, pictorial form designed to capture the attention of a wide
readership. Graphical abstracts should be submitted as a separate file in the online
submission system. Image size: Please provide an image with a minimum of 531 X
1328 pixels (h x w) or proportionally more. The image should be readable at a size
of 5 x 13 cm using a regular screen resolution of 96 dpi. Preferred file types: TIFF,
EPS, PDF or MS Office files. You can view Example Graphical Abstracts on our
information site. Authors can make use of Elsevier's Illustration Services to ensure
the best presentation of their images and in accordance with all technical
requirements.

Keywords

Provide a maximum of 6 keywords, using British spelling and avoiding general and
plural terms and multiple concepts (avoid, for example, 'and', 'of'). Be sparing with
abbreviations: only abbreviations firmly established in the field may be eligible. These
keywords will be used for indexing purposes.

Formatting of funding sources

List funding sources in this standard way to facilitate compliance to funder's
requirements: Funding: This work was supported by the National Institutes of Health
[grant numbers xxxx, yyyy]; the Bill & Melinda Gates Foundation, Seattle, WA [grant
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number zzzz]; and the United States Institutes of Peace [grant number aaaa]. It is
not necessary to include detailed descriptions on the program or type of grants and
awards. When funding is from a block grant or other resources available to a
university, college, or other research institution, submit the name of the institute or
organization that provided the funding. If no funding has been provided for the
research, please include the following sentence:

This research did not receive any specific grant from funding agencies in the public,
commercial, or not-for-profit sectors.

Artwork

Image manipulation

Whilst it is accepted that authors sometimes need to manipulate images for clarity,
manipulation for purposes of deception or fraud will be seen as scientific ethical abuse
and will be dealt with accordingly. For graphical images, this journal is applying the
following policy: no specific feature within an image may be enhanced, obscured,
moved, removed, or introduced. Adjustments of brightness, contrast, or color
balance are acceptable if and as long as they do not obscure or eliminate any
information present in the original. Nonlinear adjustments (e.g. changes to gamma
settings) must be disclosed in the figure legend.

Electronic artwork

General points

e Make sure you use uniform lettering and sizing of your original artwork.

e Embed the used fonts if the application provides that option.

e Aim to use the following fonts in your illustrations: Arial, Courier, Times New
Roman, Symbol, or use

fonts that look similar.

e Number the illustrations according to their sequence in the text.

¢ Use a logical naming convention for your artwork files.

e Provide captions to illustrations separately.

¢ Size the illustrations close to the desired dimensions of the published version.

e Submit each illustration as a separate file. A detailed guide on electronic artwork is
available. You are urged to visit this site; some excerpts from the detailed information
are given here.

Formats

If your electronic artwork is created in a Microsoft Office application (Word,
PowerPoint, Excel) then please supply 'as is' in the native document format.
Regardless of the application used other than Microsoft Office, when your electronic
artwork is finalized, please 'Save as' or convert the images to one of the following
formats (note the resolution requirements for line drawings, halftones, and
line/halftone combinations given below): EPS (or PDF): Vector drawings, embed all
used fonts. TIFF (or JPEG): Color or grayscale photographs (halftones), keep to a
minimum of 300 dpi. TIFF (or JPEG): Bitmapped (pure black & white pixels) line
drawings, keep to a minimum of 1000 dpi. TIFF (or JPEG): Combinations bitmapped
line/half-tone (color or grayscale), keep to a minimum of 500 dpi.

Please do not:

e Supply files that are optimized for screen use (e.g., GIF, BMP, PICT, WPG); these
typically have a low number of pixels and limited set of colors;

e Supply files that are too low in resolution;

e Submit graphics that are disproportionately large for the content.

Color artwork

Please make sure that artwork files are in an acceptable format (TIFF (or JPEG), EPS
(or PDF), or MS Office files) and with the correct resolution. If, together with your
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accepted article, you submit usable color figures then Elsevier will ensure, at no
additional charge, that these figures will appear in color online (e.g., ScienceDirect
and other sites) regardless of whether or not these illustrations are reproduced in
color in the printed version. For color reproduction in print, you will receive
information regarding the costs from Elsevier after receipt of your accepted article.
Please indicate your preference for color: in print or online only.

