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RESUMO

O objetivo desse estudo in vitro foi avaliar o efeito da incorporagdo de microparticulas
poliméricas carregadas com Epigalocatequina-3-galato (EGCG) nas propriedades fisico-
quimicas de sistema adesivo convencional de 2 passos. Primeiramente, realizou-se o grau de
conversao (%GC) pelo Espectrofotdometro FT-IR e ensaio de liberagcdo dos adesivos para
avaliar o desempenho das microparticulas poliméricas carregadas com EGCG (Experimento
1). Para o ensaio de liberacdo, aliquotas de cada amostra foram coletadas e quantificadas em
termos de liberacdo de EGCG por meio do Espectrofotometro UV-Vis. No Experimento 2,
quarenta e cinco terceiros molares humanos foram divididos em 5 grupos (n=9) de acordo
com a solucdo de pré-tratamento utilizada (dgua destilada, solugdo aquosa de EGCG a 0,1% e
solucdo aquosa de microparticulas carregadas com EGCG (PLGA50:50/EGCG) a 1,0%) e
sistema adesivo Adper Single Bond 2 (3M ESPE) aplicado (contendo EGCG puro a 0,1%,
microparticulas carregadas com EGCG a 1,0% ou na sua forma original como controle).
Cinco incrementos de 1 mm de espessura de resina composta foram aplicados e fotoativados
individualmente por 40 s. Os dentes foram armazenados em agua destilada a 37°C por 24h.
Apos armazenamento, foram seccionados longitudinalmente em ambos os sentidos para obter
espécimes em forma de palitos com a area de seccdo transversal de aproximadamente 1 mm?®.
Cada espécime foi tracionado a uma velocidade de 0,5 mm/min em uma maquina de ensaios
universais. Os valores de resisténcia de unido e %GC foram avaliados estatisticamente por
ANOVA, com nivel de significancia de 5%. Nao houve diferenca estatistica significante entre
as médias do grau de conversdo apds a incorporacdo de microparticulas poliméricas
carregadas com EGCG no sistema adesivo (p>0,05). Em relacdo ao ensaio de liberagdo dos
adesivos, o grupo PLGA50:50/EGCG a 1,0% apresentou melhores resultados, alcancando a
maior liberacdo em termos quantitativos, sendo o escolhido para ser usado no teste de
resisténcia de unido (Experimento 2). Apo0s 24 h de armazenamento, nenhuma diferenca
estatisticamente significante foi encontrada entre as médias dos valores de resisténcia de
unido dos grupos testados (p>0,05). Concluindo, a incorporacdo das microparticulas
poliméricas carregadas com EGCG ndo interferiu no grau de conversdo dos adesivos. O
sistema adesivo com microparticulas carregadas com EGCG incorporado em sua composi¢do
foi capaz de liberar EGCG. Porém, o flavondide Epigalocatequina-3-galato (EGCG) ndo teve
efeito quando incorporado ao sistema adesivo convencional ou aplicado como pré-tratamento

da dentina, de forma pura e microencapsulada, na resisténcia de unido imediata.



Palavras-chave: adesivos, camellia sinensis, polimeros, catequina, metaloproteinases da

matriz.



ABSTRACT

The aim of this in vitro study was to evaluate the performance of polymeric microparticles
loaded with Epigallocatechin-3-gallate (EGCG) on the physicochemical properties of a two-
step etch-and-rinse adhesive system. First, the degree of conversion (%DC) was evaluated by
FT-IR spectrophotometry and release assay of adhesives to evaluate the performance of
EGCG loaded PLGA microparticles was realized (Experiment 1). For release assay, aliquots
were collected of each samples and quantified in terms of EGCG release at pre-defined times
by means of UV-Vis Spectrophotometer. In Experiment 2, forty-five molars were divided into
5 groups (n=9) according to the rewetting solution used (distilled water, 0.1% EGCG aqueous
solution and 1.0% microparticles aqueous solution (PLGA50:50/EGCG)) and the Adper
Single Bond 2 adhesive system used (containing 0.1% free EGCG, 1.0% EGCG loaded
PLGA microparticles or in original form as control). Five 1-mm-thick increments of
composite resin were build up and light-cured for 40 s individually. The teeth were stored in
distilled water at 37°C for 24 h. After storage, they were longitudinally sectioned in both
directions to obtain bonded sticks with a cross-sectional area of approximately 1.0 mm2. Each
bonded stick was testing to a tensile force of 0.5 mm/min in the universal testing machine.
%DC and UTBS values were statistically analyzed with ANOVA, with significance level of
5%. There was no statistically significant difference between the DC means after PLGA-
microparticles loaded with EGCG incorporated (p>0.05). In relation to release assay, the
1.0% PLGA50:50/EGCG group presented better results, achieving the highest release in
quantitative terms, being the elect to be used in bond strength test (Experiment 2). After 24 h
of storage, there was no statistically significant difference between the mean bond strength
values of the tested groups (p>0.05). The incorporation of the polymeric microparticles
loaded with EGCG did not interfere in the adhesive degree of conversion. The adhesive
system loaded microparticles EGCG incorporated in its composition was able to release
EGCG. However, the flavonoid epigallocatechin-3-gallate (EGCG) had no effect when
incorporated into etch-and-rinse adhesive system or applied as dentin pretreatment, on free

and microencapsulated forms, in the immediate bond strength.

Keywords: adhesives, camellia sinensis, polymers, catechin, matrix metalloproteinases.
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1 INTRODUCAO GERAL

Os sistemas adesivos tém demonstrado resultados promissores na préatica
clinica diéria. Entretanto, apesar de todo o arsenal que temos a disposi¢do para uma
adequada adesdo, ainda existe uma dificuldade para se conseguir unido entre o0s
materiais restauradores e as estruturas dentarias em virtude da heterogeneidade dos
substratos envolvidos (PASHLEY, TAY, IMAZATO, 2011). O esmalte é considerado
um substrato com maior conteddo mineral e de morfologia homogénea possibilitando
uma adesdo efetiva, enquanto a dentina é mais complexa, apresentando menor contetido
mineral, de natureza heterogénea e intrinsecamente imida (VAN MEERBEECK et al.,
2003). Essa umidade tem papel importante na degradacdo da interface adesiva e na
reducdo das propriedades mecanicas da adesdo (PEREIRA et al., 1999; CARRILHO et
al., 2004). Além disso, ainda existem outros desafios para uma boa adesdo como a
nanoinfiltragdo que é a diferencga entre a zona de dentina desmineralizada pelo cido e a
zona infiltrada pelo adesivo durante a formacdo da camada hibrida, gerando fibras
colédgenas expostas e desprotegidas tornando-as susceptiveis a acdo dos fluidos orais
(SANO et al., 1995; WANG e SPENCER, 2003; DE MUNCK et al., 2005); e a
permeabilidade dos adesivos dentinarios (TAY, PASHLEY, YOSHIYAMA, 2002).

Shono et al., em 1999, publicaram um dos primeiros estudos que avaliou a
durabilidade da unido resina-dentina ao longo do tempo. Demonstraram, atraves de
microscopia eletronica de varredura, um aumento da porosidade no topo da camada
hibrida e no interior da interface adesiva. A partir disso, varios estudos tém
demonstrado perda da resisténcia de unido ao longo do tempo (LOGUERCIO,
STANISLAWCZUK, POLLI, 2009; HASHIMOTO, 2010; PASHLEY et al., 2011b;
YIU et al., 2012). Esse fato tem sido atribuido principalmente a degradacdo da camada
hibrida na interface dentina/resina (CARRILHO et al., 2007; DE MUNCK et al., 2009;
DE MUNCK et al., 2010; ZOU, JESSOP, ARMSTRONG, 2010) como resultado da
degradacdo hidrolitica do adesivo resinoso e da protedlise das fibrilas colagenas
(BURROW, TAGAMI, HOSODA, 1993; HASHIMOTO, OHNO, KAGA, 2000;
OKUDA et al., 2002; OSORIO et al., 2005; BRESCHI et al., 2008; ERHARDT,
OSORIO, TOLEDANO, 2008; OSORIO et al., 2011).


http://www.ncbi.nlm.nih.gov/pubmed?term=Pashley%20DH%5BAuthor%5D&cauthor=true&cauthor_uid=21910364
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Essa degradacdo das fibrilas coldgenas expostas na interface adesiva se da
pelas metaloproteinases de matriz (MMPSs), enzimas enddgenas presentes na dentina,
responsaveis pela organizacdo e mineralizacdo da matriz dentinaria (CHAUSSAIN-
MILLER et al., 2006; CARRILHO et al., 2007; STANISLAWCZUK et al., 2009;
BRESCHI et al., 2010a; YIU et al., 2012). Estas se encontram inativas e séo ativadas
em baixo pH, ou seja, quando é realizado o condicionamento &cido dos sistemas
adesivos convencionais ou na aplicacdo dos adesivos autocondicionantes (TURK et al.,
1995; TJADERHANE et al., 1998; VAN STRIJP et al., 2003; VISSE, NAGASE, 2003;
PASHLEY et al., 2004; NISHITANI et al., 2006; TERSARIOL et al., 2010; LIU et al.,
2011; TJADERHANE et al., 2013). Alguns estudos confirmaram a presenca da MMP-
2, MMP-3, MMP-8 e MMP-9 em dentina humana desmineralizada (PASHLEY et al.,
2004; NISHITANI et al.,, 2006; MAZZONI et al., 2007; SULKALA et al., 2007
STANISLAWCZUK et al., 2009; BRESCHI et al., 2010b). A MMP-2, também
conhecida como Gelatinase A, degrada colageno tipo I, principal colageno encontrado
na dentina e a MMP-9, ou Gelatinase B, degrada o colageno tipo 1V, que € o principal
componente do colageno desnaturado (MORGUNOVA et al., 1999; CHAUSSAIN-
MILLE et al.,, 2006). JA& a MMP-8, tambem denominada de colagenase-2, foi
identificada por Sulkala et al., em 2007, como a principal enzima colagenolitica da
dentina humana. Mais recentemente, outro grupo de enzimas proteoliticas foi
identificado na dentina humana indicando que a atividade colagenolitica da dentina nao
se da apenas pela presenca das MMPs, mas também pela atividade das cisteinas
catepsinas (TERSARIOL et al., 2010; NASCIMENTO et al., 2011).

Portanto, durante os ultimos anos, o entendimento dos mecanismos que
envolvem a degradacédo proteolitica da interface adesiva tem ganhado imensa atencao e
rapidamente vém crescendo o interesse da comunidade cientifica em desenvolver
estratégias para aumentar a longevidade clinica das restauracfes adesivas. Assim, 0 UsO
de inibidores da atividade enzimatica tem sido aceito como uma estratégia eficaz para
melhorar a  longevidade  das  restauracbes  adesivas  (LOGUERCIO,
STANISLAWCZUK, POLLI, 2009; OSORIO et al., 2011; YIU et al., 2012;
SANTIAGO et al., 2013).

