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Martins, TP. Efeito de géis fluoretados suplementados com trimetafosfato de 

sódio nanoparticulado sobre a remineralização do esmalte dental in situ. 2022. 

Dissertação (Mestrado em Ciência Odontológica, área de Saúde Bucal da Criança) – 

Faculdade de Odontologia de Araçatuba, Universidade Estadual Paulista, Araçatuba 

2022. 

 

RESUMO 
O objetivo do presente estudo foi avaliar o efeito de géis fluoretados suplementados 

com nanopartículas de Trimetafosfato de Sódio (TMP) sobre a remineralização de 

lesões de cárie artificiais in situ. Blocos de esmalte dental bovino (n=160) foram 

aleatoriamente divididos entre os grupos de estudo após análise de dureza de 

superfície (DS) e indução de lesões de subsuperfície. Os géis testados foram: 

Placebo (sem flúor ou TMP – controle negativo), 9000 µg F/g (9000F – controle 

positivo), 4500 µg F/g + 5% TMP microparticulado (4500 5%TMPmicro) e 4500 µg 

F/g + 5% TMP nanoparticulado (4500 5%TMPnano). Dez voluntários utilizaram 

dispositivos palatinos contendo 4 blocos de esmalte durante 3 dias, após uma única 

aplicação dos géis, seguindo um protocolo duplo-cego e cruzado. Dois blocos de 

esmalte foram removidos imediatamente após a aplicação dos géis, para determinar 

a concentração de fluoreto de cálcio (CaF2) formado. Após cada fase, determinou-se 

a porcentagem de recuperação de dureza de superfície (%RDS) e CaF2 retido no 

esmalte. Os dados foram submetidos ANOVA de medidas repetidas e teste de 

Student-Newman-Keuls (p<0.05). A maior %RDS foi observada para o gel 4500 

5%TMPnano, seguido por 4500 5%TMPmicro, 9000F e Placebo, com diferenças 

significativas entre os grupos. Em relação ao CaF2 formado, a  maior concentração 

foi observada para o grupo 9000F. Não foram observadas diferenças significativas 

entre os grupos 9000F, 4500 5%TMPmicro e 4500 5%TMPnano para concentrações 

de CaF2 retido. Conclui-se que a adição de TMP a géis fluoretados melhorou 

significativamente a remineralização de lesões de cárie in situ. O uso de TMP em 

escala nanométrica potencializou ainda mais este efeito.  

 

Palavras-chave: Fluoretos, Polifosfatos, Cárie Dentária, Nanopartículas.
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Martins, TP. Effect of fluoride gels supplemented with nanosized sodium 

trimetaphosphate on enamel remineralization in situ. 2022. Dissertação 

(Mestrado em Ciência Odontológica, área de Saúde Bucal da Criança) – Faculdade 

de Odontologia de Araçatuba, Universidade Estadual Paulista, Araçatuba 2022. 

 

ABSTRACT 

The present study aimed to evaluate the effect of fluoride gels supplemented with 

nano-sized sodium trimetaphosphate (TMP) on the remineralization of artificial caries 

lesions in situ. Bovine enamel blocks (n=160) were randomly distributed among study 

groups after surface microhardness (SH) analysis and induction of subsurface 

lesions. Test groups included: Placebo (without F and TMP – negative control), 9000 

µg F/g (9000F – positive control), 4500 µg F/g + 5% micrometric TMP (4500 5%+ 

TMPmicro) and 4500 µg F/g + 5% nano-sized TMP (4500 + 5%TMPnano). Ten 

volunteers used palatal devices containing 4 enamel blocks during 3 days, after a 

single application of gels, following a double-blind and crossover protocol. Two 

enamel blocks were removed immediately after topical application of F to determine 

calcium fluoride (CaF2) formed on enamel. After each phase, the samples were 

analyzed by percentage of surface hardness recovery (%SHR) and CaF2 retained on 

enamel. Data were analyzed by repeated-measures ANOVA and Student-Newman-

Keuls test (p<0.05). The highest %SHR was observed for 4500 5%TMPnano gel, 

following by 4500 5%TPMmicro, 9000F, and Placebo, with significant differences 

among all groups. Regarding CaF2 formed, the highest concentration was observed 

in the 9000F group. No significant differences were observed among 9000F, 4500 

5%TMPmicro and 4500 5%TMPnano groups for concentrations of CaF2 retained. It 

was concluded that the addition of TMP to gels improved the remineralization of 

caries lesions in situ. The use of nano-sized TMP further enhanced this effect. 

 

Key-words: Fluorides, Polyphosphates, Dental Caries, Nanoparticles. 
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Abstract 1 

This study evaluated the effect of fluoride gels supplemented with nano-sized sodium 2 

trimetaphosphate (TMP) on the remineralization of artificial caries lesions in situ. 3 

Bovine enamel blocks (n=160) were randomly distributed among study groups after 4 

surface microhardness (SH) analysis and induction of subsurface lesions. Test 5 

groups included: Placebo (without F and TMP – negative control), 9000 µg F/g 6 

(9000F – positive control), 4500 µg F/g + 5% micrometric TMP (4500 5%+ 7 

TMPmicro) and 4500 µg F/g + 5% nano-sized TMP (4500 + 5%TMPnano). Ten 8 

volunteers used palatal devices containing 4 demineralized enamel blocks during 3 9 

days, after a single application of gels, following a double-blind and crossover 10 

protocol. Two enamel blocks were removed immediately after topical application of F 11 

to determine calcium fluoride (CaF2) formed. After each phase, the samples were 12 

analyzed by percentage of surface hardness recovery (%SHR) and CaF2 retained in 13 

enamel. The data showed normal and homogeneous distributions, and were 14 

submitted to one-way (%SHR) or two-way (CaF2), repeated-measures ANOVA. 15 

Student-Newman-Keuls test was used for multiple comparisons. The highest %SHR 16 

was observed for 4500 5%TMPnano gel, followed by 4500 5%TPMmicro, 9000F, and 17 

Placebo, with significant differences among all groups. Regarding CaF2 formed, the 18 

highest concentration was observed in the 9000F group. No significant difference 19 

was observed among 9000F, 4500 5%TMPmicro and 4500 5%TMPnano groups for 20 

concentrations of CaF2 retained. It was concluded that the addition of TMP to gels 21 

improved the remineralization of caries lesions in situ. The use of nano-sized TMP 22 

further enhanced this effect.                                                                      23 

 24 

Keywords: Fluorides, Polyphosphates, Dental Caries, Nanoparticle.25 
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1. Introduction  1 

Dental caries is a chronic, multifactorial and dynamic disease, characterized by a 2 

diet-biofilm misbalance, resulting in the progressive mineral loss of dental hard 3 

tissues [Machiuskiene et al., 2020; Cugini et al., 2021]. Despite dental caries still 4 

affects several populations worldwide [Kassebaum et al., 2015], a substantial decline 5 

in its prevalence has been observed over the years [Lagerweij & Loveren, 2015]. The 6 

widespread use of self- or professional-applied fluoridated vehicles is one of the main 7 

reasons to justify such a decline, due to fluoride’s ability to prevent the onset and 8 

development of caries lesions, by reducing the enamel solubility in acid media, 9 

promoting enamel remineralization, and harming the use of glucose by bacteria 10 

[Buzalaf et al., 2011]. 11 

Amongst the modalities of professionally-applied fluoridated vehicles, fluoride gels 12 

can be regarded as one of the most effective caries preventive measures, by 13 

reducing 20% and 28% caries lesions development in primary and permanent teeth, 14 

respectively [Marinho et al., 2015]. However, despite the proven benefits, the 15 

indiscriminate use of fluoride gels deserves attention, since the high concentrations 16 

of fluoride in these products may lead to acute toxicity [Whitford, 2011]. To minimize 17 

risks from this source, alternatives have been proposed, including the reduction of 18 

fluoride concentration in these products [Danelon et al., 2013; Akabane et al., 2018; 19 

