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RESUMO

O clareamento dental € um dos procedimentos odontologicos estéticos mais
realizados. No entanto, persistem preocupacdes quanto a possiveis
alteracdes nas propriedades superficiais do esmalte, especialmente quando
0s protocolos de clareamento sdo associados ao uso de cremes dentais
clareadores. O objetivo deste estudo in vitro foi avaliar a rugosidade
superficial do esmalte dental submetido a técnicas de clareamento caseiro,
de consultério e combinado, associadas a escovagdo com um creme dental
clareador a base de carvdo. Um total de 120 espécimes de esmalte bovino
foi distribuido aleatoriamente em 12 grupos experimentais, de acordo com
0 protocolo de clareamento e as condi¢des de escovagdo. Os espécimes
foram pigmentados com café por 14 dias consecutivos e, em seguida,
submetidos ao clareamento caseiro com peroxido de hidrogénio a 10%,
clareamento de consultorio com peroxido de hidrogénio a 35% ou a um
protocolo combinado. Os procedimentos de escovacdo foram realizados
utilizando um creme dental convencional, um creme dental clareador com
carvao, agua destilada ou sem escovagao. A rugosidade superficial (Sa, pm?
) foi avaliada no momento inicial, apos a pigmentacao e apos o clareamento,
utilizando um microscopio confocal a laser 3D. Os dados foram analisados
por meio de ANOVA de duas vias e teste post hoc de Tukey (p < 0,05). Os
resultados demonstraram que 0s procedimentos de clareamento,
isoladamente, ndo alteraram significativamente a rugosidade do esmalte. No
entanto, 0s espécimes escovados com o creme dental contendo carvéo
apresentaram valores de rugosidade significativamente maiores ap0s o
clareamento, independentemente da técnica empregada. A escovacdo com
creme dental convencional ou dgua destilada ndo afetou significativamente
a rugosidade superficial. Dentro das limitagdes deste estudo, o uso de um
creme dental clareador a base de carvdo durante os procedimentos de
clareamento aumentou significativamente a rugosidade superficial do
esmalte, provavelmente devido a sua maior abrasividade, e ndo a sua

composicao quimica.



Palavras-Chave: Clareamento Dentario; Esmalte Dental; Propriedades de

Superficie; Dentifricio; Per6xido de Hidrogénio.






ABSTRACT

Tooth bleaching is one of the most commonly performed esthetic dental
procedures. However, concerns remain regarding possible alterations in
enamel surface properties, especially when bleaching protocols are
associated with whitening dentifrices. The aim of this in vitro study was to
evaluate the surface roughness of dental enamel subjected to at-home, in-
office, and combined bleaching techniques associated with brushing using a
charcoal-based whitening dentifrice. A total of 120 bovine enamel
specimens were randomly distributed into 12 experimental groups
according to the bleaching protocol and brushing conditions. The specimens
were stained with coffee for 14 days and then subjected to at-home
bleaching with 10% hydrogen peroxide, in-office bleaching with 35%
hydrogen peroxide, or a combined protocol. Brushing procedures were
performed using a conventional dentifrice, a charcoal-containing whitening
dentifrice, distilled water, or no brushing. Surface roughness (Sa, um? ) was
evaluated at baseline, after staining, and after bleaching using a 3D laser
confocal microscope. Data were analyzed by two-way ANOVA and
Tukey’s post hoc test (p < 0.05). The results demonstrated that bleaching
procedures alone did not significantly alter enamel roughness. However,
specimens brushed with the charcoal-containing dentifrice exhibited
significantly higher roughness values after bleaching, regardless of the
bleaching technique employed. Conventional dentifrice and distilled water
brushing did not significantly affect surface roughness. Within the
limitations of this study, the use of a charcoal-based whitening dentifrice
during bleaching procedures significantly increased enamel surface
roughness, probably due to its greater abrasiveness rather than to its

chemical composition.

Keywords: Tooth bleaching; Dental enamel; Charcoal dentifrice; Surface

Properties; Hydrogen peroxide
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1 INTRODUCAO

Dentre as areas das ciéncias da saude, a estética pessoal tem apresentado um crescimento
expressivo, impulsionado por influéncias socioculturais que motivam as pessoas a buscarem
tratamentos médicos e odontoldgicos voltados a promocéo do bem-estar e da beleza. Nesse
contexto, a alteracdo da cor dentéria representa um importante comprometimento estético e
figura entre as principais razes que levam os pacientes a procurarem atendimento odontologico
(CAMPOS et al., 2020).

Os dentes apresentam natureza policromatica, sendo a dentina a principal responsével
pela tonalidade amarelada (PEREZ et al., 2023). O esmalte dentéario, por sua caracteristica
translicida, suaviza a cor da dentina e, quanto maior o seu grau de mineralizacdo, maior sera
sua translucidez. Esse comportamento pode ser observado nas regides cervical e incisal dos
dentes. Na porcéo incisal, onde ndo ha camada de dentina subjacente, a coloracdo varia entre
tons de branco e azulados. Ja na regido cervical, em virtude da menor espessura do esmalte, a
tonalidade da dentina torna-se mais evidente (TABATABAEI et al., 2021). Alem disso, o
envelhecimento influencia diretamente as estruturas dentais: com o passar do tempo, 0 esmalte
sofre desgaste enquanto a dentina se espessa devido a formacdo de dentina secundaria ou
reparadora, favorecendo o escurecimento dental (ALENEZI et al., 2025).

O escurecimento da estrutura dentaria ocorre em decorréncia da formagdo de compostos
qguimicamente estaveis, responsaveis pelo aparecimento gradual de manchas na coroa dos
dentes (HAYIRLI et al., 2021). Essas alteracdes cromaticas podem ser classificadas como
extrinsecas ou intrinsecas. As manchas extrinsecas estdo geralmente relacionadas aos habitos
alimentares e ao consumo de bebidas pigmentadas, além do uso de tabaco, acimulo de biofilme
e determinados medicamentos. Por serem superficiais, apresentam remocdo relativamente
simples. Em contrapartida, as alteracdes intrinsecas podem ser congénitas, associadas ao
desenvolvimento dentario, ou adquiridas em decorréncia de traumatismos, alteracdes pulpares
severas e fluorose (CHAPLE GIL et al., 2026). Quando os pigmentos responsaveis pelas
manchas originam moléculas capazes de refletir luz em comprimentos de onda perceptiveis ao
olho humano, em intensidade superior a refletida pela prépria estrutura dental, ocorre a
percepcdo do escurecimento dos dentes (ALKAHTANI et al., 2020). Os pigmentos
incorporados ao tecido dentario somente podem ser eliminados por meio de procedimentos
clareadores ou de abordagens restauradoras mais invasivas, que podem envolver desgaste e
restauracdo da estrutura dental (KOSIN et al., 2026).