Further information on the preparation of electronic artwork. Illustration services
Elsevier's WebShop offers Illustration Services to authors preparing to submit a
manuscript but concerned about the quality of the images accompanying their article.
Elsevier's expert illustrators can produce scientific, technical and medicalstyle
images, as well as a full range of charts, tables and graphs. Image 'polishing is also
available, where our illustrators take your image(s) and improve them to a
professional standard. Please visit the website to find out more.

Figure captions

Ensure that each illustration has a caption. Supply captions separately, not attached
to the figure. A caption should comprise a brief title (not on the figure itself) and a
description of the illustration. Keep text in the illustrations themselves to a minimum
but explain all symbols and abbreviations used.

Tables

Please submit tables as editable text and not as images. Tables can be placed either
next to the relevant text in the article, or on separate page(s) at the end. Number
tables consecutively in accordance with their appearance in the text and place any
table notes below the table body. Be sparing in the use of tables and ensure that the
data presented in them do not duplicate results described elsewhere in the article.
Please avoid using vertical rules and shading in table cells.

Color artwork

Please make sure that artwork files are in an acceptable format (TIFF (or JPEG), EPS
(or PDF), or MS Office files) and with the correct resolution. If, together with your
accepted article, you submit usable color figures then Elsevier will ensure, at no
additional charge, that these figures will appear in color online (e.g., ScienceDirect
and other sites) regardless of whether or not these illustrations are reproduced in
color in the printed version. For color reproduction in print, you will receive
information regarding the costs from Elsevier after receipt of your accepted article.
Please indicate your preference for color: in print or online only.

Further information on the preparation of electronic artwork.

Illustration services

Elsevier's WebShop offers Illustration Services to authors preparing to submit a
manuscript but concerned about the quality of the images accompanying their article.
Elsevier's expert illustrators can produce scientific, technical and medicalstyle
images, as well as a full range of charts, tables and graphs. Image 'polishing’ is also
available, where our illustrators take your image(s) and improve them to a
professional standard. Please visit the website to find out more.

Figure captions

Ensure that each illustration has a caption. Supply captions separately, not attached
to the figure. A caption should comprise a brief title (not on the figure itself) and a
description of the illustration. Keep text in the illustrations themselves to a minimum
but explain all symbols and abbreviations used.

Tables
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Please submit tables as editable text and not as images. Tables can be placed either
next to the relevant text in the article, or on separate page(s) at the end.

Number tables consecutively in accordance with their appearance in the text and
place any table notes below the table body. Be sparing in the use of tables and ensure
that the data presented in them do not duplicate results described elsewhere in the
article. Please avoid using vertical rules and shading in table cells.

References

Citation in text

Please ensure that every reference cited in the text is also present in the reference
list (and vice versa). Any references cited in the abstract must be given in full.
Unpublished results and personal communications are not recommended in the
reference list, but may be mentioned in the text. If these references are included in
the reference list they should follow the standard reference style of the journal and
should include a substitution of the publication date with either 'Unpublished results'
or 'Personal communication'. Citation of a reference as 'in press' implies that the item
has been accepted for publication.

Reference links

Increased discoverability of research and high quality peer review are ensured by
online links to the sources cited. In order to allow us to create links to abstracting
and indexing services, such as Scopus, CrossRef and PubMed, please ensure that
data provided in the references are correct. Please note that incorrect surnames,
journal/book titles, publication year and pagination may prevent link creation. When
copying references, please be careful as they may already contain errors. Use of the
DOI is encouraged. A DOI can be used to cite and link to electronic articles where an
article is inpress and full citation details are not yet known, but the article is available
online.

A DOI is guaranteed never to change, so you can use it as a permanent link to any
electronic article. An example of a citation using DOI for an article not yet in an issue
is: VanDecar J.C., Russo R.M., James D.E., Ambeh W.B., Franke M. (2003). Aseismic
continuation of the Lesser Antilles slab beneath northeastern Venezuela. Journal of
Geophysical Research, https://doi.org/10.1029/2001JB000884. Please note the
format of such citations should be in the same style as all other references in the

paper.

Web references

As a minimum, the full URL should be given and the date when the reference was
last accessed. Any further information, if known (DOI, author names, dates,
reference to a source publication, etc.), should also be given. Web references can be
listed separately (e.g., after the reference list) under a different heading if desired,
or can be included in the reference list.

