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RAMOS F.S.S. Efeitos de diferentes dentifricios na permeabilidade e rugosidade
de dentina erodida [Dissertacdo]. Faculdade de Odontologia de Aracatuba,
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O objetivo deste estudo foi avaliar a rugosidade, a obliteracdo dos tubulos
dentinarios e a permeabilidade da dentina erodida e escovada com diferentes
dentifricios. Noventa dentes bovinos foram seccionadas em blocos, sendo que
em trinta a hemiface foi protegida com verniz acido resistente e sessenta foram
submetidos ao teste de permeabilidade. Os espécimes foram divididos de acordo
com os dentifricios: sem flior (SF), com fluoreto de sédio (NaF) e com fluoreto
de estanho (SnF2). Em seguida, os blocos foram submetidos a um protocolo
erosivo-abrasivo por 5 dias. As analises de rugosidade superficial e obliteracédo
dos tubulos dentinarios (n=10) foram realizadas nas hemifaces controle e teste
do mesmo espécime e a analise da permeabilidade (n=20) foi realizada
novamente. Os dados foram submetidos aos testes de ANOVA a dois critérios
medidas repetidas e pods teste de Tukey (p<0,05). Os grupos NaF e SnF:
apresentaram maior rugosidade comparando-se ao SF. O grupo SF apresentou
a maior quantidade de tubulos abertos quanto comparado aos demais. N&o
houve diferenca significativa na permeabilidade poés-ciclagem entre os
dentifricios SF e NaF, contudo o dentifricio SnF2 apresentou maior
permeabilidade comparando-se aos demais. Ambos os dentifricios contendo
fldor tiveram oclusdo efetiva dos tubulos dentinarios; contudo, os efeitos da
presenca de fluoreto de estanho na permeabilidade podem ser neutralizados

pela abraséo deste dentifricio.

Palavras-chave: Abrasdo dentéaria, Dentifricios, Dessensibilizantes dentarios,

Erosao dentaria, Permeabilidade da dentina
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RAMOS F.S.S. Effect of different toothpastes on permeability and roughness of
eroded dentin [Dissertacdo]. Faculdade de Odontologia de Aracatuba,
Universidade Estadual Paulista “Julio de Mesquita Filho”; Aragatuba 2020.
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The aim of this study was to evaluate the roughness, dentin tubule
occlusion and permeability of eroded dentin brushed with different toothpastes.
Ninety bovine teeth were sectioned in blocks. The hemiface of thirty specimens
was protect with acid resistant varnish and sixty were submitted to permeability
test. The specimens were divided according to the dentifrices: without fluoride
(WF), sodium fluoride (NaF) and stannous fluoride (SnFz). Then, the blocks were
submitted to erosive-abrasive protocol for 5 days. The analysis of surface
roughness and dentin tubule occlusion (n=10) were performed on control and test
hemifaces of the same sample and permeability analysis (n=20) was again
performed. Data were analyzed by two-way RM ANOVA and Tukey tests
(p<0.05). NaF and SnF2groups presented higher roughness when compared with
WF. WF group presented larger number of opened tubules compared to the
others. No significant differences were found between WF and NaF for
permeability; however, SnFz presented higher hydraulic conductance compared
to other dentifrices. In conclusion, both fluoride-containing toothpastes had
promising tubule occlusion; however, the effects on permeability of stannous
formulation may be counteracted by the effects of abrasion from this dentifrice.

Key Words: Dentin Permeability, Dentin desensitizing agents, Tooth erosion,

Dentifrices, Tooth abrasion
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Figura 1: Fluxograma representativo do delineamento experimental

Figura 2: Exemplo do Image J software na contagem dos tubulos abertos.

Superficie de dentina nos lados teste e controle .............cccceeeeeeeeen.
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HD= hipersensibilidade dentinéria
LCNC-= lesbes cervicais néo cariosas
ADA= American Dental Association
RDA= Abrasividade relativa da dentina
MEV= Microscopia eletrénica de varredura
NaF= Fluoreto de Sédio

SnF2= Fluoreto de estanho

SF= Sem Fluor

H20= agua

°C = grau Celsius

+ = mais ou menos

% = percentagem

X =vezes

Mm = micrometro

ML= microlitros

ANOVA = Analise da variancia

ml= mililitros

mm= milimetros

cm= centimetros

s= segundos

min= minutos

h= horas

psi= libra for¢a por polegada

Q= taxa de filtracao

Vs = volume padronizado do tubulo capilar
D = deslocamento da bolha

L = comprimento do capilar

T=tempo em minutos

Lp= condutancia hidraulica da dentina



PH= pressao hidrostatica
Asup= area de superficie dentinaria exposta

pL.cm? / min.cm H20= microlitros por centimetros quadrados por minuto por
centimetro de agua

M= Massa molar

mmol= milimol

pH= potencial hidrogeniénico

Ca(NOs3)2.4H20= nitrato de célcio tetrahidratado
NaH2P04.2H20= fosfato de sédio monobasico
KCl=cloreto de potassio

F= Fluor

Ra= padrao de rugosidade

ppm= Partes por milhdo
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Introducéo

A hipersensibilidade dentinaria (HD) define-se como uma dor
rapida e aguda que ocorre devido a exposicao superficial dos tubulos dentinarios
como resposta a estimulos térmicos, tateis, quimicos e osméticos!. De acordo
com a teoria hidrodindmica, os estimulos fisicos promovem a movimentacéo de
fluidos no interior dos tubulos dentinarios, levando a contracédo e distensdo dos
processos odontoblasticos estimulando as fibras nervosas presentes na

interface dentina-polpa?.

A HD é uma das principais queixas dos pacientes que chegam ao
consultério odontolégico, bem como afeta sua saude oral e qualidade de vida 12
A HD tem origem multifatorial sendo comum nas lesdes cervicais ndo cariosas
(LCNC)'4>. As LCNCs podem ser a abrasdo (desgaste mecanico exdgeno),
atricdo (desgaste mecéanico enddgeno), erosdo (degradacdo quimica), e
abfracédo (excesso de carga oclusal)®. A prevaléncia de LCNCs, independente
da etiologia, estdo em torno de 11,5% e sdo mais frequentes em molares e pré-
molares, tendo sua incidéncia e grau de severidade aumentados conforme a
idade dos pacientes®. A profundidade e morfologia das LCNCs contribuem para
altos niveis de HD, sendo influenciada pela presenca de doenca gastrica e

consumo de bebidas acidas®.

A erosdo € um dos principais fatores da HD, ocorrendo devido a
perda de tecido da superficie dentaria por meio da acéo de acidos’. Estes acidos
podem ser de origem intrinseca ou extrinseca®. Os de origem intrinseca afetam
a palatina de dentes anteriores e oclusal de dentes posteriores e os de origem
extrinseca afetam a vestibular e cervical de dentes anteriores®. A acdo de 4cidos
e de proteases levam a dissolucdo de glicopretinas e outros componentes
responsaveis pela oclusédo dos tubulos dentinarios®. A reducéo do fluxo salivar,
seja pelo uso de medicamentos ou por xerostomia dificulta o reestabelecimento

do pH bucal e consequentemente contribui para o processo erosivo®.

Uma das terapéuticas indicadas para o tratamento da HD é a
utilizacdo de dentifricios com componentes com acao dessensibilizante e anti-
erosiva'®1l, Contudo, os efeitos benéficos destes dentifricios ainda s&o

limitados, com a literatura apresentando resultados que variam de nenhuma
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acdo a quase completa dessensibilizacdo e inibicdo da erosdo, sendo
dependente do tipo de dentifricio; havendo assim necessidade de estudos de
alta qualidade?!?.