Uma das substancias que tem sido apontada como potencial inibidora de
metaloproteinases € o digluconato de clorexidina (HEBLING et al., 2005; CARRILHO
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et al., 2007; LOGUERCIO, STANISLAWCZUK, POLLI, 2009; OSORIO et al., 2011).
A clorexidina ¢ uma molécula sintética que se liga a varias proteinas por meio de um
mecanismo quelante e pode inibir a agdo dessas enzimas mesmo em baixas
concentracdes, desacelerando assim o processo de degradacdo da interface de unido
(CARRILHO et al., 2007; LOGUERCIO, STANISLAWCZUK, POLLI, 2009). O
primeiro estudo que constatou a benéfica acdo do digluconato de clorexidina usado
como pré-tratamento da dentina foi realizado por Hebling et al., em 2005. Seus
resultados mostraram uma diminui¢do da degradacdo de colageno da camada hibrida se
comparado a técnica original de condicionamento &cido e posterior aplicacdo do
adesivo. Em seguida, diversos estudos apontaram a clorexidina como potente inibidor
das metaloproteinases seja como solugdo para pré-tratamento da dentina (CARRILHO
et al., 2007; LOGUERCIO, STANISLAWCZUK, POLLI, 2009) ou incorporada ao
sistema adesivo (YIU et al., 2012). No entanto, hd uma preocupacdo na aplicacdo de
digluconato de clorexidina em tecidos humanos no que se refere a seguranca biologica,
sendo necessaria a procura por inibidores mais biocompativeis (FARIA, CARDOSO,
LARSON, 2009).

Na busca por outras substancias viaveis para uso odontoldgico, com a
caracteristica de inibicdo da atividade enzimatica, o flavondide Epigalocatequina-3-
galato (EGCG) mostrou-se altamente eficaz na inibi¢do da expressdo e acdo das MMPs
-2 ¢ -9 (GARBISA, BIGGIN, CAVALLARIN, 1999; DELL'AICA et al., 2007) além de
diminuir a atividade das cisteinas catepsinas (DEVIKA, PRINCE, 2008; KATO et al.,
2012). O EGCG ¢ o principal polifenol encontrado no cha verde (Camellia sinensis) e
apresenta acdo antioxidante, antimicrobiana, antimutagénica, anticancerigena e anti-
inflamatdria, sendo considerado pouco tdxico, mesmo em altas concentracdes
(ISBRUCKER et al., 2006; HIRASAWA, TAKADA, 2003; RASHEED et al., 2009). O
uso de EGCG como uma solucdo de pré-tratamento dentinario, associado ao sistema
adesivo convencional de 2 passos (SANTIAGO et al., 2013) e autocondicionante de 1
passo (dados ndo publicados) resultou na manutencdo da resisténcia de unido a dentina
ap0os 6 meses de armazenamento. Du et al. (2012) avaliaram o efeito da incorporacdo do
EGCG em um sistema adesivo convencional de 2 passos e obteve a manutencdo da
resisténcia de unido a dentina ap0s 6 meses de armazenamento. Adicionalmente, foi

demonstrado que a incorporagdo desse inibidor de MMPs, em baixas concentragoes
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(abaixo de 0,2%), ndo promoveu alteracGes significativas no grau de conversdo dos
mondmeros resinosos (DU et al., 2012; PALLAN et al., 2012). Embora, a incorporagdo
de EGCG aos sistemas adesivos tenha demonstrado resultados promissores, hd uma
preocupacao em relacdo a disponibilidade da catequina dentro da camada hibrida. Sendo
0 EGCG uma molécula solivel em &gua (solubilidade 5mg/ml) (Sigma-Aldrich, St.
Louis, MO, USA) foi observada uma alta taxa de liberacdo nas primeiras 24 horas de
exposicdo a agua destilada, seguida de uma reducdo significativa na taxa de liberacdo
até o 28° dia (PALLAN et al., 2012). Portanto, o tempo de permanéncia do EGCG na
camada hibrida pode ser curto devido a acdo da dgua (PALLAN et al., 2012). Contudo,
esse inconveniente pode ser contornado a partir de métodos de liberacdo controlada de
farmacos (LIANG, WONG, BURT, 2005; GAIGNAUX et al., 2012).

Para isso, buscou-se a utilizacdo de microparticulas polimeéricas, produzidas a
partir de alguns polimeros, como o acido poli lactico-co-glicolico (PLGA), padrdo-ouro
na liberacdo controlada de farmacos, devido sua incomparavel biodegradacdo e
biocompatibilidade (PRIOR et al., 2000; BLANCO-PRIETO et al., 2002; GRAVES et
al., 2004; SCHNIEDERS et al., 2006). A incorporacdo de microparticulas poliméricas
carregadas com EGCG ao sistema adesivo convencional pode ser uma estratégia eficaz
se comparado a incorporacdo de EGCG puro ao sistema adesivo. Além de uma
liberacdo mais prolongada e controlada, apresenta vantagem em relacdo a protecdo do
farmaco frente aos processos fisiologicos degradativos e a bioabsorcao, visto que a
ocorréncia desses fendmenos acarretaria na perda da atividade farmacologica (PRIOR et
al., 2000; BLANCO-PRIETO et al., 2002; GRAVES et al., 2004; SCHNIEDERS et al.,
2006).

Diante do exposto, faz-se necessario que as técnicas adesivas sejam
reformuladas ao longo do tempo justificando-se o estudo do flavonoide
Epigalocatequina-3-galato como agente inibidor da atividade enzimatica conseguindo
assim, a preservacdo da camada hibrida e consequentemente, maior durabilidade das
restauracdes adesivas.

Dessa forma, o objetivo do presente estudo foi realizar testes fisico-quimicos
como, grau de conversdo e ensaio de liberacdo, dos adesivos incorporados com
microparticulas poliméricas carregadas com EGCG e comparar o efeito do flavonoide

Epigalocatequina-3-galato (EGCG), na forma pura ou microencapsulada, incorporado



15

ao sistema adesivo convencional ou aplicado como agente de pré-tratamento dentinério,

na resisténcia de unido a dentina.
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2 PROPOSICAO

2.1 Objetivo Geral

Avaliar o efeito da incorporacdo de microparticulas poliméricas carregadas
com Epigalocatequina-3-galato (EGCG) nas propriedades fisico-quimicas de sistema

adesivo convencional de 2 passos.

2.2 Objetivos Especificos

- Avaliar o grau de conversdo dos mondmeros em polimeros dos adesivos em sua
composicdo original e nas formulagGes contendo as microparticulas carregadas com
EGCG.

- Analisar a liberagcdo do principio ativo a partir do adesivo convencional contendo
microparticulas carregadas com EGCG.

- Avaliar o efeito do EGCG na resisténcia de unido imediata a dentina, através de ensaio

de microtracdo.
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3 CAPITULO

Esta dissertacdo esta baseada no Artigo 46 do Regimento Interno do Programa
de Po6s-Graduacéo em Odontologia da Universidade Federal do Cearé que regulamenta
o formato alternativo para dissertagdes de Mestrado e teses de Doutorado e permite a
insercdo de artigos cientificos de autoria ou coautoria do candidato. Por se tratar de um
estudo envolvendo dentes humanos, o projeto de pesquisa deste trabalho foi submetido
a apreciacdo do Comité de Etica em pesquisa da Universidade Federal do Cear4, tendo
sido aprovado, conforme o parecer consubstanciado n° 459.659 de 14 de novembro de
2013 (ANEXO B).

Assim sendo, esta dissertacdo € composta de um capitulo contendo um artigo
cientifico que serd submetido ao periédico Dental Materials (ANEXO A) conforme

descrito na sequéncia:

Adhesive system containing polymeric microparticles loaded with catechin:
Physicochemical characterisation.
Albuquerque NLG, Neri JR, Yamauti M, Sousa FFO, Santiago SL.
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CAPITULO 1

Adhesive system containing polymeric microparticles loaded with catechin:
Physicochemical characterisation.

Nadine Luisa Guimaraes Albuquerque®
Jiovanne Rabelo Neri®

Monica Yamauti®

Francisco Fabio Oliveira de Sousa*

Sérgio Lima Santiago®

® Department of Restorative Dentistry, Federal University of Ceara, Fortaleza, Ceara,
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ABSTRACT

Objective. Evaluate the performance of polymeric microparticles loaded with
Epigallocatechin-3-gallate (EGCG) on degree of conversion and release assay of
adhesives and examine resin—dentin bond strength with different EGCG application
modes.

Methods. The degree of conversion (%DC) was evaluated by FT-IR spectrophotometry
and release assay of adhesives containing different proportions of EGCG loaded PLGA
microparticles was performed. Aliquots were collected of each samples and quantified
in terms of EGCG release at pre-defined times by means of UV-Vis Spectrophotometer
(Experiment 1). After that, forty-five molars were divided into 5 groups (n=9) according
to EGCG different application modes. The teeth were prepared to bonding and testing in
the universal testing machine (Experiment 2). %DC and uTBS values were statistically
analyzed with ANOVA.

Results. There was no statistically significant difference between the DC means after
PLGA-microparticles loaded with EGCG incorporated (p>0.05). The 1.0%
PLGA50:50/EGCG group presented better results, achieving the highest release in
quantitative terms, being the elect to be used in bond strength test. After 24 h of storage,
there was no statistically significant difference among the mean bond strength values of
the tested groups (p>0.05).

Significance. EGCG can be effective in improving the longevity of adhesive
restorations therefore, their permanence time in the hybrid layer can be short due to its
solubility in water. Hence, the strategy to produce polymeric microparticles loaded with

EGCG to achieve a more controlled and prolonged release.

Keywords: adhesives, camellia sinensis, polymers, catechin, matrix metalloproteinases.
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1. Introduction

Studies have shown that adhesive systems lose their bond to dentin over time,
and there is a consensus that the hybrid layer created by current adhesive systems is
imperfect, susceptible to degradation and, could negatively affect the bond strength
[1,2]. The decrease of bond strength is related to a hydrolytic degradation of the
polymers of the adhesive systems and the proteolysis of collagen matrix of the hybrid
layer [3]. Transmission electron microscopy analyses showed that almost 70% of
collagen from the adhesive interface disappears after 44 months water storage [4]. Host-
derived proteases (matrix metalloproteinases and cysteine cathepsins) with
collagenolytic activity in hybrid layers are the mainly responsible by degradation of
collagen fibrils reducing the longevity of clinically applied resin-based restorations
[2,5,6].

Therefore, studies have focused their research on the modification of dental
adhesives to improve the durability of bonding to dentin of resin-based restorations
[1,2]. The use of protease inhibitors on dentin surface after acid etching or incorporation
into the adhesive system has been well accepted [7-11]. Chlorhexidine (CHX) was the
first protease inhibitor proposed for preserve the hybrid layer through the inhinition of
MMPs [12] and cysteine cathepsins [13] but recently other inhibitors has received
increased attention from researchers.

