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RESUMO
Para preservar a estrutura dental, a remocdo seletiva do tecido cariado tem sido indicada.
Entretanto, por ser um substrato que apresenta uma maior variabilidade ao longo da interface,
sdo relatados prejuizos na unido. Estratégias sdo desenvolvidas com o intuito de minimizar as
limitacGes desse substrato. O Resveratrol (RVT) é um composto fendlico natural com agédo
antioxidante que apresenta biocompatibilidade em dentina. O objetivo desse estudo foi avaliar
in vitro, o potencial antimicrobiano e a influéncia na adesdo a dentina afetada por carie do pré-
tratamento dentindrio com uma solugdo de resveratrol/etanol nas concentracfes de 0,001%,
0,002% e 0,003% p/v comparados aos grupos controle (dgua destilada ou etanol 100%) e
solucdo de clorexidina 2%. Foram utilizados 60 terceiros molares higidos submetidos a inducgéo
de dentina afetada pela ciclagem de pH. Para a microtracdo (n=6), os dentes foram tratados com
as solucbes de tratamento durante 1 minuto, restaurados e analisados em uma maquina de
ensaios universais imediatamente e apds 6 meses de armazenamento em agua destiliada.
Micropermeabilidade (n=2) foi utilizada para a analise da morfologia da camada hibrida por
meio da microscopia confocal a laser. Para o teste microbiolégico (n=3) foram confeccionados
espécimes de dentina de 4x4x2 mm?® e divididos em seis grupos. Os espécimes foram
submetidos a um desafio cariogénico, durante 5 dias, in vitro, imersos em TSB contendo extrato
de levedura com sacarose a 10% e inoculados com S. mutans ATCC 25175. Apds o periodo
experimental, o biofilme formado foi coletado e a relagdo de unidades formadoras de colonia
foi estabelecida. Para o teste de microtracdo realizou-se o teste de ANOVA two-way, seguido
de teste de Tukey. Para a microbiologia, os dados foram tranformados em logaritmo e
analisados por ANOVA, seguido de teste de Tukey. O nivel de significancia foi estabelecido
em 5%. O grupo tratado com etanol obteve maior resisténcia de unido (p=0,028) quando
comparado ao grupo apenas adesivo, mas ndo apresentou diferenca significativa entre 0s grupos
RVT e CHX (p>0,05). Todos o0s grupos apresentaram resisténcia de unido inferior ap6s 6 meses
em comparagdo com o teste imediato (p<0,001).Observou-se diferenca estatistica em relacao
ao potencial antimicrobiano entre a clorexidina e os demais grupos (p<0,001). O pré-tratamento
com resveratrol ndo prejudicou a resisténcia de unido a dentina desmineralizada artificialmente

e ndo demonstrou potencial antimicrobiano significativo contra o S. mutans.

Palavras-chave: Adesivos dentinarios; Antibacterianos; Polifendis; Colageno



ABSTRACT

To preserve tooth structure, selective removal of carious tissue has been indicated. However,
as it is a substrate that presents greater variability along the interface, damages in the union are
reported. Strategies are developed in order to minimize the limitations of this substrate.
Resveratrol (RVT) is a natural phenolic compound with antioxidant action that presents
biocompatibility in dentin. The objective of this study was to evaluate in vitro the antimicrobial
potential and the influence on adhesion to caries-affected dentin of dentin pretreatment with a
resveratrol/ethanol solution at concentrations of 0.001%, 0.002% and 0.003% w/v compared to
control groups (distilled water or 100% ethanol) and 2% chlorhexidine solution. Sixty sound
third molars submitted to induction of dentin affected by pH cycling were used. For microtensile
(n=6), teeth were treated with the treatment solutions for 1 minute, restored and analyzed in a
universal testing machine immediately and after 6 months of storage in distilled water.
Micropermeability (n=2) was used to analyze the morphology of the hybrid layer using confocal
laser microscopy. For the microbiological test (n=3) 4x4x2 mm? dentin specimens were made
and divided into six groups. The specimens were submitted to an in vitro cariogenic challenge
for 5 days, immersed in TSB containing yeast extract with 10% sucrose and inoculated with S.
mutans ATCC 25175. After the experimental period, the biofilm formed was collected and the
ratio of colony forming units has been established. For the microtensile test, the two-way
ANOVA test was performed, followed by the Tukey test. For microbiology, data were log-
transformed and analyzed by ANOVA, followed by Tukey's test. The significance level was set
at 5%. The ethanol-treated group achieved higher bond strength (p=0.028) when compared to
the adhesive-only group, but it did not show a significant difference among the RVT groups
and CHX (p>0.05). All groups showed lower bond strengths after 6 months compared with
immediate test (p<0.001).There was a statistical difference in relation to the antimicrobial
potential between chlorhexidine and the other groups (p<0.001). Pretreatment with resveratrol
did not impair bond strength to dentin artificially demineralized and did not demonstrate

significant antimicrobial potential against S. mutans.

Keywords: Dentin-bonding agents; Anti-bacterial agents; Polyphenols; Collagen
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1 INTRODUCAO GERAL

Os sistemas adesivos sdo responsaveis pela unido entre o substrato dentario e os
compdsitos restauradores estéticos; tais sistemas agem promovendo uma unido em dentina, por
meio da infiltracdo de seus mondémeros por entre as fibrilas colagenas expostas durante o
condicionamento acido. Essa interface obtida pela infiltracio dos mondmeros adesivos por
entre as fibrilas colagenas origina uma zona denominada camada hibrida (NAKABAYASH et
al., 1982).

Sabe-se que, em longo prazo, a camada hibrida estd sujeita a degradacdo. Essa
degradacdo é decorrente de varios fatores, entre eles: as propriedades hidrofilas dos monémeros
resinosos e a permanéncia de solventes residuais devido a evaporacdo incompleta durante a
técnica adesiva. Além disso, a interface adesiva estar sujeita a degradacao devido a ativacao
das MMP’s (Metaloproteinases de Matriz), enzimas proteoliticas capazes de hidrolisar a matriz
organica da dentina desmineralizada (KHAMVERDI; REZAEI-SOUFI; ROSTAMZADEH,
2015).

Durante a progressdo do processo carioso, ha a formagdo de dois tipos distintos de
dentina, classificadas de acordo com a sua consisténcia clinica em: mole ou macia e a dura. A
dentina mole ou macia se configura como uma zona ne crotica superficial, de substrato
vastamente desmineralizado, apresentando fibrilas de coldgeno degeneradas, que perderam suas
ligagBes cruzadas e uma grande biomassa bacteriana. J& a dentina dura, é considerada uma
variacao da dentina reacional, apresentando pequenas alteracdes na reticulacédo das suas fibrilas
colagenas e precipitados mineralizados dentro dos tabulos dentinarios (RODRIGUES et al.,
2021; FATTAH et al., 2021 INNES et al., 2016). Entretanto, estudos mostram que a dentina
dura pode ser remineralizada, tornando-se um possivel substrato para a adesdo em
procedimentos restauradores. No entanto, por ser um substrato que apresenta uma maior
variabilidade e uma composicéo irregular ao longo da interface, em compara¢do com a dentina
higida, pode desencadear prejuizos relacionados a longevidade e efetividade da interface
adesiva restauradora. Assim, alguns estudos mostram uma menor resisténcia de unido, uma
menor infiltracdo adesiva e uma maior propensédo a degradacao hidrolitica em dentinas afetadas
por carie, quando comparadas a dentinas sadias (COSTA et al., 2017; ISOLAN et al., 2018;
JOWKAR et al., 2021).

Durante muito tempo, o tratamento para a carie preconizou a total remocéo do tecido
cariado, com o intuito de evitar futuras atividades cariogénicas, fornecendo uma base bem

mineralizada de dentina para a confec¢do da restauragcdo (ARAUJO et al., 2017).
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Porém, em lesdes de carie profundas, a remocéo total do tecido cariado apresenta risco
significativo de exposigdo pulpar. Assim, a remocao seletiva de tecido cariado é recomendada.
Durante essa remocao seletiva, a dentina afetada por cérie permanece na parede pulpar e €
vedada sob a restauracdo (SCHWENDICKE et al., 2019). Nesse contexto, surgiu a discussao
sobre a real necessidade da remoc¢do completa dos tecidos cariados, durante o preparo cavitario,
para o tratamento restaurador de dentes com presenca de céries profundas (BARROS et al.,
2020; COSTA et al., 2017).

Estudos mostram que, hd uma paralizacdo da atividade cariogénica de lesbes
parcialmente escavadas, se forem perfeitamente isoladas da cavidade oral. Essa paralizacao
ocorre, pois, a microbiota residual fica exposta a uma maior homogeneidade de nutrientes,
principalmente proteinas séricas ao invés de carboidratos, gerando um estresse de inanigdo que
afeta significativamente os microrganismos, diminuindo a carga microbiana (FIRMINO et al.,
2018; MALTZ et al., 2002; PADDICK et al., 2005).

