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RESUMO

Caries secundarias podem desenvolver-se na interface dente-restauracdo diante da presenca de
fendas marginais, mas este processo poderia ser inibido pela presenca de fltor. Esta pesquisa
teve como objetivo avaliar, in situ, através de um delineamento cruzado, aleatorizado, boca
dividida e duplo-cego, a influéncia do flior proveniente de sistema adesivo autocondicionante
ou dentifricio no desenvolvimento de cérie secundaria em esmalte e dentina radicular ao redor
de restauracOes de resina composta com ou sem fenda marginal. Durante duas fases de 14
dias, 16 voluntarios utilizaram dispositivos intra-orais palatinos contendo 4 blocos de dente
humano compostos por uma porgéo de esmalte e dentina e restaurados com resina composta
Filtek™ Z-250. Os blocos foram aleatoriamente divididos em 8 grupos experimentais para
cada substrato (esmalte e dentina) restaurado com um dos seguintes adesivos: All Bond SE™
(ndo fluoretado - ANF) e One Up® Bond F Plus (fluoretado - AF), com a presenca de fendas
marginais (G+) ou ndo (G-), e com o uso de dentifricio fluoretado (DF) ou placebo (DP). Os
procedimentos restauradores foram realizados seguindo as instruc@es dos fabricantes e a fenda
foi criada com a utilizagdo de matrizes metalicas. Cada voluntario foi instruido a gotejar sobre
o0s blocos uma solucédo de sacarose a 20%, 10 vezes ao dia e a usar o dentifricio padronizado 3
vezes ao dia. Ao final de cada fase clinica, os blocos dentais foram removidos e o biofilme foi
coletado para a contagem de estreptococos do grupo mutans, lactobacilos e microrganismos
totais, assim como para a andlise da quantidade de fllor presente. A perda mineral foi
analisada pelo teste de microdureza em corte longitudinal no esmalte e na dentina. A
profundidade da lesdo e a presenca de leséo da parede foram determinadas por microscopia de
luz polarizada. Os resultados foram analisados por analise de variancia (ANOVA) seguindo
um delineamento fatorial 2x2x2. O fluor do adesivo ndo ofereceu prote¢do contra o
desenvolvimento de carie secundaria em esmalte e dentina para nenhuma das variaveis de
resposta estudadas (p > 0,05). O fluor do dentifricio mostrou leve protecdo contra a
desmineralizacdo em dentina (p < 0,05). Houve uma maior presenca de leséo de parede, tanto
em esmalte quanto em dentina (p< 0,05), em restauracbes com fenda independente da
presenca de flior. No entanto, em restauracfes com fenda, uma maior profundidade de leséo
foi observada em dentina (p <0,05). Estes resultados sugerem gue o flior do adesivo nao foi
capaz de inibir a desmineralizacdo ao redor de restauraces mesmo com a presenca de flGor
no dentifricio. No entanto, a presenca de fenda visivel afeta o desenvolvimento de céarie
secundaria, principalmente na dentina radicular, aumentando a progressdo da lesao cariosa.

Palavras-chave: Cérie Dentaria. Cimentos Dentarios. FlGor. Falha da restauracdo dentaria.



ABSTRACT

Secondary caries may be developed between tooth and restoration when marginal gaps are
present, however this process could be inhibited by fluoride presence. This research had as the
main objective to evaluate, in situ, through a randomized, split-mouth and double-blind,
cross-over design, the influence of fluoride from self-etching adhesive systems or dentifrice
on the secondary caries development on enamel and root dentine around composite resin
restorations with or without marginal gaps. During two phases, of 14 days each, 16 volunteers
wore intraoral palatal devices containing 4 human dental slabs composed by a portion of
enamel and dentine, restored with Z-250 composite resin. The slabs were randomly divided
among 8 experimental groups for each substrate (enamel and dentine) restored with one of the
following adhesive: All Bond SE™ (no fluoride - NFA) and One Up® Bond F Plus (fluoride -
FA) with (G+) or without (G-) the presence of marginal gaps and the use of fluoride dentifrice
(FD) or placebo (PD). The restoration procedures were made following the manufacturers
instructions and the gap was induced with the use of metallic strips. Each volunteer was
instructed to drop on the slabs a 20% sucrose solution 10x/day and use the standardized
dentifrice 3x/day. By the end of each clinical phase, the dental slabs were removed and the
biofilm was collected for total microorganisms, mutans streptococci and lactobacilli counting,
as well as for analysis of fluoride quantity present. The mineral loss was analyzed by
microhardness test in a longitudinal cut on enamel and dentine. The lesion depth and presence
of the wall lesion were determined by polarized light microscopy. The results were analyzed
by ANOVA, following a factorial delineation of 2x2x2. The fluoride from the adhesive did
not provide any protection against secondary caries development for enamel and dentine and
for none of the studied response variables (p > 0.05). The fluoride from the dentifrice showed
a little protection for demineralization in dentin (p<0.05). There was more wall lesion
presence, either on enamel or on dentine (p < 0.05), on restorations with gap irrespective of
fluoride presence. However, on gap restorations, a bigger depth of lesion was observed only
on dentine (p < 0.05). These results suggest that the fluoride from the adhesive was not able to
inhibit demineralization around restorations, even in the fluoride dentifrice presence.
Nevertheless, the presence of a visible gap affects the secondary caries development, mainly
on root dentine, increasing the progression of caries disease.

