UNIVERSIDADE FEDERAL DO CEARA
FACULDADE DE FARMACIA ODONTOLOGIA E ENFERMAGEM

ROSANE PONTES DE SOUSA

AVALIACAO IN SITU DO EFEITO ANTICARIOGENICO DE DIFERENTES

MATERIAIS RESTAURADORES

FORTALEZA
2008



ROSANE PONTES DE SOUSA

AVALIACAO IN SITU DO EFEITO ANTICARIOGENICO DE DIFERENTES

MATERIAIS RESTAURADORES

Disserta¢dao apresentada ao Programa de Pos-
Graduagdo em Odontologia da Faculdade de
Farmacia, Odontologia ¢ Enfermagem da
Universidade Federal do Ceard como um dos
requisitos para a obtengdo do Titulo de Mestre
em Odontologia.

Area de Concentracio: Clinica Odontoldgica

Orientadora: Profa. Dra. Lidiany Karla
Azevedo Rodrigues

FORTALEZA
2008



Ficha catalografica

S698a Sousa, Rosane Pontes de
Analise in situ da inibigdo de carie secundaria por diferentes

materiais restauradores/ Rosane Pontes de Sousa. 2008.
43 1, : il

Orientadora: Profa. Dra. Lidiany Karla Azevedo Rodrigues
Dissertagdo (Mestrado)-Universidade Federal do Ceara.
Faculdade de Farméacia, Odontologia e Enfermagem, Fortaleza,

2008.

1. Amalgama Dentério. 2. Resinas Compostas. 3. Cimentos
de Iondmeros de Vidro. 4. Carie Dentaria-Prevengao e
Controle. 5. Analise Microbiologica. 6. Testes de Dureza. .

Rodrigues, Lidiany Karla Azevedo (Orient.). II. Titulo.
CDD 617.695







A Deus,

A quem agradeco tudo que sou ...

Aos meus pais, Edvaldo e Terezinha,
Agradeco por terem me mostrado que o conhecimento engrandece o0 homem e que a

humildade é o caminho para buscéa-lo incessantemente.

Aos meus irméos, Samara. Edvaldo e André,
Com suas diferentes personalidades, vocés me fazem acreditar que sempre posso ir mais

adiante, porque sei que estdo ao meu lado...

Ao meu esposo Rafael,
Que soube, antes de tudo, ser paciente. Sua compreensao e seu carinho, foram

fundamentais nesta jornada ...



AGRADECIMENTO ESPECIAL

A Profa. Dra. Lidiany Karla Azevedo Rodrigues.

Como orientada agradego pelos ensinamentos da graduagdo, pela confianca, pela
paciéncia e, principalmente, pela constante disponibilidade. Como aluna do Programa de
Pos-Graduacdo em Odontologia, agradeco pelo empenho determinante na concretizagdo do
Laboratério de Pesquisa, que, até pouco tempo atras, parecia tdo distante da nossa realidade.

A Profa. Dra. Iriana Carla Junqueira Zanin.

Que colaborou enormemente com nosso grupo de pesquisa, ensinando-nos as diretrizes
das atividades laboratoriais, especialmente na area de Microbiologia.

Ao Prof. Dr. Jaime Aparecido Cury.

Por sua contribui¢do para o aprimoramento desta defesa. Pelo enriquecimento dos
estudos em Cariologia através dos inumeros estudos publicados na area. Adicionalmente,
prontamente disponibilizou a utilizacdo dos equipamentos do laboratério de Bioquimica

Oral, da Faculdade de Odontologia de Piracicaba-UNICAMP.



AGRADECIMENTOS

A Universidade Federal do Ceara na pessoa do seu Magnifico Reitor Prof. Dr. Icaro
de Sousa Moreira.

A Faculdade de Farmacia Odontologia e Enfermagem, na pessoa de sua diretora
Profa. Dra. Neiva Francenely Cunha Vieira.

A Coordenadora do Curso de Odontologia Profa. Dra. Maria Eneide Leitdo de
Almeida.

A Profa. Dra. Cristiane Sa Roriz Fonteles, Chefe de Departamento da Clinica
Odontologica, departamento ao qual o Programa de Pos-Graduagao em Odontologia esta
ligado.

Ao Prof. Dr. Sérgio Lima Santiago, coordenador do Programa de P6s-Graduacéo
em Odontologia, agradego pelas orientagdes e pela dedicagdo na fungdo desempenhada,
buscando nosso aprimoramento. Aos demais professores que fazem parte do programa e que
contribuiram para meu aperfeicoamento profissional.

Ao Conselho Nacional de Desenvolvimento Cientifico e Tecnolégico CNPQ, pelo
apoio financeiro concedido em forma de apoio a Pesquisa (Processo Numero 472993/2006-
2), essencial para o desenvolvimento deste trabalho.

Ao Prof. Dr. Haroldo César Pinheiro Beltrdo pelo empenho e pelo zelo na
instalacdo e na manutengdo dos equipamentos do Laboratério de Pesquisa e pelas
consideragdes na defesa da dissertacao.

Aos Professores Sérgio Lima Santiago, José Jeova Siebra Moreira Neto ¢ Vicente
de Paulo Aragéo Sabdia, que em muito contribuiram com o trabalho com suas sugestoes na
qualificacdo do projeto de pesquisa.

Aos amigos da turma de Mestrado Francisco Claudio Fernandes Alves e Silva,
Alessandra Helen Magacho Vieira, Ana Catarina de Miranda Mota, Fabio Widson;
obrigada pela agradavel convivéncia, pelas reflexdes e sugestdes recebidas.

As minhas amigas do grupo de pesquisa, Fatima Maria Cavalcante Borges, Juliana
Paiva Marqgues Lima, Mary Anne Sampaio de Melo e Suyane Maria Luna Cruz de
Vasconcelos, agradego cada momento de empenho na realizagdo deste trabalho, o apoio de
voces foi essencial para a concretizagdo deste ideal.

As amigas que me acolheram e me ensinaram principios dos ensaios microbiologicos

na Faculdade de Odontologia de Piracicaba- UNICAMP, Carolina Steiner Oliveira e Cintia



Maria de Souza e Silva, além dos ensinamentos, sou grata pelos momentos descontraidos e
pelo companheirismo.
A todos os meus amigos que me incentivaram quando tudo parecia arduo.
A professora Maria Gessy Tito Pereira pela corregao ortografica.
A bibliotecaria Rosane Maria Costa pela confec¢do da ficha catalografica e pelas
orientagoes na normalizacao da dissertacao.
A Profa. Dra. Rosa Maria Salani Mota, pela realizacao e esclarecimentos da analise
estatistica.
Aos voluntarios do estudo in situ que tornaram possivel a realizagdo da parte
experimental.
Aos funcionarios do Programa de Pos-Graduagdo Germano Mahlmann Muniz Filho
e Lucia Ribeiro Marques Lustosa pela constante disponibilidade em ajudar.
A todos os funcionarios da UFC pela colaboragio.
A todas as pessoas que direta ou indiretamente auxiliaram na concretizagao deste
trabalho.
MUITO OBRIGADA!



