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RESUMO 

  

O desgaste dentário erosivo (DEE) se caracteriza como a perda de tecido mineral dentário, com 

etiologia principalmente relacionada a erosão dentária. A remineralização do tecido amolecido 

em casos de erosão dentária dificilmente é alcançada, mas produtos contendo fluoreto de 

estanho têm sido preconizados para a prevenção e controle do desgaste. O íon metálico atua 

protegendo o tecido dentário por meio da formação de uma camada protetora sobre o dente.  

Este estudo avaliou o efeito protetivo  do dentifrício e/ou enxaguante bucal contendo  fluoreto 

de estanho no DDE. Realizou-se um estudo in vitro em um simulador de boca artificial 

constituindo-se de 54 espécimes (27 de dentina e 27 de esmalte) os quais foram divididos em 3 

grupos de tratamento para DDE. O grupo NaFD (controle) recebeu tratamento com dentifrício 

de fluoreto de sódio, no Grupo NaFD+ESnF houve associação de NaFD com enxaguante bucal 

contendo fluoreto de estanho (SnF) e no Grupo SnFD foi utilizado apenas o dentifrício à base 

de SnF. Os espécimes foram submetidos a ciclos de desmineralização erosiva intermitente em 

refrigerante de cola (10 min/ 3x/ dia), e remineralização constante em saliva artificial, durante 

5 dias A variável de desfecho primária foi o perfil médio de desgaste erosivo, e a rugosidade 

superficial foi avaliada como variável de desfecho secundária, ambas através de perfilometria 

de contato. Os dados coletados foram estatisticamente analisados por ANOVA seguido do teste 

post-hoc de Tukey e por regressão linear (p < 0,05). Para esmalte, o grupo SnFD demonstrou 

maior desgaste dentário comparado ao grupo NaFD +ESnF (P < 0,05). Não houve diferença 

entre o grupo NaFD +ESnF e o uso de dentifrício convencional. O uso do dentifrício de estanho 

aumentou em 1.618 vezes o perfil de desgaste em relação ao dentifrício de NaF. Em relação à 

rugosidade, houve diferença estatística entre os grupos NaFD+ ESnF e SnFD, com maior 

rugosidade para o grupo SnFD em esmalte. Para dentina, não houve diferença significativa entre 

os grupos. Assim, este estudo demonstrou que o fluoreto de estanho em forma de enxaguatório 

bucal ou dentifrício com alta abrasividade não foi efetivo como adjuvantes no tratamento da 

DDE.  

 

Palavras-chave: erosão dentária; desgaste dental; estanho; dentifrícios; antissépticos bucais.  
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ABSTRACT 

 

Erosive tooth wear (ETW) is characterized as a dental mineral tissue loss, which the main 

etiology is dental erosion. Remineralization of softened tissue in cases of ETW is hardly 

achieved, so components such as tin fluoride could be interesting to prevent and control wear. 

Tin act protecting the tooth tissue by the formation of a protect cover on top of tooth. The aim 

of this present study is to evaluate the protective  effect of tooth paste and/or mouth rinse 

containing tin fluoride in ETW. For this case, it was used an in vitro study with 54 samples (27 

enamel and 27 dentine) that were divided into 3 groups, each group received a different ETW 

treatment association. NaF group (control) was treated with sodium fluoride (NaF) toothpaste, 

NaFT + RSnF group with an association of NaF toothpaste and a rinse containing tin fluoride 

(SnF) and SnFT Group only SnF toothpaste was used. Sample underwent cola soft drink 

demineralization cycles for 10min/3x/day and constant remineralization in artificial saliva for 

5 days. The primary outcome variable was the average profile (Pa) of erosive wear and surface 

roughness (Ra) assessed as a secondary outcome variable, both using contact profilometry. The 

collected data were statistically analyzed by ANOVA followed by the post-hoc test (Tukey; p 