Epigallocatechin-3-gallate (EGCG) is a natural substance, the main polyphenol
found in green tea (Camellia sinensis), potential MMP-inhibitory with low toxicity and
anti-inflammatory properties [14]. Du and others [10] incorporated EGCG in different
concentrations into etch-and-rinse adhesive system and evaluated the antimicrobial
effect and the physicochemical properties of dentin bonding over time. Similarly, Neri
and others [15] evaluated the influence of EGCG incorporation on the physicochemical
properties of a self-etch dental adhesive and observed that the addition of EGCG to
adhesive reduced the solubility without affecting degree of conversion and flexural
strength. Santiago and others [11] evaluated the effect of dentin pretreatment with
EGCG solutions in the preservation of the adhesive interface with etch-and-rinse

adhesive systems. All the studies showed that the use of epigallocatechin-3-gallate
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flavonoid is effective in improving the longevity of adhesive procedures independent of
adhesive system.

In attempt to achieve a release of EGCG in a more controlled and prolonged as
possible, sought the use of polymeric microparticles produced by polymers as Poly (D-
L lactide-co-glycolide) acid (PLGA), one of the main polymers used in the development
of release systems. It considered gold standard in controlled drug delivery, mostly due
to its superior biocompatibility [16-19]. Besides be used in the development of release
systems, this polymer has others applications as: prevention of postsurgical adhesions
through of application of nanofibers of poly (lactic-co-glycolic acid) (PLGA) loaded
with epigallocatechin-3-O-gallate (EGCG) [20] and enhance wound healing by
accelerating cell infiltration, re-epithelialization and angiogenesis by eletroctrospum
membranes composed of PLGA containing 1 wt% EGCG [21]. Thus, the use of
polymeric microparticles loaded with EGCG can be an effective strategy in comparison
to free EGCG due to the protection of the drug from the physiological degradation and
bioadsorption, avoiding the loss of pharmalogical activity. In addition, the controlled
drug delivery systems could contribute to a prolonged effect of the drug in the specific
therapeutic site.

Therefore, the aim of this study was to evaluate the effect of different EGCG
application modes on the resin-dentin bonds. To achieve this objective, the study was
divided into two experiments. The objective of the first experiment was to evaluate the
performance of polymeric microparticles loaded with EGCG on degree of conversion
and release assay of adhesives and the second experiment was to examine early resin—
dentin bond strength with two EGCG formulations applied as pretreatment or
incorporated into etch-and-rinse adhesive system. The null hypotheses were: (1)
incorporation of polymeric microparticles loaded with EGCG have no effect on
adhesive degree of conversion; (2) the incorporation of PLGA-microparticles loaded
with EGCG into adhesive will not be able to release EGCG; (3) the use of EGCG in free
form or loaded into PLGA-microparticles as dentin pretreatment or incorporated into

the adhesive does not affect the immediate bond strength.
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2. Materials and Methods
2.1. Epigallocatechin-3-gallate microparticles used

The materials and chemicals used in this study are described in Table 1.

Epigallocatechin-3-gallate (EGCG) (Sigma Aldrich, St. Louis, MO, USA) was
added to different formulations of microparticles using two types of Poly (D-L lactide-
co-glycolide) acid (PLGA, Sigma Aldrich, St. Louis, MO, USA): Resomer® RG502H
(PLGA 50:50) and Resomer® RG756S (PLGA 75:25) by means of spray-drying
technique [22].

Formulations were prepared in the ratio PLGA:EGCG 16:1. A blank
formulation (PLGA only) from each polymer was obtained and used as a reference. Due
to differences in solubility among the drugs and polymers, an emulsification process
was proposed. Briefly, PLGA was dissolved in dichloromethane (DCM) and EGCG was
dissolved in ethyl acetate in another vial. The solutions were mixed in a disperser
system (Ultraturrax IKA T10B; IKA/Works, Inc. NC, USA) and immediately spray
dried in a laboratory spray drier (Mini Spray Drier Buchi 290, Buchi, Flawil,
Switzerland).

After the procedure, microparticles were collected, weighted to determine the
yield of production and stored into clean sealed glass vials. Particle size, morphology,

encapsulation efficacy and drug loading were also determined (unpublished data).
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Table 1 — Materials and chemicals used in the study.

Material (/Manufacturer)

Batch number

Basic formulation

Adper Single Bond 2*
(3M/ESPE®, St. Paul, MN,
EUA)

Resin Filtek 2250 XT
(3M/ESPE®,St. Paul, MN, EUA)

Poly (D-L lactide — co —
glycolide acid) Resomer®
RG502H / Sigma Aldrich, St.
Louis, MO, USA

Poly (D-L lactide — co —
glycolide acid) Resomer®
RG756S / Sigma Aldrich, St.
Louis, MO, USA

Epigallocatechin-3-gallate
(Sigma Aldrich, St. Louis, MO,
USA)

1312201025

37277

STBD2887V

STBC6378V

SLBL1959%V

Etchant: 35% phosphoric acid
(batch #1219600378).
Bis-GMA, HEMA,
dimethacrylates, silica nanofiller
(5 nm), polyalquenoic acid
copolymer, initiators, water and
ethanol.

Bis-EMA, Bis-GMA and
UDMA. Filled to 60% by
volume with zirconia silica filler,
average.particle size = 0.6 um

* This brand name is the same product as Adper Scotchbond 1XT, Adper Single Bond Plus and Adper

Single Bond 1 XT.
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2.2. Preparation of adhesive formulations

The adhesive formulations were prepared by incorporating PLGA
microparticles loaded with EGCG into Adper Single Bond 2 adhesive system
(3M/ESPE®, St. Paul, MN, EUA) by manual blending. The amount of microparticles
incorporated into the adhesives ranged between 0.5, 1.0 and 2.0% (w/w). Each adhesive
formulation (Table 2) briefly mixed in a vortex (Biomixer QL-901, SP, Brazil) for 1
min at reduced ambient light.

Table 2 — Description of the experimental groups of Experiment 1 (Degree of
conversion and Release assay of adhesives containing microencapsulated EGCG).

MICROENCAPSULATED
FORMS OF EGCG

GROUPS MATERIAL

Control Control

. Containing 0.5% (w/w) of microparticles

0.5% PLGA5S0:50/EGCG (PLGAS0:50) of EGCG
Containing 0.5% (w/w) of microparticles

(PLGAT75:25) of EGCG
Adper Single Containing 1.0% (w/w) of microparticles

Bond 2 (PLGA50:50) of EGCG
Containing 1.0% (w/w) of microparticles

(PLGA75:25) of EGCG
Containing 2.0% (w/w) of microparticles

(PLGA50:50) of EGCG
Containing 2.0% (w/w) of microparticles

(PLGA75:25) of EGCG

0.5% PLGA75:25/EGCG

1.0% PLGAS50:50/EGCG

1.0% PLGA75:25/EGCG

2.0% PLGAS50:50/EGCG

2.0% PLGAT75:25/EGCG

Experiment 1
2.3. Characterization of the formulations
In order to establish the maximum microparticles loading into the adhesive

system, a study was conducted to determine the degree of conversion and release assay

of adhesives containing different proportions of EGCG loaded PLGA microparticles.
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2.3.1. Degree of conversion

The degree of conversion (DC) of the adhesive resins was assessed by Fourier
Transform Infrared Spectroscopy (FTIR) (Perkin-Elmer Spectrum 100, Perkin Elmer,
Shelton, CT, USA). Each adhesive system was dispensed into a small agate mortar and
thoroughly mixed with potassium bromide (KBr), at a ratio of 4:100. The pellets of
KBr/adhesive solution were prepared with a hand press (Hand Press Kit 161-1100,
PIKE Technologies, Madison, WI, USA). FTIR spectrum of the uncured adhesive was
obtained from each sample using 32 scans in a range of 4000-400 cm™, at 4 cm™
resolution in transmission mode.

The adhesive system was light-activated for 40 s using the light source (Ellipar
Freelight 2, 3M ESPE, St. Paul, MN, USA). Additional FTIR spectra were obtained
immediately after light curing. The analyses were performed at 25 °C with 70% relative
humidity. Tree specimens per group (n=3) were tested. The rate of unreacted carbon-
carbon double bonds (C=C) was determined from the ratio of absorbance intensities of
aliphatic C=C (peak at 1636 cm™) against an internal standard (aromatic carbon-carbon
bond peak at 1608 cm™) before and after curing. Degree of conversion was determined
by subtracting the C=C from 100%.

2.3.2. Release assay of adhesives containing microencapsulated EGCG

In view of the difference in hydrophobicity and also the biodegradation rates of
the two PLGA (PLGA 50:50 and PLGA 75:25) used in this study, there was a release
assay in order to observe their performance into the adhesive system (Adper Single
Bond 2).

A calibration curve was used to quantify the drug from a series of reference
solutions ranging from 2.5 to 40 ppm, resulting in a linear relationship between
absorbance peak height and drug concentration. A UV-Vis Spectrophotometer (DU-
730; Beckman Coulter, Fullerton, CA, USA) was used to evaluate and confirm the
absorbance peak of EGCG at 275 nm.

Individual Teflon matrix (6.0 mm diameter x 1.0 mm thick) was used to

enclose the adhesives formulations, which were used in triplicate. The matrix was filled
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with each adhesive formulation, a mylar strip was placed in the top of it and glass slide
was placed to perform the light-curing process. The material was light-cured (Ellipar
Freelight 2, 3M ESPE, St. Paul, MN, USA) for 40 s at 600 mW/cm?. Samples were
stored in individual vials containing 1 mL of distilled water at 37°C stored until 2904
h.

Experiment 2

2.4. Microtensile Bond Strength Test

For the second experiment, forty-five (45) extracted, caries-free human third
molars were used. The teeth were collected after the patient’s informed consent had
been obtained under a protocol reviewed and approved by the local Research and Ethics
Committee. The selected teeth were stored for about one month after extraction in
0.01% (w/v) thymol solution.

The occlusal enamel of each tooth was removed using a slow-speed diamond
saw (IsoMet; Buehler, Lake Bluff, IL, USA) under water-cooling in order to expose a
flat coronal dentin surface. The enamel-free, exposed dentin surfaces were further
polished on wet #600-grit SiC paper for 60 s to standardize the smear layer.