Atualmente, o clareamento dental é um dos procedimentos mais realizados na pratica
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odontoldgica, sendo utilizado para reduzir a descoloracdo e promover melhora na tonalidade
dos dentes. Para alcancar resultados satisfatorios, é fundamental que o profissional conheca
adequadamente os diferentes materiais disponiveis, 0os métodos de ativacdo e as técnicas
empregadas. O clareamento pode ser realizado tanto em dentes vitais quanto em dentes nio
vitais, podendo ser conduzido no consultério odontoldgico ou pelo préprio paciente em casa,
por meio da técnica caseira (KOSIN et al., 2026). Essa modalidade foi descrita por Haywood e
Heymann, em 1991, e tornou-se amplamente difundida devido ao baixo custo, a seguranca
proporcionada pelo uso de agentes clareadores em baixas concentracdes e a utilizacdo de
moldeiras individualizadas confeccionadas sobre modelos de gesso. Além disso, apresenta
resultados eficazes ap6s um periodo de aproximadamente duas a seis semanas (ALKAHTANI
et al., 2020).

Apesar de a quimica envolvida no clareamento dental ser complexa, a maioria dos
produtos atua por meio de reacdes de oxidagdo. Esse processo remove 0S pigmentos
responsaveis pelas manchas através da liberacdo de oxigénio e da agdo mecanica de limpeza,
convertendo compostos organicos em dioxido de carbono e dgua (ZHONG et al., 2023). Os
agentes clareadores apresentam como principio ativo diferentes tipos de peroxidos, sendo 0s
mais utilizados o perdxido de hidrogénio, o peréxido de carbamida e o perborato de sodio —
este ultimo empregado principalmente no clareamento de dentes submetidos ao tratamento
endodéntico (ROCHA et al., 2023).

Esses compostos possuem elevada instabilidade quimica e, por isso, sofrem dissociacéo,
originando agua (H20) e oxigénio (O"). O oxigénio liberado durante essa reacao ¢ considerado
o principal responsavel pelo efeito clareador (ALKAHTANI et al., 2020). Devido ao seu baixo
peso molecular, ele consegue penetrar nas porosidades do esmalte e da dentina, ampliando esses
espacos e promovendo a degradacdo das moléculas pigmentadas, que sdo constituidas por
extensas cadeias de carbono (DAS et al., 2025). A medida que essas moléculas s&o
fragmentadas, formam-se compostos intermedidrios menores e visualmente mais claros. Essa
reacdo quimica modifica o tipo, a quantidade e a disposicao relativa dos &tomos presentes nessas
estruturas moleculares. Durante o processo clareador, as cadeias de carbono sao
progressivamente convertidas em CO: e H-0, sendo liberadas juntamente com o oxigénio
nascente. Como consequéncia, as moléculas tornam-se menores, menos pigmentadas e, em
alguns casos, completamente incolores (ROCHA et al., 2023).

O clareamento dental pode ser dividido em vital ou ndo vital, dependendo da condicéo
pulpar do dente que sera submetido ao tratamento. Entretanto, a classificagdo mais utilizada

considera a forma de realizacdo do procedimento, diferenciando-o entre clareamento realizado
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exclusivamente sob supervisdo profissional, conhecido como clareamento de consultério, e
clareamento conduzido pelo proprio paciente em casa, denominado clareamento caseiro
(ALKAHTANI et al., 2020; KOSIN et al., 2026).

No final da década de 1980, especialmente nos Estados Unidos, diversas empresas
passaram a comercializar produtos destinados ao clareamento dental domiciliar, prometendo
resultados rapidos e expressivos na melhora da cor dos dentes. Entre esses produtos destacaram-
se as fitas clareadoras e os dentifricios com acdo clareadora, que atualmente ocupam posicao
de destaque no mercado de produtos odontoldgicos voltados ao uso doméstico (BARBOSA et
al., 2024).

Os dentifricios clareadores apresentam em sua composi¢do agentes umectantes,
surfactantes e diferentes tipos de abrasivos, como silica, carbonato de célcio, bicarbonato de
sodio, pirofosfato de célcio e alumina, entre outros. Algumas formulacdes também incluem
substancias tradicionalmente empregadas nos clareamentos realizados em consultorio, como
0 peroxido de hidrogénio, cuja funcdo € auxiliar na prevencdo e remoc¢do de manchas
extrinsecas presentes na superficie dental (HAJISADEGHI et al., 2025).

Recentemente, dentifricios a base de carvéo vegetal passaram a ser comercializados com
a proposta de promover a remocdo de manchas extrinsecas e o clareamento dental. O
mecanismo de acdo do carvao ocorre por meio da adsor¢do de pigmentos e manchas presentes
na superficie dos dentes, responsaveis pelas alteracdes de cor. Entretanto, ainda existem poucos
estudos cientificos sobre esse material, sendo limitadas as informacdes acerca de seus efeitos

sobre a estrutura dentaria e os materiais restauradores. Além disso, seu real potencial clareador
permanece pouco esclarecido (TOMAS; PECCI-LLORET; GUERRERO-GIRONES, 2023).

Apesar do aumento da utilizacdo do carvao ativado como agente clareador dental, as
evidéncias cientificas relacionadas aos seus efeitos ainda sdo insuficientes. Os impactos
decorrentes do uso prolongado desses produtos sobre o esmalte dentario, bem como sua eficacia
guando comparada a outros agentes clareadores convencionais, ainda ndo foram completamente
elucidados (EMIDIO et al., 2023).