Dentro deste contexto, diferentes componentes tém sido
acrescentados em dentifricios com a proposta de aumentar a resisténcia do
substrato dentario aos processos erosivos e/ou obliterar os tabulos dentinarios,
reduzindo a chegada de estimulos aos odontoblastos e consequentemente,
minimizando a HD**141516  Dentifricios que contém ions metalicos polivalentes,
tal como o ion estanho, vém apresentando uma boa efetividade na reducao do
processo erosivo pela deposicédo destes sobre o tecido erodido, impedindo o
contato com os acidos'>>17. Em contrapartida, os dentifricios também tém
acrescidos em sua composicao, substancias abrasivas com funcdo de melhorar
o potencial de limpeza dos mesmos, gerando um polimento da superficie
dentaria'>!®; no entanto, podendo influenciar na exposicdo dos tubulos
dentinarios apds ciclos de erosédo-abrasdo, aumentando sua permeabilidade e
consequentemente a HD'®.

Assim sendo, o0 objetivo deste estudo foi avaliar a rugosidade, a
obliteracdo dos tubulos dentinarios e a permeabilidade da dentina erodida apos
a escovacao com dentifricios sem flior e a base de fluoreto de sédio e fluoreto
de estanho. As hipéteses nulas séo: (1) diferentes tipos de dentifricios néo
possuem um efeito protetor contra ciclos erosivos-abrasivos em relacdo a
rugosidade, obliteracdo dos tubulos dentinarios e permeabilidade dentinaria; (2)
nao havera diferenca entre os substratos dentinarios (higido e erodido) em

relacdo a rugosidade e obliteracdo dos tubulos dentinarios.
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Materiais e métodos

Delineamento experimental

Neste projeto foi analisado os seguintes fatores: (1) dentina bovina
em dois niveis (higida e erodida) e (2) dentifricios em trés niveis: sem fldor
(controle negativo - Curaprox Enzycal Zero Trybol AG, Neuhausen am Rheinfall,
Suica); com NaF (controle positivo — 1450 ppm NaFColgate Total 12, Colgate
Palmolive, Sao Bernardo do Campo, SP, Brasil) e; SnF2 (1100 ppm F de SnF2
Crest Pro-Health, P&G, Cincinnati, Ohio, USA). A composi¢ao e caracteristicas
de cada dentifricio podem ser observadas na Tabela 1. As variaveis de resposta
foram: rugosidade superficial, obliteracdo de tdbulos dentinarios e
permeabilidade dentinaria. A Figura 1 apresenta o fluxograma do delineamento

do experimento.

Selecédo dos dentes

O projeto de pesquisa foi aprovado pela Comisséo de Etica no uso
de Animais da FOA — UNESP (#00414-2018). Foram selecionados noventa
incisivos bovinos recém extraidos, os quais foram limpos com curetas e
armazenados em agua destilada até o inicio da pesquisa. Todos os dentes com
evidéncia clinica de carie, reabsorcdo radicular, trincas ou fraturas foram

excluidos do estudo.

Obtencao dos blocos de dentina

Os dentes tiveram a coroa separada da raiz através da cortadeira
de precisao Isomet 1000 (Buheles, IL, USA) com disco diamantado (4” x 012 x
%, Buehler, IL, USA) sob refrigeracdo com agua. Em seguida, trinta raizes foram
cortadas transversalmente, obtendo blocos (8x8x1 mm) com espessura de 1mm.
Apds isso, 0s espécimes passaram por um polimento com lixas de carbeto de
silicio na politriz (Aropol E, Arotec, Cotia, SP, Brasil) em ordem decrescente de
granulacao (#320, #600, #800 e #1200) e o polimento final foi realizado com
disco de feltro e pasta diamantada (1 um, Arotec APL4). As outras sessenta
raizes foram cortadas para a obtengdo de blocos de dentina (4x4 mm), os quais
foram lixados até a obtencéo de 1mm de espessura (#320, #600, #800 e #1200).
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Andlise inicial da permeabilidade dentinaria

Os sessenta espécimes (4x4x1mm) foram submetidos ao teste de
permeabilidade dentinaria inicial para uma padronizacao dos blocos de dentina.
Para a remocao da smear layer, os espécimes foram imergidos durante 30s em
uma solucao de 37% de acido fosférico (1ml/bloco), lavados duas vezes por 1min
em agua deionizada e secos com papel toalha. Para a remocao do contetudo
celular e extracelular do interior dos tubulos dentinarios, os blocos foram
imergidos por 6h em uma solu¢do de NaOH 10% (3ml/bloco) seguidos de 6h em

agua deionizada (3ml/bloco)?°.

Cada espécime foi acoplado a um sistema de infiltracao de fluido
(Permeabilidade Dentinaria, Odeme, Luzerna, SC, Brasil) com press&o inicial de
agua deionizada de 1,9 psi, ap0s isso, foi inserida uma bolha de ar no capilar do
sistema. Entdo aumentou-se a pressao para 3psi e aguardou-se a estabilizacéo
da bolha de ar por 30s. Estabilizada a bolha, registrou-se o fluxo através do bloco
durante 3min pelo registro do deslocamento da bolha por meio de um paquimetro
digital com resolucdo de 0,01mm. O deslocamento em mm permite obter a taxa
de filtracdo (Q), que é o volume de agua deionizada que passa pelos tubulos
dentinarios, dada pela féormula Q = (Vs x D) / (L x T) onde Vs é volume
padronizado do tubo capilar em uL, D é o deslocamento da bolha em mm, L &
comprimento do capilar em mm e T é o tempo em minutos. Para obter a
condutancia hidraulica da dentina (Lp) em pL.cm?/ min.cm H20, utiliza-se a taxa
de filtracdo (Q) na seguinte férmula: Lp = Q / (PH x Asup). Onde PH é a pressao
hidrostatica e Asup é a area da superficie dentinaria expostat®1%. Foram
selecionados espécimes com permeabilidade dentinaria inicial de 1,5 a

2,5 pL.cm?/ min.cm H20.

Processo de erosao-abrasdo

Para o processo erosivo, os trinta blocos (8x8) receberam uma
camada de um verniz 4cido resistente (Colorama, Sdo Paulo, SP, Brasil), criando
uma area de referéncia (dentina higida). Os outros sessenta blocos (4x4) foram
submetidos totalmente ao processo erosivo. O protocolo de eroséao consistiu de
imersdo em solucdo de acido citrico (Merk Bioquimica, Damstadt, Alemanha)
0.05M (pH 3.2 — 2 mL/espécime), sendo 4 ciclos de 2 min por dia, durante 5

dias?!, com intervalos de 1 hora entre eles, utilizando-se de uma mesa agitadora
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orbital (Tecnal TE — 420, Piracicaba, SP, Brasil)?2. Apés o primeiro e ultimo ciclo
erosivo do dia, os espécimes foram submetidos a escovacdo com os diferentes
dentifricios. Para isso, a maquina de escovacao automatica (MSET, Elquip, Sédo
Carlos, SP, Brasil) foi utilizada, com as escovas fixadas paralelamente a
superficie do espécime (Condor extra-macia, cerdas arredondadas, S&o Bento
do Sul, SC, Brasil)>® por 15s com o respectivo dentifricio (1:3 — dentifricio/agua
destilada — slurry), seguido por imersdo em slurry por 2 min em temperatura
ambiente??. Apdés cada ciclo, os espécimes foram enxaguados com &agua
destilada por 30s e armazenados em uma solugcdo remineralizante (saliva
artificial: 1,5 mmol It Ca(NO3)2.4H20; 0.9 mml It NaH2P04.2H20; 150 mmol |1
KCI, 0.1 mol I'* Tampé&o Tris; 0.03 ppm F; pH 7.0) a 37°C. Ao final de cada dia
experimental os espécimes permaneciam armazenados em saliva artificial a 37
°C?4, Ao final do protocolo erosivo-abrasivo, os espécimes foram armazenados

em 100% de humidade a 37°C até a realizacdo das analises.

Andlise da rugosidade superficial

Para essa andlise, foram utilizados os blocos de 8x8 mm, sendo
gue no mesmo espécime se encontravam metade de dentina higida e metade
de dentina erodida, sendo ambos lados analisados apds as ciclagens
(Rugosimetro Surftest SJ 401 — Mitutoyo, Mitutoyo American Corporation,
Aurora, lllinois, USA), no padrao de rugosidade Ra, que representa a média
aritmética entre picos e vales. Foi realizado um cut-off de 0,25mm para
maximizar a filtragem da ondulacdo superficial, realizando trés leituras

equidistantes em cada superficie e obtendo a média aritimética entre elas?®.