< 0.05). For enamel, the SnFT group showed greater tooth wear compared to the NaFT +RSnF 

group (P < 0.05). There was no difference between the NaFT +RSnF group and the use of 

conventional toothpaste. The use of tin toothpaste increased the wear profile by 1.618 times 

compared to NaF dentifrice. Regarding roughness, there was a statistical difference between 

the NaFT+ RSnF and SnFT groups, with greater roughness for the SnFT group on enamel. For 

dentin, there was no significant difference between groups. In conclusion, the study 

demonstrated that stannous fluoride in the form of a mouth rinse or toothpaste with high 

abrasiveness was not effective as an adjuvant in the treatment of ETW. 

 

Keywords:  dental erosion; tooth wear; tin; toothpaste; rinse. 
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1 INTRODUÇÃO 

 

 O desgaste dentário erosivo (DDE), conforme recente consenso (SCHLUETER 

et al., 2019), foi definido como um desgaste no qual a erosão dentária (perda de mineral por 

ácidos não bacterianos) é o principal fator etiológico, mas não único, pois abrasão e/ou atrição 

estarão atuando concomitantemente. Esse desgaste tem uma etiologia multifatorial, pois sua 

presença e severidade dependem de vários fatores, como nutrição, saliva, doenças gerais, 

hábitos comportamentais e de estilo de vida (KANZOW et al., 2016). Os ácidos que causam o 

desgaste geram um amolecimento químico da superfície dentária e podem ter origem intrínseca 

(proveniente do organismo) ou extrínseca (provenientes do meio externo), ou, ainda, uma 

combinação de ambas (CARVALHO et al., 2015). 

 A prevalência de DDE vem crescendo ao longo dos anos e se tornando um 

expressivo problema na área da saúde bucal, prejudicando função, estética e qualidade de vida 

do paciente. Além disso, o manejo dessa condição é dependente da severidade, origem e 

sintomatologia do paciente, tornando-o uma condição complexa (MARTIGNON et al., 2021). 

Dados de prevalência e severidade mostram dados variáveis de acordo com a localidade e a 

faixa etária avaliada. No Brasil, a prevalência de DDE foi de 39,5% em adultos (26-30 anos), 

26.2% em adolescentes (12-19 anos) e 51.7% em crianças (4 e 12 anos). Em outros países da 

América Latina e Central como Chile e Colômbia, a prevalência em jovens e adultos foi de 73 

a 97.9% respectivamente (DE CARVALHO SALES-PERES et al., 2013; LUCIANO; 

FERREIRA; PASCHOAL, 2017; MARRÓ et al., 2020; MARTIGNON et al., 2019).  

Fatores como ingestão de bebidas ácidas (suco de laranja, bebidas esportivas e isotônica 

e refrigerantes), presença de doença do refluxo gastroesofágico (DRGE), e bulimia, tem sido 

associado à incidência de DDE em dentes permanentes e decíduos (CARVALHO; LUSSI, 

2020; MONDA; COSTACURTA; MAFFEI; DOCIMO, 2021; ORTIZ; FIDELES; POMINI; 

BUCHAIM, 2021). O manejo desses fatores é complexo, e muitas vezes dependente de recursos 

multiprofissionais. Logo, a prevenção e paralisação do processo de erosão dentária, muitas 

vezes, é dificultado. Ademais, em estágios iniciais, o DDE pode passar despercebido por muitos 

profissionais, fazendo com que a evolução do processo ocorra de forma silenciosa 

(DONOVAN; NGUYEN-NGOC; ALRAHEAM; IRUSA, 2020). 

  A remineralização do tecido amolecido pelo processo erosivo dificilmente é 

alcançada no DDE. Em razão dos movimentos da língua, bochecha e escovação dentária esse 

tecido é parcialmente perdido e o processo se torna irreversível e acumulativo, e se não 

interrompido pode-se levar a perda de grande parte da estrutura dentária (LUSSI; CARVALHO, 
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2014). Recursos terapêuticos para a DDE ainda se mostram limitados. No entanto, a associação 

do fluoreto com íons de metais polivalentes, como o estanho, tem se tornado motivo de estudos 

para esta condição uma vez que este íon teria a capacidade de se precipitar sobre a superfície 

dentária formando uma camada protetora contra a erosão dentária (LUSSI et al., 2019; GANSS 

et al., 2010).  