"Tu te tornas eternamente responsavel por aquilo que cativas."

(Antoine de Saint-Exupéry)



RESUMO

A estrutura dentaria imediatamente adjacente a restauracdes ¢ suscetivel ao
surgimento de carie secundaria, que pode ocorrer devido a imperfeigdes na adaptacdo de
materiais restauradores e subseqiiente colonizagdo por microrganismos. Logo, com o objetivo
de identificar os métodos de prevengao da carie secundaria e aumentar a longevidade das
restauracoes, diferentes materiais restauradores tém sido introduzidos e usados na clinica
odontologica. Desta forma, este estudo in situ avaliou os efeitos de diferentes materiais
restauradores na composi¢do microbioldgica do biofilme dental bem como a habilidade
destes materiais em proteger o esmalte adjacente dos ataques acidos provenientes da
atividade bacteriana. Foi empregado um delineamento duplo-cego, “split-mouth” realizado
em uma fase de 14 dias, durante a qual, 20 voluntarios utilizaram dispositivos intra-orais
palatinos com cinco blocos de esmalte dental humano que foram restaurados extra-oralmente,
de acordo com as recomendagdes do fabricante com um dos seguintes materiais: Resina
composta Filtek Z250/Single Bond (grupo controle), Amalgama Permite, londmero de vidro
modificado por resina encapsulado Fuji II, Iondmero de vidro modificado por resina
Vitremer e Iondmero de vidro convencional Ketac Molar. Durante o periodo experimental, os
voluntérios utilizaram dentifricio fluoretado, 3 vezes ao dia e gotejaram sobre os blocos, uma
solugdo de sacarose a 20%, 8 vezes ao dia em horarios pré-determinados. No 14° dia, o
biofilme formado sobre os blocos foi removido para determinar a contagem de estreptococos
totais e estreptococos mutans, bem como lactobacilos. A desmineraliza¢dao (AS) ao redor da
restauragdo foi avaliada através da anélise de microdureza em corte longitudinal do esmalte a
20 e 70 um da margem da restauragdo. Para detectar as diferengas entre os tratamentos,
foram aplicados os testes Kruskal-Wallis e ANOVA seguida do teste dos quadrados minimos
para a microbiota cariogénica e AS, respectivamente. Nao foram encontradas diferengas
estatisticamente significativas na microbiota cariogénica formada sobre os blocos. Na
distancia 20 pm, somente o Fuji II diferiu estatisticamente dos outros grupos apresentando a
menor desmineralizagdo. A 70 pm, o Fuji II inibiu significativamente a desmineralizagao
quando comparado ao Permite, Filtek-Z-250 e Ketac Molar. Conclui-se que na situagcdo de
uso de dentifricio flouretado associada ao desafio cariogénico do presente estudo, somente, o
iondmero de vidro modificado por resina encapsulado apresentou uma prote¢do adi

contra o desenvolvimento de carie secundaria.
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ABSTRACT

Tooth structure immediately adjacent to restorations is susceptible to secondary
caries, which may be caused by imperfect adaptation of restorative materials and subsequent
microorganism colonization. Therefore, in order to identify methods of preventing secondary
caries and increasing clinical dental restoration durability, different restorative dental
materials have been introduced and applied in dental clinics. Thus, this in situ study assessed
the effects of different restorative materials on the microbiological composition of dental
biofilm and evaluated their ability of protecting the adjacent enamel against acid attacks from
bacterial activity. A double-blind, split-mouth design was performed in one phase of 14 days,
during which, 20 volunteers wore intra-oral palatal devices with five human enamel slabs,
which were extra-orally restored according to the manufacturer’s specifications, using one of
the following materials: Filtek Z 250/Single Bond composite resin; Permite amalgam; Fuji II
encapsulated resin-modified glass ionomer; Vitremer resin-modified glass ionomer and
Ketac Molar conventional glass ionomer.. During the experimental period, all subjects used
fluoride-containing dentifrice 3x/day and a 20% sucrose solution was dripped onto the slabs
8x/day in predetermined times. The biofilm formed on the slabs was analyzed to determine
total and mutans streptococci as well as lactobacilli counts. Demineralization (AS) was
determined on enamel by cross-sectional microhardness at 20 and 70 -um from the
restoration margin. In order to verify the differences among the treatments, Kruskal-Wallis
and ANOVA followed by Minimum Squares test were applied for cariogenic microbiota and
AS, respectivly. No statistically significant differences were found in the cariogenic
microbiota grown on the slabs. At 20-pm distance, only Fuji II statistically differed from the
other groups presenting the lowest demineralization. At 70-um, Fuji II significantly inhibited
demineralization when compared to Permite, Filtek-Z-250 and Ketac Molar. Concluding, in
the background of fluoride dentifrice and under the cariogenic exposure condition of this
study, only the encapsulated resin-modified glass ionomer material provided additional

protection against secondary caries.

Key-words: Dental Amalgam. Composite Resin. Glass Ionomer Cements. Dental Caries.

Prevention and Control. Microbiological Analysis. Hardness Test.
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1 INTRODUCAO GERAL

Carie secundaria ou recorrente ¢ a terminologia utilizada para identificar lesdes
cariosas que ocorrem no esmalte adjacente a restauragdes (FEJERSKOV; KIDD, 2007). A
quebra da integridade marginal das restauragdes origina a microinfiltragdo de bactérias,
fluidos e produtos acidos ao longo da interface esmalte-restauracdo, favorecendo o
desenvolvimento de carie secundaria. O diagnostico clinico deste tipo de lesdo ¢, de longe, a
razdo mais comum para substituir restauragdes, abrangendo 50 a 60% de todas as
substituicdes de restauragdes com resinas compostas, amalgama e iondomero de vidro (MJOR;
TOFFENETTI, 2000; MJOR; GORDAN, 2002). Por conseguinte, boa parte do tempo clinico
dos cirurgides-dentistas ¢ gasto com a troca ou reparos na interface dente-restauracao. No
entanto, estas medidas ndo paralisam a doenca cdrie, somente aumentam esta interface,
tornando-a mais suscetivel ao surgimento de uma nova lesdo cariosa (FONTANA; ZERO,
2006). Além disso, ¢ importante ressaltar que a substituicdo de restauragdes inevitavelmente
ocasiona um maior desgaste da estrutura dentaria remanescente, aumentando assim a
freqliéncia de tratamentos de maior complexidade como intervencdes endodonticas e
restauragdes indiretas.