Andlise da obliteracédo dos tubulos dentinarios (MEV)

Trés espécimes (8x8) representativos de cada grupo foram
selecionados, mantidos sob gases secas por 24h e fixados em stubs metalicos
para metalizacdo em ouro (SCD 050, Balzers) e levados a microscopia eletrénica
de varredura (EVO HD LS-15, Carl Zeiss do Brasil Ltda, SP, Brasil), operado com
15 KV com o objetivo de demonstrar a possivel obliteracdo dos tdbulos
dentinarios na superficie dos espécimes, sobre um aumento de 2000 X. A
contagem dos tubulos obliterados foi realizada partindo do centro da amostra em
direcdo noroeste e sudeste de cada espécime, realizando-se uma andlise

qualitativa, nas dentinas higida e erodida. A partir desta analise, foi obtida uma
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imagem representativa do espécime, sendo esta utilizada para andlise
quantitativa referente a contagem dos tubulos dentinarios, utilizando o software
ImageJ (National Institutes of Health, Betseda, MD, USA). Contou-se todos 0s
tubulos presentes na imagem para obter o total de tubulos da regido (Figura 2A),
em seguida, cotabilizou-se os tabulos que permaneceram abertos para o célculo

da porcentagem dos tlbulos desobliterados?6:2.

Analise final da permeabilidade dentinaria
Apl6s a realizagdo dos ciclos abrasivo-erosivo, foi realizada a

permeabilidade dentinaria final da mesma forma como descrito anteriormente.

Analise estatistica

Os dados foram submetidos aos testes de ANOVA a dois critérios
medidas repetidas e poOs teste de Tukey, (p<0,05) utilizando o software
SigmaPlot 12.0 (System Software, San Jose, CA, EUA).



Resultaddes
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Resultados

Os resultados referentes a analise de rugosidade estdo presentes no
Grafico 1. O dentifricio SF apresentou a menor rugosidade apds os ciclos
erosivo-abrasivo, sendo significantemente diferente dos dentifricios com flaor, os
quais foram estatisticamente semelhantes. Avaliando a condi¢cdo da dentina,
todos os dentifricios testados apresentaram um aumento significante na

rugosidade superficial apos os ciclos erosivo-abrasivo.

Os resultados referentes a analise de obliteragdo dos tdbulos
dentinarios por meio de MEV estdo presentes no Gréfico 2 e Figura 2. Quanto
a dentina higida, ndo houve diferenca entre os dentifricios; contudo, apds os
ciclos erosivo-abrasivo, 0 grupo SF apresentou uma quantidade
significativamente maior de tudbulos dentinarios abertos (84%) quando
comparado aos grupos NaF (49,2%) e SnF2 (61,4%), sendo que estes foram
estatisticamente semelhantes. Quando a condi¢cao da dentina foi avaliada, todos
0S grupos tiveram um aumento significativo na quantidade de tubulos abertos na
comparando a dentina higida com a erodida ap0s os ciclos erosivo-abrasivo. Na
Figura 2 A é possivel observar uma alteracdo na superficie dos espécimes
causada devido a acéo do acido citrico. Observando os diferentes grupos, na
Figura 2 B e C é possivel observar que o grupo SF apresenta o maior nimero
de tubulos dentinarios abertos. Na Figura 2 D a G o grupo NaF e SnF:
apresentam um menor numero de tdbulos dentinarios abertos e também, no
grupo Snk2, pode-se observar alguns granulos depositados na superficie (Figura
2G.

Y

Os resultados referentes a permeabilidade dentindria estédo
presentes no Grafico 3. Quando os diferentes tipos de dentifricios foram
avaliados, ndo houve diferenca estatistica entre os dentifricios SF e NaF
(reducdo de 45% e 40% respectivamente); contudo, o dentifricio SnF2
apresentou diferenca quando comparado aos demais, apresentando reducéo de
14% na permeabilidade dentinaria apos os ciclos erosivo-abrasivo. Avaliando a
condicdo da dentina, foi encontrada diferenca entre a maxima permeabilidade

dentinaria e ap0s os ciclos erosivo-abrasivo para todos os dentifricios.
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Discussao

Um dos principais fatores etiolégicos da HD é a erosdo’, por essa
razao, diversos tipos de dentifricios com componentes dessensibilizantes e anti-
erosivos vém sendo estudados quanto a sua acdo na superficie dentinaria®
12,1528-31 O dentifricio SF foi selecionado como um controle negativo devido ao
fato de né&o ter fluoretos em sua composicdo. O dentifricio com NaF foi
selecionado como um controle positivo, pois estudos apontam a sua capacidade
protetiva sobre a superficie dentaria erodidal®?82°32, O dentifricio que contém
SnF2 foi selecionado pois estudos apontam que seus componentes podem gerar
uma obliteracdo superficial dos tubulos dentinarios e reduzir a chegada de
estimulos capazes de gerar HD!?2931.33.34 Por essa razéo, torna-se importante
avaliar a obliteracédo destes tubulos, bem como a chegada de estimulos através
da permeabilidade dentinarial®'®2’, Foi também realizada a andlise da
rugosidade superficial para avaliar a influéncia da abrasividade dos dentifricios
testados na superficie do substrato dentinario erodido e abrasionado.

Os dentifricios possuem em sua composi¢ao particulas abrasivas,
que incluem principalmente os derivados de silica, como agentes de
polimento'®2335 Esses materiais sdo incorporados com a fungdo de promover a
remocao de bactérias, biofiilme e reduzir o acumulo de outros detritos na
superficie dentaria, gerando um polimento da mesmas3®. A abrasividade de um
dentifricio esta relacionada com a concentracéo de silica e particulas abrasivas
em sua composicdo®3®, O dentifricio SF apresentou uma rugosidade
significantemente menor que os demais, provavelmente por possuir menor valor
de RDA se comparado aos demais dentifricios, negando-se a primeira
hipétese®’. A quantidade de silica, bem como a influéncia quimica de outros
componentes presentes no dentifricio a base de NaF, podem explicar o fato
deste apresentar uma rugosidade semelhante ao dentifricio SnF2 na dentina
erodida®3>38, Aguiar et al. (2017)% simulando a abrasdo sobre o tecido
dentinario equivalente ha dois anos de escovacédo, encontrou que o dentifricio
com RDA similar ao SnF2 apresentou rugosidade semelhante ao dentifricio NaF,

corroborando com os resultados do presente estudo.

Considerando este fato, a segunda hipdtese nula também foi
rejeitada, pois a rugosidade superficial aumentou na dentina erodida em relacéo
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a dentina higida para todos os dentifricios testados. E importante ressaltar que
uma superficie com valores de rugosidade acima de 0,2 a 0,3 pm, como 0
encontrado apos a ciclagem, resulta em um aumento da adesdo bacteriana na
superficie dentinaria®®. Em outros estudos, a abrasdo do dentifricio sobre a
superficie dentaria aumentou a rugosidade na regido abrasionada em torno de 8
vezes o0 valor inicial*’4°, corroborando com este trabalho, onde houve um
aumento da rugosidade em torno de 8 a 10 vezes, pois além da abrasédo o

espécime também sofreu acéo erosiva do 4cido citrico.