  O Fluoreto de estanho (SnF2) tem mostrado bons resultados na proteção contra 

a erosão dentária, seu mecanismo de ação no esmalte consiste na formação de uma camada 

protetora e resistente ao ataque ácido na superfície dentária, essa camada se localizada abaixo 

da camada composta de íons de fluoreto de cálcio (CaF2) formada, ao haver a dissociação do 

CaF2, a camada de íons metálicos fica exposta e protege a superfície dentária até sua dissociação 

completa. Além disso, íons metálicos são incorporados na superfície do esmalte o que 

aumentam a resistência do mesmo a novos desafios erosivos (KONRADSSON et al., 2020; 

HUYSMANS; YOUNG; GANSS, 2014). Na dentina, a composição orgânica e presença da 

matriz metaloproteínases (MMPs) tornam o processo preventivo um pouco mais complexo, 

consistindo na deposição dos íons metálicos no tecido mineralizado de forma co-dependente à 

matriz orgânica; e atuando ainda na inibição das MMPs, dessa forma, diminuindo a velocidade 

de progressão do DDE (GANSS et al., 2010; BUZALAF; KATO; HANNAS, 2012). 

No mercado, o fluoreto de estanho (SnF2) está presente em diferentes 

formulações e apresentações, no Brasil temos disponível apenas um produto contendo SnF2, o 

dentifrício Oral-B Gengiva Detox. Considerando os dentifrícios, a grande maioria dos estudos 

mostram melhores resultados ao utilizar o SnF2 em comparação com o fluoreto de sódio (NaF), 

com resultados variantes, na proteção do tecido dentário. Estudo in situ realizado por West et 

al (2019), resultou em dados que mostram uma proteção significativamente maior contra DDE 

em dentifrícios com fluoreto de estanho comparando à dentifrícios com NaF em associação ao 

triclosan, que é um produto químico bacteriostático, após 10 dias. Outro estudo in vitro buscou 

avaliar a relação entre frequência do uso do estanho e fluoreto de sódio com aumento da 

proteção contra DDE (SILVA; NAZELLO; FREITAS, 2017). Como resultado tivemos que o 

dentifrício contendo estanho teve maior eficiência em relação ao NaF, sendo que seu uso 2x ao 

dia potencializou o seu efeito protetor significantemente.  

Ademais, os enxaguantes bucais com fluoreto de estanho também mostram 

resultados favoráveis em relação à proteção contra DDE. Um estudo in vitro, testou diferentes 

concentrações de fluoreto de estanho nas soluções de enxaguantes bucais, como resultado 

observou-se que em todas as concentrações o fluoreto de estanho foi capaz de proteger o tecido 
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dentário, resultando em uma significativa redução de perda de tecido (60-90%) em comparação 

ao grupo controle, que não recebeu tratamento com enxaguante bucal (SCHLUTER; KLIMEK; 

GANSS, 2009). Uma pesquisa in situ realizada por Souza et al. (2018), buscou observar o efeito 

do fluoreto de estanho em duas soluções na prevenção do DDE, a solução experimental 

contendo NaF/TiF4 (189 ppm Ti+4, 500 ppm F-, pH 4.4) e uma solução comercial contendo 

SnCl2/NaF/AmF (800 ppm Sn+2, 500 ppm F-, pH 4.5) (Elmex®/GABA), comparando com água 

destilada (controle). O estudo demonstrou que ambos enxaguantes bucais tiveram ação 

significante na redução do DDE em comparação com o controle negativo, sem diferença entre 

elas. 