Alteracdes na rugosidade superficial do esmalte podem favorecer o acumulo de
biofilme, a retencdo de pigmentos e o desgaste da estrutura dental, comprometendo ndo apenas
a estética, mas também a satde bucal (ROSENAUER et al., 2023). Além disso, a associacao
entre agentes clareadores de diferentes concentrac@es e dentifricios potencialmente abrasivos
pode intensificar modificagdes superficiais do esmalte, tornando necessaria a investigacdo dos
possiveis efeitos decorrentes dessa interagdo (KAPLAN; DUNDAR; BARUTCUGIL, 2026)

Nesse contexto, justifica-se a realizacdo de estudos sobre esse tema, uma vez que ainda
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s80 escassas as evidéncias cientificas que avaliam o impacto do uso de dentifricios a base de
carvdo ativado sobre a rugosidade superficial do esmalte submetido as diferentes técnicas
clareadoras, incluindo o clareamento caseiro, o clareamento de consultério e a técnica mista.
Dessa forma, compreender o comportamento da superficie dental frente a associacdo desses
protocolos podera contribuir para uma indicagdo clinica mais segura e baseada em evidéncias

cientificas.
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2 OBJETIVO

O objetivo deste trabalho foi verificar a rugosidade superficial do esmalte dental tratado
pelas técnicas de clareamento dental caseira, profissional e mista, associadas a escovagdo com

dentifricio clareador a base de carvao ativado.
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Nota ao leitor

Este trabalho encontra-se atualmente em processo de publicacdo na revista Journal of Clinical
and Experimental Dentistry. Em razéo disso, algumas normas de formatacéo, estrutura e
apresentacdo do manuscrito foram adaptadas para atender as diretrizes editoriais exigidas pela
revista. Assim, eventuais diferencas em relagdo aos padrfes de formatacdo adotados pela
instituicdo decorrem da necessidade de adequacgéo aos requisitos estabelecidos para submissédo

e avaliacdo do periodico.



16

ORIGINAL ARTICLE
Enamel surface roughness after different bleaching protocols associated with charcoal-based
whitening dentifrice
Maria Fernanda Oliveira Rodrigues
Bianca Ribeiro de Souza
Ruchele Dias Nogueira
Cesar Penazzo Lepri
Vinicius Rangel Geraldo-Martins

Department of Clinical Dentistry, School of Dentistry, Uberaba University, Uberaba-MG,
Brazil. Telephone: +55(34)3319-8913, e-mail:

Corresponding Author:

Prof. Dr. Vinicius R. Geraldo Martins

School of Dentistry — Uberaba University

Av. Nené Sabino, 1801 Sala 2D04 Zip Code: 38.055-500 — Uberaba-MG, Brazil,
Phone/Fax +55(34)3319-8913

e-mail: vinicius.martins@uniube.br



17

ABSTRACT

Tooth bleaching is one of the most commonly performed esthetic dental procedures. However,
concerns remain regarding possible alterations in enamel surface properties, especially when
bleaching protocols are associated with whitening dentifrices. The aim of this in vitro study was
to evaluate the surface roughness of dental enamel subjected to at-home, in-office, and
combined bleaching techniques associated with brushing using a charcoal-based whitening
dentifrice. A total of 120 bovine enamel specimens were randomly distributed into 12
experimental groups according to the bleaching protocol and brushing condition. The
specimens were stained with coffee for 14 days and then subjected to at-home bleaching with
10% hydrogen peroxide, in-office bleaching with 35% hydrogen peroxide, or a combined
protocol. Brushing procedures were performed using a conventional dentifrice, a charcoal-
containing whitening dentifrice, distilled water, or no brushing. Surface roughness (Sa, um? )
was evaluated at baseline, after staining, and after bleaching using a 3D laser confocal
microscope. Data were analyzed by two-way ANOVA and Tukey’s post hoc test (p < 0.05).
The results demonstrated that bleaching procedures alone did not significantly alter enamel
roughness. However, specimens brushed with the charcoal-containing dentifrice exhibited
significantly higher roughness values after bleaching, regardless of the bleaching technique
employed. Conventional dentifrice and distilled water brushing did not significantly affect
surface roughness. Within the limitations of this study, the use of charcoal-based whitening
dentifrice during bleaching procedures significantly increased enamel surface roughness,

probably due to its greater abrasiveness rather than to its chemical composition.

Keywords: Tooth bleaching; Dental enamel; Surface roughness; Charcoal dentifrice; Hydrogen

peroxide.
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INTRODUCTION

Smile appearance plays a major role in facial esthetics and psychosocial well-being,
making tooth color one of the main concerns among patients seeking dental treatment [1].
Therefore, tooth bleaching has become one of the most frequently performed procedures in
esthetic dentistry due to its conservative approach and predictable whitening outcomes. Tooth
discoloration may result from intrinsic or extrinsic factors. Extrinsic stains are commonly
associated with dietary habits, smoking, biofilm accumulation, and exposure to chromogenic
substances, whereas intrinsic discoloration may be related to aging, fluorosis, trauma, or pulpal
alterations [2]. In addition, aging-related changes in enamel and dentin contribute significantly
to tooth darkening over time [3].

Dental bleaching is primarily based on oxidation reactions promoted by peroxide-based
agents, including hydrogen peroxide and carbamide peroxide [4]. During the bleaching process,
reactive oxygen species diffuse through enamel and dentin, degrading high-molecular-weight
pigmented compounds into smaller and less chromogenic molecules [5]. Although bleaching
procedures are considered safe and effective, concerns remain regarding possible alterations in
enamel properties following exposure to bleaching agents.

Among the available bleaching approaches, at-home, in-office, and combined bleaching
techniques are widely used in clinical practice [6]. Despite differences in peroxide
concentration and application protocols, all techniques rely on prolonged interaction between
oxidative agents and dental tissues. Previous studies have suggested that bleaching procedures
may induce changes in enamel morphology, mineral content, adhesive interface, porosity, and
surface roughness, although the available evidence remains controversial (7-8).

Surface roughness is considered a clinically relevant parameter because rougher enamel
surfaces may increase biofilm accumulation, pigment retention, and susceptibility to wear,
potentially compromising both esthetic longevity and oral health [9]. In this context, the
widespread use of whitening dentifrices has raised additional concerns regarding their potential
abrasive effects on previously bleached enamel surfaces.

Recently, charcoal-containing whitening dentifrices have gained considerable
popularity due to marketing claims related to stain removal and tooth whitening efficacy. These
products are believed to act through pigment adsorption and abrasive mechanisms capable of
removing extrinsic stains from enamel surfaces [10]. However, scientific evidence regarding
their safety and effectiveness remains limited. In particular, the effects of charcoal-based

dentifrices on enamel previously exposed to bleaching agents have not yet been fully elucidated
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[11].

Although previous studies have separately investigated bleaching-induced enamel
alterations and the abrasiveness of whitening dentifrices, limited evidence is available regarding
the combined effects of different bleaching protocols and charcoal-containing dentifrices on
enamel surface roughness [12]. Considering that patients frequently combine bleaching
procedures with daily use of whitening toothpastes, understanding the interaction between these
therapies is clinically relevant for safer evidence-based recommendations.

Therefore, the aim of this study was to evaluate the surface roughness of dental enamel
subjected to at-home, in-office, and combined bleaching techniques associated with brushing
using a charcoal-based whitening dentifrice. The null hypothesis tested was that the bleaching
protocols associated with charcoal-containing dentifrice brushing would not significantly affect
enamel surface roughness, regardless of the bleaching technique employed.