Em regiGes desmineralizadas por cérie, uma camada hibrida adequada dificilmente é
formada (HAJ-ALI et al., 2006). Esse substrato apresenta-se mais poroso, devido a
hipomineralizacdo. Assim, ocorre uma desmineralizacdo mais profunda, ap6s o
condicionamento acido, dando origem a uma zona mais profunda de coladgeno parcialmente
exposto, tornando mais dificil a infiltracdo dos mondmeros resinosos. Assim, ha a presenca de
um maior namero fibrilas colagenas ndo infiltradas e expostas a degradacdo (HAJ-ALI et al.,
2006; LENZI et al., 2014)

Dessa forma, procedimentos e materiais que melhorem a qualidade da unido, reduzindo
a infiltracdo da agua e a degradacdo do coladgeno da camada hibrida, sdo benéficos para tornar
a interface resina-dentina mais estavel, mesmo em substratos alterados (COSTA et al., 2017).
Alem disso, materiais que exibam atividade antimicrobiana, também podem ser favoraveis,
tendo em vista, um substrato com bactérias remanescentes. Adicionalmente, o aumento da
longevidade de restauragdes de resina composta proporcionara uma reducéo significativa nos
custos dos servicos odontoldgicos publicos e privados, uma vez que, as trocas de restauracdes
serdo minimizadas.

O resveratrol (RVT) é um antioxidante polifenilico, de ocorréncia natural, presente em
diversas espécies de vegetais, como uva, amora, amendoim e eucalipto. Seu home quimico €
trans-33,5,4 -trihidroxi estilbeno. O resveratrol ocorre em duas isoformas cis e trans-
resveratrol, sendo sua isoforma trans a mais biologicamente ativa. Nas ultimas décadas, tem
ganho a atencdo dos cientistas devido a seus efeitos anticancerigenos, anti-inflamatorios,

redutores de agucar no sangue e outros efeitos cardiovasculares benéficos. Na terapia anticancer
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é considerado, por alguns, como um agente promissor, pois é capaz de afetar as 3 fases distintas
da carcinogénese: iniciacdo, promogdo e progressao (KRAFT et al., 2009). Além disso, também
possui a capacidade de inibir o crescimento de alguns microrganismos, como bactérias gram
positivas, gram negativas e fungos (CHAN et al., 2002; PAULO et al., 2010).

Tal substancia vem sendo analisada em distintas estratégias na Odontologia
restauradora, seja em pre-tratamento dentinario ou em incorporagdes nos sistemas adesivos.
Estudos mostram que a adigéo de reservatrol pode melhorar a biocompatibilidade sem causar
influéncia negativa na resisténcia de unido de adesivos autocondicionantes (ATALAYIN et al.,
2019; ATALAYIN et al., 2015; GUO et al., 2021). Quando usado como solucdo de pré
tratamento, o reservatrol pode proporcionar estabilidade de unido desejavel entre os adesivos e
a dentina, reduzindo a frequéncia de substituicdo de restauracdes de resina composta (PORTO
et al., 2018). Peng e colaboradores, em 2020, mostraram em seu estudo que a solucdo de
resveratrol/etanol pode ser usada como um primer de dentina versatil, pois pode biomodificar
as fibras de colédeno, aumentar a forca da interface de unido, reduzir a ocorréncia de
nanoinfiltracéo, inibir a atividade de MMP’s ¢ atuar como agente bacteriostatico.

Assim, o resveratrol vem apresentando resultados promissores, 0s quais, podem também
apresentar perspectivas positivas, quando aplicadas sobre a dentina afetada, visando minimizar
as adversidades adesivas relacionadas a esse substrato.

Dessa forma, o objetivo dessa pesquisa foi avaliar, in vitro, o potencial antimicrobiano
e a influéncia na adesdo a dentina afetada por cérie do pré-tratamento dentinario com uma
solucdo de resveratrol nas concentracdes de 0,001%, 0,002% e 0,003% p/v comparados ao

grupo controle (agua destilada ou etanol) e solugdo de clorexidina 2%.
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2. PROPOSICAO

O presente trabalho teve como objetivos:

2.1 Objetivo geral

Avaliar, in vitro, o potencial antimicrobiano e a influéncia na adeséo a dentina afetada
por cérie do pré-tratamento dentinario com uma solucgéo de resveratrol/etanol nas concentracfes
de 0,001%, 0,002% e 0,003% p/v comparados ao grupo controle (dgua destilada ou etanol
100%) e solucéo de clorexidina 2%.
2.2 Objetivos especificos

e Analisar in vitro o potencial antimicrobiano do pré-tratamento de resveratrol/etanol nas
concentragdes de 0,001%, 0,002% e 0,003% p/v.

e Analisar, invitro, a influéncia do pré-tratamento de resveratrol/etanol nas concentracdes
de 0,001%, 0,002% e 0,003% p/v sobre a resisténcia de unido imediata e, apds 6 meses
de armazenamento, de um sistema adesivo universal & dentina afetada por cérie.

e Analisar a morfologia da camada hibrida promovida por um sistema adesivo universal,
apos aplicacdo do pré-tratamento de resveratrol/etanol, nas concentracGes 0,001%,
0,002% e 0,003% p/v, sobre a dentina afetada por cérie, por meio de microscopia

confocal a laser.
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3. CAPITULO

Esta dissertacdo esta baseada no Artigo 46 do Regimento Interno do Programa de Pds-
Graduacdo em Odontologia da Universidade Federal do Ceara que regulamenta o formato
alternativo para dissertagcdes de Mestrado e teses de Doutorado, e permite a insercao de artigos
cientificos de autoria ou coautoria do candidato. Por se tratar de estudos envolvendo seres
humanos, ou parte deles, o projeto de pesquisa foi submetido a apreciacdo do Comité de Etica
em Pesquisa da Universidade Federal do Ceard, tendo sido aprovado (Parecer n° 4.651.854
15/04/2021). Assim sendo, esta dissertacdo € composta de um artigo cientifico que sera

submetido a publicacdo conforme descrito abaixo:

CAPITULO 1: Antimicrobial and biomodification capacity of resveratrol in caries-
affected dentin. Este artigo sera submetido a publicacéo no periédico Archives Oral
Biology (ANEXO B)
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3.1 Capitulo 1
TITULO: Antimicrobial and biomodification capacity of resveratrol in caries-affected dentin.

Caroline Négila do Nascimento Terto?, DDS; Juliana Paiva Marques Lima Rolim® DDS, MSc,
PhD; Gislaine Cristina Padovani®, DDS, MSc, PhD; Vanara Floréncio Passosd® DDS, MSc,
PhD.

8estudante de Pés-Graduacdo em Odontologia. Faculdade de Farmacia, Odontologia e

Enfermagem — Universidade Federal do Ceara, Fortaleza — Ceara — Brasil.

b Professora do curso de Odontologia do Centro Universitario Christus, Fortaleza — Ceara —

Brasil.

¢ Professora do Departamento de Clinica Odontoldgica. Faculdade de Farmacia, Odontologia

e Enfermagem — Universidade Federal do Ceara, Fortaleza — Ceara — Brasil.

Endereco para correspondéncia:

Vanara Floréncio Passos

Faculdade de Farmécia, Odontologia e Enfermagem
Departamento de Clinica Odontoldgica

Rua Monsenhor Furtado S/N

Fortaleza, Ceard, BR 60020-181

E-mail: vanarapassos@hotmail.com
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ANTIMICROBIAL AND BIOMODIFICATION CAPACITY OF RESVERATROL IN
CARIES-AFFECTED DENTIN

ABSTRACT

Objective: To evaluate the antimicrobial potential and influence on adhesion to caries-affected
dentin of dentin pretreatment with a resveratrol/ethanol solution at 0.001%, 0.002% and
0.003% wiv.

Design: Sixty sound third molars submitted to induction of dentin affected by pH cycling were
used. For microtensile (n=6) teeth were divided into 6 groups: RVT1 (resveratrol/ethanol
0.001%), RVT2 (resveratrol/ethanol 0.002%), RVT3 (resveratrol/ethanol 0.003%), ETN
(ethanol), CLX (2% chlorhexidine) and BOND (adhesive) and analyzed in a universal testing
machine. Micropermeability (n=2) was analyzed using confocal laser microscopy. For the
microbial test (n=3) the 4x4x2 mm?3 specimens were divided into the same 6 groups, but with
the replacement of the (BOND) group by the H20O group (distilled water). The specimens were
submitted to an in vitro cariogenic challenge for 5 days, immersed in TSB containing yeast
extract with 10% sucrose and inoculated with S. mutans ATCC 25175. The biofilm formed was
collected and the ratio of colony forming units was established. For the microtensile test, the
two-way ANOVA test was performed, followed by the Tukey test. For microbiology, data
were log-transformed and analyzed by ANOVA, followed by Tukey's test. The significance
level was set at 5%.

Results: The ethanol-treated group achieved higher bond strength (p=0.028) when compared
to the adhesive-only group, but it did not show a significant difference among the RVT groups
and CHX (p>0.05). All groups showed lower bond strengths after 6 months compared with
immediate test (p<0.001).There was a statistical difference in relation to the antimicrobial
potential between chlorhexidine and the other groups (p<0.001).

Conclusion: Pretreatment with resveratrol did not impair bond strength to dentin artificially

demineralized and did not demonstrate significant antimicrobial potential against S. mutans.

Keywords: Dentin-bonding agents; Anti-bacterial agents; Polyphenols; Collagen
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1. INTRODUCTION

One of the main causes of restoration unsuccessful is the failure of the adhesive/dentin
interface (Guo et al.,2021). This interface is called the hybrid layer and is formed by the
infiltration of adhesive monomers between the collagen fibrils exposed during acid etching (De
Munck et al., 2005, Van Meerbeeck et al., 2011).