Dentro deste contexto, materiais e tecnologias usados para prevenir ou controlar a
incidéncia de carie recorrente tém sido intensamente buscados e estudados em pesquisas
cientificas. Desde a observacao de reducao de carie ao redor de restauracdes de cimento de
silicato (VOLKER et al., 1944), o interesse por materiais fluoretados tem aumentado, e
atualmente, ha uma grande variedade de materiais restauradores fluoretados que apresentam
diferentes composi¢des e, consequentemente, caracteristicas distintas na liberagdo de fluor
(WIEGAND et al., 2007). A diminuicdo da recidiva de caries nas restauragdes ocorre
principalmente através da liberacdo de fluoretos pelos materiais restauradores (YAMAN et
al., 2004). No entanto, sdo considerados produtos cariostaticos, ou seja, inibidores da carie
secundaria, os materiais restauradores que possuem a capacidade de liberar ions como prata,
zinco ou cobre no meio oral, assim como a habilidade de incorporar estes agentes na
estrutura dental adjacente (GAMA TEIXEIRA et al., 2007).

O cimento de ionémero de vidro ¢ o material restaurador mais préoximo do ideal, no
controle da carie dental. No entanto, nao ¢ o material mais utilizado na clinica, pois apresenta
desvantagens como: maior fragilidade quando comparado ao amalgama e a resina composta
(FERJESKOV; KIDD, 2007). Dentre suas significativas vantagens, os cimentos de ionomero
apresentam biocompatibilidade, adesdo a estrutura dentaria e bom coeficiente de expansdo

térmica linear que proporcionam bom selamento marginal. Além disso, os iondmeros
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apresentam continua reacdo quimica que minimiza as microfendas; e liberacdo de fluor,
atributo essencial na prevengdo de caries secundarias (VERBECK et al.,1993 ¢ MILLER et
al.,1995).

A liberacdo de fltior pelos cimentos de iondmero convencionais ¢ diretamente afetada
pela sua reacao de presa. O resultado da reagdo entre o acido poliacrilico e as particulas de
vidro (fluor-aluminio-silicato) ¢ a liberacao de varios ions, inclusive o ion F. Apds a reagao
de presa, ocorre contragdo volumétrica, menos prejudicial que a da resina, pois o material
passa por uma fase borrachodide. J& a maioria dos cimentos de iondmero fotopolimerizaveis
apresenta dupla reagdo de presa e devido a incorporagcdo de mondmeros na sua composicao,
eles necessitam de polimerizagao, similar as resinas compostas, no entanto, também possuem
a reacao acido-base dos iondmeros convencionais. No entanto, ha cimentos de iondémero
fotopolimerizaveis que apresentam tripla reacdo de presa, reacdo esta relacionada a presenca
de aminas terciarias.

Segundo Verbeck et al. (1993) e Miller et al. (1995), os iondmeros que apresentam
formulagdes em cépsulas pré-dosadas e sdo manipulados mecanicamente oferecem maior
liberacdo de fluor quando comparados com os cimentos manipulados manualmente e dosados
de acordo com a orientacdo do fabricante. Acredita-se que o pré-encapsulamento leva a uma
padronizagdo dos constituintes do pd, que j& vem em uma correta propor¢do. Além disso, a
trituragdo mecanica permite uma maior relacdo entre as particulas e o liquido, resultando em
maior quantidade de matriz e menor dose de particulas ndo reagidas. O flGor preso na matriz
¢ entdo liberado em maior quantidade.

Em geral, o efeito inibitorio in vitro do desenvolvimento de caries secundarias pelos
cimentos de iondmero esta bem aceito (SERRA; CURY, 1992; SEPPA et al., 1995; ZAURA-
ARITE et al., 1999; HAYACIBARA et al.,, 2003). No entanto, estudos clinicos tém
apresentado resultados conflitantes com os experimentos laboratoriais. Apds uma revisao
sistematica realizada por Randall e Wilson (1999), foi concluido que nao foi possivel afirmar
a existéncia de efeito antibacteriano dos cimentos de ionomero de vidro no desenvolvimento
de caries secundarias.

O amalgama constitui-se de uma liga de mercurio que pode ser adiciona a um ou mais
metais. Introduzido na odontologia em 1835, ndo foi alterado em sua esséncia até os anos 60,
quando ligas de alto teor de cobre foram introduzidas. O incremento do cobre possibilitou a
reducdo da corrosdo e da degradagdo marginal. Atualmente, o uso do amdlgama tem
diminuido em decorréncia do desejo por materiais mais estéticos. Contudo, é um material

que apresenta uma técnica de aplicacdo simples € com caracteristicas mecanicas satisfatorias
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(FERJESKOV; KIDD, 2007). Ainda apresenta longevidade, facil uso e bom custo-beneficio
(MARSHALL; MARSHALL Jr., 1992). Entre os fatores que justificam a menor incidéncia
de caries secunddrias ao redor de restauracdes de amalgama, estd o coeficiente de contragdo
volumétrica que se acredita ser, no maximo, 0,2 %. Além disso, com o passar do tempo, o
material se expande e os produtos de sua corrosdo podem selar as margens da restauragao,
efeito este conhecido como auto-selamento, que reduz as fendas e proporciona maior
durabilidade e menor indice de cérie recorrente (MARSHALL; MARSHALL JR., 1992). O
amalgama contém alguns agentes cariostaticos, como ions de Ag, Cu e Zn, os quais podem
ser liberados das restauragoes. De acordo com as condi¢des do meio oral, estes ions podem
atuar como agentes antibacterianos, o que, clinicamente, pode representar caries recorrentes
pequenas e de desenvolvimento lento, quando comparado a restauragdes de resina composta
(GAMA TEIXEIRA et al., 2007).

As resinas compostas entraram no mercado de produtos restauradores com a grande
vantagem de serem estéticas. No entanto, sua baixa resisténcia ao desgaste, alto coeficiente
de contracio e sensibilidade da técnica operatoria colocaram sua aplicagio em
questionamento. Constantes alteragdes nas formulagdes foram feitas, buscando suprir suas
desvantagens. A resisténcia foi aumentada por novos tamanhos de carga, incluindo as
nanométricas. Entretanto, os materiais resinosos nao podem ser aceitos como material
restaurador ideal (FEJESRSKOV; KIDD, 2007). Quando comparada a dos cimentos de
iondmero, a menor liberagdo de fluor das resinas compostas deve-se ao fato da matriz
organica restringir o contato do flior com a agua. No entanto, o sistema adesivo proporciona
bom selamento marginal, o que provavelmente pode evitar desenvolvimento de caries
secundarias (GAMA TEIXEIRA et al., 2007).