Keywords: Dental caries. Dental cements. Fluoride. Gaps.
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1 INTRODUCAO GERAL

O desenvolvimento de materiais restauradores adesivos permitiu a introducdo de
novos conceitos e técnicas conservativas na odontologia restauradora, possibilitando a
introdugdo de procedimentos minimamente invasivos e reduzindo as perdas de integridade das

superficies dentérias decorrentes de preparos cavitarios extensos (HARA et al., 2005).

Apesar disso, algumas intercorréncias podem acontecer, como a formacdo de carie
secundaria que é considerada a causa mais frequiente das falhas restauradoras (BURKE et al.,
2001; MJOR; TOFFENETTI, 2000), e é responsavel por aproximadamente dois tercos das
trocas de restaurages (MJOR, 2005). Essa patologia € caracterizada por uma leséo localizada
ao longo da margem de uma restauracao e € composta por duas partes: uma lesdo externa e
uma lesdo de parede (HALS; NERNAES, 1971; KIDD, 1976; FONTANA; GONZALEZ-
CABEZAS, 2000).

Embora haja discuss@es acerca da etiologia microbiana desta lesdo, ha fortes indicios
de semelhanca entre a composicdo bacteriana desta com a da carie inicial (WALTER et al.,
2007), sendo o seu inicio e desenvolvimento similares, apenas modulado por condicGes
especificas, tais como localizagdo, propriedades e caracteristicas das restauragdes (MJOR;
TOFFENETTI, 2000; THYLSTRUP, 1998). Os defeitos marginais préximos ao esmalte e
dentina, tais como a presenca de fendas entre a parede cavitaria e a restauracdo, porosidades e
fraturas, podem contribuir para um maior acimulo de biofilme dental e invasdo bacteriana
(BOLLEN et al., 1997), e para um aumento da desmineralizacdo ao longo da parede cavitéria
restaurada (THYLSTRUP, 1998). Somando-se a isso, hd o fato de que mesmo os sistemas
adesivos que apresentam altos valores para a resisténcia de unido ndo sdo capazes de evitar a
ocorréncia de microfendas entre o remanescente dental e a restauragcdo (CHIGIRA et al.,
1994).

Ainda assim, a relacdo entre fendas marginais e caries secundarias permaneceu por
algum tempo controversa, havendo alguns estudos que indicavam pobre correlagédo (KIDD;
O’HARA, 1990; PIMENTA et al., 1995; REZWANI-KAMINSKI et al., 2002) enquanto
outros indicavam uma associag&o positiva (GOLDBERG et al., 1981; DERAND et al., 1991;

HODGES et al., 1995). Recentemente, estudos in vitro tem mostrado, de fato, forte correlacéo
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entre presenca de fenda marginal e estas lesdes (TOTIAM et al., 2007; OKIDA et al, 2008;
CENCI et al, 2009).

Apesar disso, sendo a carie secundaria modulada pela presenca de biofilme bacteriano
acumulado sobre o dente, restauracdo ou no interior das fendas, fatores relacionados a esse
biofilme seriam bastante relevantes para o desenvolvimento dessas lesdes. Dentre esses, a
presenca de fluoreto (F) no biofilme, fornecido regularmente por dentifricio fluoretado ou
liberado por material restaurador, poderia interferir no desenvolvimento das lesdes, bem como

na relevancia da presenca desses defeitos marginais (CENCI et al., 2008).

Ja é bem documentado que o fldor é um agente anticarie que age através de uma
variedade de mecanismos, incluindo a reducdo da desmineralizacdo e aumento da
remineralizacdo, a interferéncia na formacdo da placa dental e a inibicdo do crescimento e
metabolismo  microbiano  (FEJERSKOV; CLARKSON, 1996; TEN CATE;
FEATHERSTONE, 1996). A liberacdo de flior de materiais restauradores pode afetar a
formacdo de caries através de todos esses mecanismos. Dessa forma, varios materiais que
liberam fltor tém sido propostos com o objetivo de auxiliar na prevencgdo da carie secundaria,
onde podem ser enquadrados os sistemas adesivos que contém fllor em sua composicdo
(WIEGAND et al., 2007).

A partir da evolucdo dos sistemas adesivos, foram lan¢ados no mercado 0s sistemas
autocondicionantes, os quais tem passos clinicos mais simplificados. Nesses sistemas 0
primer é acidificado, sendo composto por uma mistura aquosa de mondmeros acidicos
funcionais, geralmente ésteres de acido fosférico (VAN MEERBEEK et al., 2003;
PERDIGAO et al., 2003). Os monémeros tem a propriedade de dissolver parcialmente a
hidroxiapatita e incorporar a smear layer ao substrato desmineralizado, ao passo que infiltram
a rede colagena com o primer e monémeros resinosos, resultando na obliteracdo dos tabulos
dentinarios (VAN MEERBEEK et al., 2003; LEINFELDER; KURDZIOLEK, 2003;
PERDIGAO et al., 2004).

Entretanto, alguns autores relataram que os adesivos autocondicionantes formam uma
camada hibrida mais hidrofilica que pode, ao longo do tempo, apresentar maior degradagao
hidrolitica. Tal fato pode acarretar maior permeabilidade aos fluidos orais e,

conseqiientemente, a bactérias cariogénicas (DE MUNCK et al., 2003). Estes microrganismos
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por sua vez, ao se infiltrarem entre a restauracdo e a parede cavitaria, também poderiam
induzir a formac&o de carie secundéria, sensibilidade pulpar e até mesmo danos irreversiveis a
polpa (IMAZATO et al., 1998; OZER et al., 2005).