Gonçalves et al., 2018].  20 

Other alternatives include the addition of calcium and phosphate salts to 21 

fluoridated products. Sodium trimetaphosphate (TMP) is cyclic phosphate that has 22 

been added to fluoridated products such as gels, varnishes, mouthwash solutions, 23 

and dentifrices, promoting synergistic effects on enamel de- and re-mineralization 24 

[Takeshita et al., 2009, 2015; Danelon et al., 2013,2014; Favretto et al., 2013] and 25 

erosive tooth wear [Moretto et al., 2010; Manarelli et al., 2013; Pancote et al., 2014; 26 

Cruz et al., 2015]. 27 

In order to enhance the effects of products containing TMP and considering the 28 

above-mentioned results, studies with nano-sized TMP have been conducted. A 29 

1000 µg F/g dentifrice containing nano-sized TMP reduced the enamel 30 

demineralization [Danelon et al., 2017; Emerenciano et al., 2018] and enhanced 31 

remineralization process in situ [Danelon et al., 2015]. This dentifrice was also shown 32 
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to be more effective against erosive tooth wear than formulations with micrometric 1 

TMP or without TMP [Danelon et al., 2018]. The association between fluoride and 2 

nano-sized TMP was also tested for fluoride gels containing 1% NaF, which 3 

promoted a similar enamel remineralization rate compared with the positive control 4 

(2%NaF) in vitro [Nagata et al., 2017]. Moreover, the gel containing nano-sized TMP 5 

showed a superior protective effect on erosive tooth wear when compared to positive 6 

control [Capalbo et al., 2020].  7 

Considering the promising results of the association of nano-sized TMP with F 8 

and the limitations inherent to in vitro protocols, this study aimed to evaluate the 9 

effect of fluoride gels supplemented with nano-sized TMP on enamel remineralization 10 

in situ. The study’s null hypotheses were that the remineralizing effect of the fluoride 11 

gels would not be affected by the addition of TMP, and that particle (i.e., micrometric 12 

or nanosized) size would not influence the parameters analyzed. 13 

2. Materials and Methods  14 

Ethical aspects and inclusion criteria 15 

This study was reviewed and approved by the Human Ethics Committee of the 16 

School of Dentistry, Araçatuba, São Paulo State University (CAAE: 17 

36353320.0.0000.5420). All participants received written and verbal instructions on 18 

the research protocol, as well as signed an informed consent statement before the 19 

beginning of the study. Ten subjects aged 20-35 years, living in Araçatuba-SP 20 

(Brazil), were included in the study. The inclusion criteria involved participants in 21 

good general and oral health, who presented normal salivary flow and did not use 22 

fixed orthodontic appliances, cigarettes, or drugs that could interfere with the 23 

formation of the dental biofilm [Danelon et al., 2013].  24 

Experimental Design 25 

This was a double-blind and crossover in situ study performed in four phases of 3 26 

days each, with a 7 day washout period. Sample size (n=8) was determined with data 27 

from a pilot study with 4 subjects assessing the percentage of surface hardness 28 

recovery as the primary response variable, considering α-error of 5%, β-error of 10%, 29 

minimum detectable difference of 8.5, and standard deviation of 4.7. Assuming a 30 

20% drop-out rate, the sample size was established at 10 subjects. The participants 31 
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wore palatal appliances with four demineralized bovine enamel blocks each, and 1 

were randomly divided into 4 groups: Placebo (without F or TMP), 9000 µg F/g 2 

(9000F), 4500 µg F/g + 5% micrometric TMP (4500 5%TMPmicro) and 4500 µg F/g + 3 

5% nano-sized TMP (4500 5%TMPnano). Immediately after topical fluoride 4 

application, two blocks were removed for the analysis of CaF2 formed on the enamel 5 

surface. After a 3-day experimental period, surface hardness was again assessed 6 

(SH2) for analysis of mineral gain, evaluated in terms of percentage of surface 7 

hardness recovery (%SHR). In addition, the concentrations of CaF2 retained were 8 

also determined.  9 

 Enamel blocks preparation and induction of subsurface lesions 10 

Bovine lower incisors were kept in formaldehyde solution 2% for 30 days [Delbem 11 

& Cury, 2002]. The enamel blocks (4×4×2mm) were obtained from tooth crowns, 12 

using an ISOMET Low Speed Saw (Buehler Ltd., Lake Bluff, Illinois, USA) under 13 

water-cooling and then serially polished with BETA-grinder polisher (Buehler, Lake 14 

Bluff, Illinois, USA). Thereafter, the specimens were selected based on their surface 15 

hardness (SH, 320-380 Knoop). 16 

To induce enamel subsurface lesions, all surfaces of each block were coated with 17 

acid-resistant varnish, except the enamel surface. The specimens were immersed in 18 

32 mL of a solution with 1.3 mmol/L calcium nitrate tetrahydrate, 0.78 mmol/L sodium 19 

dihydrogen phosphate monohydrate in 0.05 mol/L acetate buffer, pH 5.0; 0.08 mL F, 20 

for 16h at 37 ºC [Queiroz et al., 2008; Báez-Quintero et al., 2017].  21 

Synthesis and characterization of nano-sized TMP particles 22 

The process of synthesis and characterization was carried out at the Federal 23 

University of São Carlos, based on Danelon et al. (2015), for the study by 24 

Emerenciano et al (2018). Conventional sodium trimetaphosphate (Na3O9P3, Aldrich, 25 

purity ≥95% CAS 7785-84-4) were ball milled using zirconia spheres in 1 litter of 26 

isopropanol for 48 h. Subsequently, the powders were separated from the alcoholic 27 

medium, dried, and ground in a mortar. The resulting powder was characterized by 28 

X-ray diffraction (XRD), to identify the structure crystal, as well as to estimate the size 29 

of the particles. The milling processing did not affect the crystalline structure of TMP. 30 

The XRD showed broader peaks due to the smaller crystallites and the average 31 

particle size was 27.7 nm.  32 
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Gels formulation and determination of fluoride in products 1 

All gels were prepared in a laboratory and had de following ingredients: 2 

carboxymethylcellulose (Sigma-Aldrich Co., St. Louis, MO, USA), sodium saccharin 3 

(Sigma-Aldrich Co., St. Louis, MO, USA), glycerol (Sigma-Aldrich Co., St. Louis, MO, 4 

USA), peppermint oil (Distriol, São Paulo, Brazil), and water. Sodium fluoride (NaF) 5 

was added to the gels at concentrations of 4500 µg F/g and 9000 µg F/g. To the gels 6 

containing 4500 µg F/g, TMP was added at 5%, either as micrometric or nano-sized 7 

particles. Furthermore, a gel without F and TMP (Placebo) was prepared. To 8 

determine the concentration of fluoride in these products, it was used a fluoride ion-9 

specific electrode (9609 BN, Orion, USA) attached to an ion analyzer (Orion, 720 10 

A+), and calibrated with standards 0.5-8.0 µg F/mL, as previously described [Delbem 11 

et al., 2003; Manarelli et al., 2015]. The mean (SD) pH of gels was 6.5 (0.2), ranging 12 

from 6.2 to 6.7. 13 

Clinical phases of experimental groups 14 

Fluoridated dentifrices (1100 µg F/g as NaF, Sorriso Fresh plus gel, Colgate-15 

Palmolive, São Paulo, Brazil) and toothbrushes (Bitufo Class P Extra Soft 16 

Toothbrush, Bitufo) were provided to volunteers throughout the study [Manarelli et 17 

al., 2015]. Instructions regarding the amount of dentifrice (transversal technique) and 18 

frequency of brushing (three times/day) were given. Oral hygiene procedures, 19 

following the above parameters, started 7 days before each experimental period 20 

[Manarelli et al., 2015]. In addition, during the 3-day experimental period, the 21 

volunteers were instructed to initially brush their natural teeth to form a natural 22 

toothpaste:saliva slurry, followed by three brushing strokes in each enamel blocks on 23 

the palatal appliance [Danelon et al., 2015]. 24 

The palatal appliances were inserted in the mouth on the night before each 25 

experimental phase to allow the formation of acquired pellicle [Cheung et al., 2005]. 26 

Posteriorly, professional application topical fluoride was performed on all natural 27 

teeth of the subjects for each experimental gel [Delbem et al., 2010; Danelon et al., 28 