MATERIALS AND METHODS
Sample Selection

The sample size was defined based on previous in vitro studies with similar
methodologies and outcome measures [13-14]. A total of 120 bovine incisors without cracks,
fractures, or other enamel defects were selected. The teeth underwent prophylaxis using a
rubber cup, pumice stone, and water, and were subsequently stored in 0.1% thymol solution at
4°C for 30 days. Thereafter, the crowns were separated from the roots at the cemento-enamel
junction using a diamond disc under water cooling attached to a cutting machine (Minitom,
Struers A/S, Copenhagen, DK-2610, Denmark).  The same equipment was used to obtain
120 enamel specimens from the buccal surfaces of the teeth, measuring 6.0 mm in width, 6.0
mm in height, and 2.0 mm in depth. Subsequently, the samples were coated with red nail varnish
(Colorama, Séo Paulo, Brazil), except for the buccal enamel surface. The specimens were then
randomly divided into 12 groups (Table 1) and identified for subsequent surface roughness

analyses.

Surface Roughness Assessment

Initial (baseline) surface roughness assessments (Sa, um? ) of the enamel samples were
conducted with a 3D Laser Confocal Microscope (LEXT 4000; Olympus, Hamburg, Germany)
prior to the experimental phase. Images were captured at 40x magnification under a 1024x1024-
pixel resolution. Additional surface roughness assessments were conducted following the

staining and bleaching of the specimens. A marking was made with a spherical burr in high
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speed on the palatal surface of the samples to ensure that all surface roughness readings were

performed at the same position

Staining of the Samples

The specimens were immersed in a coffee solution (Nescafé Tradicional, Nestlé, Araras,
SP, Brazil; 1.5 mL/specimen) for 15 min, three times daily, over a period of 14 days. Between
immersion cycles, the samples were stored in distilled water at 37°C £ 1°C (15; 16). Coffee
was selected as the staining agent because of its widespread worldwide consumption and high
staining potential. The beverage was used at a temperature ranging from 58°C to 63°C (pH =
4.8).

Bleaching Protocols

The specimens (n = 10) were allocated according to the experimental protocols (Table
1) described below. In Groups 1, 2, 3, and 4, the at-home bleaching protocol (HP10%) was
performed using a 10% hydrogen peroxide gel (White Class 10%, FGM Produtos
Odontoldgicos, Joinville, SC, Brazil). The bleaching agent was applied directly onto the enamel
surface and maintained for 2 h/day at 37°C over a period of 21 days (17; 4). Following each
application, the specimens were rinsed with an air—water spray and stored in distilled water at
37°C for 24 h. Groups 5, 6, 7, and 8 were subjected to the in-office bleaching protocol (HP35%).
A 35% hydrogen peroxide gel (Whiteness HP, FGM Produtos Odontologicos, Joinville, SC,
Brazil) was applied directly to the enamel surface and remained in contact for 15 min, with
periodic agitation using a microbrush according to the manufacturer’s instructions. After this
period, the gel was removed and reapplied twice following the same procedure. The specimens
were then stored in distilled water at 37°C. Additional bleaching sessions were performed after
7 and 14 days, following the manufacturer’s recommendations (19; 18).

For Groups 9, 10, 11, and 12, a combined bleaching protocol (CB) was carried out,
consisting of one in-office bleaching session followed by 14 days of at-home bleaching,
according to the protocols previously described. At the end of the treatment period, all
specimens were maintained in distilled water in an incubator at 37°C.

Regarding the brushing protocols, no brushing procedure (NBr) was performed in
Groups 1, 5, and 9. In Groups 2, 6, and 10, brushing was performed using a conventional
toothpaste (CT) (Colgate Maximum Cavity Protection, Colgate-Palmolive, Sdo Paulo, SP,
Brazil). Groups 3, 7, and 11 were brushed with a charcoal-containing whitening toothpaste
(ChT) (Oral-B 3D White Mineral Clean, Procter & Gamble, Sdo Paulo, SP, Brazil), whereas
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Groups 4, 8, and 12 were brushed using distilled water only (DW), without toothpaste.

The brushing procedures were performed daily for 21 days using an electric toothbrush
(Oral-B Pro-Health Power, Procter & Gamble) attached to a fixed standardized device. During
each brushing session, the soft bristles remained in contact with the enamel surface for 15s,
three times daily, under a standardized load of 1.96 N at room temperature (20). A slurry was
prepared daily by mixing toothpaste and distilled water in a 1:2 weight ratio (100 g
toothpaste/200 mL distilled water), according to ISO Specification #14569-1, 20 min before
use. During brushing, 1.0 mL of the slurry was applied between the toothbrush bristles and the
specimen surface. After brushing, excess slurry was removed under running water, and the
samples were ultrasonically cleaned in distilled water for 3 min. Subsequently, the specimens

were stored in an incubator at 37°C until the next experimental procedure.
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Group

Bleaching Protocol

Brushing

1 (HP10%NBr)

2 (HP10%CT)

3 (HP10%ChT)

4(HP10%DW)
5 (HP35%NBr)

6 (HP35%CT)

7 (HP35%ChT)

8 (HP35%DW)

9 (CBNBI)

10 (CBCT)

11 (CBChT)

12 (CBDW)

Home Bleaching (10% Hydrogen Peroxide)

Home Bleaching (10% Hydrogen Peroxide)

Home Bleaching (10% Hydrogen Peroxide)

Home Bleaching (10% Hydrogen Peroxide)
Office Bleaching (35% Hydrogen Peroxide)

Office Bleaching (35% Hydrogen Peroxide)

Office Bleaching (35% Hydrogen Peroxide)

Office Bleaching (35% Hydrogen Peroxide)

Combined Bleaching (35% Hydrogen Peroxide +
10% Hydrogen Peroxide

Combined Bleaching (35% Hydrogen Peroxide +
10% Hydrogen Peroxide

Combined Bleaching (35% Hydrogen Peroxide +
10% Hydrogen Peroxide

Combined Bleaching (35% Hydrogen Peroxide +
10% Hydrogen Peroxide

No Brushing

Conventional

Toothpaste

Charcoal-Based
Toothpaste

Distilled Water
No Brushing

Conventional

Toothpaste

Charcoal-Based

Toothpaste
Distilled Water

No Brushing

Conventional

Toothpaste

Charcoal-Based

Toothpaste

Distilled Water
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Table 2. Dentifrice’s composition