Existe uma necessidade de determinar, previamente, a relativa eficiéncia de
determinados materiais quanto a suas propriedades mecanicas, estéticas € quanto a sua
capacidade antimicrobiana, de modo que os resultados de estudos laboratoriais auxiliem,
clinicamente, na escolha dos produtos, antecipando possiveis problemas e expectativas do
material. Com este objetivo, foram criados modelos in vitro e in situ. Entretanto, a validade
dos dados somente ¢ possivel se 0 modelo de estudos ¢ aplicado de forma apropriada e se os
resultados sdo corretamente interpretados. Devemos atentar ainda para o fato de que o
modelo deve ter peculiaridades inerentes ao produto que esta sendo avaliado. Alias, deve ser
adequado as condi¢cdes que os pesquisadores pretendem simular (ERICKSON;

GLASSPOOLE, 1995).
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Alguns estudos in vitro demonstraram que materiais restauradores como o amalgama
e o ionomero de vidro apresentam caracteristicas ou componentes que proporcionam
atividade antibacteriana (TYAS, 1991; MORRIR et al., 1998; MOUNT, 1999; MJOR;
TOFFENETTI, 2000; WANG; LIU, 2000; HAYACIBARA et al., 2003; BRAMBILLA et
al., 2005) e, consequentemente, conseguem inibir carie recorrente em laboratorio (LOBO et
al., 2005; ITOTA et al., 2005). No entanto, um estudo realizado por Mjor & Gordan (2002)
demonstrou que cerca de metade das restauracdes de amalgama e iondmero de vidro que
foram substituidas num periodo de dois ou trés anos, foram-no devido ao diagnostico de carie
secundaria. Os resultados controversos entre os experimentos laboratoriais e clinicos ndo
permitem afirmar se a incidéncia de carie secundaria pode ser significantemente reduzida
pela liberagao de fluor destes materiais (WIEGAND et al., 2007).Possivelmente, essa
discrepancia de resultados pode ser justificada pelo fato de que em restauracdes recém-
confeccionadas ha liberagdao do fluor em maior intensidade e que este padrao anticariogénico
diminui com o passar do tempo. Ou seja, a medida que a restauracdo envelhece ha uma
menor liberacdo de flior (RANDALL; WILSON, 1999).

No entanto, os modelos In Vvitro ndo oferecem uma série de fatores envolvidos no
desenvolvimento da carie, como por exemplo: a acdo da saliva e de substancias provenientes
do metabolismo bacteriano (RANDALL; WILSON, 1999). Adicionalmente, embora nao se
deva desprezar a utilidade de modelos in vitro, geralmente estes modelos ndo sdo adequados
como preceptores da eficacia clinica dos agentes testados (ERICKSON; GLASSPOOLE,
1995). Em se tratando de materiais fluoretados, isto se torna ainda mais preocupante ja que
implica em uma relacdo dose-resposta exagerada quando comparada aquela obtida em
estudos in vivo. E importante ressaltar também, que em sistemas in vitro, em que se utilizam
tampdes ou géis acidos, o efeito na concentragdo de flior nos fluidos orais da acdo de
limpeza da saliva bem como, o da presenca de outras fontes de fluoretos que ocorrem in vivo,
nao sao considerados. Além do mais, a liberagcdo de fluor pode até¢ ocorrer da mesma forma
que acontece na boca, no entanto, a desmineralizacdo ¢ grandemente acelerada em modelos
estaticos (ERICKSON; GLASSPOOLE, 1995). Quando modelos in vitro microbioldgicos
sdo usados, o estagio de remineralizagdo e o controle do pH sdo dificeis de serem obtidos, a
ndo ser que sejam utilizados fermentadores ou “bocas artificiais” (TANG et al., 2003). Até
onde vai o conhecimento dos pesquisadores envolvidos neste estudo, tais dispositivos ndo
estdo disponiveis em nosso pais na atualidade.

Neste contexto, os estudos in Situ apresentam significante relevancia, devido a razdes

¢éticas e as vantagens de um melhor controle experimental das varidveis, além de uma melhor
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relacdo custo-efetividade. Desta forma, parece desejavel a utilizagdo de modelos in situ para
testar materiais e técnicas restauradoras e sua capacidade de inibir o desenvolvimento de
caries recorrentes antes da realiza¢do de extensos e dispendiosos estudos clinicos (BENELLI
et al., 1993; TENUTA et al., 2005). Os estudos in situ podem refinar a compreensao sobre o
desenvolvimento de novos materiais fluoretados, especialmente no que se refere as
informacdes sobre o mecanismo de dose-resposta. Apesar disso, ha na literatura cientifica
uma escassez de estudos in situ que testem todas as categorias de materiais restauradores
existentes, visando uma maior objetividade na ocasido de sua indicacdo. Desta forma, estes
estudos demonstram ser uma area de pesquisa frutifera, que deve ser explorada em maior
escala (ERICKSON; GLASSPOOLE, 1995). Porém, apresentam certa subjetividade em
relacdo a variacao biologica de uma gama de voluntarios, além de depender profundamente
do comprometimento dos mesmos, especialmente nos modelos de longa duragdo
(RANDALL; WILSON, 1999).

A busca incessantemente da comunidade cientifica por um material restaurador ideal,
ou seja, de facil manipulagdo, baixo custo, estético, alta longevidade e biocompativel enfatiza
a significancia clinica deste estudo que objetiva identificar materiais restauradores com

atividade anticarie que possa se traduzir em uma menor incidéncia de cérie recorrente.
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2 PROPOSICAO

2.1 Objetivo geral

Avaliar o potencial anticarie de diferentes materiais restauradores quando submetidos

a uma situacao de desafio cariogénico in situ.

2.2 Objetivos especificos

o avaliar a perda mineral, através de analise de microdureza em corte
longitudinal do esmalte, ao redor de restauragdes confeccionadas com diferentes materiais
restauradores submetidas a desafio cariogénico in situ;

o avaliar a composicdo microbiolégica do biofilme formado sobre
restauracoes confeccionadas com diferentes materiais restauradores e submetidas a desafio

cariogénico in situ.
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3 CAPITULOS

Esta dissertacdo estd baseada no Artigo 46 do Regimento Interno do Programa de
Pos-graduagdo em Odontologia da Universidade Federal do Ceard que regulamenta o
formato alternativo para dissertacdes de Mestrado e permite a insercao de artigos cientificos
de autoria e co-autoria do canditado (Anexo A). Por se tratarem de pesquisas envolvendo
seres humanos, ou parte deles, o projeto de pesquisa deste trabalho foi submetido a
apreciacio do Comité de Etica em Pesquisa da Universidade Federal do Ceara, tendo sido
aprovado (Anexo B). Assim sendo, esta dissertacdo ¢ composta de um capitulo contendo um
artigo submetido para publicacdo no periddico “Journal of Dentistry”, conforme descrito
abaixo (Anexo C):

v Capitulo 1

Effects of restorative materials on dental biofilm and enamel demineralisation.