It is known that, in the long term, the hybrid layer is subject to degradation. This
degradation is due to several factors, including: the hydrophilic properties of the resin
monomers and the permanence of residual solvents due to incomplete evaporation during the
adhesive technique. In addition to the adhesive interface, it is subject to degradation due to the
activation of matrix metalloproteinases (MMP's) and cysteine cathepsins (CTP's), proteolytic
enzymes capable of hydrolyzing the organic matrix of demineralized dentin (Silva et al., 2020).

In the context of minimally invasive dentistry, conservative treatments have been
advocated, such as selective removal of carious tissue (Rodrigues et al., 2021). However,
adhesion in affected dentin is even more critical, due to the morphological changes found in the
substrate, which makes a perfect hybrid layer difficult to form. The affected dentin is
hypomineralized and after acid conditioning a deeper layer of partially exposed collagen is
created, which makes infiltration of adhesive monomers difficult and culminates in a zone rich
in non-infiltrated collagen fibrils and exposed to degradation (Rodrigues et al., 2021, Neves et
al., 2011, Schwendicke et al., 2016).

Dentin biomodification has been proposed as a strategy to improve the mechanical and
biochemical properties of dentin through the formation of collagen cross-links. During the
adhesive procedure, the prior application of bioactive agents on demineralized dentin increased
the bond strength of the adhesive to the dentin. This is possible due to the reduction of the
hydrophilicity of the hybrid layer, increase in the number of collagen cross-links and
nonspecific inhibition of the proteolytic activity of MMP's and CTP's, thus, the collagen
network becomes more stable and resistant to biodegradation (Seseogullari-dirihan et al., 2016).

Resveratrol (RVT) is a naturally occurring polyphenolic antioxidant present in several
plant species, such as grapes, blackberries, peanuts and eucalyptus (Vestergaard et al., 2016).
This substance has been analyzed in different strategies in restorative dentistry, whether in
dentin pretreatment (Porto et al., 2018, Peng et al., 2020) or incorporation into adhesive systems
(Guo et al., 2021, Porto et al., 2021). Studies show that when used as a pretreatment solution,
resveratrol can provide desirable bond stability between adhesives and dentin (Guo et al., 2021,
Porto et al., 2018, Peng et al., 2020). Thus, the resveratrol has shown promising results related
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to the improvement of dentin adhesion, however, there are no studies evaluating its performance
in caries-affected dentin, in addition, the results about its antimicrobial capacity against are still
conflicting S. mutans. Thus, the objective of this study was to evaluate, in vitro, the
antimicrobial potential and the influence on adhesion to caries-affected dentin of dentin
pretreatment with a resveratrol/ethanol solution at concentrations of 0.001%, 0.002% and
0.003% w/v compared to control groups (distilled water or 100% ethanol) and 2% chlorhexidine
solution. The null hypotheses were (1) there is no difference between the tested groups in terms
of adhesive efficacy and (2) there is no difference between the tested groups in terms of

antimicrobial potential.

2. MATERIALS AND METHODS

2.1. Formulation of resveratrol/ethanol solutions

Absolute ethyl alcohol was chosen as the solvent in our study because of the poor water
solubility of resveratrol (0.03 g/L at 25 °C). Resveratrol (RVT) (SM Empreendimentos
Farmeceuticos Ltda, SP, Brazil) will be dissolved in ethyl alcohol (100%) (Peng et al., 2020)
to produce three experimental primer solutions at 0.001%, 0.002% and 0.003% wi/v.

2.2 Induction of caries-affected artificial dentin

Sixty sound human third molars extracted in private clinics were used, with the consent
of the patients, through the Tooth Donation Term, under the approval of the institutional Ethics
Committee (Committee opinion n° 4.651.854) and stored in 0.1% thymol solution. at 4 °C, for
a maximum period of three months (Humel et al., 2007). The teeth will be randomly distributed
among the groups (Table 1), through an Excel software (Microsoft Excel®, Random
command). Each tooth was sectioned to expose a flat dentin surface using a water-cooled, low-
speed diamond disc (Isomet 4000; Buehler, Lake Bluff, USA), thereby removing the occlusal
enamel and roots.

The exposed occlusal dentin surface was polished with #600 silicon carbide sandpaper
(Carbimet, Buehler, Lake Bluff, IL, USA) to create a smooth, patterned surface. All other
surfaces were coated with acid resistant nail varnish (Colorama Maybelline Ltda, Sdo Paulo,
Brazil). A layer of partially demineralized dentin was created on the uncoated surface through
pH cycling.

The demineralizing solution was composed of 1.5 mM of calcium chloride (CaCl.); 0.9
mM monopotassium phosphate (KH2PO4); 50 mM acetic acid and 5 mM sodium sorrel (NaNs)
adjusted to pH 4.8. The remineralizing solution was composed of 1.5 mM of calcium chloride
(CaClz); 0.9 mM monosodium phosphate (NaH2PQO4); 0.13 M sodium chloride (KCI) and 5 mM
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sodium sorrel (NaNs) buffered to pH 7.0 with Buffer HEPES. Each sample was immersed in
10 mL of demineralizing solution for 8 h, followed by immersion in 10 mL of remineralizing
solution for 16 h, with fresh solutions used for each cycle. This procedure was carried out for
14 days at room temperature. After preparing the dentin surface, the teeth were divided into six
groups (n=6) according to the pretreatment to be used (Qi et al., 2012).

2.3 Adhesive procedure

All teeth underwent adhesive procedures. For this, 37% phosphoric acid (Condac 37%
Phosphoric Acid Conditioner - FGM, Brazil) was applied for 15 s on dentin, then rinsed with
water for 30 s, followed by drying of the dentin. The experimental primers were applied to the
specimens using a microbrush (Microbrush International, WI, USA) for 60s, with the exception
of the BOND group, then the excess was removed with absorbent paper and the Single Bond
Universal adhesive system was used. Thus, a layer of adhesive was applied under the affected
dentin with an applicator brush (Microbrush International, W1, USA) rubbing it for 20 seconds,
then a light jet of air was applied for 5 seconds to evaporate the solvent and light curing for 20
seconds (Bluephase Ivoclar Vivadent, Brazil) with an irradiance of 1100 W/cm?,

2.4. Restorative Procedure

For the microtensile test, the teeth were restored with Z-100 composite resin (3M ESPE,
St. Paul, MN, USA), with 5 increments of 1.0 mm thick (Silva et al., 2015) each and light cured
individually for 40 seconds (Bluephase Ivoclar Vivadent, Brazil) with an irradiance of
1100mW/cm2.

2.5. Microtensile bond strength testing

After storage in distilled water at 37 °C for 24 h, the teeth were sectioned longitudinally
in the mesio-distal and buccal-lingual directions, through the bonded interface, using a diamond
disk under abundant water cooling (IsoMet 4000, Buéhler, Lake Bluff, IL, USA), to obtain
composite resin sticks and tooth structure, with a cross-sectional area of approximately 1.0mmz2,

The sticks were divided into two groups: tested immediately (24 hours of storage in
distilled water at 37°C) and tested after 6 months (stored in distilled water at 37°C, with change
of solution weekly). The area of the sticks was measured prior to the performance of the
mechanical test, with a digital caliper (Starrett Industria e Comercio Ltda, S&o Paulo, SP,
Brazil).

The sticks were individually fixed in a microtensile device (ODMTO03d, Odeme
Biothecnology, Joacaba, SC, Brazil), with cyanoacrylate resin (Superbonder Gel, 3M, Séo
Paulo, Brazil) and subjected to tensile force in a universal testing machine (Instron Corp,

Canton, MA, USA) at a speed of 0.5 mm/min until failure occurs. The results of the mechanical
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microtensile tests were obtained, in MPa, by dividing the load at the moment of failure (N) by
the cross-sectional area of the toothpick (mm?).

Bond strengths of sticks from the same tooth were averaged and the mean was used as
statistical units. Data were analyzed using the statistical program Statistical Packcage for the
Social Sciences (SPSS) version 22.0 for Windows, by two-way ANOVA (pre-treatment and
storage time) and Tukey's test.(p<0.05).

2.6. Micropermeability evaluation

Two teeth per group (n = 2) were bonded as previously described with the adhesive
doped with 0.1wt% rhodamine-B (Sigma Aldrich, St. Louis, MO, USA) and assessed by
confocal laser scanning microscopy (CLSM). In brief, the micropermeability of resin—dentin
interfaces was evaluated using a 0.3 wt% aqueous fluorescein (Sigma Aldrich, St. Louis, MO,
USA) solution. This dye was perfused for 3h under 15 cm H20 simulated pulpal pressure to
test the sealing ability of the adhesive after different pre-treatments. The specimens were
subsequently cut into 1 mm thick slabs, slightly polished with 2000 grit polishing paper and
sonicated for 2 min.