Carvalho e Lussi (2014), demonstraram em seu estudo que a associação do 

dentifrício com fluoreto de estanho juntamente com o uso do enxaguante bucal com o mesmo 

íon apresentaram resultados favoráveis em relação à diminuição da perda de superfície dentária, 

em comparação com o uso apenas de dentífrico com fluoreto de sódio. Dentifrícios contendo 

flúor de sódio e fluoreto de estanho/quitosana apresentam resultados promissores na redução 

da perda de substâncias por erosão e abrasão. A combinação do dentifrício de fluoreto de 

estanho/quitosana com o enxaguante bucal contendo estanho mostrou uma prevenção ainda 

melhor contra a erosão-abrasão. Este estudo não avalia o uso de dentifrício de NaF com 

enxaguante bucal contendo fluoreto estanho. 

  Frente ao exposto, é possível observar que o fluoreto de estanho presente na 

composição de dentifrícios e enxaguantes bucais poderia ser aliado na prevenção e controle do 

desgaste dentário erosivo, e estudos que busquem avaliar o seu uso são de grande importância 

para a prevenção e controle do DDE.  

 

1.1 Objetivos geral e específicos 

 

1.1.1 Geral 

Avaliar o efeito protetivo contra o desgaste dentário erosivo do uso de fluoreto de estanho ou 

fluoreto de sódio- em forma de dentifrício e enxaguante bucal contendo fluoreto de estanho- 

em um modelo simulado de boca artificial. 

 

1.1.2  Específicos 

- Avaliar o efeito protetivo do uso do enxaguante bucal contendo fluoreto de estanho e 

dentifrício de fluoreto de sódio no desgaste dentário erosivo (DDE); 
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- Avaliar o efeito protetivo do uso de dentifrício contendo fluoreto de estanho no DDE; 
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2.1  INTRODUCTION 

Erosive tooth wear (ETW) has been defined as a wear which dental erosion is the main 

etiologic factor, but abrasion and/or attrition may be occurring concurrently (SCHLUETER et 

al., 2019). ETW has multifactorial etiology, its occurrence depends on nutrition, diseases, saliva 

quality, life style etc and acids that cause chemical softening of tooth surface has intrinsic and/or 

extrinsic origin (KANZOW et al., 2016; CARVALHO et al., 2015). 

The prevalence of ETW is increasing through the years and it is becoming a worldwide 

oral health problem, impairing function, aesthetics and quality of life. Furthermore, its 

management depends on severity, origin and symptomatology, making it a complex condition 

(MARTIGNON et al., 2021). In the initial stage, the diagnosis may be unnoticed by many 

dentists and with silent evolving (DONOVAN; NGUYEN-NGOC; ALRAHEAM; IRUSA, 

2020). Prevalence and severity data varies according to the location and age group evaluated. 

In Brazil, the prevalence of ETW was 39.5% in adults (26-30 years), 26.2% in adolescents (12-

19 years) and 51.7% in children (4 and 12 years). In other Latin and Central American countries 

such as Chile and Colombia, the prevalence in young people and adults was 73 and 97.9% 

respectively (DE CARVALHO SALES-PERES et al., 2013; LUCIANO; FERREIRA; 

PASCHOAL, 2017; MARRÓ et al., 2020; MARTIGNON et al., 2019). 

The remineralization of the softened tissue by the erosive process is hardly achieved in 

ETW. Due to the movements of the tongue, cheek and toothbrushing, tooth tissue is partially 

lost, and the process becomes irreversible and cumulative, and if not interrupted, it can lead to 

the loss of a large part of the tooth structure (LUSSI; CARVALHO, 2014).  Therapeutic 

resources for ETW are still limited. However, the association of fluoride with polyvalent metal 

ions, such as tin, has become the subject of studies for this condition, since this ion would have 

the ability to precipitate on the tooth surface, forming a protective layer against tooth erosion 

(LUSSI et al., 2019; GANSS et al., 2010). In dentin, the organic composition and presence of 

Matrix metalloproteinase (MMPs) makes the protective process more complex, consisting of 

the deposition of metallic ions in the mineralized tissue in a co-dependent way to the organic 

matrix; and also acting on the inhibition of MMPs, thus decreasing the speed of ETW 

progression (GANSS et al., 2010; BUSALAF; KATO; HANNAS, 2012).  