Dessa forma, foram lancados no mercado os adesivos autocondicionantes com fltor
em sua composicdo, proporcionando a esses sistemas adesivos uma possivel atividade
anticarie (ITOTA et al., 2002; SAVARINO et al., 2004). Os sistemas adesivos com fldor
podem liberar ions para as paredes cavitarias do preparo, 0s quais penetram e se difundem na
parede dentindria (FERRACANE et al., 1998; HAN et al., 2002). Ferracane et al (1998),
encontraram evidéncia de ions flior na camada hibrida, liberados pelo sistema adesivo
presente na interface dente/restauracdo. Apesar disso, outros autores (HARA et al., 2005;
PERIS et al., 2007) ndo encontraram significativa evidéncia de inibicdo do processo de

desmineralizacdo quando adesivos contendo fluor foram utilizados.

A influéncia dos materiais restauradores e dos sistemas adesivos com possivel potencial
anticarie na dindmica do processo de carie secundaria tem sido estudada, principalmente, em
modelos in vitro, que simulam o desafio cariogénico, com o objetivo de induzir lesdes com
caracteristicas comparaveis as encontradas in vivo. Entretanto, faz-se necessario a realizagdo
de estudos que fornecam condicBes mais proximas a dindmica do meio bucal para avaliar a
influéncia da utilizacdo desses sistemas no mecanismo de formacdo e constituicdo da placa
bacteriana, e no processo inicial de desmineralizacdo do esmalte e dentina, frente ao desafio
cariogénico. Por isso a importancia de estudos que sejam realizados na propria cavidade bucal
utilizando os modelos in situ, os quais permitem as observacdes sem os empecilhos técnicos e
éticos dos estudos in vivo (ZERO, 1995).

Dessa forma, neste trabalho serd estudado o efeito do flGor liberado por adesivo e
dentifricio, na inibicdo da desmineralizacdo causada por um modelo de alto desafio
cariogénico in situ, em esmalte e dentina radicular adjacentes a restauracdes de resina

composta, quando ha a presenca ou ndo de fendas marginais visiveis.
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2 PROPOSICAO

Os objetivos do presente estudo foram:

2.1 Objetivo geral

Avaliar, por meio de um estudo “in situ”, a influéncia da utilizacdo de sistema adesivo
autocondicionante com e sem fltor, combinado ou ndo com o uso de dentifricio fluoretado, no
desenvolvimento de carie em esmalte e dentina radicular humana, adjacentes a restauracao de

resina composta com ou sem fenda marginal.

2.2 Objetivos especificos

- Avaliar, por meio de teste de microdureza, a desmineralizagdo em esmalte e dentina,
mediante a presenca ou ndo de fldor proveniente de sistema adesivo ou de dentifricio
- Determinar a presenca e espessura de lesdo de parede e a profundidade de lesdo
externa por meio de microscopia de luz polarizada.
- Avaliar a influéncia do fltor, presente no adesivo e no dentifricio, na composicao
microbioldgica do biofilme dental formado.

- Determinar a concentracdo de flior no biofilme formado sobre os blocos restaurados.
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3 CAPITULO

Esta dissertacdo estd baseada no Artigo 46 do Regimento Interno do Programa de Pds-
Graduagdo em Odontologia da Universidade Federal do Ceara, que regulamenta o formato
alternativo para dissertacfes de Mestrado e permite a insercdo de artigos cientificos de autoria
e co-autoria do candidato. Por se tratarem de pesquisas envolvendo seres humanos, ou parte
deles, o projeto de pesquisa deste trabalho foi submetido & apreciacio do Comité de Etica em
Pesquisa da Faculdade de Medicina da Universidade Federal do Ceara, tendo sido aprovado
sob protocolo n° 84/09 (anexo B). Assim sendo, esta dissertacdo de mestrado é composta por
um capitulo que contém um artigo que serd submetido para publicagcdo no periddico “Caries

Research”, e que sera previamente analisado e corrigido por um corretor da lingua inglesa.

v' Capitulo 1
In situ effect of fluoride from adhesive system and dentifrice on caries formation
around restorations with gap in enamel and dentine
Bezerra DS, Moraes MDR, Rodrigues LKA
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Abstract

Secondary caries may be developed between tooth and restoration when marginal gap is
present, however this process could be inhibited by fluoride. Thus, a randomized double-blind
crossover study was performed to evaluate in situ the effect of fluoride from dental adhesive
or dentifrice, either alone or in combination, on demineralization around enamel-dentine
restorations in the presence of marginal gap. In 2 phases of 14 days each, 16 volunteers wore
palatal devices containing dental slabs restored with composite resin associated with fluoride
adhesive system (FA) or non-F adhesive system (NA). Restorations were made without gap
(G-), following the recommended procedures, or with gap (G+), in the presence of metallic
strips. Plaque-like biofilm (PLB) was left to accumulate on the restored slabs which were
exposed to a 20% sucrose solution 10x/day. The volunteers used a placebo (PD) or an F
dentifrice (FD) 3x/day, depending on the experimental phase. Mineral loss was determined by
the cross-sectional microhardness while lesion depth and wall lesion presence were
determined by polarized-light microscopy. Fluoride from adhesive did not provide protection
against secondary caries development (p > 0.05). FD showed a little protection in dentine (p <
0.05). Differences were found on restorations with G+ in enamel and dentine, where deeper
wall lesions were found, and on dentine restorations with G+, where higher demineralization
was observed (p < 0.05). Thus, the FA in the presence of FD, was unable to inhibit
demineralization. However, the gap presence affects secondary caries development, mainly in

root dentine, increasing caries progression.