Sousa RP, Rodrigues LKA, Zanin ICJ, Lima JPM, Vasconcelos SMLC, Melo MAS, Beltrao
HCP.
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Effects of restorative materials on dental biofilm and enamel demineralisation.

Abstract Objectives. Since secondary caries is one of the main reasons for replacing
restorations, this study assessed the effects of different restorative materials on the
microbiological composition of dental biofilm and on enamel demineralisation around the
restoration.

Methods. A randomized, double-blinded, split-mouth in situ design was conducted in
one phase of 14 days, during which, 20 volunteers wore palatal devices containing five
human dental enamel slabs. Each slab was randomly restored with one of the following
materials: Filtek-Z-250/Single Bond, control group (composite resin); Permite (amalgam);
Fuji II (encapsulated resin-modified glass ionomer); Vitremer (resin-modified glass ionomer)
and Ketac Molar (conventional glass ionomer). The volunteers used fluoride dentifrice,
3x/day and a 20% sucrose solution was dripped onto the slabs 8x/day. The biofilm formed on
the slabs was analyzed to determine the counts of total streptococci, mutans streptococci and
lactobacilli. Enamel demineralisation was determined by cross-sectional microhardness
(CSMH) at 20 and 70 pm from the margin of the restoration. Kruskal-Wallis and Analysis of
variance, followed by Minimum Squares test, were respectively used to evaluate microbiota
and CSMH among the groups. The significance level used was 5%.

Results. No statistically significant differences were found in the cariogenic
microbiota grown on the slabs. At 20-um distance, only Fuji II statistically differed from the
other groups presenting the lowest demineralisation. At 70-um, Fuji II significantly inhibited
demineralisation when compared to Permite, Filtek-Z-250 and Ketac Molar.

Conclusions. In the background of fluoride dentifrice and under the cariogenic
exposure condition of this study, only the encapsulated resin-modified glass ionomer material

provided additional protection against secondary caries.
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Introduction

Enamel margins immediately adjacent to restorations are susceptible to secondary
caries development, due to the possible presence of marginal gaps, porosities and imperfect
adaptation of restorative materials. Consequently, the diagnosis of secondary caries is the
main reason given by dentists for replacement of all types of restorations in permanent and
primary teeth'?, being a major part of the dental treatment provided to patients in a general
dental practice.’® Limited durability of dental restorations makes the restorations larger,
increasing complexity of the required therapy . Hence, preventing or slowing down lesion
progression could reduce the rate of restoration replacement, thereby reducing cost and the
need for additional restorative treatment.

Although, little is known about the microbiology of secondary caries, one can suggest
that the amount of plaque and its cariogenicity at restoration margins depend on the
restorative material or luting cement used.*® These findings may indicate that resin-based
materials accumulate more plaque, and this plaque would be more cariogenic than that seen
on amalgam or ionomeric materials. Therefore, in order to identify methods of preventing
secondary caries and increasing clinical dental restoration durability, different restorative
materials with the promise of having anticaries properties have been developed. These
properties may include the release of copper, Ag-Cu alloy, zinc, calcium, aluminum and
fluoride, which are able to inhibit bacterial growth, decreasing both superficial colonization
and acidogenicity of oral biofilms.”"!

In vitro studies have demonstrated that amalgam and glass ionomers have potential
for inhibiting growth of cariogenic bacteria, cariogenicity of oral biofilms or enamel

12-19 . . ) .
However, In situ and in vivo studies have found controversial results

demineralisation.
regarding the anticaries effects of these restorative materials.**** Therefore, the lack of
agreement between laboratory tests and clinical experiments do not confirm that the
incidence of secondary caries can be significantly reduced by using either one of these
materials.”**

Several in vitro and in situ models have been successfully used to evaluate the effects

19,20,22,23,2 . .
8.19.20.22.23.26 Nevertheless, in vitro models present

of F released from glass-ionomer cements.
limitations, and in situ studies testing amalgam and different formulations of glass ionomers
in the presence of fluoridated dentifrice are rare. Thus, this study aimed to evaluate the in situ
secondary caries inhibiting potential of restorative materials currently used in dental practice,
to test the null hypothesis that there was no difference in the caries inhibiting properties of

these different materials or in the composition of the biofilm formed on the slabs.
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Materials and Methods
Panelists and Ethical Aspects

The study protocol was approved by the Research and Ethics Committee of the Federal
University of Ceard Medical School (protocol # 111/2006). Twenty healthy adults (14
females and 6 males), aged 19-36 years, with normal salivary flow rates, able to comply with
the experimental protocol, not using fixed or removable orthodontic devices, were invited to
participate in this study. None of the participants underwent antibiotic use 2 months prior to
study initiation. Consent forms were signed prior to enrollment in the study.
Experimental design

A randomized, double-blind, split-mouth in situ design was conducted in one phase of

14 days, during which, 20 volunteers wore palatal devices containing five human dental
enamel slabs. Each slab was randomly restored with one of the following materials: Filtek-Z-
250TM/Single Bond™ composite resin, control group, (3M ESPE Dental Products, St. Paul,
Minn., USA); Permite™ amalgam (SDI Limited, Bayswater, Australia); Fuji 1™
encapsulated resin-modified glass ionomer (GC America Inc. Alsip, IL; USA); Vitremer™
resin-modified glass ionomer (3M ESPE Dental Products, St. Paul, Minn., USA) and Ketac
Molar™ conventional glass ionomer (3M ESPE Dental Products, St. Paul, Minn., USA). The
study was not double-blinded only with regard to amalgam treatment, since volunteers could
identify its characteristic appearance. In order to avoid any possible carry-across effect, the
order in which the experimental units were assigned in the palatal device took into
consideration that non-fluoride releasing materials should be on the same side of the palatal
appliance and, consequently, fluoride releasing materials on the opposite side (Fig. 1A)*"2*,
Within each side of the palatal device, the positions of the specimens were randomly
determined. To test the null hypothesis, the following response variables were evaluated: loss
of hardness (AS) at 20 and 70 um from the restoration. Additionally, total streptococci (TS),
mutans streptococci (MS) and lactobacilli (LB) counts were analyzed in the biofilm formed
on the restored dental enamel slabs. For statistical analysis, the volunteer was considered as
an individualized block.
Enamel slabs and Restoration of enamel cavities

Fifty extracted impacted human third molars, with more than two-thirds of formed
roots, free of apparent enamel defects, macroscopic cracks, abrasions and staining, as
assessed by visual examination were used to perform this in situ study. The teeth were stored
in a 0.01% (v/v) thymol solution at 4 °C for one month. One hundred and twenty enamel

slabs (5 x 5 x 2 mm?®) were obtained using a water-cooled diamond saw and a cutting
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machine (IsoMet™ Low Speed Saw, Buehler, Lake Bluff, IL, USA), and the surfaces to be
treated were polished for 30 seconds using a 5 um alumina/water suspension in order to
expose fresh enamel. A # 2294 cylindrical diamond bur (KG Sorensen, Sao Paulo, SP,
Brazil) that provides a stop to limit the depth of penetration was used in a high-speed turbine
with air-water spray. The diamond burs were changed after 10 preparations. A standard
cavity was prepared with all margins in enamel on buccal/lingual surfaces (diameter 1.8 £ 1
mm, and depth of 1.5 mm) and the specimens were kept moist throughout all the steps. After
preparation, all slabs were sterilized by autoclaving according to Ameachi et al.” Afterwards,
they were randomly divided into five groups of 20 specimens according to the treatments.