In the market, tin fluoride (SnF2) is present in some formulations and presentations. 

Considering dentifrices, most studies show better results when using SnF2 compared to sodium 

fluoride (NaF). Furthermore, tin fluoride mouth rinse has been also showing favourable results 

regarding protection against ETW (SILVA; NAZELLO; FREITAS, 2017; SCHLUTER; 
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KLIMEK; GANSS, 2009; SOUZA et al., 2018; WEST et al., 2019). Thus, it is possible to 

observe that tin fluoride present in the composition of dentifrices and mouth rinse could be 

allied in the prevention and control of erosive tooth wear. Therefore, this study aimed to 

evaluate the protective effect of toothpaste and mouth rinse containing tin fluoride in the erosive 

tooth wear. The hypothesis under study was both dentifrice and mouth rinse containing SnF2 

would protect the tooth against ETW comparing to a conventional sodium fluoride dentifrice.  
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2.2  MATERIALS AND METHODS 

2.2.1  Sample preparation  

A total of 54 samples of root dentine (n= 27) and enamel (n=27) were prepared from 

sound bovine teeth according to Machado et al. (2020). Samples (3mm in diameter and 1.5 mm 

thickness) were prepared using a trephine drill (Ø 6mm) under water refrigeration, followed by 

sanding, and polishing with a sequence of abrasive discs (#800, #1200 and #4000) and diamond 

suspension. After washed on distilled water, all samples were evaluated by an 3D optical 

profilometer (Bruke, ContourGT-K, Belin, Germany). The Curvature of samples was 

determined using Vision64TM software (Bruker, ContourGT-K, Berlin, Germany). Samples 

with defects and/or cracks and curvatures above 0.3 µm were discarded. Then, the sample´s 

surface was divided in three equal areas of 1mm and only the central window was not covered 

by an acid resistant nail varnish (Colorama®) (Figure 1). 

 

Figure 1. Sample preparation. A) Bovine tooth and polished discs prepared from them. 

B) Dentin / enamel discs prepare to the erosive-abrasion challenge.  

 

2.2.2  Experimental groups and randomization  

This in vitro study was designed to be carried out with enamel and dentin samples 

evaluating the effect of NaF toothpaste (NaFT = control), NaFT + tin rinse (NaFT+SnFR) and 

tin toothpaste (SnFT) in the ETW. The sample calculation was done based on a similar study 

(Cochrane et al., 2012) and randomization of samples to the groups was done by a researcher 

not involved with data´s evaluation and analyses. The sample were randomly distributed into 3 

groups (n=9/group) according to the treatment protocol used (Figure 2). All samples were 

exposed to an abrasion-erosion model with soft drink demineralization cycles for 10min/3x/day 

(erosive challenges) and constant remineralization in artificial saliva for 5 days. Twice a day 

samples were brushed according to treatment groups.  
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Figure 2. Experimental design of study. Dentine and enamel samples were exposed to 

an erosive-abrasive model and treated with NaFT (NaF toothpaste); NaFT+SnFR (NaF 

toothpaste followed by SnF rinse) e SnFT (SnF toothpaste). 

 

2.2.3  Erosion- abrasion cyclic treatment in artificial mouth simulator  

 Erosion-abrasion challenges were performed in an artificial mouth simulator (Figure 3).  

The simulator consists of a heating unit containing three independent cylindrical chambers with 

three sample holders positioned inside. The heating unit has a constant and controlled 

temperature (37°C) that is transferred to the chambers by conduction process. In the cylinder 

top cover are located inlets for the liquids entrance to system. These inlets are connected to the 

peristaltic pump by silicone tubes reaching to the liquid’s reservoirs. The pumps are computer 

connected so different frequencies and flowrates could be simulated.  