The specimens were evaluated using CLSM (LSM 710, Carl Zeiss, Munchen, Germany)
equipped with a 63x/1.4 NA oil immersion lens using 488-nm and 568-nm laser illumination.
CLSM fluorescence images were obtained with a 1 um z-step to section optically the specimens
up to 20 um below the surface. The z-stack scans were compiled into single projections. Each
resin—dentin interface was entirely characterized and images were randomly captured along
bonded interfaces representing the micropermeability characteristic from each group (Feitosa
etal., 2014)

2.7 Antimicrobial evaluation
2.7.1 Specimen preparation

Dentin specimens were prepared in dimensions of 4x4x2 mm? using a low-speed, water-
cooled diamond disk (Isomet 4000; Buehler, Lake Bluff, USA). Subsequently, they were
polished with #320, #600 and #1200 silicon carbide sandpaper (Carbimet, Buehler, Lake Bluff,
IL, USA). The samples were cleaned in an ultrasonic bath for 15 minutes, then sterilized in an
autoclave for 15 minutes at 121°C. The samples were randomly distributed into six groups
(n=9) and the experiment was performed in triplicate (Porto et al., 2021).

2.7.2 Application of pretreatments

In a 24-well plate, the specimens were immersed in 2ml of the pretreatment solutions

for 60s. Two negative control groups with 100% ethanol and distilled water and a positive

control group with 2% chlorhexidine were used.
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2.7.3 Microbiological model of Streptococcus mutans biofilm formation in vitro.

Streptococcus mutans ATCC 25175 was cultured overnight at 37° C in a sterile brain—
heart infusion broth (BHI CM0225; Oxoid LTD, SP, Brazil) in a partial atmosphere (5% CO2).
After 18 h, the Gram test was conducted to verify the existence of S. mutans exclusively. The
obtained bacterial suspension was adjusted to a specific optical density of 108 through the
McFarland Scale. For the experiment, a 24-well plate (Cell Culture Plate-24 wells, Prolab, S&o
Paulo, SP, Brazil) was used, in which each well contained 2.0 mL of tryptone-soybean broth
and 1.0% of previously filtered sucrose and was inoculated with 0.1 mL (2 x 108 colony-
forming units [CFU] mL—1) of the S. mutans ATCC 25175 culture. Finally, the specimens were
inserted into each well. Bacterial inoculation was performed only on the 1st day, and the culture
medium was replaced daily during 5 consecutive days. The 24 well plates were incubated at
37°C in 5% CO2 throughout the entire experimental period. At each transfer, the culture
samples were cultured on BHI agar plates and incubated at 37°C in a 5% CO2 atmosphere to
verify purity (Silva et al., 2020).

2.7.4 Collection of formed biofilm

A 0.9% saline solution (NaCl) was prepared at a ratio of 0.9 g/100 mL and preautoclaved
(121°C, 15min). On the 3" experimental day, the biofilm formed on the specimens was
removed and inserted into 5.0 mL Eppendorf® tubes (Eppendorf® AG, Alto da Lapa, SP,
Brazil) containing 1.0 mL of the previously prepared saline solution. The tubes containing the
collected biofilm and the saline solution were vortexed (Vortex TS-2000A VDRL Shaker-
Biomixer, Curitiba, Brazil) to disperse bacterial cells (Silva et al., 2020).

2.7.5 Microbiological analysis

The suspension obtained in the Eppendorf® tubes was diluted in decimal series (1:10—
1:100,000) with 0.9% saline solution (NaCl). The samples were plated in triplicate on BHI agar
and incubated for 48 h at 37°C in a 5% CO2 atmosphere. The representative colonies with
typical S. mutans morphology were counted after 48 h, and the results were expressed in CFU.*

The microbiological experiment was performed in triplicate, and the data were
transformed into a logarithm. Unidirectional analysis of variance (ANOVA) was also

conducted, followed by the Tukey test.

3. RESULTS
Results for the immediate and 6-month dentin microtensile bond strength are shown in
Table 2. Premature failure was not accounted when calculating the bond strength values. The

statistical analysis showed that the factors group and aging time were statistically significant
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(p<0.05). However, the interaction between the factors was not significant (p = 0,531). The
results showed that ethanol-treated group achieved higher bond strength (p=0.028) when
compared to the adhesive-only group, but it did not show a significant difference among the
RVT groups and CHX (p>0.05). All groups showed lower bond strengths after 6 months
compared with immediate test (p<0.001).

The concentration of 0.001% resveratrol/ethanol solution showed lower CFU when
compared to the other concentrations. However, this difference was not statistically significant
compared to the ethanol, water and other concentrations of resveratrol/ethanol. There was a
statistical difference in relation to the antimicrobial potential between chlorhexidine and the
other groups (p<0.001) (Fig. 2).

Analyzing the images obtained through confocal microscopy, it was possible to perceive
the formation of hybrid layers with different thicknesses, but a greater formation of the number
of tags was observed in the groups: chlorhexidine, ethanol, RVT1 and RVT3, with greater depth
of the tags in the groups ethanol and RVT1 (Fig. 3).

4. DISCUSSION

This study evaluated the effects of a resveratrol/ethanol solution applied as a primer on
the durability of the caries-affected adhesive-dentin bond. The first and second hypotheses were
rejected, since the ethanol solution significantly influenced the bond strength (p=0.028) and the
chlorhexidine solution significantly reduced the biofilm formation of S. mutans (p<0.001).

Resveratrol is a naturally occurring polyphenolic antioxidant that has received great
attention for its potential health benefits, including anticarcinogenesis, antiaging, and
antimicrobial properties®. Recently, it has shown promising results as a dentin biomodifier
(Porto et al., 2018, Peng et al., 2020, Porto et al., 2021, Atalayin et al., 2019), however, its
effects on affected dentin have not been studied.

Although there are still few studies that show that RVT exerts a crosslinking activity on
collagen fibers, it is reasonable to infer that it can generate some biological modification in
collagen fibrils, maintaining or increasing the bond strength and integrity of the hybrid layer,
as it is a polyphenol, it has hydroxyl groups in its composition, which may be able to induce
exogenous cross-linking with dentinal collagen, mainly through hydrogen bonds between the
carbonyl amide protein and the phenolic hydroxyl group (Porto et al., 2021). In addition, it is
known that the presence of free radicals can also increase the processes of degradation and
demineralization of the collagen matrix in dentin, so antioxidant polyphenols can be beneficial
for maintaining the integrity of the hybrid layer (Neri et al., 2016). The same mechanisms in
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the protection of dentin collagen are observed in other natural polyphenols such as
epigallocatechin 3-gallate (Neri et al., 2016).

In this study, although resveratrol/ethanol solutions at concentrations of 0.001% and
0.002% showed higher mean values of bond strength compared to the BOND group (Table. 2),
this difference was not significant. Our result differs from the studies by Porto et al., 2018 and
Peng et al., 2020. In the first study, a significant increase in bond strength to dentin was
observed after 120 days of storage in distilled water in groups previously treated with a solution
containing 0,01% and 0,025% of resveratrol diluted in ethanol. The results of the second study
showed that, with increasing pre-treatment concentration with resveratrol/ethanol, the bond
strength values improved after thermocycling and aging with collagenase, in this case the
concentrations of resveratrol used were 0,1%, 1% and 2%. Both studies evaluated the effect of
pretreatment solutions on sound dentin, in our study we used the affected substrate, which may
be a reason for the divergence in the results.

In caries-affected regions, bonding to dentin is more critical. Morphological studies
show that a perfect hybrid layer is rarely formed in caries-affected dentin (Haj-ali et al., 2006).
This substrate is more porous, due to hypomineralization. Thus, deeper demineralization occurs
after acid conditioning, giving rise to a deeper zone of partially exposed collagen, making it
more difficult for resin monomers to infiltrate. Thus, there is the presence of a greater number
of non-infiltrated collagen fibrils exposed to degradation (Haj-ali et al., 2006, Lenzi et al.,
2014). Another important factor is that, due to the low solubility of resveratrol, we used a lower
concentration compared to the studies mentioned above, this difference in concentration may
be another factor for the divergence of results to have occurred.

There is a concern about the use of chlorhexidine as bioactive agent when adhesive
procedures are employed (Neri et al., 2016). Vivanco et al., 2020 observed that CHX positively
affected the bond strength values, showing higher values in the pre-treated groups than in the
control groups, regardless of whether the samples were submitted to thermo-mechanical cycling
(TMC) or not. In the present study, there was no statistical difference with the use of pre-
treatment with chlorhexidine and the other groups, this finding is corroborated by other studies
(Mobarak et al., 2011, Castro et al., 2003).

In our study, ethanol presented the best bond strength values when compared to the
adhesive group. Ethanol when applied to dentinal cavities has the ability to remove water from
the dentin, keeping the collagen network stretched. Thus, it facilitates the interfibrillar spaces
in the collagen matrix to be infiltrated by the adhesive monomers. Furthermore, it is able to

create a more hydrophobic environment, reducing water absorption over time, which is a key
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factor in adhesive bond degradation (Coelho et al., 2020). Corroborating our findings, other
studies also demonstrated an increase in bond strength when ethanol was applied prior to
infiltration of the adhesive (Hosaka et al., 2009, Venigalla et al., 2016, Mousavinasab et al.,
2018, Nishitani et al., 2006).

When the bond strength was analyzed after 6 months in distilled water, a significant
decrease in bond strength was observed in all groups. The bond strength obtained with the
adhesive systems changes over time. The highest values of bond strength are related to the first
24 hours after application of the adhesive system. After this period, a reduction occurs as time
passes, influenced by the time itself, storage medium, type of substrate and adhesive system
used (Leloup et al., 2001, Sano et al., 2006).