All cavities were restored according to the treatment group following the
manufacturer’s specifications. Before placement of restorations, all cavities and slabs
surfaces were cleaned with rotating brushes and abrasive paste and washed with distilled
water. For photo-activated materials, cavities were restored in one increment and light-
polymerized using a halogen-based light-curing unit (Optilux 400™- Demetron Research
Corp, Danbury, CT, USA). The light output was tested (480 + 32mW/cm?) before each use
with a Demetron Model 100 radiometer (Demetron Research Corp, Danbury, CT, USA).
Ionomeric materials were placed in a single bulk with a syringe (Centrix Inc., Shelton, CT,
USA), but for Fuji II, which capsule was placed in its applier for delivery. The slabs were
then polished with aluminum oxide discs (Sof-lex disk system 3M ESPE Dental Products
Division) being each disk applied for 15 seconds. Slabs restored with amalgam were polished
using an Amalgam Polishing Kit (Shofu Dental Corporation, San Marcos, California, USA).
Next, all slabs were stored in 100% humidity for 24 hours and put in the palatal appliances
for in situ cariogenic challenge.
Palatal device preparation

For each volunteer, an acrylic custom-made palatal device was made in which 5

cavities (6 x 6 x 3 mm?) were prepared on the left and right sides, and into each of them, one
slab was placed. In order to allow biofilm accumulation, and protect it from mechanical
disturbance a plastic mesh was positioned on the acrylic resin, leaving a 1-mm space from
the slab surface.”’
Intra-oral Phase

During the lead-in (7 days) and experimental periods, the volunteers brushed their teeth

with a fluoridated dentifrice (Sorriso Dentes Brancos® — calcium carbonate-based dentifrice,
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1,500 ug F/g, as MFP, Colgate-Palmolive, Sdo Paulo, SP, Brazil) and manual Indicator® 35
toothbrushes (Procter & Gamble do Brasil, Sao Paulo, SP, Brazil).

In order to provide a cariogenic challenge, the volunteers were instructed to take out
the appliance from the mouth, to remove the excess of saliva with gauze and drip one drop of
20% sucrose solution onto each mesh that was above the enamel slab, eight times per day at
predetermined times (8.00, 9.30, 11.00, 14.00, 15.30, 17.00, 19.00 and 21.00)*° (Fig. 1B).
Before replacing the palatal appliance in the mouth, a 5-min waiting time was standardized
for sucrose diffusion into the dental biofilm.

The dentifrice treatment was performed 3 times a day, after main meal-times and when
volunteers’ habitually performed oral hygiene. The appliances were extra-orally brushed,
except the enamel slabs, and volunteers were asked to brush carefully over the covering
meshes, to avoid disturbing the biofilm. They were asked to brush their teeth and appliance
for up to 5 minutes. All volunteers consumed fluoridated water (0.70 mg F/I) and received
oral and written instructions to wear the appliances at all time, including nights. They were
allowed to remove the appliances only during meals and when performing oral hygiene.
When removed devices were kept moist in plastic boxes.?!

Microbiological Analysis

On the 14" day, approximately 12 h after the last application of the sucrose solution
and dentifrice, the volunteers stopped wearing the intraoral device. The plastic mesh was
removed and the biofilm formed on the specimens was collected with sterilized plastic
curettes (Fig. 1C). The biofilm was weighed (+ 1 mg) in pre-weighed microcentrifuge tubes,
to which 0.9% NacCl solution was added (1 mL/mg biofilm). The tubes were agitated during a
2-min period in a Disrupter Genie™ Cell Disruptor (Precision Solutions, Rice Lake,
Wisconsin, USA) with three 0.1-mm diameter glass beads to detach the bacterial cells.
Afterwards, the suspension was serially diluted (1:100 1:1000, 1:10000, and 1:100000) with
0.9% NaCl solution. Samples were plated in triplicates in mitis salivarius agar containing
20% sucrose, to determine TS, and in mitis salivarius agar plus 0.2 bacitracin/ml, to
determine MS* and Rogosa agar supplemented with 0.13 % glacial acetic acid to assess the
number of CFU of lactobacilli (LB) (Fig. 1C). The plates were incubated for 48 h at 37°C
using candle-extinguish jars obtaining a 5-10% carbon dioxide atmosphere. Representative
colonies with typical morphology of MS, TS and LB were counted using a colony counter.
The results were expressed in CFU/mg dental biofilm (wet weight) and in percentage of
mutans streptococci group (%MS) in relation to total streptococci.

Cross-Section Microhardness Testing (CSMH)
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Enamel slabs were longitudinally sectioned through the center of the restoration (Fig
1D). The segments were embedded in acrylic resin and serially polished. Cross-sectional
microhardness measurements were made with a microhardness tester (Future Tech FM-ARS;
Tokyo, Japan) with a Knoop diamond under a 25 g load for 5 s.

Two lanes of twelve indentations each were made, one lane being 20 um distant from
the preparation margin and the other, 70 um distant. The indentations were made at the
following depths: 10, 20, 30, 40, 50, 60, 80, 100, 120, 140, 160 and 180 pum from the outer
enamel (Fig. 1E).”