2013], following a double-blind, crossover protocol. At the same time, the enamel 29 

blocks on palatal appliances were treated for 1 minute with the same gels. Following, 30 

two blocks of each appliance were removed for the determination of CaF2 formed 31 

[Danelon et al., 2013]. At the end of the 3-day experimental phase, the remaining two 32 
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blocks were removed from the appliance and cleaned, for determination of CaF2 1 

retained on the blocks and surface hardness [Danelon et al., 2013]. 2 

Analysis of enamel hardness 3 

The enamel microhardness was measured using a Shimadzu hardness tester 4 

(HMV-2000, Shimadzu, Kyoto, Japan) with a diamond indenter under a 25 g load for 5 

10 s [Vieira et al., 2005]. Five indentations, separated 100 µm from each other, were 6 

made in the center of blocks at the baseline for determining initial surface hardness 7 

(SH), and after the induction of subsurface lesions (SH1). In addition, five other 8 

indentations were made (SH2) spaced 100 µm apart from SH1 after each 9 

experimental phase [Vieira et al., 2005]. The percentage of surface hardness 10 

recovery (%SHR) was calculated as %SHR= [(SH2–SH1)/(SH–SH1)] ×100. 11 

Analysis of loosely-bound fluoride on enamel 12 

The amount of loosely-bound fluoride (Calcium fluoride, CaF2) on enamel was 13 

quantified immediately after topical application gels (CaF2 formed), and at the end of 14 

each phase in situ (CaF2 retained). A digital caliper (Mitutoyo CD-15B) was used to 15 

measure the surface area of the enamel. Extraction of loosely bound fluoride was 16 

performed following the methodology of Caslavska et al. (1975). All surfaces of each 17 

specimen, except the enamel surface, were coated with wax. The specimens were 18 

then immersed in 0.5 mL of 1.0 mol/L KOH solution, under constant agitation, for 19 

24h. The solution was neutralized and buffered with 0.5 mL of TISAB II modified with 20 

HCl. 21 

Statistical analysis 22 

SigmaPlot 12.0 software was used for statistical analysis, and the significance 23 

level was established at 5%. Data analysis considered the values of %SHR and CaF2 24 

content on enamel before (formed) and after (retained) 3 days. The data showed 25 

normal and homogeneous distributions, and were submitted to one-way (%SHR) or 26 

two-way (CaF2), repeated-measures ANOVA (%SHR), followed by Student-Newman-27 

Keuls test. 28 

3. Results   29 

The mean (SD) fluoride concentrations (µg F/g) in the gels were 50.5 (13.0), 30 

9,091.2 (284.7), 4,131.7 (98.7) and 4,387.4 (228.2), respectively for Placebo, 9000F, 31 
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4500 + 5%TMPmicro and 4500 + 5%TMPnano. The mean (SD) of initial surface 1 

hardness of all enamel blocks was 353.4 (8.8).  After induction of subsurface lesions, 2 

the mean (SD) percentage of hardness loss was 83.9 (4.51), ranging from 83.5 (4.6) 3 

to 84.1 (4.2) without significant differences among the groups (p=0.932). 4 

Significant differences were observed among all groups regarding surface 5 

hardness recovery (%SHR), as shown in Figure 1. The highest %SHR was observed 6 

for the gel containing nano-sized TMP (4500 5%TMPnano), followed by 4500 7 

5%TMPmicro, 9000F, and Placebo.  8 

Regarding loosely bound fluoride data (Table 1), significant differences in CaF2 9 

formed (after topical application) were observed among all groups, with the highest 10 

concentration observed for the 9000F. After the 3-day experimental phase, a 11 

significant decrease was observed for all groups. No significant difference was 12 

observed among 9000F, 4500 5%TMPmicro, and 4500 5%TMPnano groups; values 13 

for the 4500 5%TMPnano group were not significantly different from the Placebo. 14 

The Placebo gel promoted the lowest CaF2 values in both periods. 15 

4. Discussion  16 

The limited action of conventional fluoridated products on the onset and 17 

development of dental caries, along with concerns of unwanted side-effects, has 18 

stimulated the search for actives that act synergistically with fluoride, thus allowing 19 

the use of formulations with lower fluoride content without compromising the 20 

preventive therapeutic effects. The present study demonstrated that gels containing 21 

TMP were more effective than a conventional formulation containing twice as much 22 

fluoride (9000 µg F/g) in promoting the remineralization of caries-like lesions using an 23 

in situ model. In addition, the highest %SHR was observed for the gel with nano-sized 24 

TMP when compared to the formulation containing micrometric TMP. Thus, both null 25 

hypotheses were rejected. 26 

Nanotechnology has been widely used in dentistry [Jandt & Watts, 2020], 27 

especially for the control of dental caries, aiming to develop formulations that are 28 

more effective in enhancing mineral gain and preventing deminaralization [Hanning 29 

et al., 2012; Moothedath et al., 2019]. As previously mentioned, additional effects 30 

against enamel de-/re-mineralization and on erosive tooth wear have been attained 31 
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by the use of TMP nanoparticles when compared to its micrometric counterpart 1 

[Danelon et al., 2015, 2017, 2018; Emerenciano et al., 2018]. Interestingly, an in situ 2 

study showed that a conventional (1100 µg F/g) toothpaste containing 3% nano-sized 3 

TMP promoted superior remineralizing effects compared to counterparts without TMP 4 

or supplemented with microparticles [Danelon et al., 2015]. It was noteworthy that the 5 

toothpaste containing nanoparticles promoted a 43% reduction in the subsurface 6 

lesion (IMR) compared with the conventional formulation [Danelon et al., 2015].  7 

In line with the data above, in the present study, the addition of 5% nano-sized 8 

TMP to a fluoride gel increased the %SHR by 32% compared to its micrometric 9 

counterpart, which reinforces the hypothesis of an additional effect of nano-sized 10 

TMP over conventional particles. These results can be explained by some 11 

physicochemical properties of nanoparticles, which make the nano-sized TMP more 12 

reactive than micrometric TMP [Danelon et al., 2015; Jandt & Watts, 2020].  13 

Nanoparticles, by convention, are smaller than 100 nm and present a high ratio of 14 

surface area to volume. The lower size of the nanoparticles (compared with 15 

micrometric ones) results in marked changes in the atomic arrangement within the 16 

nanoparticle, with their atoms located at the surface or a few atomic distances from 17 

the surface. This confers a large chemical potential, resulting in a high atomic 18 

diffusion and reactivity [Cao et al., 2011; Jandt & Watts, 2020]. Although the present 19 

study did not assess mineral content in-depth, it seems plausible to assume that the 20 

higher remineralizing effect of the gel containing nanosized TMP is associated with 21 

its effects on the lesion body, similarly to that described by Danelon et al. (2015). 22 

This is extremely desirable from a clinical standpoint, as it may suggest a higher 23 

degree of lesion recovery in contrast to what is usually observed for conventional 24 

fluoridated formulations (i.e., hypermineralization of enamel surface with lesser 25 

effects on the subsurface). 26 

Regarding loosely bound fluoride (CaF2), a dose-response relationship between 27 

fluoride content in the products and CaF2 formed on the enamel was observed, which 28 

is in line with the existing literature [Buzalaf et al., 2011]. Nonetheless, despite the 29 

9000 µg F/g gel promoted the highest CaF2 concentration, the resulting %SHR 30 

values were lower than those related to the TMP-containing formulations. This 31 

pattern was also observed for TMP-containing varnishes, whose remineralizing 32 
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effects have been associated with lower deposition of CaF2 and F [Manarelli et al., 1 

2014, 2015, 2017], which is somehow unexpected when considering the existing 2 

knowledge on the mechanisms of action of fluoride on caries control [Buzalaf et al., 3 

2011]. This reinforces the concept that different mechanisms are related to the 4 

effects of TMP on caries dynamics. In fact, the mechanism of action of TMP has 5 

been related to its capacity to adsorb to enamel and to retain calcium and fluoride 6 

ions [Souza et al., 2013], which are released upon acidic pH [Manarelli et al., 2014]. 7 