Dentifricios com acéo dessensibilizante ou anti-erosiva possuem
em sua composicdo particulas capazes de gerar uma obliteracdo dos tubulos
dentinérios, que pode ocorrer de duas formas: pela obstrucdo de sua
embocadura ou pela deposicédo de material no interior destes tlibulos?8. A anélise
por MEV demonstrou uma alta porcentagem de tabulos abertos apés o desafio
erosivo-abrasivo, principalmente no dentifricio SF, que apresentou uma
quantidade significantemente maior quando comparado aos demais dentifricios.
Isso ocorre principalmente devido a auséncia de agentes funcionais capazes de
induzir a obliteracéo dos tlbulos dentinarios ou a mineralizacéo intratubular?®. O
fluoreto de estanho apresenta resultados controversos na literatura, sendo que
em estudos clinico e de andlise por desgaste, resultados superiores aos
dentifricios com NaF foram encontrados®334; e em outros estudos clinico e por
analise de MEV, o SnF2 demonstrou resultados semelhantes aos dentifricios
convencionais?®32, tal como encontrado no presente estudo. Existem relatos da
presenca de particulas de SnF2 na superficie do substrato, obliterando somente
a embocadura dos tibulos dentinarios?®2°, com auséncia dessas particulas no

interior dos tubulos quando analisados em cortes transversais?.

Dentro deste contexto, houve também um significante aumento no
namero de tabulos abertos entre a dentina higida e a dentina erodida para todos
0S grupos. Isso ocorre devido a exposicdo ao acido citrico, cujo consumo
frequente leva a perda de estrutura dental e remoc¢éo da smear layer superficial,
a qual é parcialmente reposta com a escovacgdo®®. Favretto et al. (2018)%,
utilizando um dentifricio experimental com sédio trimetafosfato associado ao
flior encontraram, em analise por MEV, uma maior quantidade de tdbulos

abertos, bem como uma maior area interna destes tabulos no grupo submetido
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aos desafios erosivos, principalmente no grupo placebo, algo que também

ocorreu neste estudo com o grupo SF.

Apesar de o SnF2 obter uma obliteragéo dentinaria semelhante ao
NaF, foi observado que o mesmo teve uma permeabilidade da dentina erodida
significantemente maior que os demais dentifricios apds as ciclagens. Isso
ocorre provavelmente devido ao desgaste tecidual gerado pela abrasividade do
dentifricio, que leva a uma perda de espessura do substrato, podendo interferir
no seu efeito dessensibilizante?®. Arnold et al. (2015)?® demonstrou que se pode
perder em torno de 61,98 um de dentina apds um ciclo erosivo, quando utilizado
um dentifricio com alta abrasividade a base de estanho, o que leva a analise de
uma dentina sub-superficial. Em outro estudo realizado, um dentifricio com SnF2
ndo foi capaz de reduzir a permeabilidade da dentina, sendo que o dentifricio
NaF apresentou reducdo na permeabilidade dentinaria, assim como apenas dois
dentifricios com acdo dessensibilizante (com silicato de calcio e fosfato de sodio,
e outro com nitrato de potassio)3°. Além disso, a obliteracédo dentinaria pode ser
dissolvida por &cidos?®, bem como a alta concentracdo de componentes
abrasivos nos dentifricios com SnF2 pode favorecer a ligacdo do ion estanho
com a silica, reduzindo a acdo anti-erosiva do mesmo'®. Um estudo de
metandlise demostrou que o dentifricio a base de SnF2 foi superior aos demais
compostos avaliados em um prazo de até 2 semanas, contudo, em avaliacfes
de 4 e 8 semanas, perdeu eficacia, sendo classificado com um efeito de
dessensibilizacdo rapidal®. Em outra revisdo sistematica, os autores
encontraram a acdo na HD dos dentifricios com SnF2 apdés 8 a 15 dias de
escovacdo®L. O uso de saliva artificial, bem como a auséncia de biofilme dentario
e pelicula salivar pode reduzir a retencao de fldor nas superficies em protocolos
erosivos in vitro 4%, supostamente sendo um protocolo de 5 dias de ciclagem mais

agressivo que seria 0 mesmo periodo in vivo.

A literatura é conclusiva com relacdo a agdo benéfica do flior no
tratamento de lesdes cariosas, no entanto h4 especulacbes de que para o
processo erosivo o seu efeito ndo é tdo expressivo!4. No presente estudo, o
dentifricio com NaF possui 350 ppm de F a mais que a base de SnF2, apesar da
pequena acao do flior no processo erosivo, supostamente essa diferenca pode

ter influenciado na menor reducdo da permeabilidade do SnFz em relagcédo ao
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NaF. No entanto, em outro estudo que também testou dentifricios com NaF e

SnF2, ambos apresentaram diminuicdo da permeabilidade da dentina?®.

O dentifricio SF apresentou uma maior quantidade de tdbulos
abertos, contudo houve uma reducéo da permeabilidade na dentina erodida, isso
pode ocorrer devido a deposicdo de fosfato de célcio proveniente da saliva e
smear layer na superficie da dentina*?43, Uma metanalise que avaliou 30 ensaios
clinicos randomizados concluiu que os dentifricios convencionais com ion fltor
ndo apresentaram diferenca significativa em relagdo ao placebo na analise do
efeito de dessensibilizacdo dos dentifricios'®. Este fato também justifica a
reducado significativa na permeabilidade apos o desafio erosivo-abrasivo para
todos os grupos comparando-se a dentina higida e erodida. Dentro deste
contexto, a reducdo da permeabilidade da dentina apds tratamento com
diferentes dentifricios anti-erosivos apresenta grande variacdo em torno de 5-

50%30:4243 Neste estudo, essa reducéo ficou em torno de 14 a 45%.

Vale salientar que no presente estudo ndo foi identificada a
composicdo das particulas presentes na embocadura dos tubulos dentinarios,
considerando-se como uma limitacdo. Futuros estudos que avaliem a eficacia de
diferentes dentifricios in situ e in vivo devem ser realizados para verificar-se a
influéncia da saliva humana na dentina erodida, a fim de prolongar os efeitos dos

dentifricios na ocluséo dos tubulos dentinarios para o tratamento da HD.

Assim sendo, pode-se concluir que ambos os dentifricios com fltor
obtiveram a mesma capacidade de obliteracdo dos tubulos dentinérios; contudo,
os efeitos benéficos do estanho na formulacdo podem ser reduzidos pelos efeitos

da abrasao deste dentifricio.
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Figuras
Figura 1: Fluxograma represnetativo do delineamento experimental
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Figura 2: Exemplo do Image J software na contagem dos tubulos abertos. Superficie de dentina nos lados teste e controle

EHT = 15.00 kV Signal A = SE1 Date :30 Jul 2018

WD =31.0mm Photo No. = 4921 Time :11:52:07

A:Contagem dos tubulos B: Grupo SF dentina controle; C: Grupo SF dentina teste; D: Grupo NaF dentina controle; E: Grupo NaF dentina teste;F: Grupo SnF;

dentina controle; G: Grupo SnF dentina teste.
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fabricantes.
Material Tipo Cédigo Composicao Fabricante
Agua, Sorbitol, Silica hidratada,
Glicerina, Steareth-20, Di6xido de
Curaprox Enzycal titanio (Cl 77891), Aroma, Fosfato de  Trybol AG,

Zero (RDA-60)*
Lote:442MHDEXP
1121

Dentifricio sem

sédio, Carragenina, Cloreto de sédio,
Acido citrico, Benzoato de sodio,
Tiocianato de potassio, Glicose
oxidase, Amiloglucosidase,

Lactoperoxidase.

Neuhausen AM
Rheinfall,
Suica.

Colgate Total 12
(RDA-70/80)*
Lote:6184BR121R

Fluoreto de sédio 1450 ppm F (fonte
NaF), Agua, Triclosan, Sorbitol, Silica,
Lauril-Sulfato de sodio, Copolimero
PMV/MA, Hidréxido de sodio,
Sacarina sddica, Dioxido de titanio

Colgate-
Palmolive, Séao
Bernardo do
Campo, SP,
Brasil.

Crest Pro-Health
(RDA-155)*
Lote:6039GF

fldior SF
Dentifricio com

Fluoreto de NaF
Saodio

Dentifricio com

Fluoreto de SnF»

estanho

Fluoreto estanhoso 1100 ppm F (fonte
SnF,), Glicerina, Silica hidratada,
Hexametafosfato de sddio, Propileno
Glicol, PEG 6, Agua, Lactato de
Zinco, Fosfato trisddico, Aromatizante,
Lauril-sulfato de soédio, Gluconato de
sédio, Carragenina, Sacarina de
sodio, Goma Xantana, Azul 1

P&G,
Cincinnati,
Ohio, USA.