The mean Knoop hardness number (KHN) values, at each position from the surface,
and at 20 and 70 pm distance from the enamel-restoration interface, were obtained. Thus,
KHN was plotted against depth for each specimen and the integrated hardness profile of the
demineralisation was calculated relative to underlying sound enamel. The mean sound
enamel values of KHN for computation of integrated demineralisation were obtained from
inner sound enamel under the lesion in the same tooth. To compute AS (integrated
demineralisation), the integrated hardness profile of the demineralisation was subtracted from
the value obtained for sound enamel. The data were expressed in Knoop hardness number
(kg/mm?) to calculate AS since there is discrepancy in the literature to convert the values in
mineral volume percent.”***

Statistical Analysis

In order to assess the effect of the treatments, the dependent variables TS, MS, LB
counts, %MS and AS were analyzed; the assumptions of equality of variances (Levene Test)
and normal distribution of errors (Shapiro Wilks test) were checked, and in case of
assumptions violation, data were transformed. For variables LB, TS, MS and %MS, equality
of variances, normal distribution of errors and absence of outliers were not satisfied, thus
since it was not possible to normalize these data, a non-parametric test for comparing
multiple independent samples (Kruskal-Wallis) was applied. For AS parameters at both
distances, a Split-Split Plot ANOVA in blocks (20 volunteers) according to the treatments
(plot factor- 5 treatments and sub-plot factor - 2 distances) was followed by Minimum
Squares test to evaluate the significance of all pair wise comparisons and the significance
limit was set at 5%. Additionally, Mann-Whitney U Test was applied in order to compare
fluoride releasing and non-fluoride releasing materials placed in opposite sides of the device.
The software SPSS 15.0 for Windows was used.

Results
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With regard to microbiological composition of the biofilm formed on the slabs restored
with the different materials, no significant differences were found between the treatments
(Table 1).

For AS parameter, at 20-um distance, only Fuji II statistically differed from all other
groups, presenting the lowest AS value. At 70-pm, Fuji II significantly inhibited
demineralisation, when compared to Permite, Filtek-Z-250 and Ketac Molar, no other
comparison was statistically significant (Table 2).

When AS parameter was compared between F-releasing and non-F-releasing materials
(comparison between sides of the device), the values were statistically significant, lower for
F-releasing materials (Table 3).

Discussion

Secondary or recurrent caries are the terms used to define the primary caries lesions
that occur along the margins of an existing restoration over time.*** This kind of lesion has
been known since the beginning of restorative dentistry, and it was the basis for one of the
G.V. Black’s well-established principles of cavity preparation, the extension-for-
prevention.*® However, secondary caries is still considered the main cause for replacement of
restorations; > consequently, controlling secondary caries is an important clinical issue.

This study was designed to explore the effects of different restorative materials on the
initiation of caries adjacent to enamel restorations in controlled in situ conditions under
fluoride presence. The current study used an in situ caries model which was previously
reported to be cariogenic to human dental enamel.’*® The use of fluoride-containing
dentifrice was included in this experimental model, since over 95% of all dentifrices sold in
the U.S., Brazil and Western Europe contain fluoride.”’’ Additionally, it has been
demonstrated that, in the presence of fluoridated toothpaste, demineralisation is evident with
a frequency of carbohydrate consumption equal or higher than 7-times/day.* Another
important point is that as significant differences were found between treatments placed in
different sides of the palatal appliance carry-across effect was not evidenced. Thus, the
present in situ model was considered suitable for testing the possible anticaries effects of
restorative materials.

Only enamel specimens restored with encapsulated resin-modified glass ionomer
presented significantly less demineralisation than specimens restored with resin composite
(non-ion releasing material). Possibly, this has occurred because the encapsulated resin-

modified glass ionomer has pre-determined powder/liquid formulations, and ease in the
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manipulation of this material, could reduce the variability of results for this cement. In
addition, the mechanic mixing may allow a greater fluoride release when compared to

- - 4142
conventional glass ionomer."™"

Indeed, since no other material was able of inhibiting
demineralisation around the restoration when compared to composite resin, these in situ data
confirm previous reports, in which demineralisation inhibition on enamel secondary caries by
non-encapsulated ionomeric materials was not observed.***** However, the current results do
not corroborate with previous in vitro studies, where a significant effect of fluoride
containing restorative materials on secondary caries inhibition was found.*'>"***" This
difference in our results may be attributed to the fact that these studies did not consider the
relevance of the dental biofilm in cariogenicity and fluoride-retention processes, as was
presently done. Moreover, in vitro methodologies for testing inhibition of secondary caries
have some question points, mainly related to the type of dose—response relationship, thus
results are exaggerated and deviated considerably from the in vivo condition. Furthermore,
for most microbiological models only one bacteria type is involved in the caries process.*®
The results of these in vitro model systems may not be directly transposed to clinical reality.
Since statistically significant caries inhibitory effects were found only for Fuji II and
when F-releasing materials were compared to non-F-releasing, our results do not agree with
previous work that found in situ inhibitory effects for non-encapsulated glass ionomers.*>?
One possible explanation may be due to experimental differences used in these studies.
Tenuta et al.” applied a short-term in situ model, which in our opinion may have super
estimated the favorable effects of glass ionomers, because fluoride release tends to be higher
in the period immediately following placement of fresh material.” Similarly, Amaral et al.”
have used glass ionomer cement for sealing pit and fissures, thus presenting different

1.* and Yamamoto et al.’' have tested the materials

characteristics. Furthermore, Benelli et a
without the added use of any kind of fluoride-containing toothpaste. Therefore, it may be
suggested that fluoride release from restorative materials may not be necessary to prevent
secondary caries in human enamel when fluoridated dentifrice is frequently used®, since
salivary fluoride concentrations after insertion of different fluoride-releasing restorative
materials are lower when compared to fluoride concentrations observed immediately after
brushing with fluoride dentifrices.”* Furthermore, regular use of fluoridated agents, such as
fluoridated mouthrinses or dentifrices, may result in a long-term change in baseline salivary

fluoride concentration.”® In the same way, Cenci et al.”® recently showed that in the presence

of F dentifrice demineralisation adjacent to composite resin and glass ionomer was similar,
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demonstrating that ionomeric material use is more important when fluoride from other
sources is not present.

Microbiological analysis of oral biofilm revealed no differences between treatments
(table 1). These results are supported by another in situ study®® but do not support those
found by Benelli et al.*’, who determined a lower level of mutans streptococci in the biofilm
formed on glass ionomer cement. It is important to remember that the later study was
performed using non-fluoridated dentifrice, which could have made more evident the
antibacterial effect of fluoride released from glass ionomer material. To our knowledge, no
other in situ studies have evaluated the antibacterial effects of amalgam on cariogenic
bacteria. In addition to the ability of inhibiting caries development, other factors should be
evaluated when choosing a restorative material. Adhesion, marginal sealing and mechanical
as well as aesthetic properties are also relevant characteristics that should be taken into
account.”’” Thus, in an in situ setting dental hygiene habits and the use of fluoridated
dentifrice seem to be more important than the choice of restorative material for the control of
secondary caries.
Conclusions

Only well controlled manipulated glass ionomer were able to inhibit secondary caries
in the presence of fluoride, thus further clinical studies are yet needed to evaluate the impact
of the anticaries efficacy of restorative materials on secondary caries development and
progression, especially in groups of patients with limited access to or low compliance with
prophylactic measures, such as the use of fluoridated toothpastes.
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Table 1. Microbiological analysis of dental biofilm according to treatment (Medians values

with Median Error and p-value for each analysis).