The teeth were divided into 5 groups (n=9) according to different EGCG
application modes (rewetting solution (RS) or incorporated adhesive system used). The
type (PLGA 50:50 or PLGA 75:25) and concentration of microparticles of
EGCG/PLGA (0.5%, 1.0% or 2.0%) were established in the Experiment 1. The
concentration of free EGCG was in accordance with previous studies [11,15]. The
exposed dentin surfaces of all teeth were etched with 35% phosphoric acid gel
(Scotchbond Phosphoric Acid Etchant; 3M ESPE, St. Paul, MN, USA) for 15 s, rinsed
for 30 s with distilled water, and dried with oil-water-free air for 30 s. The teeth were
then treated with 20 puL of one of the following rewetting solutions: distilled water;
0.1% epigallocatechin-3-gallate aqueous solutions (EGCG) and 1.0% microparticles
aqueous solution (PLGA50:50-EGCG) (Table 3). The solutions were left in contact
with the tooth surface for 60 s, and excess was removed with absorbent paper, leaving

the dentin surface visibly moist.
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Table 3 — Description of the experimental groups of Experiment 2 (Bond strength

test).
GROUPS DENTIN PRETREATMENT ADHESIVE SYSTEM
Control Distilled water Adper Single Bond 2
SB+0.1% free EGCG Distilled water Containing 0.1% (w/w) of
free EGCG.
SB+1.0% - Containing 1.0% (w/w) of
PLGA50:50/ Distilled water microparticles
EGCG (PLGA50:50-EGCQG)
RS 0.1% free EGCG Epigallocatechin-3-gallate Adper Single Bond 2
aqueous solutions (0.1% EGCQG)
RS 1.0%
PLGA50:50/ Microparticles aqueous solution Adper Single Bond 2
EGCG (1.0% PLGA50:50/EGCG)

The etch-and-rinse adhesive system Adper Single Bond 2 (3M ESPE®) was
then applied according to the manufacturer’s instructions. After light curing the
adhesive (Ellipar Freelight 2, 3M ESPE, St. Paul, MN, USA), five 1-mm-thick
increments of composite resin were build up (Filtek Z250 XT - 3M/ESPE®). Each
increment was light cured (Ellipar Freelight 2, 3M ESPE, St. Paul, MN, USA) for 40 s
at a power density of 600 mW/cm2. The bonded teeth were stored in distilled water at
37°C for 24 h.

After storage, they were longitudinally sectioned in both ‘x” and ‘y’ directions
across the bonded interface using a diamond saw (Isomet), under a water cooling to
obtain bonded sticks with a cross-sectional area of approximately 1.0 mmz2. The cross-
sectional area of each stick was measured with a digital caliper (Absolute Digimatic,
Mitutoyo, Tokyo, Japan) to the nearest 0.01 mm and recorded for subsequent
calculation of the bond strength. One third of he bonded sticks were tested immediately.
For testing, each bonded stick was attached to a jig in the universal testing machine
(Emic, S&o José dos Pinhais, PR, Brazil) with cyanoacrylate resin (SuperBonder® flex
gel, Loctite, Itapevi, SP, Brazil) and subjected to a tensile force of 0.5 mm/min. The

load of fracture, expressed in MPa, was used to calculate the bond strength (UTBS).
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The failure modes were evaluated at 80X magnification (StereoZoom Leica S8
APO, Leica Microsystems; Wetzlar, Hesse, Germany) and classified as cohesive
(failure exclusively within the dentin or composite; C), adhesive (A) when failure
occurred at the dentin/adhesive interface, ou mixed (M) when two modes of failure

occurred simultaneously.

2.5. Statistical Analysis

DC and pTBS values were submitted a Shapiro-Wilk test to analyze the normal
distribution of errors. As normal distribution was confirmed, data were analyzed using a
statistical analysis of variance one-way ANOVA. Statistical procedures were performed
with the SigmaStat 3.5 for Windows statistical program software (Systat Software, San

Jose, California, USA). The significance level was set at p < 0.05 for all tests.

3. Results

3.1. Degree of conversion

Table 4 showed the DC means and standard deviations for dental adhesives.
There was no statistically significant difference between the DC means after PLGA-

microparticles loaded with EGCG incorporated (p > 0.05).
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Table 4 - Mean and standard desviation of the tested groups.

EGCG microencapsulated forms incorporated in SB Mean (SD)
Control 58.32 (0.38)

0.5% PLGA50:50/EGCG 57.29 (0.73)

0.5% PLGA75:25/[EGCG 57.64 (0.73)

1.0% PLGA50:50/EGCG 58.11 (0.32)

1.0% PLGA75:25/EGCG 58.10 (0.89)

2.0% PLGA50:50/EGCG 59.07 (0.57)
2.0%PLGA75:25/EGCG 57.61 (0.50)

3.2. Release assay of adhesives containing microencapsulated EGCG

EGCG release profiles of adhesive system are shown in Fig. 1. In groups 0.5%
PLGA50:50/EGCG and 1.0% PLGA50:50/EGCG a controlled release was observed
reaching the total release (100%) during the assayed period. In contrast, among the
PLGAT75:25 groups, the highest release obtained did not reach more than 60% of the
overall drug content (0.5% PLGAT75:25/EGCQG).

In all groups, except from 1.0% PLGA75:25/EGCG and 2.0%
PLGAT75:25/EGCG was observed a pulsatile release profile, characterized by moments
of cessation and subsequent rapid increase of release at 300, 600 and 900 h. In 1.0%
PLGAT75:25/EGCG and 2.0% PLGA75:25/EGCG groups this perfomance was more
discreet and less perceived in Fig. 1.

The 1.0% PLGAS50:50/EGCG group showed the best results, achieving the
highest release in quantitative terms, reaching the highest released mass (77.30 mcg),

among all studied groups and completing the full release at the end of 90 days.
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Fig. 1 - Cumulative EGCG release (%) from adhesive system in aqueous medium
during the entire evaluation period (2904 h).

3.3. Bond strength

Mean UTBS values were calculated and are expressed in Table 5. After 24 h of
storage, there was no statistically significant difference between the mean bond strength
values of the tested groups (p > 0.05).

Table 5 - Mean uTBS values and standard desviation (MPa) of the tested groups.

Groups Mean (SD)

Control 35.12 (7.80)

SB+0.1% free EGCG 38.97 (5.41)
SB+1.0% PLGA5S0:50/EGCG 35.92 (5.45)
RS 0.1% free EGCG 33.15 (6.93)

RS 1.0% PLGA50:50/EGCG 36.93 (5.25)
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4. Discussion

One of the main properties of epigallocatechin-3-galate related to adhesive
dentistry is prevent dentin collagen degradation by MMP inhibition [23] differing from
others MMP-inhibitors to be a natural product, extracted from green tea (Camellia
sinensis). Thus, it can be used in cavities of any depth because of its low toxicity and
anti-inflammatory properties [14].

Dentin treatment using EGCG significantly improved the mechanical properties
of demineralized dentin, which suggests potential collagen cross-linking [24]. These
positive data support the introduction of EGCG in dental practice. However, drugs are
released more quickly when uncoated [25-27] for that reason, polymeric microparticles
produced by polymers as Poly (D-L lactide-co-glycolide) acid (PLGA) has been
extensively used in several applications concerning the controlled release of drugs
[22,28,29] include in Endodontics and Periodontics [22,30].

The association between EGCG and polymeric materials aimed to obtain a long-
acting drug delivery system, which could be applied in dental therapeutics. It has not
been studied, especially when it concerns the physical and/or chemical properties of the
molecules and the resulting effect on the release ability from the material. The present
study evaluated the effect of two types EGCG solution, free and microencapsuled,
applied as dentin pretreatment or incorporated into etch-and-rinse adhesive system on
dentin bond strength. In order to establish the better PLGA microparticles loaded with
EGCG formulations was conducted degree of conversion and release assay of adhesives
containing microencapsulated EGCG (Experiment 1) and after, teeth were prepared to
subsequent bond strength test (Experiment 2).

Result of FTIR analysis verified that no difference between the degrees of
conversion among different concentrations of microencapsuled EGCG. In this case, the
first null hypothesis, incorporation of polymeric microparticles loaded with EGCG have
no effect on adhesive degree of conversion, was accepted. Du and others (2012)
speculated that higher concentrations of epigallocatechin-3-gallate, eg, 0.5%, could
interfere in the formation of linear polymer chains but in the present study there was no
interference since the higher EGCG concentration used was 0.08% (2.0%
PLGAL0:50/EGCG and 2.0% PLGA 75:25/EGCG groups). Neri and others [15] also
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demonstrated that the incorporation of EGCG in low concentrations (0.01 and 0.1%)
into a specific one-step self-etch adhesive did not cause any detrimental effect on the
DC.

Concerning the EGCG release, the results showed different cumulative release
profile between the groups (Fig. 1). Thus, the second null hypothesis, the incorporation
of PLGA-microparticles loaded with EGCG into adhesive will not be able to release
EGCG was rejected. It was observed a controlled release profile in all the groups but,
PLGA 50:50 groups reached a total release (100%) during the assay period while,
among PLGA75:25 groups which released more just reached 60% of the total (0.5%
PLGAT75:25/EGCG). We speculated that this behavior could be explained by polymer
hydrophobicity that suits better to hydrophobic adhesive jeopardizing the drug
diffusion. Futhermore, in all PLGA 50:50 groups was observed a pulsatile release
profile characterized by forming a plateau momentary immediately followed by an
increase in release. This support the cases where there are required concentration peaks,
such as metabolic disease and/or in which the effect is directly dependent on the
minimum plasma level to achieve the pharmacological effect.

In this study, the objective is in situ controlled release with the drug remain
covered by the polymer, securing their efficacy over time. The pulsatile release profile
enable that higher doses are reached in individual and gradual moments, encouraging
the effects related to inhibition enzymatic. Therefore, considering all factors, the 1.0%
PLGA50:50/EGCG group was presented better results, being the elect to be used in
Experiment 2.

The results of this study revealed that EGCG has not effect on the immediate
bond strength independent of the application mode since that there was no statistically
significant difference between the mean bond strength values of the tested groups (p >
0.05). Thus, the third null hypothesis, that the use of EGCG in free form or loaded into
PLGA-microparticles as dentin pretreatment or incorporated into the adhesive does not
affect the immediate bond strength, must be accepted.

Although it was not a statistically significant difference, our results confirm
those from previous studies, which have shown that after EGCG incorporated, the
immediate mean bond strength of the dental adhesives was higher than the SB (Control

Group) [10]. In relation that dentin pretreatment with free EGCG, the immediate mean
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bond strength was lower than Control Group unlike the findings of Santiago and others
[11] at the same EGCG concentration (0.1%) (Table 5).

In the present study, we speculate that only immediate bond strength test may
not have been sufficient to detect the effects of hydrolytic degradation of the adhesive
interface. A study by Kiyomura et al. [31] reported that storage times between 2 and 4
years were required to detect the effects of hydrolytic degradation. Therefore,
complementary studies are being conducted to confirm the potential of this catechin in
preservation of collagen and maintenance of bond strength and evaluate the influence of
the polymeric microparticles loaded with EGCG on the physicochemical properties of a

commercial etch-and-rinse adhesive system.

5. Conclusion

- The addition of microencapsulated EGCG did not affect the degree of conversion of
etch-and-rinse adhesive system, independent of concentration.