Key words: Secondary (recurrent) caries, marginal gaps, fluoride, adhesive systems,

demineralization.
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Introduction

Dental caries is a localized disease resulting from local bacterial activities. Thus,
marginal gaps in restorations may allow biofilm accumulation and bacterial invasion causing
further demineralization along the restored tooth cavity wall [Cenci et al., 2009]. Secondary
(recurrent) caries occur mainly in areas of dental plaque stagnation such as the cervical
margins of restorations [Ozer, 1997; Mjor and Toffenetti, 2000; Mjor, 2005]. This fact was
evidenced by a cross-sectional study of treatment in practice which showed that Class Il was
the type of restoration that was more frequently made over and over [Sunnegardh-Gronberg et
al., 2009]. This way, controlling demineralization processes in cervical area is an important
clinical issue.

Available data indicate that visible gaps and marginal discrepancies between tooth and
restorative materials are related to secondary caries [Totiam et al., 2007; Cenci et al., 2009].
Considering that contemporary adhesives have been reported to be incapable of preventing
the occurrence of microgaps [Chigira et al., 1994; Irie et al., 2004] and that the initial gap
around light-activated restorative materials may get to 100 um [Dijkman and Arends, 1992;
Irie et al., 2002; Loguercio et al., 2004; Cenci et al., 2008], preventing or slowing lesion
progression down around defective restorations could reduce the rate of restoration
replacement.

Fluoride plays an important role on caries control since it may interfere with its
physicochemical processes [ten Cate, 1999], not only reducing the caries progression rate but
also allowing the arrestment of active lesions [Nyvad and Fejerskov, 1986]. Thus, the fluoride
presence from regular use of dentifrice [Hara et al., 2006] or released by dental materials
[Benelli et al., 1993; ten Cate and van Duinen, 1995] could inhibit, or control secondary caries
by interfering the importance of marginal gap in the etiology of this kind of lesion [Cenci et
al., 2008]. So, Intending to provide fluoride to a specific site at risk of secondary caries,
fluoride-releasing from adhesive systems were developed [Cenci et al., 2008].

Thus, this study aimed to evaluate in situ the effect of the presence of F, irrespective
either of an F releasing dental adhesive system or of an F dentifrice (FD), or even by a
combination of both on caries development around enamel-dentine restorations with visible
marginal gap. In addition, the composition of the plaque-like biofilm (PLB) on the restoration

was evaluated. The null hypotheses tested were that there would not be any effect of (1)
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fuoride in the adhesive system, (2) fluoride in the dentifrice or (3) the presence of induced
marginal gap on the response of the assessed variables.
Materials and Methods

Ethical Aspects

The study protocol was approved by the Research and Ethics Committee of the
Medical School from Federal University of Ceara (protocol #84/09). Eighteen healthy adults
(10 females and 8 males), aged from 19 to 36 years old, with normal salivary flow rates, good
general and oral health, able to comply with the experimental protocol, were invited to
participate in this study. They were not admitted to the study if any of the following criteria
were present: active caries lesions, use of fixed or removable orthodontic devices, use
antibiotics during the 2 months prior to the study, insufficient address for following-up,
unwillingness to return for following-up, or with residence outside the city of Fortaleza. All
the 18 volunteers agreed to participate and signed an informed written consent prior to
enrollment in the study. One volunteer gave up two days before the beginning of the
experimental phase, because he began using antibiotics. Another volunteer did not use the
palatal device like instructions. Therefore, 16 volunteers participated from the beginning to
the end of the study.

Experimental design

This in situ study involved a randomized, double-blind, split-mouth, crossover design
for caries induction by PLB accumulation and sucrose exposure during two phases of 14 days.
The factors under evaluation as a factorial 2 x 2 x 2 design were: (1) adhesive system in 2
levels: fluoride (FA) and non-fluoride (NA); (2) gap presence: with (G+) and without gap (G-
); (3) F treatment in 2 levels: placebo dentifrice (PD) and FD (1.100 pg F/g as NaF, silica-
based). Therefore, the 8 experimental subsets obtained from the association of these factors
were assigned to the volunteers.

In each experimental phase, sixteen volunteers used a palatal device loaded with 2
slabs restored with each adhesive system with both gap conditions: G+ (2 slabs) and G— (2
slabs) and used one of the dentifrices. Volunteers who had been assigned to one subset of
adhesive/dentifrice at one phase were randomized into different experimental subsets,
characterizing a crossover design. 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 adhesive system should be on the same side of the palatal appliance and,
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consequently, fluoride adhesive system on the opposite side (split-mouth design) [Hara et al.,
2003; Sousa, et al., 2009]. Thus, half of the volunteers had slabs restored with fluoride
adhesive system put on the right side of the palatal appliance and the other half had it put on
the left side of it. The side of placement for F releasing restored slabs was randomly allocated
for each volunteer by using the coin flipping method. The head face of the coin assigned the
fluoride adhesive system being placed at the right side and the tail face, the contrary choice.
This way of submitting dental slabs placed in the same device for different treatments was
previously tested and proved being safe to non-interference of the effect of treatments each
other [Sousa et al., 2009]. Within each side of the palatal device, the positions of the
specimens were randomly determined according to a computer generated randomization list
[Sousa et al., 2009].

After each phase, the PLB formed on the slabs was collected for mutans streptococci
(MS), lactobacilli (LB) and total microorganisms (TM) counts, and F concentration in the
solids of biofilm. Integrated mineral losses in enamel and dentine adjacent to the restorations
at one distance and several depths from the tooth-restoration interface were assessed from
microhardness analysis. The presence and thickness of wall lesions, and depth of outer lesions

were determined by polarized light microscopy.