 For this study, the samples were constantly exposed to an artificial saliva flow 

(containing calcium, phosphate, Tris, gastric mucin- pH 7,0) (Turssi et al., 2018) in a velocity 

of 0.2mL/min. Three times a day, the saliva flow was interrupted, and the samples were exposed 

to 10 minutes of erosive challenge (soft drink; Coca-Cola, Ind. Brasileira de Bebidas S.A. 

Jundiaí – SP, Brazil) by 0.25mL/min flow. Then, the samples were re-exposed to artificial saliva 

for remineralization (0.2mL/min). At the end of the day, after the last erosive challenge, the 

saliva flow was decreased to 0.04mL/min for simulate the non-stimulated salivary flow. De-

remineralization cyclic was carried out for 5 days. 
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 To simulate the toothpaste treatment, toothpastes slurries (NaFT or SnFT) were fresh-

prepared (mixing 3g of toothpaste and 9mL of distilled water). Then, each holder was brushed, 

using a soft toothbrush, with toothpaste determined by the experimental group (NaF or SnF2) 

for 10 seconds, before first demineralization cycle and after the last erosive challenge. To 

simulate mouth rinse treatment, subsequently the brushing, the holder was dip in an individual 

container with 20mL of rinse which undergoing mechanical agitation at a frequency of 2.6Hz 

for 10 seconds. Composition of the toothpastes and rinse are described in Table 1. 

  

  

 

Figure 3. Artificial mouth model with cylindric chambers. A) Frontal view of the system 

showing the cylindric chambers and holders inside. B) Upper view of the system showing the 

silicone tubes with erosive solution and artificial saliva C) sample holders in close-up view D) 

Twenty-four hours diagram: de-remineralization and treatment cycle. 
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Table 1. Composition of the different products used in experiment  

PRODUCT COMPOSITION 

ORAL-B GENGIVA 

DETOX® 

Active: Stannous Fluoride (1100 ppmF). Other: Aqua, Sorbitol, 

Silica, Sodium Lauryl Sulfate, Carrageenan, Sodium Gluconate, 

Aroma, Xanthan Gun, Zinc Citrate, Stannous Chloride, Cl 77891, 

Sodium Saccharin, Sodium Hydroxide, Limonene, Sucralose.  

ELMEX DENTAL 

SOLUTION® 

Aqua, Glycerin, Sodium Gluconate, PEG-40 Hydrogenated Castor 

Oil, Olaflur, Aroma, Stannous Chloride, Sodium Fluoride, 

Cocamidopropyl Betaine, Sodium Saccharin.  

SORRISO FRESH® Active: Sodium Fluoride (1100 ppmF). Other: Sorbitol, Aqua, 

Hydrated Silica, Sodium Lauryl Sulfate, PEG-12, Aroma, 

Cellulose Gum, Sodium Saccharin, Cl 74260. 

 

  

2.2.4  Measurement of enamel and dentine substance loss  

 After 5 days of erosion-abrasion cycling, samples were evaluated by contact 

profilometry (Mitutoyo) to determine the average profile (Pa) representing the tooth mineral 

wear and roughness (Ra) formed after erosive/abrasive challenge. After nail varnish removal, 

each specimen was assessed three times with diamond-tip stylus, it drags the stylus, with radius 

2.5µm and 2mm of evaluation length, across the eroded and sound gap resulting in a 2D line 

profile.  

 

2.2.5  Statistical analyses 

 Average profile and roughness data were checked for normality and homogeneity 

parameters using the Shapiro-Wilk and Levene tests. Dentine profile data (Pa) were square root 

transformed. One-way ANOVA followed by Tukey post-hoc test was used to compare the 

differences among groups for dentine and enamel data. A linear regression was used to correlate 

the effect of each treatment in the wear profile produced. A significance level of 5% was 

considered using Jamovi software to perform the quantitative analyses (version 1.6, 2021). 
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2.3  RESULTS 

 The enamel and dentin average wear profile (Pa) are shown in Figure 4. 