*RDA valores de acordo com os fabricantes
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Gréficos

Gréafico 1: Representacdo da rugosidade superficial (Ra uym) de blocos de
dentina de acordo com o grupo de tratamento e a area do espécime (controle e

teste)

A 4

SF NaF SnF2

Normal M Erodida

Letras distintas, mailsculas entre 0os grupos e minusculas intragrupos, indicam diferencas
estatisticamente significantes (p<0,05).

Gréfico 2: Avaliacdo da MEV: valores de tubulos dentinarios abertos, em

porcentagem da dentina higida e erodida
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Letras distintas, mailsculas entre os grupos e minusculas intragrupos, indicam diferencas
estatisticamente significantes (p<0,05).
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Gréfico 3: Representacéo da permeabilidade em pL.cm?/min.cm H20, de blocos
de dentina de acordo com cada dentifricio.

2.50

2.00

1.50

1.00

pL.cm? /min.cm H,0

0.50

0.00
SF NaF SnF2

LP Inicial M®LP Final

Letras distintas, mailsculas entre entre grupos e mindsculas intragrupos, indicam diferencas
estatisticamente significantes (p<0,05). Lp= conduténcia hidraulica da dentina
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ANEXO A
4w UNIVERSIDADE ESTADUAL PAULISTA | C7AN
u nesp 90LIO DE MESQUITA FILHO" N P, tuba
CAMPUS ARAGATUBA

FACULDADE DE ODONTOLOGIA
FACULDADE DE MEDICINA VETERINARIA

CEUA - Comissao de Etica no Uso de Animais
CEUA - Ethics Committee on the Use of Animals

CERTIFICADO
Certificamos que o Projeto de Pesquisa intitulado “Efeitos de diferentes
dentifricios na permeabilidade e rugosidade de dentina erodida”, Processo FOA
n°® 00414-2018, sob responsabilidade de Ticiane Cestari Fagundes apresenta um
protocolo experimental de acordo com os Principios Eticos da Experimentagao
Animal e sua execugéo foi aprovada pela CEUA em 08 de Junho de 2018.

VALIDADE DESTE CERTIFICADO: 01 de Margo de 2020.
DATA DA SUBMISSAO DO RELATORIO FINAL: até 01 de Abril de 2020.

CERTIFICATE
We certify that the study entitied “Effect of different toothpastes on permeability
and roughness of eroded dentin”, Protocol FOA n° 00414-2018, under the
supervision of Ticiane Cestari Fagundes presents an experimental protocol in
accordance with the Ethical Principles of Animal Experimentation and its
implementation was approved by CEUA on June 08, 2018.

VALIDITY OF THIS CERTIFICATE: March 01, 2020.
DATE OF SUBMISSION OF THE FINAL REPORT: April 01, 2020.

Prof. Ass. Dr.
Coordenador.da CEUA
CBUA Coordinator

CEUA - Comissdo de Etica no Uso de Animais

Faculdade de Odontologia de Aragatuba

Faculdade de Medicina Veterinaria de Aragatuba

Rua José Bonifacio, 1193 - Vila Mendonga - CEP: 16015-050 - ARACATUBA ~ SP
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ANEXO B
Normas de submisséo para a revista Scientific Reports

Submission guidelines
Format of articles

Scientific Reports publishes original research in one format, Article. In most cases
we do not impose strict limits on word count or page number. We do, however,
strongly encourage authors to write concisely and to adhere to the guidelines
below.

Articles should ideally be no more than 11 typeset pages in length. As a guide,
the main text (not including Abstract, Methods, References and figure legends)
should be no more than 4,500 words. The maximum Article title length is 20
words. The Abstract — which must be no more than 200 words long and contain
no references — should serve both as a general introduction to the topic and as
a brief, non-technical summary of the main results and their implications.

For the main body of the text, there are no explicit requirements for section
organization. According to the authors' preference, the text may be organized as
best suits the research. As a guideline and in the majority of cases, however, we
recommend that you structure your manuscript as follows:

¢ Introduction

e Results (with subheadings)

e Discussion (without subheadings)
e Methods

A specific order for the main body of the text is not compulsory and, in some
cases, it may be appropriate to combine sections. Figure legends are limited to
350 words. As a guideline references should be limited to 60 (this is not strictly
enforced). Footnotes should not be used.

We suggest that Articles contain no more than 8 display items
(figures and/or tables). In addition, a limited number of uncaptioned molecular
structure graphics and numbered mathematical equations may be included if
necessary. To enable typesetting of papers, the number of display items should
be commensurate with the word length — we suggest that for Articles with less
than 2,000 words, no more than 4 figures/tables should be included. Please note
that schemes are not used and should be presented as figures.

Authors must provide a competing interests statement within the manuscript file.

Submissions should include a cover letter, a manuscript text file, individual figure
files and optional supplementary information files. For first submissions (i.e. not
revised manuscripts), authors may incorporate the manuscript text and figures
into a single file up to 3 MB in size; the figures may be inserted in the text at the
appropriate positions, or grouped at the end. Supplementary information should
be combined and supplied as a single separate file, preferably in PDF format.


https://www.nature.com/srep/publish/guidelines#general-figure
https://www.nature.com/srep/publish/guidelines#tables
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The following file types can be uploaded for Article text:
txt, doc, docx, tex, (pdf [first submissions only])*
*We are unable to accept PDF files for article text for revised manuscripts.

A submission template is available in the Overleaf template gallery to help you
prepare a LaTeX manuscript within the Scientific Reports formatting criteria.

Scientific Reports is read by scientists from diverse backgrounds. In addition,
many are not native English speakers. Authors should, therefore, give careful
thought to how their findings may be communicated clearly. Although a shared
basic knowledge of science may be assumed, please bear in mind that the
language and concepts that are standard in one field may be unfamiliar to non-
specialists. Thus, technical jargon should be avoided and clearly explained where
its use is unavoidable.

Abbreviations, particularly those that are not standard, should also be kept to a
minimum. Where unavoidable, abbreviations should be defined in the text or
legends at their first occurrence, and abbreviations should be used thereafter.
The background, rationale and main conclusions of the study should be clearly
explained. Titles and abstracts in particular should be written in language that will
be readily intelligible to any scientist. We strongly recommend that authors ask a
colleague with different expertise to review the manuscript before submission, in
order to identify concepts and terminology that may present difficulties to non-
specialist readers.

The format requirements of Scientific Reports are described below.
Scientific Reports uses UK English spelling.
Cover letter

Authors should provide a cover letter that includes the affiliation and contact
information for the corresponding author. Authors should briefly explain why the
work is considered appropriate for Scientific Reports. Authors are asked to
suggest the names and contact information for scientific reviewers and they may
request the exclusion of certain referees. Finally, authors should indicate whether
they have had any prior discussions with a Scientific Reports Editorial Board
Member about the work described in the manuscript.

Format of manuscripts

In most cases we do not impose strict limits on word counts and page numbers,
but we encourage authors to write concisely and suggest authors adhere to the
guidelines below. For a definitive list of which limits are mandatory please visit
the submission checklist page.

Articles should be no more than 11 typeset pages in length. As a guide, the main
text (not including Abstract, Methods, References and figure legends) should be
no more than 4,500 words. The maximum title length is 20 words. The Abstract
(without heading) - which must be no more than 200 words long and contain no


https://www.overleaf.com/latex/templates/template-for-submissions-to-scientific-reports/xyrztqvdccns#.VNzKqC7HTlM
https://www.overleaf.com/
https://www.nature.com/srep/publish/checklist
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references - should serve both as a general introduction to the topic and as a
brief, non-technical summary of the main results and their implications.