Enamel-dentine slabs and restoration of slabs

Extracted impacted human third molars, with more than two-thirds of formed roots,
free of apparent 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 eighteen enamel-dentine slabs (5 x 5
x 2 mm) were obtained using a water-cooled diamond saw and a cutting machine (IsoMet™
Low Speed Saw, Buehler, Lake Bluff, IL, USA). The slabs were prepared from the cervical
region at 2.5 mm above and 2.5 mm below the cementum-enamel junction. A #2294
cylindrical diamond bur (KG Sorensen, Sdo Paulo, SP, Brazil) that provides a stop to limit the
depth of penetration was used in a high-speed turbine with air-water spray. Thus, a slot, 2.0
mm wide and 0.8 mm deep, was made in the cementum-enamel junction crossing the surface
of the slab (5 mm) leaving the occlusal margin of the cavity in enamel, while the gingival
margin was on dentine (Figure 1). The replacement of the diamond bur was made every 5
tooth preparations. Afterwards, all slabs were sterilized by autoclaving according to Amaechi
et al. [1998] and stored in 100% humidity until being restored.
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Before placement of restorations, all slabs surfaces were cleaned with rotating brushes
and abrasive paste and washed with distilled water. Tooth preparations were conditioned with
one of these self-etch adhesive systems, following the manufacturer’s instructions: All Bond
SE™ (Bisco, Shaumburg, IL, USA), non-fluoridated adhesive, and One Up® Bond F Plus
(Tokuyama Dental Corporation, Tokyo, Japan), fluoridated adhesive. Then, the slabs were
restored with three increments of composite resin Z-250 (3M ESPE-Dental Products, St. Paul,
MN, USA) which were light-polymerized by using a LED, light-curing unit (Elipar™
FreeLight 2 LED,3M ESPE). According to the group, visible gaps were created by inserting
metallic strips (TDV Dental Ltda., Pomerode, SC, Brazil) with standard width (2.0 mm) and a
50 um thickness at the tooth/resin interface (Figure 1) after bonding procedures and prior to
the restorative material placement. The gap width was checked in 10 additional slabs, under
magnification of 30x by scanning electron microscopy (SEM- TESCAN Scanning Electron
Microscope Model Vega/ XMU, Brno, Czech Republic) and determined to be 144.7+9.7 pm.

The slabs were then polished with aluminum oxide discs (Sof-Lex disk system 3M
ESPE) for 15 seconds each one. Afterwards, all slabs were stored in 100% humidity for 24

hours and put in the palatal appliances for in situ cariogenic challenge.

Preparation of the palatal devices

For each volunteer, an acrylic custom-made palatal device was made, in which 4
cavities (6 x 6 x 3 mm3) 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 [Benelli et al., 1993].

Intra-oral phase

During the lead-in and washout periods (7 days), as well as throughout each
experimental phase, the volunteers brushed their teeth using the phase-designed dentifrice
(NF or FD) (Férmula & Agdo Dentistry Product, Sdo Paulo, SP, Brazil). No restrictions were
made with regard to the volunteers' diet, but they were instructed to consume fluoridated
water (0.7 mg F/L). They should wear the appliances all time, except during meals [Cury et
al., 2000]. When removed, the devices were kept most in plastic boxes to keep the bacteria
biofilm viable [Zero, 2006].

In order to provide a cariogenic challenge, the volunteers were instructed to remove the

devices from the oral cavity, to clear the excess of saliva with gauze and drip one drop of a
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20% sucrose solution onto each mesh that was above the slab, 10x/day at predetermined
times (8:00, 9:30, 11:00, 12:30,14:00, 15:30, 17:00, 18:30, 20:00, 21:30 h). Before replacing
the palatal appliance in the mouth, a 5-min waiting time was standardized for sucrose
diffusion into PLB. The dentifrice treatment was performed 3x/day after mealtimes, when
volunteers habitually performed their oral hygiene. The appliances were extra-orally brushed,
except on the slab area, and volunteers were asked to brush carefully over the covering

meshes, to avoid disturbing PLB.

Microbiological Analysis

In each phase, on the 14™ day, approximately 12 hours after the last application of
sucrose solution and dentifrice, the volunteers stopped wearing the intraoral device. The
plastic mesh was removed and the PLB formed on the specimens was collected with sterilized
plastic curettes. The biofilm was weighed (x 1 mg) in pre-weighed microcentrifuge tubes, to
which a 0.9% NacCl solution was added (1 mL/mg biofilm). The tubes were stirred during a 2-
min period in a Disrupter Genie Cell Disruptor (Precision Solutions, Rice Lake, WI, USA)
with three 0.1-mm-diameter glass beads to detach the bacterial cells. Afterwards, the
suspension was serially diluted (1:10, 1:100, 1:1000, 1:10000, 1:100000 and 1:1000000) in a
0.9% NacCl solution. In order to assess the microorganism viability, samples were plated in
triplicate in mitis salivarius agar containing 20% sucrose plus 0.2 bacitracin/ml, to determine
MS; and Rogosa agar supplemented with 0.13 % glacial acetic acid to assess the number of
colony-forming units (CFU) of LB; and blood agar plus 5% sheep blood to assess TM. The
plates were incubated for 48h at 37°C in an incubator at a 10% CO, atmosphere (CO;
Incubator Thermo electron corporation Waltham, MA United States). Representative colonies
with typical morphology of MS and LB were counted by using a colony counter. The results

were expressed in a CFU/mg dental biofilm (wet weight).