Storage in distilled water is the most common artificial aging model to study the
degradation of adhesive-dentin interfaces because it can simulate the humid intraoral
environment in which restorations are always surrounded by saliva. A study by Deng et al.,
2014 showed that direct water storage for 6 months significantly decreased uTBS values.
During storage in water, the hydrolytic attack increases the disintegration of the collagen fibrils
of the hybrid layer, and the associated resin in the demineralized dentin zone gradually collapses
over time (Deng et al., 2014), this fact would justify the significant decline of the bond strength
values after 6 months verified in our study.

Regarding the antimicrobial capacity against S. mutans, at the concentrations tested,
resveratrol did not present antimicrobial activity, differing statistically from chlorhexidine.
Thus, the second null hypothesis was rejected. . Our finding is supported by the study by
O'Connor et al., 2011. However, other more recent studies demonstrate the opposite. Guo et al.,
2021 incorporated resveratrol into a dental adhesive and found that S. mutans biofilm formation
in the 1 and 10 mg/mL groups was significantly lower than in the control group, illustrating the
effective inhibitory capacity for secondary caries prevention. In addition to it, Peng et al., 2020
used a series of resveratrol/ethanol solutions to pre-treat dentin slices and S. mutans culture, the
results showed that the experimental group had less live bacteria than the control group,
showing the excellent effects inhibitors on S. mutans. The mechanism by which resveratrol
appears to have antimicrobial action is not yet fully understood, but one of the supposed
pathways is that it could inhibit the production of glycolytic acid and the activity of
glycosyltransferase, interfering with the adhesion and intercellular cohesion between cariogenic
bacteria (Peng et al., 2020, Ban et al., 2010). However, conflicting results on the antimicrobial
capacity of resveratrol against S. mutans and the variety of concentrations used between studies

justify further investigation.
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Only chlorhexidine was able to have an antimicrobial effect, corroborating the study by
Borges et al., 2012. Chlorhexidine (CLX) is considered the “gold standard” of antimicrobial
agents, as it has a broad spectrum of action and low cytotoxicity. It is known that chlorhexidine
is capable of causing bacterial cellular osmotic imbalance, as it attracts and adsorbs its cationic
molecules to the anionic cell surface of microorganisms, causing loss of intracellular
components. It also has the ability to inhibit the action of glycosyltransferase and has an effect
on sugar transport and acid production by oral bacteria (Borges et al., 2012, Hennessey et al.,
1973, Delany et al., 1982, Gomes et al., 2006).

Confocal microscopy is widely used in the analysis of the area of union between the
restorative material and the enamel or dentin (D’Alpino et al., 2006, D’Alpino et al., 2006,
Aguiar etal., 2012). In this study, we performed the analysis in order to observe the morphology
of the hybrid layer formed after the different pretreatments. During the analysis of the images,
it was possible to perceive the formation of layers with different thicknesses, however it was
noticed a greater formation of the number of tags in the groups: chlorhexidine, ethanol, RVT1
and RVT3, with greater depth of the tags in the ethanol groups and RVT1.

Resin tags are formed when adhesive resin flows into open dentinal tubules and ensure
micromechanical interlocking by penetrating the tubules and forming a stable hybrid layer
(Alhenaki et al., 2021). In our study, resin tags of varying depth were seen for all groups of
adhesives (Fig.3), however it was not possible to attribute these findings to the bond strength
values obtained, corroborating other studies that demonstrate that the depth of the tags does not
essentially affect the strength joining the material (Anchieta et al., 2011, Carvalho et al., 2019).

The limitations of this study can not be ignored, resveratrol is an active molecule, which
is easily oxidized by ambient oxygen and easily degraded in sunlight (Sessa et al., 2011). In
addition, it has low solubility (Peng et al., 2020), which led us to use it in low concentrations.
Our study is an in vitro research, therefore, it does not have all the variables present in vivo.

In fact, excellent results of bond strength and antimicrobial capacity associated with
resveratrol are reported in the literature, however, some findings are controversial, and further
studies are needed, with standardization of concentration, substrate and methodology, as well
as the development of clinical studies to obtain consistent conclusions, in order to establish an
ideal concentration capable of providing the promising activities of resveratrol on human

dentin.

CONCLUSION

Within the limitations of this study, we concluded that pretreatment with resveratrol did
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not impair the bond strength to caries-affected dentin and did not demonstrate significant
antimicrobial potential against S. mutans.
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Table 1. Groups

Groups

Description

BOND (negative control)

Single  Bond  Universal  without

pretreatment

ETN (experimental control)

100% ehtanol pretreatment + Single Bond

Universal

CLX (positive control)

Pretreatment with 2% chlorhexidine
digluconate (Cavity Cleanser, Bisco, Inc.,
Schaumburg, IL, EUA) + Single Bond

Universal

RVT 1 Ehanol pretreatment containing 0,001%
resveratrol w/v + Single Bond Universal
RVT 2 Ehanol pretreatment containing 0,002%
resveratrol w/v + Single Bond Universal
RVT 3 Ehanol pretreatment containing 0,003%

resveratrol w/v + Single Bond Universal
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Figure 1. Graph representing the results of microtensile bond strength. Different letters
represent statistical difference with respect to time. RVT1 - ehanol pretreatment containing
0,001% resveratrol; RVT 2 - ehanol pretreatment containing 0,002% resveratrol; RV T3 - ehanol
pretreatment containing 0,003% resveratrol; CLX - pretreatment with 2% chlorhexidine
digluconate; ETN - 100% ehtanol pretreatment; BOND - Single Bond Universal without

pretreatment.
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Figure 2. Graph representing the results of microbiological test. Data expressed in logarithm.
Vertical lines represent standard deviations. Different lower case letters represent statistical
difference (P <0.001). RVT1 - ehanol pretreatment containing 0,001% resveratrol; RVT 2 -
ehanol pretreatment containing 0,002% resveratrol; RVT3 - ehanol pretreatment containing
0,003% resveratrol; CLX - pretreatment with 2% chlorhexidine digluconate; ETN - 100%

ehtanol pretreatment; H20 - pretreatment with distilled water.
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Figure 3. Confocal micrographs showing the mais features of the morphology of the hybrid layer.
Open arrows indicate the presence of resin tags. CH — hybrid layer; D — dentin; A — bond; RVT1 -
ehanol pretreatment containing 0,001% resveratrol; RVT 2 - ehanol pretreatment containing 0,002%
resveratrol; RVT3 - ehanol pretreatment containing 0,003% resveratrol; CLX - pretreatment with
2% chlorhexidine digluconate; ETN - 100% ehtanol pretreatment; BOND - Single Bond Universal
without pretreatment.
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4. CONCLUSAO

Dentro das limitagdes desse estudo, concluimos que 0 pré-tratamento com resveratrol, nas
concentracdes testadas, nao prejudicou a resisténcia de unido a dentina afetada por cérie e ndo
demonstrou potencial antimicrobiano significativo contra o S. mutans.



39

REFERENCIAS

ARAUJO, J. F,, et al. Remocdo parcial do tecido cariado em dentes permanentes: uma revisao
integrativa da literatura. Rev. Bras. Odontol, v. 74, n. 1, p. 31-5, 2017.

ATALAYIN, C.; ARMAGAN, G.; KONYALIOGLU, S.; KEMALOGLU, H.; TEZEL, H.;
ERGUCRUZ.; KESER, A.; DAGCI, T.; ONAL, B. The protec-tive effect of resveratrol against
dentin bonding agents-induced cytotoxicity. Dent Mater J v. 34,:p.766—773, 2015

ATALAYIN, C., TEZEL, H., ERGUCU, Z. et al. The improvement of biocompatibility of
adhesives: The effects of resveratrol on biocompatibility and dentin micro-tensile bond
strengths of self-etch adhesives Clin Oral Invest v. 23, p.213, 2019.

BARROS MMAF, DE QUEIROZ RODRIGUES MI, MUNIZ FWMG, RODRIGUES LKA.
Selective, stepwise, or nonselective removal of carious tissue: which technique offers lower
risk for the treatment of dental caries in permanent teeth? A systematic review and meta-
analysis. Clin Oral Investig. v.24, n.2, p521-532, 2011.

CHAN, M. M. Antimicrobial effect of resveratrol on dermatophytes and bacterial pathogens of
the skin. Biochem. Pharmac., v. 63, p. 90-104, 2002.

COSTA, A. R., etal. Influence of Different Dentin Substrate (Caries-Affected, Caries-Infected,
Sound) on Long-Term uTBS. Braz. Dent. J., Ribeirdo Preto, v. 28, n. 1, p. 16-23, 2017.

FATTAH, Z., JOWKAR, Z., REZAEIAN, S. Microshear Bond Strength of Nanoparticle-
Incorporated Conventional and Resin-Modified Glass lonomer to Caries-Affected Dentin. Int
J Dent. 2021

FIRMINO, L. B. et al. Microbial Load After Selective and Complete Caries Removal in
Permanent Molars: A Randomized Clinical Trial. Brazilian Dental Journal v. 29, n. 3, p. 290-
295, 2018.

GUO R, PENG W, Yang H, YAO C, YU J, HUANG C. Evaluation of resveratrol-doped
adhesive with advanced dentin bond durability. J Dent. 2021

HAJ-ALI, R.; WALKER, M.; WILLIAMS, K.; WANG, Y.; SPENCER, P. Histomorphologic
characterization of noncarious and caries-affected dentin/adhesive interfaces. J Prosthodont.
v. 15, p. 82-88, 2006.