Dentifrice

Composition

Oral-B 3D
White Mineral

Clean

Colgate
Maximum
Cavity
Protection

Water, sorbitol, hydrated silica, disodium pyrophosphate, sodium lauryl
sulfate, cellulose gum, flavor, sodium hydroxide, sodium saccharin,
carbomer, titanium dioxide, powdered charcoal, mica, limonene, sucralose,

polysorbate 80, sodium fluoride (1,100 ppm F); pH=7.6

Water, calcium carbonate, arginine (1.5%), sodium lauryl sulfate, flavor,
cellulose gum, sodium bicarbonate, tetrasodium pyrophosphate, sodium
saccharin, benzyl alcohol, sodium monofluorophosphate (1,450 ppm F);
pH=7.5
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Statistical Analyses

Data from the enamel surface roughness evaluations performed at baseline, after
staining, and after bleaching were tabulated and subjected to a normality test using BioEstat
5.3 software. Since the data showed a normal distribution, the results were analyzed using two-
way ANOVA followed by Tukey’s post hoc test, adopting a significance level of 5% (p <
0.05).
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RESULTS

The mean (SD) surface roughness (Sa, um? ) values for all groups at baseline, after
staining, and after bleaching are presented in Table 3. At baseline, Sa values ranged from 0.029
+ 0.006 to 0.041 £ 0.011 pm? across the experimental groups. After staining, values ranged
from 0.030 + 0.005 to 0.039 + 0.011 um?. Following bleaching, Sa values ranged from 0.034 +
0.004 to 0.053 + 0.008 pm?. For the HB groups, G1 (HP10%NBr), G2 (HP10%CT), and G4
(HP10%DW) showed similar Sa values across all time points, while G3 (HBChT) presented an
increase after bleaching (0.049 + 0.004 pm?). In the OB groups, G5 (HP35%NBr), G6
(HP35%CT), and G8 (HP35%DW) maintained similar values throughout the experimental
periods, whereas G7 (HP35%ChT) showed higher Sa after bleaching (0.047 = 0.004 pm?).
Among the CB groups, G9 (CBNBr), G10 (CBCT), and G12 (CBDW) exhibited similar Sa
values at all evaluated times, while G11 (CBChT) presented an increase after bleaching (0.053
+0.008 pm?).

Within-group comparisons indicated that most groups maintained consistent Sa values
across baseline, staining, and bleaching periods. However, G3 (HP10%ChT), G7 (HP35%ChT),
and G11 (CBChT) showed higher SA values after bleaching compared to baseline and staining.
Between-group comparisons demonstrated similar SA values among groups at baseline and
after staining, while after bleaching, the groups associated with charcoal-based toothpaste
(HP10%ChT, HP35%ChT, and CBChT) presented higher values compared to the other groups.
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Table 3. Mean (SD) Sa roughness (pm?) of enamel before treatments (baseline), after

staining and after bleaching. Distinct letters (uppercase vertically and lowercase

horizontally) indicate statistically significant differences (p<0.05).

Group Baseline After Staining After Bleaching

1 (HP10%NBr) 0.039 £ 0.012 Aa 0.035 +0.006 Aa 0.039 +0.003 Aa
2 (HP10%CT) 0.038 +0.006 Aa 0.039 +0.008 Aa 0.041 +0.004 Aa
3 (HP10%ChT) 0.039 +0.006 Aa 0.039 +0.010 Aa 0.049 +0.004 Bb
4(HP10%DW) 0.037 +£0.006 Aa 0.037 +0.004 Aa 0.037 +0.003 Aa
5 (HP35%NBr) 0.034 +0.007 Aa 0.032 +0.007 Aa 0.035 +0.003 Aa
6 (HP35%CT) 0.029 +0.006 Aa 0.031 +0.010 Aa 0.034 +0.004 Aa
7 (HP35%ChT) 0.035 +0.011 Aa 0.030 +0.005 Aa 0.047 +0.004 Bb
8 (HP35%DW) 0.034 +0.009 Aa 0.034 +0.010 Aa 0.035 +0.008 Aa
9 (CBNBI) 0.039 +0.013 Aa 0.033 +0.008 Aa 0.039 +0.003 Aa
10 (CBCT) 0.036 +0.008 Aa 0.036 +0.011 Aa 0.035 +0.001 Aa
11 (CBChT) 0.041 +0.011 Aa 0.034 +0.007 Aa 0.053 +0.008 Bb
12 (CBDW) 0.038 +0.012 Aa 0.038 +0.010 Aa 0.038 +0.003 Aa

Figures 1, 2, and 3 illustrate the enamel surface topography of the groups subjected,

respectively, to 10% hydrogen peroxide at-home bleaching (Figure 1), 37% hydrogen peroxide

in-office bleaching (Figure 2), and combined bleaching (Figure 3). The images corresponding

to the baseline condition of the enamel (A) demonstrate a relatively homogeneous surface, with

slight irregularities resulting from the intrinsic enamel structure and specimen preparation.

Following the coffee staining protocol (B), changes in the surface appearance can be observed,

with greater evidence of surface irregularities. The images obtained after the bleaching

protocols combined with the use of the different toothpastes (C) suggest modifications in the

enamel topographic pattern, evidenced by changes in the distribution of surface irregularities.
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These qualitative findings are consistent with the quantitative surface roughness (Sa) results

obtained by confocal laser scanning microscopy.

Figure 1. Representative images of the enamel surface topography of the experimental groups
G1-G4 subjected to 10% hydrogen peroxide at-home bleaching. (A) Initial enamel surface
appearance (baseline); (B) Enamel surface appearance after the coffee staining protocol; (C)
Final enamel surface appearance after the bleaching protocol associated with the toothbrushing

protocols.
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Figure 2. Representative images of the enamel surface topography of the experimental groups
G5-G8 subjected to 37% hydrogen peroxide in-office bleaching. (A) Initial enamel surface
appearance (baseline); (B) Enamel surface appearance after the coffee staining protocol; (C)
Final enamel surface appearance after the bleaching protocol associated with the toothbrushing

protocols.
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cd

Figure 3. Representative images of the enamel surface topography of the experimental groups
G9-G12 subjected to the combined bleaching protocol. (A) Initial enamel surface appearance
(baseline); (B) Enamel surface appearance after the coffee staining protocol; (C) Final enamel

surface appearance after the bleaching protocol associated with the toothbrushing protocols.
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DISCUSSION

The results demonstrated that the at-home, in-office, and combined bleaching protocols
alone did not significantly alter Sa values. However, specimens brushed with the charcoal-based
whitening toothpaste exhibited significantly higher roughness values after bleaching compared
with the baseline and staining periods. Therefore, the null hypothesis that bleaching protocols
associated with brushing using a charcoal-containing dentifrice would not significantly affect
enamel surface roughness, regardless of the bleaching technique employed, was rejected.