Cross-section Microhardness (CSMH)

Enamel/dentine slabs were longitudinally sectioned through the center of the
restoration. The segments were embedded in acrylic resin and serially polished. CSMH
measurements were made with a microhardness tester (Future Tech Corp FM-ARS 9000;
Tokyo, Japan) with a Knoop diamond under a 25g and 5s load in enamel, and a 5g and 5s
load in dentine. One lane of 11 indentations was made, being 100 um far from the preparation
margin. The indentations were made at the following depths: 10, 20, 30, 40, 50, 60, 80, 100,
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120, 140 and 180 pum from the outer enamel and dentine. The integrated demineralization
(AS) was calculated according to Sousa et al. [2009].

Polarized-light microscopy analysis

The presence and thickness of wall lesion and outer lesions were measured by using
polarized-light microscopy images (DM LSP, Leica, Wetzlar GmbH, Germany) and software
Motic Image Plus® (Motic, Hong Kong, China). A water-cooled diamond saw and a cutting
machine were used (IsoMet Low Speed Saw, Buehler, Lake Bluff, IL, USA) to cut each slab,
which was reduced by hand polishing to 100 um £ 20 [Grossman and Matejka, 1999; Hsu et
al., 1998]. The sections were embedded in deionized water and mounted in glass-slides to be
analyzed in the polarized-light microscope [Hara et al., 2005]. The images taken with 10x
increasing lens were transferred to the computer. The distance between the tooth surface and
the lower limit of the lesion was measured in the margin of restoration, when wall lesion
(WL) was present. Similarly, at distances of 30 and 100 pm from the restoration, measures of
outer lesion depth (OL) were performed and used to determine the average from these

distances.

Fluoride Analysis of PLB

Finished the cariogenic challenge, the PLB over the slabs were collected with sterile
plastic spatula, put in sterile pre-weighed microcentrifuge tubes, identified, and dissected for a
period of 24 hours. After this period the dry weight of biofilm was obtained by using a digital
weighing-machine of 5 digits. The samples were treated with 100 uL of 0.5 M HCI for each 1
mg of PLB, stirred for 3 h at room temperature, centrifuged, and the collected supernatant was
neutralized with 2 M NaOH (0.125 mL/10 mg biofilm wet weight) and kept frozen until
analysis [Tenuta et al., 2006]. After this period, the same volume of TISSAB Il (containing 20
g NaOH / L, pH 5.0) was added to the samples. Quantification of fluoride in the solution was
done with an ion selective electrode connected to an ion analyzer (Orion EA-940), which was
previously calibrated in a series of 8 standard solutions (from 0.025 to 32.0 ppm F"), in
triplicate. The readings of the samples were expressed in millivolts (mV) and transformed into
pgF/mV (ppm F7) by linear regression of the calibration curve and calculated according to
the weight of the biofilm in milligrams [Cury et al., 2000].

Statistical Analysis
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Data from the experiment were analyzed considering the ANOVA factorial (2x2x2)
design. The volunteers were considered as statistical blocks, and type of dentifrice, type of
adhesive, and gap presence as factors. The assumptions of variances equality and normal

distribution of errors were checked for each variable and, in case of assumption,
violation data were transformed [Box et al., 1978]. SAS System 9.1 software (SAS Institute)
was used for ANOVA. The significance level was set at 5%.

Results

The use of fluoride in adhesive or in dentifrice did not influence on microbiology
composition when demineralization was induced (p > 0.05). No statically differences were
found for the microbiological analysis when the factors were studied individually (table 1) or
when they were interacting each other (table 3). Regarding the presence of fluoride in the
PLB, there was not statistically significant difference (p > 0.05), although, on the graphic,
there was a trend of higher concentration of fluoride on the biofilm used on groups that had F-
dentifrice (fig. 2).

Regarding to demineralization (lesion depth) at several distances from the margins of
the restorations, ANOVA showed significant differences when the gap factor was considered,
mainly in dentin (p <0.05) (table 2 and 3). In enamel, there was a thicker wall lesion when the
gap was present in restorations, but, in other distances, no differences occurred. In dentin,
there was a greater lesion depth at 0 and 30 um from the restoration margin and a thicker wall
lesion when gap was present on restorations (table 2). Also, there was a significant effect of
dentifrice in dentin at 100 um from the restoration and of interaction between dentifrice and
gap at 30 um (Table 3). Representative polarized-light microscopy images (fig. 3) illustrate
the differences between the lesion characteristics such as presence of wall lesion in
restorations with gap, and deeper lesion depth in dentine when gap was induced.

Regarding the hardness analysis (mineral loss), no statistically significant difference (p
> 0.05) was demonstrated at 100 pum from the restoration margin, for all studied factors.

The results revealed that the only factor that showed influence on secondary caries
was the presence of gap, while the dentifrice showed only minor influence on dentin. The
fluoride adhesive had no activity.

Discussion
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According to our results, the first null hypothesis presented was accepted in
conformity to which there would not be differences on inhibitory properties of the different
tested adhesives. On the other hand, the second null hypothesis that stated that there would
not be differences on demineralization of used dentifrices was accepted to enamel but it was
rejected for dentine, since the polarized light analysis showed a small protective effect from
F-dentifrice. The last null hypothesis stated, according to which there would not be
differences on demineralization around restorations with or without visible gaps, was rejected,
since the polarized light analysis showed that there were a higher caries presence around
restorations with gap.