Data references

This journal encourages you to cite underlying or relevant datasets in your
manuscript by citing them in your text and including a data reference in your
Reference List. Data references should include the following elements: author
name(s), dataset title, data repository, version (where available), year, and global
persistent identifier. Add [dataset] immediately before the reference so we can
properly identify it as a data reference. The [dataset] identifier will not appear in your
published article.

References in a special issue
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Please ensure that the words 'this issue' are added to any references in the list (and
any citations in the text) to other articles in the same Special Issue.

References in a special issue

Please ensure that the words 'this issue' are added to any references in the list (and
any citations in the text) to other articles in the same Special Issue Reference
management software Most Elsevier journals have their reference template available
in many of the most popular reference management software products. These include
all products that support Citation Style Language styles, such as Mendeley and
Zotero, as well as EndNote. Using the word processor plug-ins from these products,
authors only need to select the appropriate journal template when preparing their
article, after which citations and bibliographies will be automatically formatted in the
journal's style. If no template is yet available for
this journal, please follow the format of the sample references and citations as shown
in this Guide. Users of Mendeley Desktop can easily install the reference style for this
journal by clicking the following link: http://open.mendeley.com/usecitation-
style/journal-of-dentistry When preparing your manuscript, you will then be able to
select this style using the Mendeley plugins for Microsoft Word or LibreOffice.

Reference style
Text: Indicate references by number(s) in square brackets in line with the text.
The actual authors can be referred to, but the reference number(s) must always be

given. Example: '..... as demonstrated [3,6]. Barnaby and Jones [8] obtained a
different result ....' List: Number the references (numbers in square brackets) in the
list in the order in which they appear in the text.

Examples:

Reference to a journal publication:

[1]J. van der Geer, J.A.]. Hanraads, R.A. Lupton, The art of writing a scientific article,
J. Sci. Commun. 163 (2010) 51-59.

Reference to a book:

[2] W. Strunk Jr., E.B. White, The Elements of Style, fourth ed., Longman, New
York, 2000.

Reference to a chapter in an edited book:

[3] G.R. Mettam, L.B. Adams, How to prepare an electronic version of your article,
in: B.S. Jones, R.Z. Smith (Eds.), Introduction to the Electronic Age, E-Publishing
Inc., New York, 2009, pp. 281-304. Reference to a website: [4] Cancer Research UK,
Cancer statistics reports for the UK. http://www.cancerresearchuk.org/
aboutcancer/statistics/cancerstatsreport/, 2003 (accessed 13 March 2003).

Reference to a dataset

[dataset] [5] M. Oguro, S. Imahiro, S. Saito, T. Nakashizuka, Mortality data for
Japanese oak wilt disease and surrounding forest compositions, Mendeley Data, v1,
2015. https://doi.org/10.17632/ xwj98nb39r.1.

Journal abbreviations source
Journal names should be abbreviated according to the List of Title Word
Abbreviations.

Video

Elsevier accepts video material and animation sequences to support and enhance
your scientific research. Authors who have video or animation files that they wish to
submit with their article are strongly encouraged to include links to these within the
body of the article. This can be done in the same way as a figure or table by referring
to the video or animation content and noting in the body text where it should be
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placed. All submitted files should be properly labeled so that they directly relate to
the video file's content. In order to ensure that your video or animation material is
directly usable, please provide the files in one of our recommended file formats with
a preferred maximum size of 150 MB in total. Any single file should not exceed 50
MB. Video and animation files supplied will be published online in the electronic
version of your article in Elsevier Web products, including ScienceDirect. Please
supply 'stills' with your files: you can choose any frame from the video or animation
or make a separate image. These will be used instead of standard icons and will
personalize the link to your video data. For more detailed instructions please visit our
video instruction pages.

Note: since video and animation cannot be embedded in the print version of the
journal, please provide text for both the electronic and the print version for the
portions of the article that refer to this content.

Supplementary material

Supplementary material such as applications, images and sound clips, can be
published with your article to enhance it. Submitted supplementary items are
published exactly as they are received (Excel or PowerPoint files will appear as such
online). Please submit your material together with the article and supply a concise,
descriptive caption for each supplementary file. If you wish to make changes to Do
not annotate any corrections on a previous version. Please switch off the "Track
Changes' option in Microsoft Office files as these will appear in the published version.