- Adhesive system incorporated with PLGA-microparticles loaded with EGCG were
able to release EGCG, making these systems viable for dental applications.

- EGCG did not adversely affect the early resin-dentin bond strength when two EGCG
formulations, free or microencapsulated, were applied as pretreatment or incorporated

into etch-and-rinse adhesive system.
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4 CONCLUSAO GERAL

- A incorporacédo das microparticulas polimeéricas carregadas com EGCG ndo interferiu
no grau de conversdo dos adesivos.

- O sistema adesivo com microparticulas carregadas com EGCG incorporado em sua
composicao foi capaz de liberar EGCG.

- O flavondide Epigalocatequina-3-galato (EGCG) ndo teve um efeito imediato
significante quando incorporado ao sistema adesivo convencional ou aplicado como
pré-tratamento da dentina, de forma pura e microencapsulada, na resisténcia de unido.
Portanto, ele ndo afetou negativamente a técnica adesiva podendo aumentar a

durabilidade da interface de uni&o ao longo do tempo.
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APENDICE
TERMO DE DOACAO DE DENTES

Pelo presente instrumento que atende as exigéncias legais, o Sr(a)
, apés ter tomado
conhecimento do protocolo da pesquisa “EFEITO DA INCORPORACAO DE
MICROPARTICULAS POLIMERICAS CARREGADAS COM CATEQUINA NAS
PROPRIEDADES FiSICO-QUIMICAS DE UM SISTEMA ADESIVO.” que tem
como objetivo comparar o efeito da aplicacdo do flavonodide Epigalocatequina-3-

galato (EGCG) como pré-tratamento da dentina ou incorporado ao sistema adesivo
convencional, de forma pura e microencapsulada, na resisténcia de unido, atraves de
ensaios de microtracdo, vem na melhor forma de direito DOAR a cirurgié-
dentista Nadine Luisa Guimardes Albuquerque __ dentes (terceiros
molares), declarando, sob as penas da lei, que o0s dentes objeto da
presente doacdo foram extraidos por indicacdo terapéutica, cujos
historicos circunstanciados fazem parte dos prontuarios dos pacientes de

quem se originam.

Assinatura:
RG:




ANEXO
ANEXO A - NORMAS DO PERIODICO DENTAL MATERIALS

GUIDE FOR AUTHORS

Authors are requested to Submit their original manuscript and figures via the onling submission and
editorial system for Dental Materials. Using this onling system, authors may submit manuscripts and
track their progress through the Systern bo publication. Reviewers can downlosd menuscripts and
submit their opinions to the editor. Editors can manage the whole subrmision/resiew revise/publish
process. Fease regisher at: http:ffees alseviercom) dema.

Dental Materials now only acepts online submissions.

The Artweork Quality Contral Tool & now available to users of the online submistion System. To halp
Buthors submit high-guality arbwork sarty in the process, this tool checks the submitted arbwork and
other file bypes against the arbwork requirements outlined in the Artwork Instructions to Authors on
hittpf wwe. elsevier comfarbworkinstructions. The Artwork Quality Contrdl Tool automatically checks
&ll artwark files when they are first uploaded. Each figureffile is checked only onoe, 2o further along
in the process only new uploaded files will be checked.

Manu

The pmul;- princpally for publicetion of Original Ressarch Reports, which should preferably
Imvestigate a defined hypothesis. Madimum length 6 joumal pages (approdimeately 20 double-spaced
typascript pages) Including llustrations and tables.

Systematic Reviews will however be considered. Intending authors should communicate with the
Editor beforehand, by email, outlining the proposed scope of the revies. Maximurm length 10 journal

pages (approcimately 33 double-spaced bypescript pages) including figures and tables.

Thres coples of the manuscript should be submitted: each accompanied by a et of illustrations.
The requirements for submigzion are in accordance with the "Uniforrm Requinements for Manuseripts
Submitted to Blomedical Journals®, Annals of Internal Medicine, 1997 136, 36-47. All manuscripts
must be written in American English. Authers are urged to write &£ mondsely as possible.

The Editor and Publisher resere the right to make minimal liberary corrections for the sake of darity.
Authors For wham English is nat the first language should have their manuscripts resd by collasgues
fluent in English. If exbersive English corrections ane nesded, authors mey be charged for the oost
of edting. For sdditional reference, consult issues of Dental Materials published after Jenuary 1999
or the Coundl of Biology Editors Style Manusl (1995 ed.).

All ranuseripts shauld be sccompanied by & letter of transmittal, signed by sach suthor, and stating
that the ranuseript 1S not concurrently under consideration for publication in another journal, that
&l of the narmed authors were imvabved in the work leading to the publication of the peper, and that
&l the named authors hawe read the paper before it & submitted for publication.

Always keep a backup copy of the electronic file for reference and safety.

Manuseripts not conforming o the journal style will be returned. In addition, menuseripts which are
not written in Auent English will be rejected automatically without referssing.

Far further guidance on electronic submission, plesse contact Author Services, Log-1n Departrnent,
Elsevier Ltd, The Boulevard, Langford Lane, Kidlingten, Onford, OX5 1GB, UK. E-mail:
suthorsi@elsevierco.uk, fax: +44 (0)1865 B43905, tel: +44 (0)1B65 843900,

Page charges

This journal has no page changes.,

BEFORE YOU BEGIN

Ethics in pubilishing

For information on Ethics in publishing and Ethical guidelines for jourmnal publication See
hittp i vwe. elsevier. comfpublishingethics and http:/fwew. elsevier. comfjournal-authors fethics.
Hurman and animal righbs

IF the work involees the use of animal or hurman Suhjﬂturﬂﬁtﬂmﬂﬂﬂ‘lmrt

thet the work described has been caried out in sccordsnce with The Code of Ethics of
the World Medical Associetion (Dedsrstion of Helsinkl) for experments Invelving humarns
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hittp:ffweas wrmna. netfen/ Ipublications 10polidesB3findex html; EU Directiwe 2010M63/EL for
animal  exparirments  Rbpofec europs. aufenvironment/chemicalslab_animalsflegisiation_en.htm;
Uniform Requirements for manuscripks submitted to Biomedical journals http:fwwalicmie.org.
Authors should Incdlude a statement in the manusoipt that informed consent was obtained for

experimentation with human subjects. The privacy rights of hurnan subjects must always be cboerved.

Comflict of imterast

All authors must disclose any finandal and personal relstionships with aother people or

that could ineppropristely influence (bias) their work. Examples of potential conflicts of inbarest
include employment, consultancies, stock ownership, honoraria, paid expert testimony, patert
Bppl and gramts or other funding. If there are no conflicts of inberest then
please stabe this: 'Conflicts of interest: none’. See also http: ffwwa e Sevier.comfoonflictsofinterest.
Further information and an example of & Conflict of Interest form can be found at:
http:fihelp asever.comfapp answears/detail/a_d/286/p/ 523,

Submission declaralion

Submission of &n ardde implies that the work described has not been published previously (ecept
in the form of an abstrect or &= pert of a published lecture or scademic thesis or a8 an electronic
preprint, sse bttp:fwaw. alsevier comipostingpalicy), that it i$ not under consideration for publication
elsawhere, that = publication ls approved by all authers and tacitly or explicitly by the responsible
suthorties whare the work was carried cut, and that, i scoapted it will not be published sleswhers
including alectronically in the same form, In English ar in amy other language, without the writban
consant of the copyright-haldar.

Authorship
All Buthors should have made substantial contributions to all of the following: (1) the concaption and
design of the study, or scquisition of dats, or snalysis and interpretation of data, (2) drefting the
article or revising it eritically For important imellectual content, (3) Ainel spproval of the version to
be submitted.

Changes to authorship

This policy concerns the addition, deletion, or resrrangernent of author narmes in the authorship of
socapted manuseripts:

Before the sccaptsd manusaript is published in an onifne Eiue: Requests to sdd or remave an suthor,
or to rearrange the suthor narmes, must be sent ta the Joumal Manager from the cormespanding auther
of the accepbed manuscript and must include: (&) the reason the name should be added or removed,
or the author names rearranged and (b) writben confirmation (e-mail, fax, letter) from all authors that
they sgree with the sddition, rermoval or rearrangerment. In the cese of addition or removal of suthors,
this includes confirmation from the author being sdded or rermoved. Requests that anre not Sent by
the corresponding authar will be forwanded by the Journal Manager to the corresponding suther, who
must follow the procedure s described above. Note that: (1) Journal Managers will irformn the Journal
Editors of any such requests and (2} publication of the soepted manuscript in an online Efue i
suspended until suthorship hes been agresd.

After the accepted manusoript is pubiithed in an oniine issue: Any requests to add, delete, or rearrange
suthor nermes in &an artide published in Bn onling Ssue will follow the same polices as noted shave
&nd result in & comigendum.

Article transfar service

This joumal is part of our Article Transfer Service. This maans that if the Editor fisels your srticle | mare
suitable in one of our other participating journals, then you may be ssked to consider transferring the
article to one of those. If you agres, your artide will be transfemed automatically on your behalf with
no néed ko reforrmat. Please note that your article will be reviewad sgain by the néew journal. Maore
Infermation about this can be found here: htp: fiwww aSevier comfauthorsd erticle-trensfer-servics,

Copyright

Uipon soceptance of an article, authors will be asked to complete a Journal Publishing Agreement” (for
more information on this and copyright see http:ffwwe eleviercomfapyright). Acceptance of the
agreament will ensure the widest possible desemination of information. An e-maill will be sant to
the comespanding author confirming receipt of the manuscript together with & 'Journal Publishing
Agrearnent’ forrm or & link to the online version of this agreerment.

Subscribers rmay reproduce tables of contents or prepane lists of articdes induding abstracts for internal
circulation within their institutions. Permission of the Publisher & required for resale or distribution
outside the institution and for all other derfvative works, Including compilations and trarslations
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[plesse consult http:/Mwaw . elsevienom/ permissions). If ecerpts from other copyrighted works ane
included, the author(s) must obtain written permission from the copyright owners and credit the
sourcels) in the artide. Elseviar has preprinted forms for use by suthors in these cases: please consult
httpef v elbevier. comypermigLions.

Retained author rights
As an auther you (or your employer or institution) retsin certein rights; for details you are referred
o http: ffwene sl sinder.comfauthorsrights.

Raole of the funding Source

You are reguested to identify who provided financial support for the conduct of the ressarch and/or
preparation of the artide and to briefly describe the role of the sponsar(s), if any, in study design; in
the collection, analysis and intepretation of data; in the witing of the report; and in the decision to
submit the srtice for publication. If the funding sowrce(s) had no Sudh imvolvement then this should
be stated.

Funding body agreements and policies

Elsevier has established sgreaments and developed policies to allow authors whose artices appear in
journals published by Blsevier, to comply with potential manuscript srchiving requirements & specified
2= ponditions of their grant swards. To leern more shout existing agresments and polides please vist
hittp:ffvees. elsevier. comffundingbodies.