 SnFT had higher enamel wear profile comparing to the other tested groups. The 

NaFT+SnFR was similar to the NaFT (p > 0.05), but had lower wear profile than SnFT (p = 

0.03).  Linear regression showed that NaFT + SnFR show similar enamel erosion wear when 

compared to NaF toothpaste alone (p = 0.76). The SnFT significantly affected the enamel wear 

profile increasing 1.618 µm when compared to use of NaF toothpaste alone (p= 0.026; R2= 

0.51; CI 0.13-1.867).  

For dentine samples there was no difference in Pa among the treatment tested. The linear 

regression showed similar wear profile with use of tin rinse [effect: -0.769; CI: -1.53-0.507] 

and SnF2 toothpaste [effect: -0.739; CI: -1.13 - 0.912] (R2 = 0.05; p ≥ 0.31).  

 

 

Figure 4. Average wear profile (Pa, μm) results of the different groups of treatment in enamel 

and dentine samples.  Different letters represent statistically significant differences (p <0.05; 

Tukey Test). 

 

In Table 2 are reported the roughness data (Ra). The enamel roughness was 

significatively higher to SnF toothpaste compared to NaFT+SnFR (p = 0.02), but no difference 

to the NaFT. There were no significative differences among treatment for dentin substrate. 
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Table 2.  Average roughness (Ra) of the tested groups.  

Groups    Enamel 

      Ra (μm) ± SD 

    Dentine 

     Ra (μm) ± SD 

NaFT 1,45 ± 0,524 AB 1,19 ± 0,48 A 

NaFT + SnFR 1,25 ± 0,494 A 1,12 ± 0,491 A 

SnFT  1,95 ± 0,534 B 1,53 ± 0,359 A 

Note. In each substrate, different upper-case letters represent significant statistical difference 

between the tested groups (Tukey test, p < 0.05). 
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2.4  DISCUSSION 

This study showed that toothpaste and mouth rinse containing tin fluoride did not 

prevent the erosive tooth wear (ETW). Therefore, the hypothesis which both tin fluoride 

dentifrice and mouth rinse would prevent the ETW comparing to a conventional sodium 

fluoride dentifrice was rejected. In addition, this study showed that the tin fluoride toothpaste 

used in this study was able to increase the ETW when comparing to the group that used rinse . 

  

The number of people with erosive tooth wear (ETW) has been increasing during the 

last years and this fact bring to the dentists a necessity to manage, prevent and treat different 

levels of ETW. Recently, tin fluoride has been tested to prevent and control ETW, but studies 

performed with different methodological protocols has still shown controversial results to this 

metallic ion (SCHLUETER et al., 2010; LUSSI; CARVALHO, 2014; LUSSI et al., 2019; 

TRENTIN et al., 2021).  

Differently than expected the use of the toothpaste with tin fluoride promoted highest 

enamel roughness and mineral loss (higher Pa) on the contrary of so many studies. This finding 

could have been promoted by the high abrasiveness of Oral-B Gengiva Detox®, which is 

considered a high abrasive toothpaste and indicated to remove extrinsic stains (CURY; DE M. 

OLIVEIRA, 2021). This toothpaste, the only one for sale in Brazil with tin fluoride, despite 

having tin fluoride in its composition, it is sold in the Brazilian market to deep cleaning and not 

with anti-erosive appeal. It is known that the abrasion can increase roughness and tissue loss 

and when the tooth receives erosion acid attack this effect can be bigger. In this way, toothpaste 

with high abrasive power seems not interesting as treatment of ETW and the abrasiveness of 

toothpaste needs to be considered (ADDY et al., 2002; SHELLIS; ADDY, 2014; JAMWAL et 

al., 2022; LUSSI et al., 2019; WIEGAND et al., 2009).  