The manuscript text file should include the following parts, in order: a title page
with author affiliations and contact information (the corresponding author should
be identified with an asterisk). The main text of an Article can be organised in
different ways and according to the authors' preferences, it may be appropriate
to combine sections.

As a guideline, we recommend that sections include an Introduction of referenced
text that expands on the background of the work. Some overlap with the Abstract
is acceptable. This may then be followed by sections headed Results (with
subheadings), Discussion (without subheadings) and Methods.

The main body of text must be followed by References, Acknowledgements
(optional), Author Contributions (names must be given as initials), Additional
Information (including a Competing Interests Statement), Figure Legends (these
are limited to 350 words per figure) and Tables (maximum size of one page).
Footnotes are not used.

For first submissions (i.e. not revised manuscripts), authors may choose to
incorporate the manuscript text and figures into a single file up to 3 MB in size in
either a Microsoft Word, LaTeX, or PDF format - the figures may be inserted
within the text at the appropriate positions, or grouped at the end.

For revised manuscripts authors should provide all textual content in a single file,
prepared using either Microsoft Word or LaTeX. We do not accept PDF files for
article text for revised manuscripts. Figures should be provided as individual files.

Supplementary Information should be combined and supplied as a separate file,
preferably in PDF format. The first page of the Supplementary Information file
should include the title of the manuscript and the author list.

Authors who do not incorporate the manuscript text and figures into a single file
should adhere to the following: all textual content should be provided in a single
file, prepared using either Microsoft Word or LaTeX; figures should be provided
as individual files.

The manuscript file should be formatted as single-column text without
justification. Pages should be numbered using an Arabic numeral in the footer of
each page. Standard fonts are recommended and the 'symbols' font should be
used for representing Greek characters.

TeX/LaTeX - Authors submitting LaTeX files may use the standard ‘article’
document class (or similar) or may use the wiscirep.cls file and template provided
by Overleaf. Non-standard fonts should be avoided; please use the default
Computer Modern fonts. For the inclusion of graphics, we recommend
graphicx.sty. Please use numerical references only for citations. Our system
cannot accept .bib files. If references are prepared using BibTeX (which is
optional), please include the .bbl file with your submission (as a ‘LaTeX
supplementary file’) in order for it to be processed correctly; this file is included



https://www.overleaf.com/latex/templates/template-for-submissions-to-scientific-reports/xyrztqvdccns
https://www.overleaf.com/latex/templates/template-for-submissions-to-scientific-reports/xyrztqvdccns
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automatically in the zip file generated by Overleaf for submissions. Please see
this help article_on Overleaf for more details. Alternatively ensure that the
references (source code) are included within the manuscript file itself. As a final
precaution, authors should ensure that the complete .tex file compiles
successfully on their own system with no errors or warnings, before submission.

Manuscripts published in Scientific Reports are not subject to in-depth copy
editing as part of the production process. Authors are responsible for procuring
copy editing or language editing services for their manuscripts, either before
submission, or at the revision stage, should they feel it would benefit their
manuscript. Such services include those provided by our affiliates Nature
Research Editing Service and American __ Journal Experts. Scientific
Reports authors are entitled to a 10% discount on their first submission to either
of these services. To claim 10% off English editing from Nature Research Editing
Service, click here. To claim 10% off American Journal Experts, click here.
Please note that the use of an editing service is at the author's own expense, and
in no way implies that the article will be selected for peer-review or accepted for
publication.

Methods

Where appropriate, we recommend that authors limit their Methods section to
1,500 words. Authors must ensure that their Methods section includes adequate
experimental and characterization data necessary for others in the field to
reproduce their work. Descriptions of standard protocols and experimental
procedures should be given. Commercial suppliers of reagents or instrumentation
should be identified only when the source is critical to the outcome of the
experiments. Sources for kits should be identified. Experimental protocols that
describe the synthesis of new compounds should be included. The systematic
name of the compound and its bold Arabic numeral are used as the heading for
the experimental protocol. Thereafter, the compound is represented by its
assigned bold numeral. Authors should describe the experimental protocol in
detail, referring to amounts of reagents in parentheses, when possible (eg 1.03
g, 0.100 mmol). Standard abbreviations for reagents and solvents are
encouraged. Safety hazards posed by reagents or protocols should be identified
clearly. Isolated mass and percent yields should be reported at the end of each
protocol. Any manuscript reporting an experiment/s on live vertebrates (or higher
invertebrates), humans or human samples must include a statement of ethical
approval in the Methods section (see our detailed requirements for further
information on preparing these statements).

References

References will not be copy edited by Scientific Reports. References will be
linked electronically to external databases where possible, making correct
formatting of the references essential.

References should be numerical within square brackets and numbered
sequentially, first throughout the text, then in tables, followed by figures; that is,


https://www.overleaf.com/help/207
http://authorservices.springernature.com/language-editing/?utm_source=natureGuideToAuthors&utm_medium=referral&utm_campaign=natureGuideToAuthors
http://authorservices.springernature.com/language-editing/?utm_source=natureGuideToAuthors&utm_medium=referral&utm_campaign=natureGuideToAuthors
http://www.aje.com/
http://secure.authorservices.springernature.com/c/10NR/?utm_source=nroasLetters&utm_medium=email&utm_campaign=scirepsletters
http://www.aje.com/go/natureresearch/?utm_source=nroasLetters&utm_medium=email&utm_campaign=scirepsletters
https://www.nature.com/srep/journal-policies/editorial-policies#experimental-subjects
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references that only appear in tables or figures should be last in the reference
list. Only one publication is given for each number. Only papers or datasets that
have been published or accepted by a named publication, recognized preprint
server or data repository should be in the numbered list; preprints of accepted
papers in the reference list should be submitted with the manuscript. Published
conference abstracts and numbered patents may be included in the reference
list. Grant details and acknowledgements are not permitted as numbered
references. Footnotes are not used.

BibTeX (.bib) bibliography files cannot be accepted. LaTeX submission must
either contain all references within the manuscript .tex file itself, or (for authors
using the Overleaf template) can include the .bbl file generated during the
compilation process as a ‘LaTeX supplementary file’ (see the "Format of
manuscripts" section for more details).

Scientific Reports uses standard Nature referencing style. All authors should be
included in reference lists unless there are six or more, in which case only the
first author should be given, followed by ‘et al.’. Authors should be listed last name
first, followed by a comma and initials (followed by full stops) of given names.
Article and dataset titles should be in Roman text, only the first word of the title
should have an initial capital and the title should be written exactly as it appears
in the work cited, ending with a full stop. Book titles should be given in italics and
all words in the title should have initial capitals. Journal and data repository
names are italicized and abbreviated (with full stops) according to common
usage. Volume numbers and the subsequent comma appear in bold. The full
page range should be given (or article number), where appropriate.

Published papers:

Printed journals

Schott, D. H., Collins, R. N. & Bretscher, A. Secretory vesicle transport velocity
in living cells depends on the myosin V lever arm length. J. Cell Biol. 156, 35-39
(2002).

Online only

Bellin, D. L. et al. Electrochemical camera chip for simultaneous imaging of
multiple metabolites in biofilms. Nat. Commun. 7,

10535; 10.1038/ncomms10535 (2016).

For papers with more than five authors include only the first author's name
followed by ‘et al.’.

Books:
Smith, J. Syntax of referencing in How to reference books (ed. Smith, S.) 180-
181 (Macmillan, 2013).

Online material:

Babichev, S. A., Ries, J. & Lvovsky, A. I. Quantum scissors: teleportation of
single-mode optical states by means of a nonlocal single photon. Preprint
at https://arxiv.org/abs/quant-ph/0208066 (2002).
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Manaster, J. Sloth squeak. Scientific American Blog
Network http://blogs.scientificamerican.com/psi-vid/2014/04/09/sloth-

squeak (2014).