As TMP and F compete for the same binding sites on the enamel surface, higher 8 

fluoride concentrations can interfere on TMP action [Souza et al., 2014], which 9 

justifies the need to determine an ideal TMP:F molar ratio to achieve maximum 10 

synergistic effects [Takeshita et al., 2009]. 11 

The discrepancies between the current results and the data reported by Nagata et 12 

al. (2017) on enamel remineralization should be further addressed, and are likely to 13 

have resulted from the different protocols employed. While in the in vitro protocol the 14 

remineralization process was produced by static immersion in solutions and a single 15 

topical fluoride application was performed, the present in situ study included 16 

interactions between enamel and salivary ions, the presence of the acquired enamel 17 

pellicle and salivary buffers, bringing it closer to reality. Furthermore, in the present in 18 

situ study, the volunteers brushed their teeth with fluoridated toothpaste three times 19 

daily, which provided an additional F source to interact with enamel (coated by a 20 

TMP layer). Another reason for differences observed was the duration of the 21 

experimental periods, respectively 3 and 7 days for in situ and in vitro protocols 22 

[Afonso et al., 2013].  23 

In summary, the present study demonstrated that the addition of nano-sized TMP 24 

to fluoridated gel led to the highest remineralization rate of artificial caries lesions 25 

under in situ conditions, surpassing that achieved by the use of a conventional 26 

formulation containing twice as much fluoride. Considering these results, the low-27 

fluoride gel with TMPnano could be a safe and promising alternative in clinical 28 

practice, since it has a higher remineralizing capacity and offers a lower risk of 29 

intoxication compared with a conventional formulation. Clinical trials are needed to 30 

confirm the effects of nano-sized TMP.  31 
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Figure Legend 

Fig. 1. Mean percentage of surface hardness recovery (%SHR) according to each gel. 

Different letters indicate significant differences among the groups; bars indicate standard 

deviations. One-way, repeated measures ANOVA and Student-Newman-Keuls’ test (p<0.05, 

n=10). 

 

Table Legend 

Table 1. Mean values of loosely bound fluoride (CaF2) formed immediately after gel 

application (“formed”) and after the 3-day experimental period (“retained”). Upper-case letters 

show significant differences between CaF2 formed and retained; lower-case letters indicate 

significant differences among groups within each row. Two-way, repeated-measures ANOVA 

and Student-Newman Keuls’ test (p<0.05; n=10). 

  



 
Tamires Passadori Martins 

 

38 
 

 

Figure 1. Mean percentage of surface hardness recovery (%SHR) according to each gel. Different 

letters indicate significant differences among the groups; bars indicate standard deviations. One-way, 
repeated measures ANOVA and Student-Newman-Keuls’ test (p<0.05, n=10).  



 
Tamires Passadori Martins 

 

39 
 

Table 1. Mean values of loosely bound fluoride (CaF2) formed immediately after gel application 

(“formed”) and after the 3-day experimental period (“retained”) 

Groups CaF2 (µg/mm3) 

Formed Retained 

Placebo 0.97 (0.57) A,a 0.83 (0.25) A,a 

9000F 12.44 (3.20) A,b 2.84 (1.43) B,b 

4500 5%TMPmicro 7.29 (2.78) A,c 1.67 (0.81) B,b 

4500 5% TMPnano 5.62 (1.86) A,d 1.53 (1.27) B,ab 

Upper-case letters show significant differences between CaF2 formed and retained; lower-case 
letters indicate significant differences among groups within each column. Two-way, repeated-
measures ANOVA and Student-Newman Keuls’ test (p<0.05; n=10). 
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ANEXO A 

CARIES RESEARCH 

INSTRUÇÕES AOS AUTORES 

Aims and Scope 

Caries Research publishes epidemiological, clinical, and laboratory studies in dental 
caries, fluorosis, erosion, and related dental diseases. Some studies build on the 
considerable advances already made in caries prevention, e.g. through fluoride 
application. Some aim to improve understanding of the increasingly important 
problem of dental erosion and the associated tooth wear process. Others monitor the 
changing pattern of caries in different populations, explore improved methods of 
diagnosis, or evaluate methods of prevention or treatment. Studies using genetic 
methods to identify human genes or mutations associated with caries prevalence are 
welcome as are manuscripts using modern high-throughput sequencing methods to 
characterize microbial biofilms associated with oral health and active caries. The 
broad coverage of innovative research into dental caries is unique and has given the 
journal an outstanding international reputation as an indispensable source for both 
basic scientists and clinicians engaged in understanding, investigating, and 
preventing dental diseases. 

Journal Sections 

Current Topics 

Current topics are concise articles that present critical discussion of a topic of current 
interest, or a fresh look at a problem, and should aim to stimulate discussion. 

Article Types 

Research Article 

Research Articles report on primary research. They must describe significant and 
original observations. Consideration for publication is based on the article’s 
originality, novelty, and scientific soundness, and the appropriateness of its analysis. 

Research Articles are reports of original work. Authors are asked to follow the 
EQUATOR Network for Research Articles. 

Prior approval from an Institutional Review Board (IRB) or an Ethics Review 
Committee is required for all investigations involving human subjects. 

Review Article 

Review Articles are considered reviews of research or summary articles. They are 
state-of-the-art papers covering a current topic by experts in the field. They should 
give evidence on and provide answers to a well-defined aspect or question in a 
particular area. Review Articles must include a critical discussion of the reported data 
and give a clear conclusion with potential impacts on the standard of care. 

Systematic Review 

Systematic Reviews are literature reviews focused on a research question that 
synthesizes all high-quality research evidence relevant to that question. Systematic 
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Reviews should be presented in the Introduction, Methods, Results, Discussion 
format. The subject must be clearly defined. The objective of a Systematic Review 
should be to arrive at an evidence-based conclusion. The Methods section should 
give a clear indication of the literature search strategy, data extraction procedure, 
grading of evidence, and kind of analysis used. We strongly encourage authors to 
comply with the Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) guidelines. 

Brief Report 

Brief Reports are short and/or rapid announcements of research results. They must 
contain data derived from cutting-edge research and be of potential interest to a large 
proportion of the readership. They are independent, concise reports representing a 
significant contribution to the field. Such communications should represent complete, 
original studies and should be arranged in the same way as full-length manuscripts 
with subheadings. 

Brief reports should have an abstract of 100 words. Manuscripts should not exceed 9 
manuscript pages (including tables, illustrations and references). 

Letter 

Letters may explore subjects related to matters discussed in the journal, providing 
the author’s perspective on a subject. Letters may discuss a recently published 
article and may lend support or constructively critique the article in line with the 
author’s experience. The editors reserve the right to share such letters to the authors 
of the article concerned prior to publication in order to permit response, ideally in the 
same issue of the journal. Letters should not include original data. 

Contact Information 

Should you have any problems with your submission, please contact the editorial 
office: 

Editorial Office 'Caries Research' 

S. Karger AG 

P.O. Box 

CH-4009 Basel (Switzerland) 

Email: cre@karger.com 

Editorial and Journal Policies 

General Conditions 

Only papers written in English are considered. The articles should be 
comprehensible to a reader who is fluent in English and should be edited prior to 
submission to ensure that standard English grammar and usage are observed. Use 
of a professional language editing service prior to submission can help avoid delays 
with the review process. 

All manuscripts are subject to editorial review. 
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The presentation of manuscripts should follow the Uniform Requirements for 
Manuscripts Submitted to Biomedical Journals from the International Committee of 
Medical Journal Editors (ICMJE). 

Karger Publishers is a member of the Committee on Publication Ethics (COPE). 
Karger journals aim to adhere to the COPE Code of Conduct and Best Practice 
Guidelines. 

By submitting an article for publication, the authors agree to the transfer of the 
copyright to the publisher upon acceptance. Accepted papers become the permanent 
property of the Journal and may not be reproduced by any means, in whole or in part, 
without the written consent of the publisher. 