ISOLAN CP, SARKIS-ONOFRE R, LIMA GS, MORAES RR. Bonding to Sound and Caries-
Affected Dentin: A Systematic Review and Meta-Analysis. J Adhes Dent, v. 20, n. 1p.7-18,
2018

INNES, N. P. T. et al. Managing carious lesions: consensus recommendations on
terminology. Advances in dental research, v. 28, n. 2, p. 49-57, 2016.

JOWKAR Z, FIROUZMANDI M, TABIBI S. The effect of proanthocyanidin and casein
phosphopeptide-amorphous calcium phosphate on the bond strength durability to caries-
affected dentin. Clin Exp Dent Res. v. 7, n. 3, p. 338-343, 2021



40

KHAMVERDI, Z.; REZAEI-SOUFI, L.;ROSTAMZADEH, T. The Effect of
Epigallocatechin Gallate on the Dentin Bond Durability of Two Self-etch Adhesives. J Dent
(Shiraz). v. 16, n. 2, p. 68-74, 2015.

KRAFT, T. E; PARISOTTO, D.; SCHEMPP, C., EFFERTH, T. Fighting cancer with red wine?
Molecular mechanisms of resveratrol. Critical reviews in food science and nutrition, v. 49,
n. 9, p. 782-799, 20009.

LENZI, T. L.; TEDESCO, T. K.; SOARES, F. Z. M.; LOGUERCIO, A. D.; ROCHA, R. O,;
Chlorhexidine application for bond strength preservation in artificially-created caries-affected
primary dentin. Int J Adhes Adhes. p. 51-56, 2014.

MALTZ M, DE OLIVEIRA EF, FONTANELLA V, BIANCHI R. A clinical, microbiologic,
and radiographic study of deep caries lesions after incomplete caries removal. Quintessence
Int. v. 33, n. 2, p 151-9, 2002

NAKABAYASHI, N; KOJIMA, K; MASUHARA, E. The promotion of adhesion by the
infiltration of monomers into tooth substrates. J Biomed Mater Res v. 16, p 265-273, 1982.

PADDICK JS, BRAILSFORD SR, KIDD EA, BEIGHTON D. Selecéo fenotipica e genotipica
da microbiota sobrevivente sob restauragdes dentérias. Appl Environ Microbiol . v. 71, n. 5,
p. 2467-2472, 2005.

PAULO, L.; FERREIRA, S.; GALLARDO, E.; QUEIROZ JA, D. F. Antimicrobial activity and
effects of resveratrol on human pathogenic bactéria. World J Microbiol Biotechnol. v. 26, p.
1533-1538, 2010.

PENG, W.; YI, L.; WANG, Z.; YANG, H.; HUANG, C. Effects of resveratrol/ethanol
pretreatment on dentin bonding durability. Materials Science & engineering. C, Materials for
Biological Applications. 2020

PORTO, I. C. C. M.; NASCIMENTO, T. G.; OLIVEIRA, J. M. S.; FREITAS, P. H,
HAIMEUR, A.; FRANCA, R. Use of polyphenols as a strategy to prevent bond degradation in
the dentin—resin interface. Eur J Oral Sci., v. 126, n. 2, p. 146-158, 2018.

QI, Y. P.; LI, N.; NIU, L. N.; PRIMUS, C. M.; LING, J. Q.; PASHLEY, D. H.; TAY, F. R.
Remineralization of artificial dentinal caries lesions by biomimetically modified mineral
trioxide aggregate. Acta Biomater. v. 8, p.836-42, 2012.

RODRIGUES MP, CUNHA LSD, VILELA ABF, SCHETTINI ACT, BRAGANCA GF,
FRANCA R, SOARES CJ. Selective carious tissue removal and glass ionomer liner reduction
of pulp stress in bulk fill resin composite restorations. Braz Oral Res. 2021
SCHWENDICKE, F.; AL-ABDI, A.; MOSCARDO, A.P.; CASCALES, A. F.; SAUROCO,
S. Remineralization effects of conventional and experimental ion-releasing materials in
chemically or bacterially-induced dentin caries lesions. Dental materials, v. 35 p. 772-779,
2019.



UFC - UNIVERSIDADE

FEDERAL DO CEARA/ C Plataforma
»%c

ANEXO A —PARECER CONSUBSTANCIADO DO CEP

PARECER CONSUBSTANCIADO DO CEP

DADOS DO PROJETO DE PESQUISA

Titulo da Pesquisa: AVALIAGAO ANTIMICROBIANA E INFLUENCIA NA ADESAO A DENTINA AFETADA
POR CARIE DO PRE-TRATAMENTO DENTINARIO COM RESVERATROL.

Pesquisador: Caroline Nagila do Nascimento Terto

Area Temética:

Verséo: 2

CAAE: 43017621.7.0000.5054

Instituicdo Proponente: Programa de Pés-Graduagdo em Odontologia
Patrocinador Principal: Financiamento Proprio

DADOS DO PARECER

Numero do Parecer: 4.597.231

Apresentacédo do Projeto:

O objetivo dessa pesquisa seré avaliar in vitro, o potencial antimicrobiano e a influéncia na adesao a dentina
afetada por cérie do pré-tratamento dentinario com uma solugéo de resveratrol/etanol nas concentra¢des de
1%, 2% e 3% p/v. O Resveratrol (RVT) € um composto fendlico encontrado em uvas e amoras com acgao
antioxidante que apresenta biocompatibilidade em dentina. Serdo utilizados vinte e quatro dentes (n = 6),
terceiros molares higidos que serdo submetidos a inducdo de dentina afetada pelo método de ciclagem de
pH. Microtracdo (n=6) e micropermeabilidade dentinéria (n=2), serdo avaliados em uma méaquina de ensaios
universais e microscopia confocal a laser, respectivamente. A determinagéo do angulo de contato (n=6) sera
realizada dispersando uma gota de agua sobre a superficie tratada e observando o angulo de contato
obtido, utilizando fotografias digitais de alta resolucdo e o programa Image J. Para o teste microbiolégico
(n=3) serdo confeccionados espécimes de dentina, submetidos a ciclagem de pH, que serdo divididos em
seis grupos, incluindo dois grupos controle negativo com agua destilada e etanol 100% e um grupo controle
positivo com clorexidina 2%. Os espécimes serdo submetidos a um desafio cariogénico in vitro, onde seréo
imersos em TSB contendo extrato de levedura com sacarose a 10% e inoculados com S. mutans UA 159.
ApOs o periodo experimental de 5 dias, o biofilme formado sera coletado, diluicbes em série decimais das
suspensdes serdo semeadas em BHI &agar e a relacdo de unidades formadoras de coldnia sera
estabelecida. Os dados serdo analisados estatisticamente com o nivel de significancia estabelecido em 5%.

Endereco: Rua Cel. Nunes de Melo, 1000

Bairro: Rodolfo Tedfilo CEP: 60.430-275
UF: CE Municipio: FORTALEZA
Telefone: (85)3366-8344 E-mail: comepe@ufc.br

Pagina 01 de 04

41


mailto:comepe@ufc.br

UFC - UNIVERSIDADE

FEDERAL DO CEARA/ C Plataforma
»%c

Continuagdo do Parecer: 4.597.231

Objetivo da Pesquisa:

-Objetivo Primario:

Avaliar, in vitro, o potencial antimicrobiano e a influéncia na adesao a dentina afetada por céarie do pré
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the grounds of age, gender, race, ethnicity, culture, sexual orientation,

All authors should have made substantial contributions to all of the following: (1) the
conception anddesign of the study, or acquisition of data, or analysis and interpretation of
data, (2) drafting the article or revising it critically for important intellectual content, (3)
final approval of the version to be submitted.

Changes to Authorship

Authors are expected to consider carefully the list and order of authors before submitting
their manuscript and to provide the definitive list of authors at the time of the original
submission. Any addition, deletion or rearrangement of author names in the authorship list
should be made only beforethe manuscript has been accepted and only if approved by the
journal Editor. To request such a change, the Editor must receive the following from the
corresponding author: (a) the reason for thechange in authorlist and (b) written confirmation
(e-mail, letter) from all authors that they agree with the addition, removal or rearrangement.
In the case of addition or removal of authors, this includesconfirmation from the author
being added or removed.

Only in exceptional circumstances will the Editor consider the addition, deletion or
rearrangement ofauthors after the manuscript has been accepted. While the Editor considers
the request, publicationof the manuscript will be suspended. If the manuscript has already
been published in an online issue,any requests approved by the Editor will result in a
corrigendum.

Article transfer service

This journal uses the Elsevier Article Transfer Service to find the best home for your
manuscript. This means that if an editor feels your manuscript is more suitable for an
alternative journal, you might be asked to consider transferring the manuscript to such a
journal. The recommendation might be provided by a Journal Editor, a dedicated Scientific
Managing Editor, a tool assisted recommendation,or a combination. If you agree, your
manuscript will be transferred, though you will have the opportunity to make changes to the
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manuscript before the submission is complete. Please note thatyour manuscript will be
independently reviewed by the new journal. More information.

Upon acceptance of an article, authors will be asked to complete a 'Journal Publishing
Agreement' (see more information on this). An e-mail will be sent to the corresponding
author confirming receipt of the manuscript together with a 'Journal Publishing Agreement'
form or a link to the online version of this agreement.