Current studies have shown tin fluoride mouth rinse can increase the protection against 

enamel dental erosion (GANSS et al., 2010; JIEMKIM; THARAPIWATTANANON; 

SONGSIRIPRADUBBOON, 2023; ZANATTA et al., 2020). Results of our study did not show 

the use of mouth rinse after brushing teeth with fluoride toothpaste decrease the enamel Pa wear 

measurement compared with NaF toothpaste only. However, the fact that the RSnF reduced 

erosive wear compared to the use of SnF toothpaste demonstrates a certain effect of tin rinsing 

on erosive wear. Furthermore, although no statistical difference was observed in the Pa erosive 

wear and roughness with the use of tin rinsing solution, there was a tendency of a control erosive 

effect. Perhaps, with a longer experiment time (more than 5 days) this effect could be shown. 

The short trial period is a methodological limitation of our study.  
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In dentin, there were no different statistical results. However, like the enamel samples 

our results showed a tendency of a decrease wear profile with use of tin rinse, perhaps this 

difference could be observed with a longer experimental period. Dentine tissue has a specific 

composition, with organic matrix and has a complex behaviour when suffer an acid attack. 

There is an expose of organic matrix and a layer of demineralized organic matrix (DOM) form 

on tooth surface. This DOM has resistance against erosion and can decrease the progression of 

the process (BUZALAF; CHARONE; TJÄDERHANE, 2015; CVIKL et al., 2018). Despite 

this, little is understood about the progression of ETW and the action of tin in dentin. Using 

brushing in the protocol (twice a day/ 15s), AYKUT-YETKINER; ATTIN e WIEGAND (2014) 

compared tin-containing toothpaste with fluoride toothpaste and showed that tin group was not 

superior to conventional toothpaste in protection. This study also was done in an artificial mouth 

with treatments performed 1h before the first erosive challenge and 1 h after the last, and 

therefore reinforce the findings found in this study. In addition, the findings pay attention to the 

dentin erosive process which could have more aspects involved in its degradation and control.  
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2.5  CONCLUSION 

 In conclusion, the study demonstrated that tin fluoride in the form of a rinse or toothpaste 

with high abrasiveness was not effective as adjuvants in the treatment of erosive tooth wear. 

The present study used a toothpaste with high abrasiveness and commercially available in the 

Brazilian market. The use of a mouthwash containing tin fluoride did not show better results 

when compared to the use of only sodium fluoride dentifrice, but there was a tendency towards 

a decrease in erosive wear. However, more studies with longer experiment time should be 

carried out to support the choice for this in the prevention of erosive tooth wear. 

  



24 

 

3 CONCLUSÃO 

 

Em conclusão, o estudo demonstrou que o fluoreto de estanho em formato de enxaguatório ou 

dentifrício com alta abrasividade não foi efetivo no tratamento de erosão dental. Embora, 

estudos mostrem que dentifrícios com fluoreto de estanho tenham potencial anti-erosivo, o 

presente estudo utilizou um dentifrício com alta abrasividade e disponível comercialmente no 

mercado brasileiro.  Assim, a abrasividade de um dentifrício necessita ser levado em 

consideração quando se faz necessária a prescrição de um dentifrício anti-erosivo. O uso de 

enxaguante bucal contendo fluoreto de estanho não demonstrou melhores resultados quando 

comparado ao uso de somente o dentifrício de fluoreto de sódio, mas houve uma tendência para 

a diminuição do desgaste erosivo. No entanto, mais estudos com tempo de experimento maior 

devem ser realizados para sustentar a escolha para este método na prevenção do desgaste 

erosivo no tecido citado.  
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Anexo A - TERMO DE DOAÇÃO DE DENTES BOVINOS 
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APÊNDICE A - TERMO DE DOAÇÃO DOS ESPÉCIMES 
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APÊNDICE B – DECLARAÇÃO DE ANUÊNCIA LABIM 

 

 