Karger recommends the use of original images and materials whenever possible. If a 
submitted manuscript contains third-party copyright material(s), it is the authors’ sole 
responsibility to obtain permission from the relevant copyright holder for reusing the 
material(s), including any associated licensing fee. The copyright and usage 
information needs to be checked carefully to avoid copyright infringement. The 
author(s) is and will remain personally liable for any copyright infringements. 

Most publishers offer a quick and easy way to clear permissions for their content via 
the built-in website application RightsLink or via https://www.copyright.com/get-
permissions/. Another widely used licensing tool is PLSClear. Please check the 
publishers’ websites for the available options and user instructions. 

The authors agree that their name, affiliation with their institution and contact details 
will be available to third parties after the article has been published. Those third 
parties may be placed within or outside of the European Economic Area. 

Statements 

All submitted manuscripts must contain a statements section after the main body of 
the text, but before the reference list.  

Statement of Ethics 

Published research must comply with internationally-accepted standards for research 
practice and reporting. Manuscripts may be rejected if the editors believe that the 
research has not been carried out within an appropriate ethical framework, and 
concerns raised after publication may lead to a correction, retraction, or expression of 
concern in line with COPE guidelines. 

Studies involving human subjects (including research on identifiable human material 
and data) must have been performed with the approval of an appropriate ethics 
committee and with appropriate participants’ informed consent in compliance with the 
Helsinki Declaration. 

In the manuscript, authors should specify the name of the ethics committee or other 
relevant authority who approved the study protocol and provide the reference number 
where appropriate. If ethics approval was not required, or if the study has been 
granted an exemption from requiring ethics approval, this should also be detailed in 
the manuscript (including the name of the ethics committee who made that decision).  
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For all research involving human subjects, written informed consent to participate in 
the study should be obtained from participants (or their parent/legal guardian  where 
appropriate  ) and a statement detailing this should appear in the manuscript. For 
studies involving vulnerable participants or participants at risk of potential coercion, 
detailed information regarding the steps taken to ensure informed consent must be 
provided. If consent was not obtained, please specify why and whether this was 
approved by the ethics committee.  

In line with the ICMJE recommendations on the protection of research participants, 
authors must avoid providing identifying information unless strictly necessary for the 
submission and participants’ identifiable attributes must be anonymized in the 
manuscript and its supplementary files, if any. If identifying information is necessary, 
authors must confirm that the individual has provided written consent for the use of 
that information in a publication. 

Research involving human embryonic stem cells, embryonic germ cells or induced 
pluripotent stem cells should comply with the ISSCR 'Guidelines for the Conduct of 
Human Embryonic Stem Cell Research' or an equivalent set of guidelines or 
applicable regulations. 

Case Reports: Manuscripts reporting a case report must include a statement 
detailing that written informed consent for publication was obtained and from whom 
(e.g. “Written informed consent was obtained from the patient for publication of this 
case report and any accompanying images.”). If the patient has died, consent for 
publication must be obtained from their next of kin. If the patient described in the 
case report is a minor or vulnerable, then consent for publication must be obtained 
from the parent/legal guardian. The completed consent form must be made available 
to the Editor if requested, and will be treated confidentially. 

Clinical Trials:  In accordance with the ICMJE recommendations, all clinical trials 
should be registered in a publicly available registry approved by the WHO or ICMJE 
(see the list here) and the clinical trial number must be clearly stated in the 
manuscript. Manuscripts reporting clinical trials must adhere to the relevant reporting 
guidelines for their study design, such as CONSORT for randomized controlled trials, 
TREND for non-randomized trials, or other relevant reporting guidelines as detailed 
on the Equator network website. 

Karger follows the WHO definition of clinical trials "A clinical trial is 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, behavioural 
treatments, process-of-care changes, preventive care, etc. This definition includes 
Phase I to Phase IV trials.” 

Studies involving animals: Experimental research on vertebrates or any regulated 
invertebrates must have been approved by the authors' Institutional Animal Care and 
Use Committee (IACUC) or equivalent ethics committee and must follow 
internationally recognized guidelines such as the ARRIVE guidelines. In the 
manuscript, authors should specify the name of the ethics committee or other 
relevant authority who approved the study protocol and provide the reference number 
where appropriate.  
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If ethics approval was not required, or if the study has been granted an exemption 
from requiring ethics approval, this should also be detailed in the manuscript 
(including the name of the ethics committee who made that decision). Additional 
information is expected for studies reporting death of a regulated animal as a likely 
outcome or planned endpoint. Other types of studies including field studies and non-
experimental research on animals must comply with local or international guidelines, 
and where appropriate must have been approved by an appropriate ethics 
committee.  

Conflict of Interest Statement 

Karger endorses the ICMJE recommendations on the ‘Disclosure of Financial and 
Non-Financial Relationships and Activities, and Conflicts of Interest’. Authors are 
required to disclose any relationship that could reasonably be perceived by a reader 
as a potential conflict of interest at the time of submission. All forms of support and 
financial involvement (e.g. employment, consultancies, honoraria, stock ownership 
and options, expert testimony, grants or patents received or pending, royalties) which 
took place in the previous three years should be listed, regardless of their potential 
relevance to the paper. Also the nonfinancial relationships (personal, political, or 
professional) that may potentially influence the writing of the manuscript should be 
declared. The role of the funder in study design; collection, analysis, and 
interpretation of data; writing of the report; any restrictions regarding the submission 
of the report for publication should be declared. If the funder had no role in any of the 
above, this should be clearly stated in the manuscript’s funding section. 

Author Contributions Statement 

In the Author Contributions section, a short statement detailing the contributions of 
each person named as an author should be included. Contributors to the paper who 
do not fulfill the ICMJE Criteria for Authorship should be credited in the 
Acknowledgement section. If an author is removed from or added to the listed 
authors after submission, an explanation and a signed statement of agreement 
confirming the requested change are required from all the initially listed authors and 
from the author to be removed or added. 

Data Availability Statement  

The journal’s data sharing policy strongly encourages authors to make all datasets 
on which the conclusions of the paper rely available to editors, reviewers and readers 
without unnecessary restriction wherever possible. Authors are required to provide a 
Data Availability Statement in their article that details whether data are available and 
where they can be found. In cases where research data are not publicly available on 
legal or ethical grounds, this should be clearly stated in the Data Availability 
Statement along with any conditions for accessing the data. The decision to publish 
will not be affected by whether or not authors share their research data. 

Examples of Data Availability statements: 

· The data that support the findings of this study are openly available in 
[repository name e.g “figshare”] at http://doi.org/[doi], reference number [reference 
number]  
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·  Publicly available datasets were used in this study. These can be found in 
[repository name e.g “figshare”] at http://doi.org/[doi], reference number [reference 
number]  

· All data generated or analyzed during this study are included in this article 
[and/or] its supplementary material files. Further enquiries can be directed to the 
corresponding author. 

· The data that support the findings of this study are not publicly available due to 
[REASON WHY DATA ARE NOT PUBLIC e.g. their containing information that could 
compromise the privacy of research participants] but are available from [e.g. the 
corresponding author [author initials] OR Data sharing committee [PROVIDE 
CONTACT DETAILS including email address] upon reasonable request] 

· The data in this study was obtained from [third party source] where 
[RESTRICTIONS/LICENCE] may apply. Such dataset may be requested from 
[source contact information]. 

Please note if authors are submitting to a journal with a double blind peer review 
policy, the data availability statement should be anonymized where appropriate. 

Definition of research data: This policy applies to the research data that would be 
required to verify the results of research reported in articles published in the journal. 
Research data include data produced by the authors (“primary data”) and data from 
other sources that are analysed by authors in their study (“secondary data”). 
Research data includes any recorded factual material that are used to produce the 
results in digital and non-digital form. This includes, but is not limited to, tabular data, 
code, images, audio, documents, video, maps, raw and/or processed data.  

For images, Karger requests that individual/unique features within an image are not 
modified, and image-processing methods do not alter the original image information ( 
the use of software and/or enhancement technique must be disclosed in the methods 
section). Any concerns raised over inappropriate image modification will be 
investigated in accordance with COPE guidelines. 