RESEARCH DATA

This journal encourages and enables you to share data that supports your research
publication where appropriate, and enables you to interlink the data with your
published articles. Research data refers to the results of observations or
experimentation that validate research findings. To facilitate reproducibility and data
reuse, this journal also encourages you to share your software, code, models,
algorithms, protocols, methods and other useful materials related to the project.
Below are a number of ways in which you can associate data with your article or
make a statement about the availability of your data when submitting your
manuscript. If you are sharing data in one of these ways, you are encouraged to cite
the data in your manuscript and reference list. Please refer to the "References"
section for more information about data citation. For more information on depositing,
sharing and using research data and other relevant research materials, visit the
research data page.

Data linking

If you have made your research data available in a data repository, you can link your
article directly to the dataset. Elsevier collaborates with a number of repositories to
link articles on ScienceDirect with relevant repositories, giving readers access to
underlying data that gives them a better understanding of the research described.
There are different ways to link your datasets to your article. When available, you
can directly link your dataset to your article by providing the relevant information in
the submission system. For more information, visit the database linking page. For
supported data repositories a repository banner will automatically appear next to
your published article on ScienceDirect.

In addition, you can link to relevant data or entities through identifiers within the text
of your manuscript, using the following format: Database: xxxx (e.g., TAIR:
AT1G01020; CCDC: 734053; PDB: 1XFN).

Mendeley Data
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This journal supports Mendeley Data, enabling you to deposit any research data
(including raw and processed data, video, code, software, algorithms, protocols, and
methods) associated with your manuscript in a free-to-use, open access repository.
Before submitting your article, you can deposit the relevant datasets to Mendeley
Data. Please include the DOI of the deposited dataset(s) in your main manuscript
file. The datasets will be listed and directly accessible to readers next to your
published article online. For more information, visit the Mendeley Data for journals

page.

Data statement

To foster transparency, we encourage you to state the availability of your data in
your submission. This may be a requirement of your funding body or institution. If
your data is unavailable to access or unsuitable to post, you will have the opportunity
to indicate why during the submission process, for example by stating that the
research data is confidential. The statement will appear with your published article
on ScienceDirect. For more information, visit the Data Statement page.

AudioSlides

The journal encourages authors to create an AudioSlides presentation with their
published article. AudioSlides are brief, webinar-style presentations that are shown
next to the online article on ScienceDirect. This gives authors the opportunity to
summarize their research in their own words and to help understand what the paper
is about. More information and examples are available. Authors of this journal will
automatically receive an invitation e-mail to create an AudioSlides presentation after
acceptance of their paper.

AFTER ACCEPTANCE

Online proof correction

Corresponding authors will receive an e-mail with a link to our online proofing system,
allowing annotation and correction of proofs online. The environment is similar to MS
Word: in addition to editing text, you can also comment on figures/tables and answer
questions from the Copy Editor. Web-based proofing provides a faster and less error-
prone process by allowing you to directly type your corrections, eliminating the
potential introduction of errors. If preferred, you can still choose to annotate and
upload your edits on the PDF version. All instructions for proofing will be given in the
e-mail we send to authors, including alternative methods to the online version and
PDF. We will do everything possible to get your article published quickly and
accurately. Please use this proof only for checking the typesetting, editing,
completeness and correctness of the text, tables and figures. Significant changes to
the article as accepted for publication will only be considered at this stage with
permission from the Editor. It is important to ensure that all corrections are sent back
to us in one communication. Please check carefully before replying, as inclusion of
any subsequent corrections cannot be guaranteed. Proofreading is solely your
responsibility.

Offprints

The corresponding author will, at no cost, receive a customized Share Link providing
50 days free access to the final published version of the article on ScienceDirect. The
Share Link can be used for sharing the article via any communication channel,
including email and social media. For an extra charge, paper offprints can be ordered
via the offprint order form which is sent once the article is accepted for publication.
Both corresponding and co-authors may order offprints at any time via Elsevier's
Webshop. Corresponding authors who have published their article open access do not
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receive a Share Link as their final published version of the article is available open
access on ScienceDirect and can be shared through the article DOI link. The decision
of the Editor-in-Chief is final in relation to all manuscript submissions.

AUTHOR INQUIRIES

Visit the Elsevier Support Center to find the answers you need. Here you will find
everything from Frequently Asked Questions to ways to get in touch. You can also
check the status of your submitted article or find out when your accepted article will
be published.
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