Language (usage and ediling services)

Flease write your bext in good English [American or British usage & accepted, but not &
mikture of these). Authors who fesl their English language manuscript mey reguire editing
to eliminate possible grammatical or spelling ermors and to conforrn to correct  Sclentific
English may wish to uwSe the English Language Editing =ervice available from Bsevier's

WebShop (hitpe/ feebshop el seviercomlanguageeditingf) or visit our customer Support Sibe
(hitp: {fsupport. elSevier. com) for more Informetion.

Informed consant -ﬂﬂﬂpﬂ!;ﬂ'ﬂ! details

Skudies on paﬁmu or wolunbeers eguire ethics commitbes HW and informed consant, which
should bedmm:lnmepapu—. Wﬂm pumlﬂlnmandrﬂmu-mbem
where an Buthor wishes ko Inﬂuﬂtm&dﬂﬂlﬁuuﬁtrp&mﬁdﬂmﬂtﬂmmlmﬂpﬁﬁemam
any other individusls in an Elseyier pu.H-:aﬁnn Wirithen cordents must be retained b'r the suthor and
copies of the condants or evidenos that such consants have bean obtained must be provided b Blsevier
Information of Patients or obher Indhiduals, hitp:) fwww elseviercom patient -consent -palicy. Unless
wou heve written permission from the patient (o, where spplicable, the next of kin), the

details of any patient included in any part of the artide &nd in any supplementary materials (induding
all Mlustrations ﬂﬁdm} must be removed before submission.

Submission

Our online submission sysbem guides you stepwise through the process of entering your article
detaile and uploading your files. The system comeerts your artice files to & single PDF file used in
the peer-review prooass. Editable files [e.g., Word, LeTeX) & reguired to bypeset your artide for
fimal publication. All correspondence, induding notification of the Editor's dedsion and requests for
revision, IS sent by e-mail.

Subirmit pour articks

Please submit your artide via http:/fees soeviercomfdema).
Refareas

Plaaze submit the narmes and irgtitutional

, - mars
detalls, visit our Suppart site. Note that the editd Ntp://ees.elsevier.com/dema/ [rat the
reviewers are used.

PREPARATION

Use of word processing soffware

It is irmportant that the file be saved in the nathve format of the word processor used. The test
should be in single-column format. Keep the layout of the text as simple as pessible. Most formatting
codes will be removed 2nd replaced on processing the artide. In particular, do not use the wond
processar's options to justify text o to hyphenate words. However, do use bold face, italics, subseripts,
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superscripbs ebe. When preparing tables, [ you sne using a teble grid, use only one grid for each
individual table and not & grid for ssch row. If no grid £ wsed, use tabs, not spaces, to align columns.
The electronic text should be prepamed in a way very similar to thet of comentionsl manuseripts
[See alen the Guide to Publishing with Elsevier: http: fwwa sssviercomfguidepublication). Mote that
sowme fles of figures, tables and test graphics will be reguired whether or not you embed your Aigures
Ir e b, Ses ales the section on Electronic artwark.

To awold unnecessary ermors you are strongly sdvised to use the "spell-check” and "gramrmar-check’
ﬁ-‘:ﬂmsnfymrmﬂn-w

Ermbedded math aquations

If wou are submitting an  srtice prepared  with  Microsoft  Word  containing
embedded math eguations  then please read  this  related support Inforrmation
[hitp: {fsupport. elsevier. comfapplanswers/detailfa_id/302/).

Article structure

Subdfvision - numbared sections

Divide your artiche into dearly defined and numbered sections. Subsections should be numbersd
1.1 (then 1.1.1, 1.1.2, ...}, 1.2, etc. (the abstract is not included In section numbardng). Use this
numbering sles for inbernal cross-referancing: dao not just refer to "the bext’. Any subsection may be
ghven a brief haading. Each heading should appesr on #S own Separate ling.

Introdcaian

This must be presented in & structured format, covering the following subjects, although actusl
subhaadings should not be Included:

« succin stetements of the Issue in
-ﬂﬂu&mﬁmmmwuwﬂnﬂqurﬂnﬂtmmem&&um]

= the aims and objectives of the ressarch being reported relsting the research to dentistry, where
not obwvious.

Materials and meatfaods

« dascribe the procedures and snalytical technigues.

= only cite references to published methods.

s indude at least general composition details and batch numbers for all materials.
« identify narmes end Sources of all cornmensal producks e.g.
"The compeosite (Silar, 3M Co, Sk Paul, MH, USA)_"

"... an Au-Pd slloy [Estheticor Opal, Cendres et Metauy, Switerland).”
s spadfy statistical significance test methods.

Aaslbs

« refier b appropriste tables and figures.

» refrain from subjective comrments.

« make no reference b previous lberatune,

s report statistcal findings.

Discumeion

« gxplain gnd interpret data.

« Stabe implications of the mesults, rlate to compesition .

= ndicate limitations of findings.

« relate to other relevant research.

Condusion (¥ included)

s st NOT repeat Results or Discussion

« must concisely stabe inference, SQRfcARoE, OF CONSeUencEsS

Appendices

IF there is more than one appendix, they should be identified & A, B, etc. Formulse and eguations in
should be ghoen separate numbering: Eq. (A.1), Eg. (A.2), &tc.; in a8 subsequent appendix,

Eq. (B.1) and o on. Similedy for bables and figures: Table &.1: Fig. A.1, ebe.

Essential title page information

s Thfa. Condse and informative. Tites are often wmed in information-retrieval systems. Avaid
abbrenviations and formulae where possible.
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* Author names and affilations, Where the farmily name may be ambiguous (e.0., & double name),
please indicate this dearty. Present the authors’ sffilistion addresses [where the actual work was
done) below the narmes. Indicate all affiliations with 8 lwer-case superscript better immediately after
the author's neme and In front of the appopriate address, Provide the full postal address of each
effiliation, incuding the curtry neme and,  svailable, the e-mail address of each author.

» Commesponding author. Clearly indicate who will handle orrespondence at all stages of refaresing
and publication, also post-publication. Ensure that phone numbers (with country and area
code) are provided in addition to the e-mail address and the complete postal address.
Contact details must be kept up to date by the corresponding author,

* Present/ permanent address, IF an suthor has maved snce the work deseribed In the article was
done, or was wisiting &t the time, & "Present address’ (or "Permanent sddress") may be indicated &
& footnote ko that author's name. The addmess at which the author sctually did the work must be
retsined as the mein, affilistion sddress. Superscript Arabic numerals sre wed for such foatnobes,

Abstract [structured format)

& 2RO words or e,

» subheadings should appear in the text of the abstract as follows: Objectives, Methods, Results,
Significance. (For Sysbematic Reviews: Objectives, Data, Souroas, Study sslection, Conclusions). The
Fuessults section may incorporate small tabulations of data, norrnally 3 rows maxirmurm,

Graphical abstract

Although a graphical abstract (s optienal, #= ue is encouraged as it draws more attention o the enling
Ertiche. The-;raphc.al abstract thould Surmmarize the contents of the article in a COnOISe, p‘ﬂl:l'l-ﬂfﬂﬂ'rl
ﬂHllljr'I-EdIﬂ-ﬂﬁllrt the attention of 8 wide readership. Gn![.'l'lt.ll abstracts should B submitbed &2 &
separate file in the onling submission System. |rl'lﬂlnt Sire: Plasse provide an Image with a minimurm
of 531 = 1328 pixals (h = w) or propartionally more. The image should be readable 5t & sipe of 5 =
13 am using a regular screen resclution of 96 dpl. Preferred file types: TIFF, EPS, PDF or MS Office
files. See http:)/ fwww. elsevier.com/graphicalabstracts fior ecarmples.

Authors can make use of Elseviers llustration and Enhancerment serdce to énsurée the best
prﬂﬁ"l‘tﬂﬂl‘l of thair |rl'lﬂlan- and in socordance with all technical FECUInErTHTES Nustration Sarvkoe.

Highlights

Highlights are mandatory for this jounal. They consist of a short collection of bullet points that
the core findings of the artide and should be submitted in 2 separate editable file in the

anline submission System. Mease use 'Highlights' in the file name and incude I to 5 bullet paoints

[meximurn BS characters, incuding spaces, per bullet point). Ses http:ffwea elevier. comfhighlights

for examples,

Highlights are mandatory for this journal. They consist of & short collection of bullet points that conwey
the core findings of the artide and should be submitbed in & Seperate file in the online submission
system. Please wse "Highlights' in the file name and incdude 3 to 5 bullet polrts (measximum B5
cheracters, induding spaces, per bullet paint]. See http: fwwedlssnder.comhighlights for examples.

Kaywords
Uip to 10 keywards should be supplied &.g. dertal materasl, composite resing, adbesion.

Abbreviations

Define abbreviations that are not stendand in this field in a footnote to be placed on the first page
of the artide. Such abbresistions that are unévoidable in the abstract rmust be defined at ther first
mention thers, 25 well a5 in the footnote. Ensure consistency of abbrevistions throughout the article.

Acknowiledgements

Collate acknowledgements in & Separate section &t the end of the articde before the references and do
not, therefore, indude them on the tithe page, a5 & footnote to the title or otherwise. Ust here thosa
individusls wha provided help during the research (e.g., providing language help, writing assistancs
or proof reading the artice, ete.).

Limits
Fallow internationally accepbed rules and conventions: use the inbernationsl system of units [S1). If
other units ane mentioned, please ghhe their equivalent in 51
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Math formulae

Plaase submit rmath EI'.'|LIIHI‘.'|I'H as adtable text and not as |r'|'I-H;|Et. PragaEnt simple formulae in
line with normal text where possible and use the solidus () instead of & horzontal line for Smaill
fractional terms, e.g., XY, In principle, variables sre to be presenmted in italics. Powers of & ane often
mong conveniently denoted by exp. Number consecubtively arny equetions that have to be displayed
separately from the test (iF refierned to explicithy in the test].

Ernbedded math aguations

If you &re submitting an  artide prepared  with  MicrcsoR  Word  containing
embaddad math Eq.ﬂﬁtl'lﬂ- then FllEﬂ.'bE regEd this redated Support Irfarrmation
(hitp: /fsupport. elsevier. com/appfarswers/detailfa_id/302/).

Footnotes

Footnates should be used sparingly. Mumber them consecutively throughout the artice. Many wond
processors can build footnotes into the test, and this feature may be used. Otherwise, please Indicate
the pasition of footnotes in the text and list the footnotes themselves Separately at the end of the
article. Do not include footnotet in the Refenencs lio.

Artwork

Eiactronic sriwork

Ganaral polnks

» Make Sure you use uniform letberng and sizing of your original artwark.

s Embed the used fonts if the application provides that option.

» fim ko use the fellowing forts In wour llustrations: Arial, Courler, Times New Roman, Symbal, or
uge fonks that look sirmilsr.