The presence of gap is one of the factors related to secondary caries formation in
enamel and dentine regardless the size, despite the fact that the greater the gap, the greater the
wall lesion [Totiam et al., 2007]. The initial gap around light-activated restorative materials
has been estimated to be ranging up to 100 um, depending on the type of tooth cavity and C-
factor [Irie et al., 2002; Loguercio et al., 2004; Cenci et al., 2008]. In the present study, the
mean size of artificial gaps was 144.7 um, which was closer to those findings in clinical
situations and acceptable for secondary caries formation. According to the results of our
study, in all situations of gap presence secondary caries occurred, which agreed with previous
in vitro researches [Papagiannoulis et al., 2002; Totiam et al., 2007; Cenci et al., 2009].
Nevertheless, these results are not supported by those showed by other in vivo [Rezwani-
Kaminski et al., 2002] or in vitro studies [Kidd and O’Hara, 1990; Pimenta et al, 1995] that
have not demonstrated a clear relationship between marginal defects and secondary caries.
One possible explanation may be due to experimental differences used in these studies.
Rezwani-Kaminski et al. [2002] assessed retrospectively the caries susceptibility of posterior
teeth with composite restorations after 18 and 20 years in patients regardless their caries
activity which, in our opinion, may have under estimated the effects of gap presence. Besides,
in the retrospective analysis of the latter authors three of four failures referred to class Il
cavities, which was the clinical situation mimicked in the current research. Regarding to this
issue, Montag et al. [1998] documented a relationship between secondary caries and class Il
cavities too, showing that failures in this region present more possibilities of developing
secondary caries.

Another relevant observation was that a relationship between demineralization and gap
presence in dentine, regardless F from adhesive or dentifrice, was found as demonstrated in
depth of outer lesion on interface (0 um) and 30 um (table 2) for this substrate. This fact
could be explained by the likelihood of caries development around restorations may be more
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common in root dentin, since the rate of mineral loss can be twice as fast from the root as it is
from enamel [Featherstone, 1994].

Fluoride is known to inhibit the biosynthetic metabolism of bacteria, but these
antimicrobial effects on caries prevention are often regarded as little or with no importance as
compared to the direct interactions of fluoride with the hard tissue during caries development
and progression [Wiegand et al., 2007]. These considerations confirm the results of this study,
since microbiological analysis of PLB revealed no differences between studied groups (table
1). Besides, our results are supported by other in situ studies, which used fluoride restorative
materials and dentifrice [Sousa et al., 2009].

Fluoride from adhesive systems was not able to inhibit demineralization around
enamel-dentine restorations regardless the presence of gap or F-dentifrice use (table 2, 3).
This result is in agreement with in vitro studies that showed no anticaries effect for this
material [ltota et al., 2002; Hara et al., 2005; Peris et al., 2007]. This is not a surprising result
inasmuch as F-releasing from adhesive systems is probably not high enough to inhibit
demineralization. These findings further the belief that the amount of fluoride present in the
dental material, as well as its concentration and release, are important aspects on the reduction
of demineralization [Okida et al., 2008]. In addition, this result was highlighted by F-
concentration in solids of PLB, which were not statically different in all cases, although it has
a numerical trend to be more relevant only when F-dentifrice was used (fig. 2). Fluoride from
dentifrice did not inhibit demineralization around enamel-dentine restorations, even in the
presence or absence of marginal gaps or fluoride adhesive (table 2, 3). This is not in
agreement with the in vitro study of Hara et al. [2002] or with the in situ study of Cenci et al.
[2008], which showed that in the presence of fluoridated dentifrice, demineralization was
inhibited immediately next to composite resin restorations. This surprising result may be
attributed to the very high cariogenic challenge used in the present experiment (10 x/ day) and
to the presence of marginal gaps, which may have made the substrates more susceptible to
caries development. These factors can be considered limitations of the in situ caries model
used in this research. This fact was supported by polarized light analysis that demonstrated a
higher percentage of wall lesions and bigger lesion depth in restorations with gaps.

Finally, interaction between dentifrice and gap caused a statically difference in
protective effect on dentine at 30 um. This specific activity from dentifrice can be highlighted
by the numerical trend of higher concentration of fluoride on PLB (fig. 2). Then, when gap
was not present, fluoride from dentifrice minimized trend to demineralization at vicinity to

restoration margin (30 um). It is important to note that, at 0 um, ANOVA (table 3) did not
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demonstrate this observation, probably, because on interface of restoration, even without gap,
little irregularities that are inherent to interface (fig. 3) could contribute to high cariogenic
challenge in dentine.

These results suggest that fluoride from adhesive system, either in the presence or
absence of F-dentifrice, was unable to inhibit demineralization around restorations with or
without marginal gaps. However, gap presence affects secondary caries development
increasing caries progression, while dentifrice affects the demineralization in dentine, only

when gap is not present, with a trend to inhibit its development.
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Fig. 1. Location of the slabs donor region and dental restoration with and without gaps.
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Fig. 2. Mean values (£SD) of fluoride analysis from the PLB according to groups. There was not statistically
significant difference among groups (p<0.05).
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Enamel Dentine

Fig.3. Representatives images illustrating, according to the gap presence, lesion development adjacent to the
restorations. The restorative material or gap was positioned on the left side of the enamel or of the dentine.
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Table 1. Microbiological analysis of PLB according to treatments (mean values with their

standard deviation for each analysis)

MICROBIOLOGICAL ANALYSIS - MEAN VALUES/ STANDARD DEVIATION)