Hao, Z., AghaKouchak, A., Nakhjiri, N. & Farahmand, A. Global integrated
drought monitoring and prediction system (GIDMaPS) data
sets. figshare https://doi.org/10.6084/m9.figshare.853801 (2014).
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evaluation of the claims of the paper that are not available via a public depository
should be provided as Supplementary Information. Supplementary Information is
not edited, typeset or proofed, so authors should ensure that it is clearly and
succinctly presented at initial submission, and that the style and terminology
conform to the rest of the paper. Authors should include the title of the manuscript
and full author list on the first page.

The guidelines below detail the creation, citation and submission of
Supplementary Information - publication may be delayed if these are not followed
correctly. Please note that modification of Supplementary Information after the
paper is published requires a formal correction, so authors are encouraged to
check their Supplementary Information carefully before submitting the final
version.

Multiple pieces of Supplementary Information can be combined and supplied as
a single file, or supplied separately (e.g. supplementary videos, spreadsheets
[.csv or .xIsx] or data files).

Designate each item as Supplementary Table, Figure, Video, Audio, Note, Data,
Discussion, Equations or Methods, as appropriate. Number Supplementary
Tables and Figures as, for example, "Supplementary Table S1". This numbering
should be separate from that used in tables and figures appearing in the main
article. Supplementary Note or Methods should not be numbered; titles for these
are optional.

Refer to each piece of supplementary material at the appropriate point(s) in the
main article. Be sure to include the word "Supplementary” each time one is
mentioned. Please do not refer to individual panels of supplementary figures.

Use the following examples as a guide (note: abbreviate "Figure" as "Fig." when
in the middle of a sentence): "Table 1 provides a selected subset of the most
active compounds. The entire list of 96 compounds can be found as
Supplementary Table S1 online.” "The biosynthetic pathway of L-ascorbic acid in
animals involves intermediates of the D-glucuronic acid pathway (see
Supplementary Fig. S2 online). Figure 2 shows..."

Remember to include a brief title and legend (incorporated into the file to appear
near the image) as part of every figure submitted, and a title as part of every table.

File sizes should be as small as possible, with a maximum size of 50 MB, so that
they can be downloaded quickly.

Further queries about submission and preparation of Supplementary Information
should be directed to email: scirep.admin@nature.com.

Figure legends

Figure legends begin with a brief title sentence for the whole figure and continue
with a short description of what is shown in each panel in sequence and the
symbols used; methodological details should be minimised as much as possible.
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Each legend must total no more than 350 words. Text for figure legends should
be provided in numerical order after the references.

Tables

Please submit tables in your main article document in an editable format (Word
or TeX/LaTeX, as appropriate), and not as images. Tables that include statistical
analysis of data should describe their standards of error analysis and ranges in a
table legend.

Equations

Equations and mathematical expressions should be provided in the main text of
the paper. Equations that are referred to in the text are identified by parenthetical
numbers, such as (1), and are referred to in the manuscript as "equation (1)".

For submissions in a .doc or .docx format please ensure that all equations are
provided in an editable Word format. These can be produced with the equation
editor included in Microsoft Word.

General figure guidelines

Authors are responsible for obtaining permission to publish any figures or
illustrations that are protected by copyright, including figures published elsewhere
and pictures taken by professional photographers. The journal cannot publish
images downloaded from the internet without appropriate permission.

Figures should be numbered separately with Arabic numerals in the order of
occurrence in the text of the manuscript. When appropriate, figures should
include error bars. A description of the statistical treatment of error analysis
should be included in the figure legend. Please note that schemes are not used;
sequences of chemical reactions or experimental procedures should be
submitted as figures, with appropriate captions. A limited number of uncaptioned
graphics depicting chemical structures - each labelled with their name, by a
defined abbreviation, or by the bold Arabic numeral - may be included in a
manuscript.

Figure lettering should be in a clear, sans-serif typeface (for example, Helvetica);
the same typeface in the same font size should be used for all figures in a paper.
Use 'symbols' font for Greek letters. All display items should be on a white
background, and should avoid excessive boxing, unnecessary colour, spurious
decorative effects (such as three-dimensional 'skyscraper’ histograms) and highly
pixelated computer drawings. The vertical axis of histograms should not be
truncated to exaggerate small differences. Labelling must be of sufficient size and
contrast to be readable, even after appropriate reduction. The thinnest lines in
the final figure should be no smaller than one point wide. Authors will see a proof
that will include figures.

Figures divided into parts should be labelled with a lower-case bold a, b, and so
on, in the same type size as used elsewhere in the figure. Lettering in figures
should be in lower-case type, with only the first letter of each label capitalized.
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Units should have a single space between the number and the unit, and follow SI
nomenclature (for example, ms rather than msec) or the nomenclature common
to a particular field. Thousands should be separated by commas (1,000). Unusual
units or abbreviations should be spelled out in full or defined in the legend. Scale
bars should be used rather than magnification factors, with the length of the bar
defined on the bar itself rather than in the legend. In legends, please use visual
cues rather than verbal explanations such as "open red triangles".

Unnecessary figures should be avoided: data presented in small tables or
histograms, for instance, can generally be stated briefly in the text instead.
Figures should not contain more than one panel unless the parts are logically
connected; each panel of a multipart figure should be sized so that the whole
figure can be reduced by the same amount and reproduced at the smallest size
at which essential details are visible.

Figures for peer review

At the initial submission stage authors may choose to upload separate figure files
or to incorporate figures into the main article file, ensuring that any inserted
figures are of sufficient quality to be clearly legible.

When submitting a revised manuscript all figures must be uploaded as separate
figure files ensuring that the image quality and formatting conforms to the
specifications below.

Figures for publication

Each complete figure must be supplied as a separate file upload. Multi-part/panel
figures must be prepared and arranged as a single image file (including all sub-
parts; a, b, c, etc.). Please do not upload each panel individually.

Please read the digital images integrity and standards section of our Editorial and
Publishing Policies. When possible, we prefer to use original digital figures to
ensure the highest-quality reproduction in the journal. When creating and
submitting digital files, please follow the guidelines below. Failure to do so, or to
adhere to the following guidelines, can significantly delay publication of your work.

Authors are responsible for obtaining permission to publish any figures or
illustrations that are protected by copyright, including figures published elsewhere
and pictures taken by professional photographers. The journal cannot publish
images downloaded from the internet without appropriate permission.

Springer Nature remains neutral with regard to jurisdictional claims in published
maps and institutional affiliations.

1. Line art, graphs, charts and schematics

For optimal results, all line art, graphs, charts and schematics should be supplied
in vector format, such as EPS or Al, and should be saved or exported as such
directly from the application in which they were made. Please ensure that data
points and axis labels are clearly legible.


https://www.nature.com/srep/journal-policies/editorial-policies/#digital-image
https://www.nature.com/srep/journal-policies/editorial-policies/
https://www.nature.com/srep/journal-policies/editorial-policies/
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2. Photographic and bitmap images

All photographic and bitmap images should be supplied in a bitmap image format
such as tiff, jpg, or psd. If saving tiff files, please ensure that the compression
option is selected to avoid very large file sizes.

Please do not supply Word or Powerpoint files with placed images. Images can
be supplied as RGB or CMYK (note: we will not convert image colour modes).

Figures that do not meet these standards will not reproduce well and may delay
publication until we receive high-resolution images.

3. Chemical structures

Chemical structures should be produced using ChemDraw or a similar program.
All chemical compounds must be assigned a bold, Arabic numeral in the order in
which the compounds are presented in the manuscript text. Structures should
then be exported into a 300 dpi RGB tiff file before being submitted.

4. Stereo images

Stereo diagrams should be presented for divergent 'wall-eyed' viewing, with the
two panels separated by 5.5 cm. In the final accepted version of the manuscript,
the stereo images should be submitted at their final page size.

Statistical guidelines

Every article that contains statistical testing should state the name of the
statistical test, the n value for each statistical analysis, the comparisons of
interest, a justification for the use of that test (including, for example, a discussion
of the normality of the data when the test is appropriate only for normal data), the
alpha level for all tests, whether the tests were one-tailed or two-tailed, and the
actual P value for each test (not merely "significant" or "P < 0.05"). It should be
clear what statistical test was used to generate every P value. Use of the word
"significant” should always be accompanied by a P value; otherwise, use
"substantial," "considerable," etc.