The results showed that no significant changes in enamel roughness were observed after
coffee staining. These findings are consistent with the literature, which describes surface
staining as an optical rather than a structural phenomenon [21].

Current bleaching agents are primarily based on hydrogen peroxide, delivered directly
or indirectly from compounds such as carbamide peroxide. Due to its low molecular weight,
hydrogen peroxide diffuses through enamel and dentin, releasing highly reactive oxygen
radicals that oxidize dark-colored chromophores within the tooth structure. This process breaks
down complex pigment molecules into smaller and lighter compounds, resulting in a whiter
tooth appearance [22]. As a consequence, alterations in enamel structure may occur, including
mineral loss, changes in surface morphology, and reductions in surface microhardness [23].

Although these changes are not clinically or macroscopically visible, previous studies
have reported microstructural enamel alterations induced by bleaching agents, particularly
when high peroxide concentrations and prolonged exposure times are used [12-24]. However,
in the present study, changes in surface roughness occurred exclusively when bleaching was
associated with the use of a charcoal-containing dentifrice. This finding suggests an additional
mechanical effect related to the abrasiveness of charcoal particles present in the toothpaste,
which may have intensified enamel wear on surfaces previously altered by bleaching
procedures. In addition, peroxide-based agents are known to induce temporary changes in the
organic and mineral matrix of enamel, increasing its susceptibility to subsequent mechanical
challenges [25].

Nowadays, over-the-counter products containing hydrogen peroxide or other whitening
agents are easily accessible to the general population. These products promise fast and simple
whitening results and are commonly used without professional guidance or supervision [26].
Among them, activated charcoal-based dentifrices have gained considerable popularity on
social media as a more “natural” alternative for achieving whiter teeth. The composition of

these toothpastes is basically a fine activated charcoal powder produced through controlled
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reheating or chemical oxidation processes [22-10]. Activated charcoal toothpastes promote
tooth whitening mainly through a mechanical rather than a chemical mechanism, acting
primarily on extrinsic stains. In contrast to hydrogen peroxide, which penetrates enamel and
oxidizes intrinsic chromophores, activated charcoal acts superficially through abrasion and
adsorption processes. Its porous particles help remove stains caused by substances such as
coffee, tea, and tobacco by mechanically polishing the enamel surface and adsorbing organic
debris and biofilm. Due to this mechanism, charcoal-containing dentifrices are limited to the
removal of external pigments and do not alter the intrinsic color of the tooth structure. [17-10].
In general, tooth whitening promoted by activated charcoal-based toothpastes is mainly related
to the abrasive cleaning effect produced on the enamel surface during brushing [7]. Therefore,
greater whitening effects with this type of dentifrice depend on higher concentrations of
activated charcoal particles in the product formulation, although their whitening performance
still remains inferior to that achieved with hydrogen peroxide, which promotes true chemical
bleaching of the dental structure. In addition, the long-term use of these toothpastes may
negatively affect enamel surface microhardness [12].

The whitening dentifrice evaluated in the present study contains both hydrated silica and
powdered charcoal as abrasive agents (Table 2), which may contribute to an increased abrasive
potential of the formulation. Hydrated silica is considered the primary abrasive component and
is widely used in dentifrices because of its ability to effectively remove biofilm and extrinsic
stains while promoting enamel polishing [27]. In addition, powdered charcoal acts as a
secondary abrasive agent due to its porous and granular particles, which increase friction against
the enamel surface during brushing [28].

The association of these two abrasive compounds may intensify mechanical wear on
enamel, particularly on surfaces previously altered by bleaching agents. Previous studies have
demonstrated that charcoal-containing dentifrices may present higher dentin and enamel
abrasivity values, as well as increased surface roughness when compared with conventional
toothpastes [29-14]. Therefore, the combined presence of hydrated silica and activated charcoal
may explain the greater roughness values observed after brushing with charcoal-containing
dentifrices on enamel previously treated with hydrogen peroxide in the present study.

Dentifrice abrasiveness is commonly assessed using Relative Dentin Abrasion (RDA)
values, which range from 0 to 250. According to these values, dentifrices may be classified as
low abrasive (RDA 0-70), medium abrasive (RDA 71-100), high abrasive (RDA 101-150), or
potentially harmful to dentin (RDA 151-250) [30]. It is important to note that RDA values are

rarely disclosed by manufacturers. Consequently, most studies report only RDA values, which
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evaluate dentin wear rather than enamel wear. In the scientific literature, charcoal-containing
whitening dentifrices are generally associated with greater abrasivity than conventional
toothpastes, although their abrasive potential may vary considerably depending on the
formulation. Although the RDA value of the conventional dentifrice was identified in the
literature (RDA=70 - low abrasive), no published data regarding either the Relative Dentin
Abrasion (RDA) or Relative Enamel Abrasion (REA) values of the whitening dentifrice
evaluated in the present study were found.

The conventional dentifrice evaluated in the present study contains silica as its primary
abrasive agent, and its abrasive potential may be enhanced when combined with additional
abrasive compounds, such as calcium carbonate, sodium pyrophosphate, titanium dioxide, or
sodium phosphate. However, despite this combination of abrasive agents, the conventional
dentifrice is considered a low-abrasive toothpaste, and brushing of the bleached specimens did
not result in significant changes in surface roughness.

Electric toothbrushing is considered a suitable method for simulating daily oral hygiene
practices in vitro. To ensure standardization, variables such as brushing duration, frequency,
dentifrice amount, and the force applied during brushing were carefully controlled. In the
present study, brushing was performed using an electric toothbrush with soft bristles under a
standardized load of 1.96 N [20]. Although brushing force was standardized, greater enamel
alterations may occur clinically when higher brushing forces are applied during toothbrushing.

The geometric design of toothbrushes influences the development of abrasive tooth
wear. Toothbrushes with parallel bristle tufts produce significantly greater tooth wear than those
with crossed tuft configurations, independent of dentifrice abrasivity and bristle stiffness.
Therefore, toothbrushes with soft, crossed bristle tufts may represent a less abrasive alternative
than parallel tuft toothbrushes. [31]. The present study used an electric toothbrush with soft
bristles. The electric toothbrush promotes dental cleaning through oscillatory—rotatory
movements of the brush head, enabling effective mechanical disruption and removal of the
dental biofilm. The presence of soft bristles allows controlled cleaning of the dental surfaces
and gingival margin, minimizing the abrasive effects on enamel, dentin, and periodontal tissues
while maintaining satisfactory plaque control [32]. The results obtained in the present study
demonstrated that brushing performed either with distilled water (DW) alone or with the
conventional dentifrice did not significantly alter enamel surface roughness, corroborating
previous findings [33-34].