Policy exceptions: This policy does not require public sharing of quantitative or 
qualitative data that could identify a research participant unless participants have 
consented to data release. The policy also does not require public sharing of other 
sensitive data, such as the locations of endangered species. Alternatives to public 
sharing of sensitive or personal data include: 

● Depositing research data in controlled access repositories 

● Anonymizing or deidentifying data before public sharing 

● Only sharing metadata about the research data 

● Stating the procedures for accessing your research data in the article and 
managing data access requests from other researchers 

Embargoes: Embargoes on data sharing are permitted but should be clearly stated in 
the data availability statement, including the reason for embargo, date of the end of 
the embargo period and how and where the data can be accessed following the end 
of the embargo period. Please note that all datasets on which the conclusions of the 
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paper rely must be made available to editors and reviewers if requested to facilitate 
the review process. 

Data repositories: The preferred mechanism for sharing research data is via public 
data repositories. We encourage authors to select a data repository that issues a 
persistent identifier, preferably a Digital Object Identifier (DOI), and has established a 
robust preservation plan to ensure the data is preserved in perpetuity. Additionally, 
we highly encourage researchers to consider the FAIR Data Principles when 
depositing data. Authors are encouraged to deposit their research data in a 
repository that has been widely adopted within their research community, suitable 
repositories per each area and data type can be searched using the FAIRsharing 
database tool (https://fairsharing.org/databases/) or via 
https://repositoryfinder.datacite.org.  

If no such database is available authors may use a general data repository. 
Examples of general data repositories include: 

· Figshare (www.figshare.com) 

· Dryad (www.datadryad.org) 

· Zenodo (www.zenodo.org) 

· Open Science Framework (https://osf.io/) 

If authors are submitting an article to a journal with a double blind peer review policy, 
they should deposit their data in a repository that allows them to temporarily preserve 
anonymity such as Figshare (“private sharing link”) or Dryad (“private for peer 
review”). 

Data citation: The journal encourages authors to cite any publicly available research 
data in their reference list. References to datasets (data citations) must include a 
persistent identifier (such as a DOI). Citations of datasets, when they appear in the 
reference list, should include the minimum information recommended by DataCite 
(e.g. author(s), title, publisher (repository name), DOI)  and follow journal style.  

Data licensing: The journal encourages research data to be made available under 
open licences that permit reuse freely. The journal does not enforce particular 
licenses for research data, where research data are deposited in third party 
repositories. The publisher of the journal does not claim copyright for research data. 

Reference: Hrynaszkiewicz, I, Simons, N, Hussain, A, Grant, R and Goudie, S. 2020. 
Developing a Research Data Policy Framework for All Journals and Publishers. Data 
Science Journal, DOI: http://doi.org/10.5334/dsj-2020-005. 

Plagiarism 

Plagiarism, whether intentional or not, is not tolerated in Karger’s journals. Plagiarism 
includes, but is not limited to, copying or reusing text, ideas, images or data from 
other sources without clear attribution, and goes against the principle of academic 
publishing. Karger may subject any manuscripts to a plagiarism-detection software ( 
Crossref Similarity Check, powered by iThenticate) and if the software raises any 
concerns, there will be a follow-up investigation in line with COPE guidelines. At any 
stage of peer-review, publication, or post-publication, if plagiarism is detected the 
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manuscript may be rejected, corrected or retracted, as appropriate, and we reserve 
the right to inform the authors' institutions about any plagiarism detected. We expect 
that our editors and reviewers will inform the journal about any concerns related to 
plagiarism. 

Further Conditions 

Early View 

Accepted papers are published online in the unedited, original manuscript version 
within a few days of acceptance, subject to the authors accepting and confirming 
applicable conditions of publication, including publication charges. The Early View 
version will be replaced by the version of record once available.  

Peer Review 

Peer Review Policy 

All Karger journals employ a rigorous peer-review process to confirm the validity and 
ensure scientific accuracy of published articles. Independent researchers with 
relevant expertise assess submitted manuscripts to help journal editors determine 
whether a manuscript should be published in their journal. 

Peer Review Type 

Caries Research uses a single-blind peer review system where reviewers know the 
names of the authors, but the authors do not know who reviewed their manuscript. 

Peer Review Process 

The Editor-in-Chief and the international Editorial Board ensure a thorough and fair 
peer-review process with the highest scientific publishing standards. The editorial 
office performs preliminary checks on submitted manuscripts to ensure compliance 
with submission guidelines, editorial policies and ethical standards. After completion 
of internal checks, each submission is assessed by the Editor-in-Chief (and/or 
Managing Editor) who decides whether to proceed with peer review and may assign 
a suitable handling Editor (Associate Editor, Editorial Board Member or Guest Editor). 
Handling Editors guide the peer-review process for manuscripts within their areas of 
expertise with the help of reviewers who are well qualified and up-to-date on the 
subject matter and/or methodology. All articles, except for Editorials and some 
Correspondence articles, are externally peer reviewed, typically by at least two 
individuals with expertise in the manuscript content area and/or research methods, 
before a final decision is made about acceptance for publication. If an Editor, Editorial 
Board Member, or employee submits a manuscript, it is assigned to an independent 
Editor who will handle the peer review, and details of the review process, beyond the 
anonymized review and decision, are not accessible to the Editor, Editorial Board 
Member, or employee. All Editors, reviewers and authors shall adhere to Karger’s 
editorial policies and best practices in line with COPE Core Practices to maintain high 
standards of peer-review.  

Peer Reviewers 

Authors may suggest reviewers, who must have a recent publication record in the 
area of the submission, must not have published with the authors in recent years, 
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and must not be from the same institution as the authors. Whether or not to consider 
these reviewers is at the Editor's discretion, and in line with Karger’s Editorial policy. 
Where possible, institutional email addresses or information which will facilitate 
verifying the identity of the reviewer should be provided. 

Appeals and Complaints 

Any appeal on a decision or complaint during peer-review, or post-publication, must 
be submitted in writing to the corresponding Karger’s editorial office (see “Journal 
Contact”). All cases will be handled in line with COPE guidelines. 

Misconduct 

Karger takes seriously all allegations of potential misconduct and will follow relevant 
COPE Guidelines. Concerns regarding a published article should be raised to the 
Research Integrity and Publication Ethics Manager at 
publication.ethics[at]karger.com. All efforts will be made to resolve concerns raised 
about a published article without undue delay and an Erratum or Retraction will be 
issued, where necessary. In cases of suspected research or publication misconduct, 
it may be necessary for the Editor or Publisher to contact and share submission 
details with third parties including authors’ institutions and ethics committees in line 
with COPE Guidelines. Advice may also be sought directly from COPE. 

Article Preparation 

Formatting 

The preferred word processing program for manuscripts is Microsoft Word. Page and 
line numbering should be activated, and the level of subheadings should be indicated 
clearly.  

Footnotes should be avoided. When essential, they should be numbered 
consecutively and appear at the foot of the appropriate page. 

Abbreviations (with the exception of those clearly well established in the field) should 
be explained when they are first used both in the abstract and in the main text. 

Units of measurement should be expressed in SI units wherever possible. 

Generic names of drugs (first letter: lowercase) should be used whenever possible. 
Registered trade names (first letter: uppercase) should be marked with the 
superscript registration symbol ® or ™ when they are first mentioned. 

The manuscript text, tables and illustrations must be submitted in separate files. 

For further technical specifications, including those regarding tables, figures, and 
illustrations, please refer to the Karger website. 

Manuscript Arrangement 

Title Page 

The first page should contain a short and concise title plus a running head of no more 
than 80 characters. Abbreviations should be avoided. 
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Below the title, list all the authors’ names as outlined in the article sample, which can 
be downloaded under Article Types. Each listed author must have an affiliation, 
which comprises the department, university, or organization and its location, city, 
state/province (if applicable), and country. 

Place the full postal address of the corresponding author at the bottom of the first 
page, including at least one telephone number and e-mail address. 

Keywords relevant to the article should be listed below the corresponding author 
information. 

Body 

Please refer to the Article Types section of the Guidelines for Authors for information 
on the relevant article structure, including maximum word counts and downloadable 
samples. 