= Murmber the illustrations ltﬂﬂrﬂﬁjtﬂ e SEQuEntE i e bk,

w L g hﬁﬂl I'ﬂrl'lll‘llj cormvention for your artwork files.,

» Provwide captions b illustrations separately.

= Size the illustrations close to the desired dimensions of the printed version.

s Submit each illustration as a separate file.

A detailed gj-j! on alectronic artwork 15 avallable on our website:

http: v slsevier. comyfarbworkinstructions

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

IF your elactronic artwark £ geated in 8 Mioogoft Office application (Word, PowerPaint, Exoal) then
please supply "as i in the native docurnent farrnat.

Regardiess of the application woed other than Microgoft Office, when your elecronic srtwork €
finalizad, Flﬂ.ﬁt "Cave 8t ar cormeert the |I'|"|-H;H ko ane of b I’I:l'.'lﬂi'q forrmats I:r'll'.'I:E'I:HE resolution
reguirernents for line drawings, halfbones, and line/halftons combinations given balow):

EFS {or PDF): Wector drawings, embed all used fonts.

TIFF {or JPEG): Color or grayscale photographs (halftones), keep to & minimum of 300 dpi.

TIFF [or IPEG): Bitmapped (pun: black & white pheoels) line drewings, kesp to & minirmuerm of 1000 dpi.
TIFF [or JFEG): Combinations bitmapped lnefhalf-tane (colar or grayscale), keep to 2 rinimum of
500 dpi.

Pleaze do not:

= Sypply files that are optimized for screen use (e.g., GIF, BMPE, PICT, WRGE); these typically have &
low nurnber of picels and limited et of oolors;

= Supply files that are too low in resolution;

= Submit graphics that are disproportionstely large for the content.

Calor artwark

Please make sure that arbwork files are in an scoeptable formet (TIFF (or JPES), EFS (or PDF), or
MES Office files) and with the correct resolution. If, together with your socepted article, you subrmit
usshle color figures then Elksvier will ensure, 5t no additional charge, that these figures will appesr
in color online (e.g., ScencebDirect and other sites) regardless of whether or not these llustrations
are reproduced in color in the printed version. For color reproduction in print, you will receihwe
information regarding the costs from Elsevier after receipt of your accepted article. Fleass
indicate your preference for color: in print or online only. For further infarmation on the preparation
of electronic arbwork, please see Fitp:fMwww elsevier comfarbworki rtructions.

Please note: Because of technical complications that can arise by converting color figunes bo "gray
scale’ (Ffor the printed wersion should yeu not opt for colar in print) please submit in addition usable
bladk and white versions of sl the color [Bustrations.
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INustration Services

Elsevier's WebShop (hitp:/fwebshop dssvier.comfilivstrationserdioes) offers [ustration Services
to Buthors preparing to submit a manuscript but concemed about the guality of the imeges
socormparying their article. Elsevier's expert illustrators can produce scientific, technical and medical-
shyle images, as well 35 & full range of charts, tables and graphs. Imags 'polishing' & aleo available,
where our illustrator: ke your image(s) and improve them to a professienal standard. Plaase visit
the website to find out mora.

Caphisns fo tables and fgures

= list together on & Separste page.

= should be complete snd understendable apart from the text.

s nduda key for syrmibols or abbreviations used in F

o |ndividual teeth should be identified wsing the FOI bwo-digit System.

Tablas

Please submit tables = sditable text and not as images. Tables can be placed either nest to the
relevant text in the artice, or on separate page(s) st the end. Number tables corsecutively in
socordance with their appesrance in the baxt and place any table notes below the table body. Ba
sparing In the use of tables and ersune that the data presented in tham do not duplicate results
desrribed slcawhans in the sriicle. et svold vsing wvertical rules.

Refarences

Refarences

Must mow be ghven according to the following numeric system:

Cite meferences in bext in numerical order, Use square brackets: in-line, nok superseript e.g. [23]. Al
referances musk be lsted at the end of the paper, double-spaced, without indents. For example: 1.
Maulin P, Picard B and Degrange M. Water resistance of msin-banded joints with time related to alloy
surface trestments, ] Dent, 1999; 27:79-87. 2. Teylor DF, Beyne SC, Sturdevant IR and Wikder AD.
Comparison of direct and indinect methods for enalyzing wesr of posterior composite mstorations.
Duent Mater, 1989; 5:157-160. Avold referencing abstracts if possible. If unavoidable, reference &5
Flbowws: 3. Demarest Vi and Greener EM . Storage modull and interaction paramebers of experirmertal
dental compesites. ] Dent Res, 1996; 67:221, Abstr. No. BGB.

Citation i bet

Please ensure thet every reference dted in the text is also present in the reference list (and vica
wersa). Any references cted in the abstract must be gheen in full. Unpublished results and personal
communications ane not recomrmended in the referenoe list, but may be mentioned in the b, IF these
references are Incuded In the reference list they should follow the standard reference style of the
Jjounal and should indlude a substitution of the publication date with either “Unpublished results’ or
"Personal communication”. Citation of a reference & 'in press’ implies that the item has been acoepbed
for publication.

Aaferanss links

Incressed discoverability of resserch and high quality peer review are ensured by anling links to
the sources cited. In order o allow us o create links b sbstracting and indexing services, such as
Seapus, Crosshel and PubMed, plesss ersure that data provided in the mferences ans mormect. Pleass
note that incormect surnames, journal/book tithes, publication year and pagination may prevent link
eregtion. When copying references, please be cansful as thay may already contain ermors. Use of the
DO 15 enmuraged.

Wel refersnces

A% & minirmurn, the full URL should be given and the date when the refansnce was last scoessed. Any
further information, iF known (DO, author narmes, dates, reference to & source publication, ebe.),
should slsn be ghven. Wish references can be listed separately (e.g., after the reference list) under &
different heading If desined, or can be induded in the refarancs list.

Referances in & specisl issue

Please ensure that the words 'this Esue' ane added to any references in the kst (and any citations in
the text) to other articles in the same Spedal Isswe.

Refarance style

Text: Indicate references by number(s) in square brackets in line with the text. The actual authors
can be referred bo, but the reference numben(s) must shways be given,

Example: '..... as demonstrated [3,6]. Barnaby and Jones [8] obtained & different result ..
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List: Number the references (nurmbers in square brackets) in the list in the order in which they appesr
I thee bast.

Exarrplas:

Pefisranos to & j:ﬂ.ll'l"lﬂ publication:

[1] ). véar der Geer, 1.4.). Hanraads, BLA. Lupton, The art of writing & sclentific article, 1. S6. Commun.
163 (2010) 51-59.

Referencs to & book:

[2] W. Strunk Jr, E.B. White, The Elements of Style, fourth ed., Longman, New York, 2000.
Feferenos to & chapter in an edited book:

[3] G.R. Mettarn, LB. Adams, How to prepare an electronic version of your erticle, in: B.S, Jones, R.Z.
Srith (Eds.), Introduction ta the Electronic Age, E-Publishing Inc., New York, 2008, pp. 281-304.

Journsl abbraviabions souwrce
hunﬂmmﬂmmhabhmdmamﬂln;mﬂm:fnuemmm;:
btk vewes. 1SS0 orglseryices) online-sensdoes facoess-to-tha-twa) .

Video dats

Elsevier scrmpts viden materal and animation Sequences to support and enhance pour Soentific
research. Authors who have wides or animation files that they wish o Submit with their article are
strangly encouraged to indude links to these within the body of the artide. This can be done in the
samie way a5 & figure o table by referring to the video or animation content and noting in the body
test whers it should be placed. Al submitted files should be properly labeled <o that they directy
mmuﬁemnlz‘smﬂ-mmwﬂummwrﬂmmmmwmatu-lall.t-jm:l:l-p
usable, plasss provide the files in one of our recommended file formats with 8 preferred maximum
size of 50 MB. Video and snimation files Supplied will be publiehed online in the electronic wargion
of your artide in Elsevier Web products, induding SdenceDirect: http: fwwes soencadinect com.
Please supply “stills’ with your files: you can choose sny frame from the video or animation or
makée & ﬂpln!‘lt |mﬂﬁtmﬂb&mi‘mﬂ!ﬂﬁﬂrﬂ lotrs and will Fﬂ'!-ﬂﬂ!":tﬂ'lt
link o your wideo data, For more detalled instructions please vist our vides instruction pages &t
http:ffvwears. elevier. comfartworkinstructions. Nobe: Since vides and animation cannot be embedded
in the print wersion of the journal, pleste provide text for both the slectronic and the print wersion
for the portions of the artide thet refer to this content.

AudioSlides

Tl'l-Ej-l!l.l'l‘lM -El‘ﬂh.l'ﬂﬁﬂ-lu‘ﬂ'ﬂtl’! ko cregte an AudicSlides presentation with thelr published articla.
AudioShides ﬂl‘Eh‘llHr, 'Hﬂ:ﬂl"lﬂ'-!t‘ﬂt pﬂ:mﬂnﬂ:ﬂ'utartsrnmrﬂtmmemllmaﬁdtm
SclenceDirect. This gives authors the opportunity to surnmarize thelr resssrch in their gwn wonds and
to help resders understand what the al.la Cig I about. More infarmation and !Hﬂn‘lp‘ﬂ are gvailable 5t
http:fivwers. elevier. comfaudicslides. Authors of this journal will sutomatically recetve an invitation
&-mail to creste an AudioSlides presentation after scoeptance of their paper.

Supplementary data

Elsevier aoospts alectronic .'t-l.l.‘.ﬁ!l'l‘rﬂ'ﬂr'r material to Support ard enhano: yaur soientific research.
Supplernentary files offier the author sdditional possibilities ko publish Supporting applications, high-
resolution images, background datesets, sound dips and more. Supplementary files supplied will be
publighed anline alongside the tlﬁ:lrmlt werdon of your article in Elsevier Web products, induding
SdenceDirect: http:/fweaw sdencedirect.com. In order to ergure that your Ssubmitbed maberial &
dirscthy usable, plesse provide the data in one of our recommendsd file formats. Authors should
submit the material in elecdronic format together with the artick and supply & concise and descriptive
caption for each file. For mmllMWMﬂMmem-ﬂ
hittpsf vewes. elsevier. comfartworkinstructions.