Surface roughness values above approximately Ra = 0.2 um? are considered critical for

promoting greater retention and accumulation of bacterial biofilm on dental surfaces. Below
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this threshold, further reductions in roughness do not appear to significantly decrease bacterial
adhesion. However, when surface roughness exceeds this value, a progressive increase in
plaque retention occurs, thereby increasing the risk of dental caries and periodontal
inflammation [35]. The results obtained in the present study showed that, although the activated
charcoal-based dentifrice significantly increased the surface roughness of dental enamel, all
groups exhibited values below the critical threshold, ranging from 0.029 to 0.053 (Table 3).
However, it should be emphasized that the brushing period was relatively short (21 days, 15s
per day). Therefore, it remains unclear whether the continuous use of these dentifrices could
lead to more significant alterations in enamel morphology.

From the perspective of these findings, the results of the present study indicate that
dental bleaching with hydrogen peroxide, combined with brushing using activated charcoal-
based dentifrices, represents a condition capable of promoting substantial alterations in enamel
structure. This association involves the interaction between a chemical challenge and a
subsequent mechanical challenge, which may intensify modifications in enamel surface
morphology. Consequently, the long-term cumulative effect of this combination may result in
clinically relevant consequences, particularly in patients with previously compromised enamel,
such as those presenting enamel hypoplasia or a history of repeated bleaching procedures [36].
Therefore, the available evidence reinforces the importance of professional guidance regarding

the concomitant use of abrasive dentifrices during bleaching protocols.

CONCLUSION

Considering the limitations of this in vitro study, the results demonstrated that the use
of an activated charcoal-based whitening dentifrice significantly altered dental enamel
roughness when applied during bleaching procedures. This effect was most likely associated
with the greater abrasiveness of the dentifrice rather than with the chemical components of the

toothpaste.
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CONCLUSAO

Considerando as limitacGes deste estudo in vitro, os resultados demonstraram que 0 uso
de um dentifricio clareador a base de carvéo ativado alterou significativamente a rugosidade do
esmalte dental quando utilizado durante os procedimentos clareadores. Esse efeito esteve
provavelmente associado a maior abrasividade do dentifricio, e ndo aos componentes quimicos

da pasta de dente.
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APENDICE

Figura 1. A - Separagdo da coroa com a raiz de incisivo bovino. B - Impermeabilizacdo da

dentina dos espécimes. C - Espécimes prontos para analise da rugosidade inicial.

ARQUIVO PESSOAL ARQUIVO PESSOAL

Fonte: Arquivo Pessoal

Figura 2. A- Ciclagem em café (Nescafé Tradicional, Nestlé) para o manchamento dos

espécimes. B. Manchamento durante 15 dias. C. Aspecto final das amostras ap6s os 15 dias.
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Figura 3. A. Submissdo das amostras aos métodos de remogao de manchas do clareamento
de consultério. B - Amostras submetidas ao clareamento de caseiro. C - Amostras

submetidas a técnica de clareamento combinada

Mini Kit

ARQUIVO PESSOAL ARQUIVO PESSOAL ARQUIVO PESSOAL

Fonte: Arquivo Pessoal

Figura 4 A. Amostras que tiveram como associacdo a escovacdao com dentifricio
convencional. B. Amostras que tiveram como associagdo a escovacdo sem nenhuma pasta
dental. C. Amostras que tiveram como associacdo a escovacao com dentifricio de carvao

ativado
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ANEXOS
Comité de Ef E . 20 Ani
Oficio CEEA-011/2023
Uberaba, 08 de novembro de 2023,
CERTIFICADO

Cerificamos que o protocolo n® 017/2023 relativos ao projeto intitulado
"Avaliacio da Utilizacdo de dentifricio clareador durante as técnicas de clareamento
dental” que tem como responsavel o Prof. Vinicius Rangel Geraldo Martins, esta de
acordo com os Principios Eticos da Expenmentacdo Animal, adotados pelo Comité
de Etica em Experimentacio Animal (CEEA/UNIUBE) regido pela lei n® 11.794/08.

CERTIFICATE

We hereby certify that the protocol n® 017/2023 related to the project entitled
“Effect of whitening toothpastes during in office and at home tooth bleaching” under
the supervision of Prof lan Martin, is in agreement with the Ethical Principles in
Animal Experimentation, adopted by the Ethics Committee in Animal Experimentation
(CEEA/UNIUBE) according to the law n® 11.794/08.

Atenciosamente,

4

Profa. Joely Ferreira Figueiredo Bittar
Coordenadora do CEEA-UNIUBE

Hospital Veteringrio de Uberaba — Avenida Tutunas, 720 — Campus Fazu, Bairro Tutunas,
38061-500, Uberaba-MG (34)3319-8787 ceea@uniube br
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Fontes citadas no texta.
Farmata de acardo com o peridgdice [Vancouwer).

irtigas ndo devern exceder 12 paginas {excluindo as referéncias)
va farmate DIN Ad, 30 linhas por pagina. Maa devem ser incluidas
nais de guatra figuras e quatre tabelas; até 30 referéncias.

L. Revistes sistematicas ¢ Meta-analises
alige da interasie aspedial @ aqueas que inchlsam uma alualidedhs sobra gualguar
i dis Lopicas idenlilcades camo assunlos para el paniddog sardo acelos.

2.1, Titulo & Resurmo Devern indicar gue & Uma revisao
sistematica efou meta-andlise, O resumo normalmeantsa
irclui: DD_IEI‘J\IEI,
miétodos, prncipals resulfados e conclustes.
2.3, Introdug@o Contexts do problema de pasguisa.
Justificativa para a meta-analise (par gue ela &
necessdrial,
Objetivols) ou perguntals) de pesquisa (muitas vezes no
formata PICO).
1.3, Métados
Esta & a secho mais impartante devido so Seu rigar &
reprodutibilidade.
a) Estratégla de busca
Basss d dados utiizadas (PubMad, Soogers, tc.|.
Pailavras-chaws & termnos o busca.
Datas de busca.
b} Critérios de inclusis e exclusio
Tipos de estudos.
Papulagio, intervengio, comparador, desfechos,
) Selecas das estudos Processo de Driagem
(NMuxegrama no estila PRISMA).

d} Extracdo de dados
Quais dades foram coletades e camao.
e| Avakacio da quakdade cu risco de vids
Furrarmantas ulilades (per ., Cochrarm ik of Bim].
i Anahse estatistica
Tigez de Pezadailo [afaites foos ou afsites aoatérios).
Madidas de efaito (OR, BR, d de Cahen, et
Heterageneidade (1%).
Andlse do sensiblidade ou de Subgnogsss.
Avaliacho do wiés de publicagdo (par e, funned plat).
Z.4. Resulados
Mimaro de sstudes incluides.
Caracteristicas do astuda
Fesultadas quantitativos (forest plots).
Heterogeneidade observada.
Fesultados de andlises adicionais.
2.5, Discussan
Interpretacin dos resultados.
Comparacio com a liberatura anterior.
Irnplicagdes clinicas ou tedricas.
LirmitacGes da rmeta-analise.
Passiveis vieses,
2.6, Conclusdes
Sintese clara dos principais achados,
Relewhncia pritica ou cientifica.
2.7, Outras segdes impartantes
Financiamento @ confitos de inberesse.
Ragistro de protorods {por exemplo, PROSFERD).
Material suplementar (se aplicavel).