Subscribers may reproduce tables of contents or prepare lists of articles including abstracts for
internal circulation within their institutions. Permission of the Publisher is required for resale
or distribution outside the institution and for all other derivative works, including
compilations and translations. If excerpts from other copyrighted works are included, the
author(s) must obtain written permission from the copyright owners and credit the source(s)
in the article. Elsevier has preprinted forms for use by authors in these cases.

complete a 'License Agreement' (more information). Permitted third party reuse of gold open
access articles is determined by the author's choice of user license.

Author rights
As an author you (or your employer or institution) have certain rights to reuse your
work. Moreinformation.

Elsevier supports responsible sharing
Find out how you can share your research published in Elsevier journals.

You are requested to identify who provided financial support for the conduct of the research
and/or preparation of the article and to briefly describe the role of the sponsor(s), if any, in
study design; inthe collection, analysis and interpretation of data; in the writing of the report;
and in the decision tosubmit the article for publication. If the funding source(s) had no such
involvement, it is recommended to state this.

Please visit our Open Access page for more information.

For gold open access articles: Upon acceptance of an article, authors will be asked to

Elsevier Researcher Academy



Researcher Academy is a free e-learning platform designed to support early and mid-career
researchers throughout their research journey. The "Learn" environment at Researcher
Academy offers several interactive modules, webinars, downloadable guides and resources to
guide you throughthe process of writing for research and going through peer review. Feel free
to use these free resources to improve your submission and navigate the publication process
with ease.

Language (usage and editing services)

Please write your text in good English (American or British usage is accepted, but not a
mixture of these). Authors who feel their English language manuscript may require editing to
eliminate possiblegrammatical or spelling errors and to conform to correct scientific English
may wish to use the EnglishLanguage Editing service available from Elsevier's Author
Services.

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

PREPARATION

For gquestions about the editorial process (including the status of manuscripts under
review) or fortechnical support on submissions, please visit our Support Center.

This journal operates a single anonymized review process. All contributions will be initially
assessed by the editor for suitability for the journal. Papers deemed suitable are then typically
sent to a minimum of two independent expert reviewers to assess the scientific quality of the
paper. The Editor is responsible for the final decision regarding acceptance or rejection of
articles. The Editor's decision is final. Editors are not involved in decisions about papers which
they have written themselves or have been writtenby family members or colleagues or which
relate to products or services in which the editor has an interest. Any such submission is
subject to all of the journal's usual procedures, with peer review handled independently of
the relevant editor and their research groups. More information on types of peer review.

When submitting the revised manuscript, please make sure that you upload the final
version ofthe paper with the changes highlighted. Please remove the old version(s) of the
manuscript before submitting the revised version.

Use of word processing software

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

Manuscript Structure

Follow this order when typing manuscripts: Title, Authors, Affiliations, Abstract, Keywords,
Main text(Introduction, Materials & Methods, Results, Discussion for an original paper),
Acknowledgments, Appendix, References, Tables and then Figure Captions. Do not import the
Figures or Tables into yourtext. The corresponding author should be identified with an asterisk
and footnote. All other footnotes(except for table footnotes) should be identified with
superscript Arabic numbers.

Introduction
This should be a succinct statement of the problem investigated within the context of a brief
reviewof the relevant literature. Literature directly relevant to any inferences or argument
presented in theDiscussion should in general be reserved for that section. The introduction
may conclude with the reason for doing the work but should not state what was done nor
the findings.

Materials and Methods

Enough detail must be given here so that another worker can repeat the procedures exactly.
Wherethe materials and methods were exactly as in a previous paper, it is not necessary to
repeat all the details but sufficient information must be given for the reader to comprehend
what was done withouthaving to consult the earlier work.

Authors are requested to make plain that the conditions of animal and human
experimentation are as outlined in the "Ethics" and "Studies on Animals" sections above

Results or Findings

These should be given clearly and concisely. Care should be taken to avoid drawing
inferences that belong to the Discussion. Data may be presented in various forms such as
histograms or tables but,in view of pressure on space, presentation of the same data in more
than one form is unacceptable.

Discussion

This should explore the significance of the results of the work, not repeat them. A
combined Results and Discussion section is occasionally appropriate. Avoid extensive
citations and discussion of published literature.

Conclusions
The main conclusions of the study may be presented in a short Conclusions section, which
may standalone or form a subsection of a Discussion section.

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

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

e Corresponding author. Clearly indicate who will handle correspondence at all stages of
refereeingand publication, also post-publication. This responsibility includes answering any
future queries about Methodology and Materials. Ensure that the e-mail address is given
and that contact details are kept up to date by the corresponding author.

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

As titles frequently stand alone in indexes, bibliographic journals etc., and indexing of papers
is, to anincreasing extent, becoming computerized from key words in the titles, it is important
that titles should be as concise and informative as possible. Thus the animal species to which
the observations refer should always be given and it is desirable to indicate the type of
method on which the observationsare based, e.g. chemical, bacteriological, electron-
microscopic, histochemical, etc. A "running title" of not more than 40 letters and spaces
must also be supplied. A keyword index must be suppliedfor each paper.

Highlights are mandatory for this journal as they help increase the discoverability of your
article viasearch engines. They consist of a short collection of bullet points that capture the
novel results of your research as well as new methods that were used during the study (if
any). Please have a look at the examples here: example Highlights.

Highlights should be submitted in a separate editable file in the online submission system.
Please use 'Highlights' in the file name and include 3 to 5 bullet points (maximum 85
characters, including spaces, per bullet point).

The paper should be prefaced by an abstract aimed at giving the entire paper in miniature.
Abstractsshould be no longer than 250 words and should be structured as per the guidelines
published in theJournal of the American Medical Association (JAMA 1995; 273: 27-34). In brief,
the abstract should bedivided into the following sections: (1) Objective; (2) Design - if clinical,
to include setting, selection of patients, details on the intervention, outcome measures, etc.;
if laboratory research, to include details on methods; (3) Results; (4) Conclusions.

Immediately after the abstract, provide a maximum of 6 keywords, using British spelling and
avoidinggeneral and plural terms and multiple concepts (avoid, for example, 'and', 'of"). Be
sparing with abbreviations: only abbreviations firmly established in the field may be eligible.
These keywords willbe used for indexing purposes.

As Archives of Oral Biology is a journal with a multidisciplinary readership, abbreviations,
except thoseuniversally understood such as mm, g, min. u.v., w/v and those listed below,
should be avoided if possible. Examples of abbreviations which may be used without definition
are: ADP, AMP, ATP, DEAE-cellulose, DNA, RNA, EDTA, EMG, tris.

Other abbreviations used to improve legibility should be listed as a footnote on the title page
as wellas being defined in both the abstract and the main text on first usage. Chemical symbols
may be usedfor elements, groups and simple compounds, but excessive use should be
avoided. Abbreviations other than the above should not be used in titles and even these
should be avoided if possible.

Acknowledgements
Collate acknowledgements in a separate section at the end of the article before the references
and donot, therefore, include them on the title page, as a footnote to the title or otherwise.
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List here thoseindividuals who provided help during the research (e.g., providing language
help, writing assistanceor proof reading the article, etc.) but who did not meet all the criteria
for authorship (see Authorship section above).

Formatting of funding sources
List funding sources in this standard way to facilitate compliance to funder's requirements:

Funding: This work was supported by the National Institutes of Health [grant numbers xxxx,
yyyy];the Bill & Melinda Gates Foundation, Seattle, WA [grant number zzzz]; and the United
States Institutesof Peace [grant number aaaa].

Itis not necessary to include detailed descriptions on the program or type of grants and awards.
Whenfunding is from a block grant or other resources available to a university, college, or
other researchinstitution, submit the name of the institute or organization that provided the
funding.

If no funding has been provided for the research, it is recommended to include the following
sentence:

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

Organisms should be referred to by their scientific names according to the binomial system.
When first mentioned the name should be spelt in full and in italics. Afterwards the genus
should be abbreviatedto its initial letter, e.g. 'S. aureus' not 'Staph. aureus'. If abbreviation
is likely to cause confusion or render the intended meaning unclear, the names of microbes
should be spelt in full. Only those names which were included in the Approved List of
Bacterial Names, Int J Syst Bacteriol 1980; 30: 225-420 and those which have been validly
published in the Int J Syst Bacteriol since 1 January 1980have standing in nomenclature. If
there is good reason to use a name that does not have standing in nhomenclature, the names
should be enclosed in quotation marks and an appropriate statement concerning the
nomenclatural status of the name should be made in the text (for an example see Int J Syst
Bacteriol 1980; 30: 547-556). When the genus alone is used as a noun or adjective, use
lower case Roman not italic, e.g.'organisms were staphylococci' and 'streptococcal infection'.
If the genus is specifically referred to use italics e.g. 'organisms of the genus
Staphylococcus'. For genus in plural, use lower case roman e.g. 'salmonellae’; plurals may
be anglicized e.g.'salmonellas’. For trivial names, use lower case Roman e.q.
'meningococcus'

Image manipulation

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

o f’lake sure you use uniform lettering and sizing of your original artwork.

e Embed the used fonts if the application provides that option.
e Aim to use the following fonts in your illustrations: Arial, Courier, Times New Roman,
Symbol, oruse fonts that look similar.

* Number the illustrations according to their sequence in the text.
¢ Use a logical naming convention for your artwork files.
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e Provide captions to illustrations separately.

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

e Submit each illustration as a separate file.

e Ensure that color images are accessible to all, including those with impaired color vision.

A detailed guide on electronic artwork is available.