Microorganism
6 Treatment
(CFU/mg x 10°)
7250 Permite Fuji 1T Vitremer  Ketac Molar  p-value

Total streptococci 2.56+£0.08  2.30+£3.69  2.36+0.11 1.86+0.09 2.30+0.32 0.72
Mutans streptococci 0.02+0.06 ~ 0.03+0.36  0.02+0.02  0.04+0.03 0.02+0.07 0.99
%SM 1.80+£1.39  3.10+0.51 2.10£1.18  3.10+1.68 2.10+0.79 0.87
Lactobacilli 2.46+0.88 1.41+£3.51 3.36+0.70  0.70+1.17 2.36x1.24 0.58

CFU, colony-forming units; %SM, percentage of mutans streptococci group in relation to total streptococci

Table 2. Demineralisation (AS), for each treatment studied distances.

Distance from the restoration margin

(nm)
Treatment/Groups 20 70
AS
Filtek Z 250 composite resin 6220.8 + 3863.6" 4780.5 £2149.5*
Permite amalgam 5149.1 +2430.9° 5874.7 £2292.2°
Fuji II resin-modified glass ionomer 3439.3 +2266.1° 3099.8 + 1466.7°
Vitremer resin-modified glass ionomer 5916.5 £ 2208.5" 4393.0 + 1956.0°°
Ketac Molar conventional glass ionomer 5809.8 +3727.3" 4682.0 £2052.3*

Data are expressed as mean value + standard deviation (n=20).
*Means followed by distinct letters are significantly different by Minimum Squares test (p < 0.05).

Table 3. Demineralisation (AS), for groups of treatment according to F-releasing capacity.

Groups of Materials Demineralisation (AS) p-value
Non-F-releasing materials 6192.5+234.3 0.005
F-releasing materials 4556.7£770.6 .

Data are expressed as mean value + standard error (of Mean).



Figure 1- Representation of the experimental design used in the study.
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4 CONCLUSAO GERAL

O iondmero de vidro modificado por resina encapsulado apresentou melhor
habilidade para inibir céarie secundaria, quando comparado a diferentes materiais
restauradores numa situag@o de desafio cariogénico in situ.

Futuros estudos clinicos devem ser realizados para avaliar a eficidcia de materiais
restauradores anticaries no desenvolvimento e progressdo de caries secundarias,
especialmente em grupos de pacientes com acesso limitado a medidas preventivas;
Além da a¢do antimicrobiana, o material restaurador deve possuir outras
caracteristicas relevantes que interferem diretamente na sua escolha, entre elas pode-

se citar: bom selamento marginal, adesdo, resisténcia ao desgaste e estética.
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FACULDADE DE FARMACIA, ODONTOLOGIA E ENFERMAGEM

§2° - No caso de ndao cumprimento do prazo estipulado no §1°, o orientador devera
encaminhar, antes de seu vencimento e ouvido o aluno, solicitagdo de ampliac&o
do prazo, mediante justificativa e descricdo da etapa de desenvolvimento do
projeto.

§3° - O aluno que ndo obtiver aprovacdo no Exame Geral de Conhecimentos, tera
direito a nova oportunidade, desde que respeitados os artigos 4 e 5 das Normas
para os Cursos de Pos-Graduacdo da UFC.

§4° - O aluno sé podera defender a Dissertacédo apds aprovacdo no Exame Geral
de Conhecimentos de que trata este artigo.

Artigo 46 — As dissertacdes apresentadas ao Programa de Pds-Graduagdo em
Qdontologia da Universidade Federal do Ceard poderdo ser produzidas em formato
alternativo ou tradicional. O formato alternativo estabelece: a critério do orientador € com
a aprovacdo da Coordenacdo do Programa, que os capitulos e os apéndices poderédo
conter cépias de artigos de autoria ou co-autoria do candidato, publicados ou submetidos
para publicacdo em revistas cientificas, escritos no idioma exigido pelo veiculo de
divulgacéao.

§1° - O orientador e o candidato deverdo verificar junto as editoras a possibilidade
de inclusdo dos artigos na dissertacdo ou tese, em atendimento a legislac&o que
rege o direito autoral, obtendo, se necessaria, a competente autorizacao, deverdo
assinar declaracdo de que ndo estdo infringindo o direito autoral transferido a
editora.

§2° - A dissertacdo em formato tradicional ou as sessdes gerais do formato
alternativo deverdo seguir as normas preconizadas pelo Guia para Normalizacdo
de Trabalhos Académicos da Biblioteca Universitaria disponivel no site
http://iwww biblioteca.ufc.br/servicos.html#apoio. As partes especificas do formato
alternativo deverdo ser feitas em concorddncia com o MANUAL DE
NORMALIZAGAC PARA DEFESA DE DISSERTACAO DE MESTRADO E TESE
DE DOUTORADO NO FORMATO ALTERNATIVO do PPGO.

Artigo 47 — Para cada aluno devera ser constituida uma banca examinadora, que sera
formada por 03 (trés) professores ou especialistas, com o titulo de Doutor, como membros
efetivos e dois suplentes.

§1° - Os membros da banca examinadora de que frata o capuf deste artigo
constituirdo a Comisséo Julgadora, cuja presidéncia caberd ao orientador da
Dissertacéo.

§2° - Dentre os membros efetivos da banca examinadora, 01 (um) devera ser
professor ou especialista de outra Instituicdo, com titulo de Doutor, sugerido pelo
orientador e homologado pela Coordenacé&o do Programa.

§3° - Dentre os membros suplentes da banca examinadora, 01 (um) devera ser
professor ou especialista de outra Instituicdo, com titulo de Doutor, sugerido pelo
orientador e homologado pela Coordenacéo do Programa.

§4° - Quando na orientacéo da dissertacdo houver a participacéo de co-orientador,
este ndo podera participar da banca examinadora.
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Pesquisador responsavel: Lidiany Karla Azevedo Rodrigues
Dept®./Servigo: Departamento de Odontologia/ UFC

Titulo do Projeto: "Avaliacdo in Situ do efeito anticariogénico de
diferentes materiais restauradores"

Levamos ao conhecimento de V.S?. que o Comité de Etica em
Pesquisa da Universidade Federal do Ceara — COMEPE, dentro das
normas que regulamentam a pesquisa em seres humanos, do Conselho
Nacional de Satde — Ministério da Salde, Resolugédo n® 196 de 10 de
outubro de 1996 e complementares, aprovou o projeto supracitado na
reunido do dia 27 de julho de 2006.

Outrossim, informamos, que o pesquisador devera se comprometer
a enviar o relatério parcial e final do referido projeto.

Atenciosamente,

Dr. Fernando 4. Frota Bezerra
Coordenador do Comité
de Etica em Pesquisa
COMEPE/UFC
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