Nap devern exceder 14 paginas (eacluindo as referéncias) no
farmata DIN &4, carm 30 linhas por pagina. Devem conter no
miximo quatro figuras & guatra tabelas par artigo; ate B0
referéncias.

REFERENCIAS
A5 referéncias devern ser numeradas consecutivamente ni
arderm de aparecimenta no texto do rmanuscrita, citadas
entre colcheted no Texta. Mo usar parénteded ou super-

Leripls.

Exempla: [1] au [1-3] ou [1,4-8]

No final do docwmento, todas as referéncias dewem aparecer em
wma lista numerada, uma apés a outra, ra formato Yancouwver

Exemplas de Referéncias Wancouver

= #rtigo de periddica: Sobrenome do autor Iniciais. Titulo da
artiga. Mome da pericdice (abreviado), Ano Més
Dvia;Valume| Edic Ba)-paginas.

Exempla: 1. Smith |4, Daoe |E. Titulo da artiga. N Engl |
Med. 2026 Jan 15;384(2}:100-105.

= Livro: Sabrenome do sutor Iniciais. Titula da livro. Edigia.
Local de publicagia: Editora; Ana.

Exempla: 2. Doe |. Titula da livra. 22 ed. Landon: Publisher;
2025.

= Site: AutorOrganiragio. Titule da paging [Intermet]. Lacal de
publicagia: Editara; Ana [citade Ano Més Dial. Disponivel em:
URL.

Exempla: 3. World Health Organization. Titule [Intemet].
Geneyva: WHO; 2026 [citado 2026 Apr 1). D panivel am:
hittpd: Sarwv who.inty
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Daclaracho de Consantimants Informads

0s pacientes tém direito & privacidade gue nao deve ser wialada
sem carsentmento informado. Infarmacfes gue possam
identificar, incluindo nomes dos pacientes, inkciais ou ndmeros de
hospital, nda devem ser publicadas em descrigtes por escrito,
fotagrafias & pedigrees, a menos que as informagoes segpam
essenciais para fins cientificos e o paciente (ou pai ou tutor) dé
cansentimente informade par escrito para publicagdo. O
consentimento informado para este fim exige que wm pacients
mentificivel tenha o maruscrits 3 ser pubbcado mestrado.

0= autares devem informar os pacientes se gualquer material
potencialmente identificdvel puder ser acessivel via Internet apis
a publicacda. Detalhes de identificagio devem ser cmitidas se
niao foremn essenciais. O aranimato complete € dificil de alcangar,
mas o consentimento informado deve ser obtida se houver
qualquer divida. Por exemplo, coultar a drea das olhas em
fotagrafias de pacientes & insuficiente para proteger o anonimato.
Se caracteristicas identificdweis forem alteradas para
salvaguardar o anonimate, come em pedigrees genétices, os
autares devem garantir gue essas mudangas nao distorgam o
significado centifica, & as editores devem chservar issa.

Guande o condentirments infarmado Liver sida ablida, deve ser
indicada no artigo publicada.

Exigéncias éticas em relacao a experimentacdo com humanos
= animais

Eite jormal sdere A< diretrizes &ticas. Todas o5 aukores desem
certificar que a artigo submetido foi avaliada por um Camité
de Etica autorizade e recanhecido.

PARA ETICA MEDNCA: Deontologia, Cadigas de Pratica,
Diretrizes, Prafissianalisrmo

i,

w.wma. netiwhat-we-do/medic al-athic

Requisitos de conflite de Interesses
"I.lp-:.'.l‘www.medir.inuural.:nm.’u-d-u.'l:ni.pdl" I

N FINAL DD MANUSCRITO, todas as subrmissoes ao ournal af
Clinical ard Experimental Dentistry davern ineluwir:

1. Conflite de interesses
0O autores devern divulgar todas as relagdes au intereddes
gue podtarm influenciar au enviesar a trabalha.

Par faver, siga o International Committes of Medical |ournal
Editors para Canflitas de Interesses:

i'l.tpu:.ln‘www.i:mju.ury:nnlli:t:-n-{-inLErE:h'

Um conflita de interesses sxiste se autones ou Suas
instituigdes tivarem relacoes financeirad ow pessoais cam
oubras peddaas au organizagdes que padsam influendiar
inadequadamente (Wids] suas agdes.

Relacionamentos financeiros s50 facilmentse identificaveis,
mas conflitas também podermn surgir de relacionamentos
petasis, campeticia acadérmica ou paixia intelectual.

Todas as submibssdes ao pournal of Clinkal and Experimantal Dentistry
devem inclur divulgagio de todos s relationamentos que possam ser
visbos coma apresentands um potental conflito de interesses. Todos of
autores 530 obrigades a fernecer uma declaragio assnada de sous
conflitos de interesse come pane do formuldrio de dedaragio do o

htpﬂ-:.’n‘ﬂww.rriedil:inuural.l:nm.'l:unflil:t_iud.htm
2. Etica. Sob o subtitule Etica, a apravacia do comité de ética

Fam a Aanmarn de refarfncia

3. Fonbe de Financiaments 500 urn subtitula de Fonle de
Finarei uranin Sa o firsscismente rds avtiear divzenival, dreslgua-c.

4. Contribuigoes dos Sab um subtitule de Aubares’
autores. contribuicoes.

Indexsdo am:

- Indexado no PubMed (2013- |

- indexado no PubMad Central® (PRI [2012- 1
- Indexado no Sistema DOIE

- ndexado no SCOPLS

Textn completo gratusto no FC (Biblioteca Macanal de Medicina
das EUA, Insttuto Macional de Sabde, MIHNUM, EUA) desde 2012

*'I.'I.p:.-;f.l\www.n:hi. nlm.nih.gow/pmefjournalsf215 37 I

Informagan

E-miail: jced@jced.es