Submission checklist

The following list will be useful during the final checking of an article prior to 2ending it to the journal
for review. Plaase cordult this Guide for Authars for further datails of any ibem.
Ensure that the following items are

One suthor has besn degigneted a: the mmesponding author with contsct details:

# E-rmail address

& Full postal addness

# Phane numbers

All MEOELEEry Fileess hawe baen uploaded, and contain:

* KEywonds
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= All figure captions

s &l tables {induding title, description, footnobes)

Further considerations

» Manuscript has bean "spell-chedoed” and "grammer-checked'

# Hﬁuﬂuamlnﬂmﬁrmhmupunﬂ

& All ﬁmmnﬂmullﬂumﬂnﬂwm,mﬂﬂwm

& Perriisgion hes been abtained for use of copyrighted material from other sources [induding the Web)
s Color figures are chaarty marked a5 being intended for color repraduction on the Web (free of change)
and in print, or to be reproduced in color an the 'Web [free of change) and in black-and-white in print
« If gnly color on the ‘Web |5 reguired, black-and-white versions of the figures ere also supplied for
printing purposes

Far ery further information plesse visit our customer support sibe at hitp:/fsupport. alsevien com.

AFTER ACCEFTANCE

Use of the Digital Object Tdentifier
The Digital Object ldentfier (DOI) may be used to dte and link to eledronic documents. The DOI
conssts of 8 unigue alpha-nurmeric character string which is assigned to a docurnent by the publisher
upen the inital electronie publication. The assigned DOI never changes. Thersfore, i & an idasl
madium for citing & documant, particularhy lrticles in press’ bacsuss they hive nob vk recshed their
full bibliographic information. Example of a correctly gheen DOE {in URL format; here an article in the
journal Physics Lathers B):

hittp://dx.dol.org/ 10. 1016/ physleth, 2010.05.059
mnmuuannlmmmmdmum the mnunmamqmnﬂmh
change.

Proofs
One fat of page proofs (as PDF files) will be sent by e-mail to the cormesponding author [if we do
not heve an e-mall address then paper proofs will be sent by past) or, a link will be prowvided in
the e-mall 0 that authors can dowrnload the files themssives. Elsevier now provides authors with
POF proofs which can be annotated; for this you will nesd to download Adobe Resder version 9 {or
higher) eeailable free from hitpe/ fget. adobe. comfreader. Instructions on how to annotate POF files
will accompany the proafs (also ghven online]). The exact Systern reguirements s given at the Adobe
sibe: http: ) fwvwew. Bdobe cormy products reader tech —-Spacs. hitrmil.
If you do not wish to use the POF annotations function, you may list the cormections (induding
mpﬂlﬂfﬂm!wﬁrrﬂﬁ]ﬂMMMEMHH\ME—M"-H&“&WW
gueking line nurmibar. If, for amy reasen, this s nok passible, then mark the mrrections and any other
comments (induding replies to the Query Form) on a prinkout of your preof snd retum by fax, or scan
the pages and e-rnail, or by post. Fesss use this proof only for checking the typesetting, editing,
m‘nﬂun&suﬂm of the text, tables and qu—'ﬂ. mmtﬁhﬁﬁﬂ-lﬂﬂt article &=
for publication will enly be considersd at this stage with permission from the Editor. We
will do everything possible to get your artide published guickly and accurately. It i impaortant to
ensure that all orrections are sent back to us In one Sormmunication: pluue:hu:l:cx&.lh.rb&nm
rephying, as inclusion of any Subseguent comections cannot be guarantesd, Proofreading is solely
your resporsibility,

Offprints

The cormesponding auwthor, 8t no cost, will be provided with 25 free paper offprints, or
sternatively, & personalized link providing 50 days free socess to the finel published
wersion of the artide on SdenceDirect. This link can also be used for

emall and socsl networks. For an extra charge, more paper offprints can onderad
wia the offprint order forrm which Is sent once the artide i asccepbed for

pri
multiple artides may wbe Elevier WebShop's 'Cragbe Your Own Book" Serios o collste multi ple artides
within & single cower (hitp:/Fwebshop sseder com/myarticless rdoesbookiets) .

AUTHOR INQUIRIES

You can track your submitted artiche at hittp:/helpoelsevier comfapplanswersdetail’'a_dyB5/p/a045) .
You can tradk your accepbed artide at http:/fwww.elsevier. comftrackarticle. You an: also welcome to
contact Custormer Suppart via http: ffsupportelseviercom.

AUTHOR INFORMATION PACK 11 Jan 2015 v elsevier.com)locate/dental 12

55



ANEXO
ANEXO B - PARECER CONSUBSTANCIADO DO CEP

LINI‘-.-"EHSIDJ?.DE FEDERAL DO
CEARAS PROPESQ
PARECER CONSUBSTANCIADD DO CEP
DADOS DO PROJETD DE PES@UIS &
Tiulo da Pesquisa: EFEITO DA INCORPORACAD DE CATEQUINA EM SISTEMA ADESNG
° CONVENCIONAL MA HEE%TEHCIH DE UMIADC A DENTINA
Pesquisadorn Madne Luksa Soarss de Uma Guimardss
Arag Tematica:
Versdo: 1
CAAF: X2455513.0.0000.5054

Inadtulgae Proponsnts: Deparamenio de Odomologla ResEwasors
Patrocinador Principal Departameanto de Cdoriologla Resturados

DaDE DO PARECER

Humero do Parecar: 453,639
Data s Relatoria: 147112013

Apresantagio oo Projsto:

6 manenas adesivos 530 bastants uiilzacos na odomiologa @ Bm demonsTado excalenies

resUtades Na pratca cinica dina. shsaimente, o slstemas adesivos sdo cassfcados &m convencionals &
autncondichonanies. O presents estuto como obstiva comparar o efefio do Savondide Epigalocataquing-3-
galaln (EGCE) Incorporado 30 sistema adesivo comvendlonal

ol como prératamento da dening na regsiinga de unido, aTaves e ensalos de microiacdo Imedaios &
SDGE AMETENm por £ 8 12 meses.

Sardo utlizados 40 terceiros molares humancs higidos. ApSs remocas B0 esmalis e denting oclusal,
uillizaglo da Bxa de carbeto de siiicio [SIC) N°

100 acoplada em ura poiiriz eléfica para compieta remocio de esmalte & a de N 600 durante 1 mirio
FErE Q=ar UM padrdo 98 Smear [aysr em

iodos 0f especimes, 05 espédmes serdo disTibultos aleatoriaments am S Grupos (=31 Gnpo | jAgua
destilada + Adper; Single Bond 281 Grupo

Il (Agua destilada + EGCG purd Incorporado 30 Adper; Single Bond 28 Grupo Il (EGCE em capsula
Incorporada ao Adper; Single Bond 2);

Grupo IV | Solugdo aquosa de BE0GE + Adper; Single Bond 28 =; Grupo W [Solugdo de EGOE capsula +
Adper; Single Bond ). Primeiaments,

Erdeiegt. Fos Cal hunes Sa Maio, 7050

Bairma: Aodole Tesflk CEP: BOL300T0
UF: CE Munksipla: FORTALEERS
Tabafors: A5 raes g Fax: (AS0r-Ju0s E-ral. comepeguts be
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sera fafio condiclonamento das superficles dentardas com acdo fosforico por 15 segundos, em saguida
es535 superfidas s2rd0 avadas com spray

arFguE por 15 sequindos, secas por 30 segundcs, & reumidesidas com a5 solugles de impezs de acomdo
Com cada Grupa (15 ;L. afvamenie por

Gi06). O ewces6D SETA MEMOVIno cOm papeis aosorventes, delxando a superick dentinana vislveimenis
Omida. Ma sequncia, serd apilcado o sistema

adeslvo Adper; Single Bond 28 de formulacdo especiica para cada Grupo, ©e acOrdd COM 35
recomendagies do fabricante. A porcdo coronaria

SEr3 FECONSIIIGS COM & INCTMITInG {1 M caika) de resina compesta (Fittek Z250XT®). Apos estocagam
&M agua destilata a 37 °C por 24h,

eEpacimes em foma de pailin (corstiuiios de resing & denting unkdas pela Imerface adesha) sero obbtos
o melo de commes senadss fos denies.

Apds @ obiencdo 0ok palltos, es126 serdo sUbmetides 3 uma forga de tragdo em uma magquing de 2nsalos
universals A velindidade o 0,5 mmd minubo

& gue oooma 3 fratwra. Os palling que irdo ser lesiados apis & meses & 1 ano flcardo aMmazenados em em
agua desflada Serdo avalados o6

modos de fratura com o audlio de uma Lupa Esterecectpica e gassifcadas em: 1) Falha coedva am resina
composta (FCR); 2) Falha coesfva em

dentina (FCO); 3) Falha adesiva (FA); e 4) Falha mista (FM). A pariir dos dados obfSdos em Mpa ser
regizado (este de nomalidade e, &2

constatada 3 presenga de distibuicdo nomnal das amostras, 0F dadoes serdo submefioes a0 tesiz ANOWVA
(Anailse de Varlinca) para comparacin

enire 0F QrUpoSs & &M s=guida, eventuals dferencas enfre of grupos s=rio anallsadas por iesie de
comparagdo matipa. Mo caso 605 resultados

falhiarem nd tesie de nommalidads, serd apicado tesie Knuska-Wallls. O nivel de significancia sera de pl,0S
em todas a5 shagles.

bjstivo da Pasquiza:

Comparar o efelip do favondide Eplgalocatequing-3-galato (EGCG] Incomorado 3o sisiema adesho
convencional ou como pre-iratamenio da

denting na resisencla de unkaa, alreves &8 ensalos de microtragds Imedalos & apds anmazenagem pow & e
12 messes.

Avallaiao oos Riscie & Beneficioa:

Cominecia do Farscer S50050

Fiscos:

Erddaiegt. Fom Lol Hunes Sa Meio, 1057

Bairm: Hodols Tedlla CEF: 80430000
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Mo ha riscos envolvidos pols trata-se de uma pesquisa em laborattrko com dentes humanos extraldos por
mothos Que ndo emeoheam esis eshudo.

EBeneflcios:

D 3c00d0 O 06 Tesuflacos obikdos, 528 possive PIOpOT NOVaS 1ecnicas & materials 3 serem usados na
ndontologla restauratona.

Cortrumcilc do Parscer: 500000

Comentanos o Conalderaglies sobre a Pesquisa

Pesquisa relevante na area e dentisfics com metodoiogla clara & objetiva & compativel com o objetive oo
rabaing

Conalderagies sobre os Temos o8 apreseniacao obrigatona:

Apresemour folha oe rosto, dlspensa do TCLE, termo de doagan de dentes, orpamento detaihaso, curmiculs

Lattes, carta de apreciagso a0 COMEPE, cronograma, autorizagdo do locsl onde send reallzads a pesquisa,
declaragdo de concordancla, dedlaracgao de vinculo da aluna no mestrado, dedlaracao de custelo da

p=sQUIE3, Dro{eio GOMm aNsxDs.

Racomendacies:

Conclusdes ou Pendencias & Lista de Inadequagies:
M0 52 aplica

Siuagao oo Parecsr
Aprovaca

Nacsesita Aprecisgdo da COMEP:
MaD

Conalderagies Finals a critério do CEP:

FORTALEZA, 13 e Movemim de 2013

Againador por.
FERMAMDD ANTONED FROTA BEZERRA
| ConoDien:ator
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