You are urged to visit this site; some excerpts from the detailed information are
given here.

Formats

If your electronic artwork is created in a Microsoft Office application (Word, PowerPoint,
Excel) thenplease supply 'as is' in the native document format.

Regardless of the application used other than Microsoft Office, when your electronic artwork
is finalized, please 'Save as' or convert the images to one of the following formats (note the
resolutionrequirements for line drawings, halftones, and line/halftone combinations given
below):
EPS (or PDF): Vector drawings, embed all used fonts.
TIFF (or JPEG): Color or grayscale photographs (halftones), keep to a minimum of 300 dpi.
TIFF (or JPEG): Bitmapped (pure black & white pixels) line drawings, keep to a minimum of
1000 dpi.TIFF (or JPEG): Combinations bitmapped line/half-tone (color or grayscale), keep
to @ minimum of 500 dpi.
Please do not:
e  Supply files that are optimized for screen use (e.g., GIF, BMP, PICT, WPG); these
typically have alow number of pixels and limited set of colors;

e Supply files that are too low in resolution;

e Submit graphics that are disproportionately large for the content.

Illustration services

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

Please submit tables as editable text and not as images. Tables should be placed on separate
page(s)towards the end of the manuscript (see Manuscript Structure, above). Number tables
consecutivelyin accordance with their appearance in the text and place any table notes below
the table body. Be sparing in the use of tables and ensure that the data presented in them
do not duplicate results described elsewhere in the article. Please avoid using vertical rules
and shading in table cells.

Data references

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

Preprint references

Where a preprint has subsequently become available as a peer-reviewed publication, the
formal publication should be used as the reference. If there are preprints that are central to
your work or thatcover crucial developments in the topic, but are not yet formally published,
these may be referenced.Preprints should be clearly marked as such, for example by
including the word preprint, or the nameof the preprint server, as part of the reference. The
preprint DOI should also be provided.

Reference management software

53



54

Most Elsevier journals have their reference template available in many of the most popular
referencemanagement software products. These include all products that support Citation
Style Language styles, such as Mendeley. Using citation plug-ins from these products,
authors only need to select the appropriate journal template when preparing their article,
after which citations and bibliographies will be automatically formatted in the journal's style.
If no template is yet available for this journal, please follow the format of the sample
references and citations as shown in this Guide. If you use reference management software,
please ensure that you remove all field codes before submitting the electronic manuscript.
More information on how to remove field codes from different reference management
software.

APA (American Psychological Association) 7th Edition

Text: Citations in the text should follow the referencing style used by the American
PsychologicalAssociation. You are referred to the Publication Manual of the American
Psychological Association, Seventh Edition, ISBN 978-1-4338-0561-5, copies of which
may be ordered online or APA OrderDept., P.O.B. 2710, Hyattsville, MD 20784, USA or
APA, 3 Henrietta Street, London, WC3E 8LU, UK. List: references should be arranged first
alphabetically and then further sorted chronologically if necessary. More than one
reference from the same author(s) in the same year must be identified bythe letters 'a', 'b’,
'c', etc., placed after the year of publication.

Examples:

Reference to a journal publication:

Van der Geer, J., Hanraads, J. A. J., & Lupton, R. A. (2010). The art of writing a
scientific article.

Journal of Scientific Communications, 163, 51-59.
https://doi.org/10.1016/j.5¢c.2010.00372.Reference to a journal publication with an article
number:

Van der Geer, J., Hanraads, J. A. J., & Lupton, R. A. (2018). The art of writing a
scientific article.

Heliyon, 19, e00205. https://doi.org/10.1016/j.heliyon.2018.e00205.Reference to a book:
Strunk, W., Jr., & White, E. B. (2000). The elements of style. (4th ed.). New York: Longman,
(Chapter4).

Reference to a chapter in an edited book:

Mettam, G. R., & Adams, L. B. (2009). How to prepare an electronic version of your article.
In B. S.Jones, & R. Z. Smith (Eds.), Introduction to the electronic age (pp. 281-304). New
York: E-PublishingInc.

Reference to a website:

Cancer  Research UK. Cancer statistics reports for the UK. (2003).
http://www.cancerresearchuk.org/ aboutcancer/statistics/cancerstatsreport/ Accessed 13
March 2003.

Reference to a dataset:

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

Reference to a conference paper or poster presentation:

Engle, E.K., Cash, T.F., & Jarry, J.L. (2009, November). The Body Image Behaviours
Inventory-3: Development and validation of the Body Image Compulsive Actions and Body
Image Avoidance Scales. Poster session presentation at the meeting of the Association for
Behavioural and Cognitive Therapies, New York, NY.

Include interactive data visualizations in your publication and let your readers interact and
engage more closely with your research. Follow the instructions here to find out about
available data visualization options and how to include them with your article.

Research data
This journal encourages and enables you to share data that supports your research
publication where appropriate, and enables you to interlink the data with your published



articles. Research datarefers to the results of observations or experimentation that validate
research findings. To facilitatereproducibility and data reuse, this journal also encourages you
to share your software, code, models, algorithms, protocols, methods and other useful
materials related to the project.

Below are a number of ways in which you can associate data with your article or make a
statement about the availability of your data when submitting your manuscript. If you are
sharing data in one ofthese ways, you are encouraged to cite the data in your manuscript and
reference list. Please refer to the "References" section for more information about data citation.
For more information on depositing,sharing and using research data and other relevant
research materials, visit the research data page.

Data linking

If you have made your research data available in a data repository, you can link your article
directly tothe dataset. Elsevier collaborates with a number of repositories to link articles on
ScienceDirect withrelevant repositories, giving readers access to underlying data that gives
them a better understanding of the research described.

There are different ways to link your datasets to your article.

When available, you can directly link your dataset to your article by providing the relevant
information in the submission system. For more information, visit the database linking page
. For supported data repositories a repository banner will automatically appear next to your
published article on ScienceDirect.

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

Mendeley Data

This journal supports Mendeley Data, enabling you to deposit any research data (including
raw and processed data, video, code, software, algorithms, protocols, and methods)
associated with your manuscript in a free-to-use, open access repository. During the
submission process, after uploadingyour manuscript, you will have the opportunity to upload
your relevant datasets directly to Mendeley Data. The datasets will be listed and directly
accessible to readers next to your published article online.

For more information, visit the Mendeley Data for journals page.

Data statement

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

AFTER ACCEPTANCE

To ensure a fast publication process of the article, we kindly ask authors to provide us with
their proofcorrections within two days. Corresponding authors will receive an e-mail with a
link to our online proofing system, allowing annotation and correction of proofs online. The
environment is similar to MS Word: in addition to editing text, you can also comment on
figures/tables and answer questionsfrom the Copy Editor. Web-based proofing provides a
faster and less error-prone process by allowingyou to directly type your corrections,
eliminating the potential introduction of errors.

If preferred, you can still choose to annotate and upload your edits on the PDF version. All
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instructions for proofing will be given in the e-mail we send to authors, including alternative
methods to the onlineversion and PDF.

We will do everything possible to get your article published quickly and accurately. Please
use this proof only for checking the typesetting, editing, completeness and correctness of the
text, tables and figures. Significant changes to the article as accepted for publication will
only be considered at this stage with permission from the Editor. It is important to ensure
that all corrections are sent back to us in one communication. Please check carefully before
replying, as inclusion of any subsequent corrections cannot be guaranteed. Proofreading is
solely your responsibility.

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

Authors should ensure that the presentation and statistical testing of data are appropriate and
shouldseek the advice of a statistician if necessary. A number of common errors should be
avoided, e.g.: -

Use of parametric tests when non-parametric tests are required

e Inconsistencies between summary statistics and statistical tests such as giving means
and standarddeviations for data which were analysed with non-parametric tests.

e  Multiple comparisons undertaken with multiple t tests or non-parametric equivalents
rather thanwith analysis of variance (ANOVA) or non-parametric equivalents.

Post hoc tests being used following an ANOVA which has yielded a non-significant result.

e Incomplete names for tests (e.g. stating "Student's t test" without qualifying it by

stating "singlesample", "paired" or "independent sample")

e n values being given in a way which obscures how many independent samples there
were (e.g. stating simply n=50 when 10 samples/measurements were obtained from each
of 5 animals/humansubjects).

o Stating that P=0.000 (a figure which is generated by some computer packages). The
correct statement (in this case) is P<0.0005.

AUTHOR INQUIRIES

Visit the Elsevier Support Center to find the answers you need. Here you will find
everything fromFrequently Asked Questions to ways to get in touch.

You can also check the status of your submitted article or find out when your accepted
article willbe published.
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APENDICE A —- TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO
TERMO DE DOACAO DE DENTES HUMANOS

Eu, , portador do RG :
: residente a (Rua, Avenida)

. n° . bairro

na cidade de , Estado , CEP

telefone , concordo em doar de forma voluntdria____ dentes para

realizacdo da pesquisa intitulada CAPACIDADE ANTIMICROBIANA E DE BIOMODIFICACAO
DO RESVERATROL EM DENTINA AFETADA POR CARIE. Declaro que estes dentes foram
extraidos por indicacdo terapéutica. Estou ciente que serdo utilizados por alunos e pesquisadores da
Faculdade de Farmécia, Odontologia e Enfermagem da Universidade Federal do Ceara para realizagéo

de pesquisas.

, de de 20

Assinatura do doador