Online Supplementary Material 

Online Supplementary Material may be used to enhance a publication and increase 
its visibility on the Web. Supplementary files (directly relevant but not essential to the 
conclusions of the paper) will undergo editorial review and should be submitted in a 
separate file with the original manuscript and with all subsequent submissions. The 
Editor(s) reserve(s) the right to limit the scope and length of supplementary material. 
Supplementary material must meet production quality standards for publication 
without the need for any modification or editing. For ease of reader access, we 
strongly recommend that files be less than 10 MB. Authors wishing to associate 
larger amounts of supplementary material with their article should deposit their data 
in an appropriate public data repository. Figures must have legends and tables 
require headings. All files must be named clearly. Acceptable files and formats are 
Word or PDF files, Excel spreadsheets (if the data cannot be converted properly into 
a PDF file), and multimedia files (MPEG, AVI, or QuickTime formats). All 
supplementary material should be referred to in the main text. A DOI number will be 
assigned to supplementary material, and it will be hosted online at 
https://karger.figshare.com under a CC BY license. 

References 

In-Text Citation 

References in the text should be made up of the author(s)’s name(s) (up to 2 
authors) followed by the year of publication. When there are more than 2 authors, the 
first author’s name and ‘et al.’ should be used. When references are made to more 
than 1 paper by the same author, published in the same year, they should be 
designated as a, b, c, etc. In-text citations should always be ordered chronologically, 
e.g., [Rendulic et al., 2004; Jurkevitch, 2006]. 

The reference list should be arranged alphabetically, then chronologically. Material 
submitted for publication but not yet accepted should be labelled as ‘unpublished’ 
and may not be included in the reference list. Other pre-published or related 
materials with a DOI, e.g. preprint manuscripts, datasets, and code, may be included. 
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Further information and examples can be found in the downloadable article samples 
in Article Types. If you are using reference management software, we recommend 
using the Vancouver Referencing Style. 

Reference Management Software 

The use of EndNote is recommended to facilitate formatting of citations and 
reference lists. The journal output style can be downloaded from 
http://endnote.com/downloads/styles. 

Author Services 

Karger Publishers offer a range of services to assist authors with the preparation of 
their manuscript, including discounts for language editing services offered by third 
parties. 

More information is available on the Author Resources section of the Karger 
homepage. 

When submitting a manuscript, authors can add their ORCID number to their Karger 
account to ensure that their paper is accredited to them correctly. 

Cost of Publication 

Page Charges/Article Processing Charges 

Please note that adherence to word limits indicated in previous paragraphs does not 
guarantee exemption from APCs or page charges. Charges are calculated purely on 
the final page count of the accepted and edited article. Charges vary depending on 
the number of printed pages of the article. One printed page of pure text contains 
approximately 6000 characters, however the final page count will also depend on the 
number and size of tables and figures. A non-binding quote may be requested upon 
acceptance of the article. From page 8 of the final manuscript, each complete or 
partial page is charged to the author at CHF 650.00 / USD 739.50 / EUR 650.00 . 
Articles under 8 pages do not incur a charge. 

Online Supplementary Material 

We strongly encourage authors to make all the datasets on which the conclusions of 
the manuscript are based available. Online supplementary material is hosted for free 
with a published article. For ease of reader access, we strongly recommend that files 
be less than 10 MB. Authors wishing to associate larger amounts of supplementary 
material with their article should deposit their data in an appropriate public data 
repository. 

Illustration Charges 

In print, there is no charge for figures appearing in grayscale. In print, color 
illustrations are charged to the author at CHF 960.00 / USD 1,130.00 / EUR 960.00 
per page. In the online version there is no charge for illustrations appearing in 
grayscale or in color. 

Author's Choice 

Karger Publisher’s Author’s Choice™ service broadens the reach of your article and 
gives all users worldwide free and full access for reading, downloading, and printing 
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at www.karger.com. The option is available for a one-time fee, which is a permissible 
cost in grant allocation. More information can be found at 
www.karger.com/authors_choice. For a fee of CHF 3,000.00 / USD 3,530.00 / EUR 
3,000.00, the final, published version of the article may be posted at any time and in 
any repository or on other websites, in accordance with the relevant Creative 
Commons license as well as the current Karger self-archiving policy for Open Access 
articles. Karger supplies all articles to PubMed Central for indexing. 

Journal Policies 

Copyediting and Proofs 

Manuscripts accepted for publication by Karger Publishers will undergo basic 
proofreading to check for obvious spelling and grammar mistakes. If you would prefer 
a more in-depth language editing service to improve clarity and style, please consult 
a service provider prior to submission. Please note that the use of a language editing 
service before submission is not a requirement for publication in the journal and does 
not guarantee that the manuscript will be considered for peer review or accepted.   

 Karger Publishers’ house style is based on internationally recognized standard 
manuals, including The Chicago Manual of Style. 

An e-mail containing a link to download the PDF proofs will be sent to the 
corresponding author. The authors should check the PDF document and respond to 
any questions that have been raised during proofreading within 48 hours. 

Alterations made to proofs, other than the correction of errors introduced by the 
Publisher, are charged to the authors and may require editorial approval. 

Please note that the revised proofs are not sent to the authors prior to typesetting 
and online publication unless there are exceptional circumstances. The article layout 
will be created according to the Karger standard. 

DOI Number 

A DOI number will be available as a unique identifier on the title page of each article. 
DOIs are useful for identifying and citing articles published online without volume or 
issue information (for more information, see www.doi.org). 

Online First Publication 

All articles are published electronically ahead of print with a DOI number and are 
supplemented later with the definite reference to the printed version. The articles 
become available immediately after the authors’ approval to print. 

Licenses and Copyright 

At acceptance, the authors will transfer all rights, title, and interest, including the right 
to claim copyright throughout the world, related to the article, to S. Karger AG. 

Please note that metadata – essentially, data tags about article information such as 
authors and keywords that helps make articles discoverable by, for example, search 
engines – is governed by a separate policy. Refer to the FAQ on our Open Access 
web pages for details. 

Archiving and Self-Archiving 
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All articles are archived in Portico. Articles may also be archived in PubMed Central if 
the journal is indexed there. Karger permits authors to archive their Author's 
Accepted Manuscript (AAM, i.e., accepted manuscripts after peer review but before 
production; also referred to as a postprint) on their personal home page or 
institution’s repository, provided that these are not used for commercial purposes, are 
linked to the publisher’s version, and acknowledge the publisher’s copyright. 
Preprints may be shared without restriction.  

In addition, authors may post their accepted manuscripts in public Open Access 
repositories and scientific networks no earlier than 12 months following publication of 
the final version of their article. The posted manuscripts must: 

1. Be used for noncommercial purposes only 

2. Be linked to the final version on www.karger.com and include the following 
statement: 

"This is the peer-reviewed but unedited manuscript version of the following article: 
[insert full citation, e.g., Cytogenet Genome Res 2014;142:227–238 (DOI: 
10.1159/000361001)]. The final, published version is available at 
http://www.karger.com/?doi=[insert DOI number]." 

It is the authors’ responsibility to fulfill these requirements. 

For papers published online first with a DOI number only, full citation details must be 
added as soon as the paper is published in its final version. This is important to 
ensure that citations can be credited to the article. 

To facilitate compliance with Coalition S/Plan S Open Access mandates, Karger 
permits authors, independently and without Karger`s action, to upload a copy of their 
Author Accepted Manuscripts (AAM), applying a CC BY license, to a repository 
designated by their Plan S funders. However, when an article is published as Open 
Access, the Version of Record should be archived instead of the AAM. The AAM may 
be made freely available in the archive upon the official, final publication of the article 
(Version of Record or VOR, i.e. the post-production, final article version). Manuscripts 
to be archived in PubMed Central (PMC) due to NIH funding requirements or that 
have been published Open Access under Author’s Choice™ will be submitted by 
Karger on the authors’ behalf, as outlined under Funding Organizations. 