Data sets should be summarized with descriptive statistics, which should include
the n value for each data set, a clearly labelled measure of centre (such as the
mean or the median), and a clearly labelled measure of variability (such as
standard deviation or range). Ranges are more appropriate than standard
deviations or standard errors for small data sets. Graphs should include clearly
labelled error bars. Authors must state whether a number that follows the + sign
is a standard error (s.e.m.) or a standard deviation (s.d.).

Authors must justify the use of a particular test and explain whether their data
conform to the assumptions of the tests. Three errors are particularly common:

Multiple comparisons: When making multiple statistical comparisons on a single
data set, authors should explain how they adjusted the alpha level to avoid an
inflated Type | error rate, or they should select statistical tests appropriate for
multiple groups (such as ANOVA rather than a series of t-tests).
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Normal distribution: Many statistical tests require that the data be approximately
normally distributed; when using these tests, authors should explain how they
tested their data for normality. If the data do not meet the assumptions of the test,
then a non-parametric alternative should be used instead.

Small sample size: When the sample size is small (less than about 10), authors
should use tests appropriate to small samples or justify their use of large-sample
tests.

Chemical and biological nomenclature and abbreviations

Molecular structures are identified by bold, Arabic numerals assigned in order of
presentation in the text. Once identified in the main text or a figure, compounds
may be referred to by their name, by a defined abbreviation, or by the bold Arabic
numeral (as long as the compound is referred to consistently as one of these
three).

When possible, authors should refer to chemical compounds and biomolecules
using systematic nomenclature, preferably using JIUPAC. Standard chemical and
biological abbreviations should be used. Unconventional or specialist
abbreviations should be defined at their first occurrence in the text.

Gene nomenclature

Authors should use approved nomenclature for gene symbols, and use symbols
rather than italicized full names (for example Ttn, not titin). Please consult the
appropriate nomenclature databases for correct gene names and symbols. A
useful resource is LocusLink.

Approved human gene symbols are provided by HUGO Gene Nomenclature

Committee (HGNCQ), e-mail: hgnc@genenames.orq; see
also www.genenames.org. Approved mouse symbols are provided by The
Jackson Laboratory, e-mail: nomen@informatics.jax.orq; see

also www.informatics.jax.org/mgihome/nomen.

For proposed gene names that are not already approved, please submit the gene
symbols to the appropriate nomenclature committees as soon as possible, as
these must be deposited and approved before publication of an article.

Avoid listing multiple names of genes (or proteins) separated by a slash, as in
'‘Oct4/Poubfl’, as this is ambiguous (it could mean a ratio, a complex, alternative
names or different subunits). Use one name throughout and include the other at
first mention: 'Oct4 (also known as Pou5f1)'.

Characterization of chemical and biomolecular materials

Scientific Reports is committed to publishing technically sound research.
Manuscripts submitted to the journal will be held to rigorous standards with
respect to experimental methods and characterization of new compounds.
Authors must provide adequate data to support their assignment of identity and
purity for each new compound described in the manuscript. Authors should
provide a statement confirming the source, identity and purity of known


http://www.chem.qmul.ac.uk/iupac/
mailto:hgnc@genenames.org
http://www.genenames.org/
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compounds that are central to the scientific study, even if they are purchased or
resynthesized using published methods.

1. Chemical identity

Chemical identity for organic and organometallic compounds should be
established through spectroscopic analysis. Standard peak listings (see
formatting guidelines below) for 1H NMR and proton-decoupled 13C NMR should
be provided for all new compounds. Other NMR data should be reported (31P
NMR, 19F NMR, etc.) when appropriate. For new materials, authors should also
provide mass spectral data to support molecular weight identity. High-resolution
mass spectral (HRMS) data are preferred. UV or IR spectral data may be reported
for the identification of characteristic functional groups, when appropriate.
Melting-point ranges should be provided for crystalline materials. Specific
rotations may be reported for chiral compounds. Authors should provide
references, rather than detailed procedures, for known compounds, unless their
protocols represent a departure from or improvement on published methods.

2. Combinational compound libraries

Authors describing the preparation of combinatorial libraries should include
standard characterization data for a diverse panel of library components.

3. Biomolecular identity

For new biopolymeric materials (oligosaccharides, peptides, nucleic acids, etc.),
direct structural analysis by NMR spectroscopic methods may not be possible. In
these cases, authors must provide evidence of identity based on sequence (when
appropriate) and mass spectral characterization.

4. Biological constructs

Authors should provide sequencing or functional data that validates the identity
of their biological constructs (plasmids, fusion proteins, site-directed mutants,
etc.) either in the manuscript text or the Methods section, as appropriate.

5. Sample purity

Evidence of sample purity is requested for each new compound. Methods for
purity analysis depend on the compound class. For most organic and
organometallic compounds, purity may be demonstrated by high-field 1H NMR or
13C NMR data, although elemental analysis (£0.4%) is encouraged for small
molecules. Quantitative analytical methods including chromatographic (GC,
HPLC, etc.) or electrophoretic analyses may be used to demonstrate purity for
small molecules and polymeric materials.

6. Spectral data

Detailed spectral data for new compounds should be provided in list form (see
below) in the Methods section. Figures containing spectra generally will not be
published as a manuscript figure unless the data are directly relevant to the
central conclusions of the paper. Authors are encouraged to include high-quality
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images of spectral data for key compounds in the Supplementary Information.
Specific NMR assignments should be listed after integration values only if they
were unambiguously determined by multidimensional NMR or decoupling
experiments. Authors should provide information about how assignments were
made in a general Methods section.

Example format for compound characterization data. mp: 100-102 °C (lit."s" 99-
101 °C); TLC (CHCIs:MeOH, 98:2 v/v): Ri= 0.23; [a]o = -21.5 (0.1 M in n-
hexane); *H NMR (400 MHz, CDCls): 8 9.30 (s, 1H), 7.55-7.41 (m, 6H), 5.61 (d,
J = 5.5 Hz, 1H), 5.40 (d, J = 5.5 Hz, 1H), 4.93 (m, 1H), 4.20 (g, J = 8.5 Hz, 2H),
2.11 (s, 3H), 1.25 (t, J = 8.5 Hz, 3H); 13C NMR (125 MHz, CDCls): & 165.4, 165.0,
140.5, 138.7, 131.5, 129.2, 118.6, 84.2, 75.8, 66.7, 37.9, 20.1; IR (Nujol): 1765
cm-t; UV/Vis: Amax 267 nm; HRMS (m/z): [M]* calcd. for C20H15C12NOs, 420.0406;
found, 420.0412; analysis (calcd., found for C20H15Ci2NOs): C (57.16, 57.22), H
(3.60, 3.61), Cl (16.87, 16.88), N (3.33, 3.33), O (19.04, 19.09).

7. Crystallographic data for small molecules

Manuscripts reporting new three-dimensional structures of small molecules from
crystallographic analysis should include a .cif file and a structural figure with
probability ellipsoids for publication as Supplementary Information. These must
have been checked using the IUCR's CheckCIF routine, and a PDF copy of the
output must be included with the submission, together with a justification for any
alerts reported. Crystallographic data for small molecules should be submitted to
the Cambridge Structural Database and the deposition number referenced
appropriately in the manuscript. Full access must be provided on publication.

8. Macromolecular structural data

Manuscripts reporting new structures should contain a table summarizing
structural and refinement statistics. Templates are available for such tables
describing NMR and X-ray crystallography data. To facilitate assessment of the
quality of the structural data, a stereo image of a portion of the electron density
map (for crystallography papers) or of the superimposed lowest energy structures
(=10; for NMR papers) should be provided with the submitted manuscript. If the
reported structure represents a novel overall fold, a stereo image of the entire
structure (as a backbone trace) should also be provided.



http://checkcif.iucr.org/
http://www.ccdc.cam.ac.uk/
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