Articles published as Open Access under Author’s Choice may be shared freely on 
any repository or website. Re-posted Open Access articles must follow the terms of 
the relevant Creative Commons license. To ensure citations are credited to the 
Version of Record, Karger encourages authors to link to the published article on 
www.karger.com and include the following statement: "The Version of Record of this 
article is available at http://www.karger.com/?doi=[insert DOI number](e.g. 
http://www.karger.com/?doi=10.1159/000365070)." 

Karger policies on Open Access, licensing and self-archiving can also be found at 
Sherpa Romeo. 

Funding Organizations 

If the authors are affiliated with an organization that has an Open Access agreement 
with Karger, the authors are prompted during submission to select from a list of these 
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organizations. By choosing one of the listed organizations, eligibility can then be 
assessed. 

NIH-Funded Research 

The US National Institutes of Health (NIH) Public Access Policy mandates that AAMs 
must be archived in its digital database PubMed Central (PMC) within 12 months of 
the official publication date. As a service to authors, Karger Publishers submits the 
accepted, unedited version of NIH-funded manuscripts to PMC upon publication, 
where it is made available after a 12-month embargo period. Where the authors have 
chosen to make their paper freely available under Karger’s Author’s Choice™ 
service, this embargo does not apply. 

Plan S 

Karger approves authors, independently and without Karger`s action, to make their 
AAMs openly available in PMC or another repository under a CC BY license upon 
publication of the Version of Record (VOR, i.e post-production, final article version). 
However, when an article is published as Open Access, the Version of Record 
should be archived instead of the AAM. Some Coalition S funders, such as Wellcome 
Trust, Bill & Melinda Gates Foundation and FWF, designate PMC as the repository in 
which to make the Author’s Accepted Manuscript (AAM) openly available. For papers 
made 

Open Access via Author's Choice, Karger will deposit the article in PMC on the 
author’s behalf with a CC BY license. Authors should refer to their funders’ policies 
for details. Authors should check their funders’ requirements about how to declare 
their funding and any associated mandates within their manuscript. 

Karger publishes some journals under the Transformative Journals model, compliant 
with Plan S. Find more information about Transformative Journals on the Karger 
website. 

Other Funding Sources 

Karger Publishers also complies with other funders’ requirements for submission to 
PMC. In some cases, doing so requires that authors select Author’s Choice™, which 
is generally reimbursed by the funder or is a permissible cost in the grant. Authors 
should include information on their grants in the Funding Sources section of their 
papers. 

More information on funding sources can be found on the Karger website. 

Errata and Retractions 

Karger is committed to maintaining the accuracy and integrity of the scientific record. 
Retractions will be issued where required in accordance with COPE guidelines. 
Errors in an article that affect the content of the article, such as figures or results, or 
the article metadata, such as the author list, will be corrected through the publication 
of an Erratum. Please note that a fee may be charged for corrections of errors 
introduced by authors and missed during the final manuscript proofing stage. Authors 
should contact us or use the Error Report form to report errors in their articles. Please 
state journal name, volume, issue and page numbers, the DOI number if the article 
has not yet been printed, as well as article title and the nature of the error. 
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Submission 

Manuscript Submission 

Manuscripts should be submitted online via the Caries Research submission and 
peer review system by the manuscript’s corresponding author. The corresponding 
(submitting) author will automatically be the contact person for the manuscript 
throughout the publication process.  

The corresponding (submitting) author is solely responsible for managing all 
communication between the journal and all co-authors and acts on behalf of all listed 
authors. This ensures that all correspondence reaches a unique contact and thereby 
secures swift communication in particular throughout the submission, peer review 
and production process. Articles can be published with more than one corresponding 
author (usually limited to three), but only one (the submitting author) can be 
accommodated during the submission, peer review and production process. 

The corresponding (submitting) author’s specific responsibilities include: 

• Ensuring all the listed authors have approved the manuscript submission to 
the journal and agreed to all of the content including the author list 

• Handling the revision(s) and re-submission(s) of the manuscript until 
acceptance 

• Upon acceptance, ensuring that all listed authors agree to the license 
agreement, including the Submission Declaration 

• After acceptance, manuscript proof reading and approving the final proof 

• Arranging for payment of Page Charges/Article Processing Charges where 
required. The affiliation of the corresponding (submitting) author will be used to 
determine eligibility for discounted or waived charges including discounted or waived 
APCs under read and publish/offsetting/OA agreements 

• Act as the point of contact for queries about the published article. It is their 
responsibility to inform all co-authors of any matters arising in relation to the 
published article including questions relating to publication ethics, availability of data, 
materials, etc. 

Please note that the author names entered into the manuscript submission and peer 
review system should be identical to the information presented on the title page of 
the manuscript, including the sequence of authorship. The author names submitted 
should reflect the official publication names. It is the corresponding (submitting) 
author’s responsibility to ensure the accuracy of all content in the proof, including the 
names of co-authors, addresses and affiliations. 

Before submission, please read the Guidelines for Authors for specific requirements 
for manuscript preparation. 

A brief cover letter outlining how your study contributes to the current scientific 
literature and how it fits the aims and scope of the Journal should be provided. If your 
submission is part of a special issue of the journal, please refer to the specific name 
of the special issue in your cover letter and specify who invited the submission where 
appropriate. 
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Submission Declaration 

The submitting author will submit, on behalf of all authors, their manuscript for 
potential publication after full peer-review. All co-authors will confirm that the 
submitting author has authority to act on their behalf via the verification link sent out 
to all authors upon completion of the submission. Please refer to the Submission 
Declaration PDF for details.  
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ANEXO B 

Parecer do Comitê de Ética em Pesquisa em Seres 
Humanos 
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ANEXO C 

OBTENÇÃO DOS BLOCOS DE ESMALTE 

 

              

 

 

                   

 

 
 
 
 
 
 

      

 

1. Separação coroa-raiz 

 

2. Coroas dentárias foram fixadas a uma base acrílica e levadas à cortadeira (A). Os 

blocos foram obtidos da superfície mais plana da coroa (B) e posteriormente polidos (C). 

3. Os blocos foram submetidos à análise 

de dureza inicial, utilizando 

Microdurômetro. Foram inclusos no 

estudo blocos com valores de dureza 

320-380 Knoop. 



 
Tamires Passadori Martins 

 

63 
 

ANEXO D 

INDUÇÃO DE LESÃO DE CÁRIE ARTIFICIAL 
 

 

                      
 
 

            

 
 
 

          

  

2. Apenas a camada de 

esmalte não foi recoberta. 

3. Imersão em solução desmineralizadora (pH 5,0 – 

32ml/ bloco) 

Incubação = 16 horas, a 37ª C. 

 

4. Análise de dureza de 

superfície pós indução de lesão 

de cárie (DS1). 

Foram inclusos blocos com 

perda entre 76-90%. 

1. Aplicação de verniz ácido-

resistente. 
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ANEXO E 

DOSAGEM DE FLUORETO NOS GÉIS EXPERIMENTAIS 
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ANEXO F 

DISPOSITIVO PALATINO E APLICAÇÃO DE GEL FLUORETADO 

 

 

    

 

Dispositivo palatino com 4 blocos de esmalte e kit de higiene bucal fornecido aos 

voluntários. 

 

 

 

 

Aplicação tópica de flúor no voluntário (A) e posterior aplicação em blocos de 

esmalte bovino (B). Remoção de dois blocos para dosagem de CaF2 formado (C). 
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ANEXO G 

 
ANÁLISE DE PORCENTAGEM DE RECUPERAÇÃO DE 

DUREZA DE SUPERFÍCIE 
 
 
 
 

 

          

 

 

 

 

 

 

Microdurômetro Shimadzu 

Carga 25 gramas 

Tempo: 10 s 
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ANEXO H 

DOSAGEM DE FLUORETO DE CÁLCIO (CaF2)  
 
 

 

     

 

 

A área de superfície foi mensurada (A) e os blocos foram cobertos com cera 

rosa, exceto a superfície de esmalte (B). Foram adicionados 0,5 mL de KOH 1,0 

mol L-1 (C) e as amostras submetidas à agitação porr 24h (D). Posteriormente, 

adicionou-se 0,5 mL de TISAB II modificado por HCl a cada amostra (E). As 

leituras foram realizada através de um eletrodo íon-específico (F). 