DENTIFRICE ADHESIVE GAP MICROORGANISM (CFU*/ mg x 10°)
™ MS LB

Placebo Non-F G- 7.33+1.21 3.0+6.67 3.27+5.75

G+ 6.05+8.32 1.56+2.34 1.88+2.68

Fluoride G- 6.85+8.99 3.56+6.85 3.55+6.90

G+ 5.05+6.79 2.35+3.70 2.91+4.96

Fluoride Non-F G- 1.12+2.41 4.09+7.57 3.0245.32

G+ 1.02+1.48 3.7346.38 2.61+4.07

Fluoride G- 1.2242.25 5.10+8.57 2.61+4.93

G+ 1.02+2.05 2.96+6.63 2.30+4.41

* CFU: colony-forming units; TM: total microorganisms; MS: mutans streptococci; LB: lactobacilli
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Table 2. Demineralization (lesion depth - um) in relation to distance from restoration margins

in enamel and dentine (Mean £SD)

z 5 g g DISTANCE FROM RESTORATION MARGIN (um)
5 g &
0 30 100 200 300
Enamel  PD Non-F G- 145.375+150.639  138.157+140.530  91.921+ 68.485 73.807+47.349  72.678+44.827
G+ 187.546+119.471  173.184+132.648  95.423+60.230  104.423+97.989  90.969+73.248
F G- 128.383+131.420  90.183 £ 63.740 80.675+52.476 80.275+61.587  87.216 +83.615
G+ 137.392+98.872  124.615+103.379 66.761+41.872 67.233+45.267  68.558 +£38.740
FD Non-F G- 97.578 +49.280 85.128+ 47.886 65.657+41.260 59.5+39.239 53.457+33.517
G+ 135.946 £95.762  117.030+ 83.840 82.553+80.015 68.392+35.112  62.646+29.841
F G- 108.528 £62.298  100.885 +43.247 77.278+46.678 62.485+29.277  62.728+24.982
G+ 163.169+128.571  101.784 +88.701 54.846 +41.233  55.953 £34.069  65.430+48.664
Dentine  PD Non-F G- 130.615+70.734 127.553+68.437 123.076+69.911 116.6 +65.403  111.261+65.623
G+ 270.807+167.605° 198.776+157.253% 116.438+82.128  97.707+66.319  97.807+62.536
F G- 157.227+80.331 153.636+83.089 142.663+75.447  133.472+72.887  129.1+71.705
G+  230.484+150.676° 202.092+143.604% 139.969+75.376  121.053+65.066 114.507+59.549
FD Non-F G- 120.253+92.783 113.430+89.854°  108.830+86.188  105.115+79.458 107.576287.332
G+ 339.925+288.271% 289.233+282.665% 123.191+81.746  107.658+60.346 102.675+59.039
F G- 137.678#112.930  114.978+81.366°  107.578+70.085 106.521+62.546  101,4+59.863
G+  92516+121.062° 217.964+118.863% 103.207+44.580  90.871+41.374  87.757+41.071

a) p < 0.05 for groups with G+ in dentine at 0 and 30 um (greater lesion depth)

b) p < 0.05 for groups with F dentifrice in dentine at 30 um with G- (smaller lesion depth)
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Dentifrice  Adhesive Gap Dentifrice*  Dentifrice  Adhesive Dentif*
Adhesive *Gap *Gap Adhes*Gap

’\"icr"b“’('&ggg' analysis 07499 09700 05442 09746 09927 07028  0.7088
Fluoride in dry PLB 0.0859 0.3897 0.6406 0.4105 0.1301 0.4007 0.5362
Integrated mineral loss(AZ)
Enamel 100 pm 0.1845 0.8559 0.7074 0.3357 0.1463 0.6510 0.2426
Dentine 100 pm 0.3853 0.6182 0.5174 0.7815 0.1292 0.4317 0.8160
Lesion depth
Enamel (um)
0 0.4341 0.7361 0.0661 0.6569 0.7892 0.6987 0.6291
30 0.2741 0.3550 0.2118 0.6841 0.5619 0.5015 0.6409
100 0.1144 0.2247 0.5909 0.9457 0.7823 0.2761 0.9501
200 0.0594 0.7269 0.6999 0.8530 0.7132 0.0518 0.9826
300 0.1104 0.6298 0.6208 0.8941 0.7311 0.1424 0.9059
Wall lesion thickness 0.5623 0.9039 0.0149 0.8611 0.5516 0.7332 0.7625
Dentine (um)
0 0.8893 0.9423 <0.001 0.8005 0.1698 0.2864 0.7084
30 0.6189 0.6407 <0.001 0.9042 0.0234 0.6695 0.5970
100 0.0459 0.2940 0.6548 0.2890 0.5847 0.9090 0.2633
200 0.1670 0.3082 0.3669 0.2851 0.6301 0.9988 0.2048
300 0.1978 0.4848 0.3882 0.3028 0.8782 0.9925 0.4329
Wall lesion thickness 0.3837 0.9502 <0.001 0.1758 0.6384 0.2055 0.6156
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4 CONCLUSAO GERAL

Pode-se concluir que os sistemas adesivos autocondicionantes fluoretados foram
incapazes de inibir a desmineralizacdo ao redor de restauracdes de resina composta, com ou

sem a presenca de fendas marginais, com ou sem a presenca de dentifricio fluoretado.

O adesivo e o dentifricio fluoretados também foram incapazes de inibir o crescimento
bacteriano no biofilme formado sobre os blocos. Da mesma forma, nenhum deles foi relevante

para 0 aumento da quantidade de ion flior no biofilme formado.

Nas condicGes de alto desafio cariogénico usadas no presente estudo, a presenca de
fldor no dentifricio apresentou leve tendéncia de inibicdo do desenvolvimento de lesGes de

carie ao redor de restauragdes sem fendas marginais em dentina.

A presenca de fenda influenciou fortemente o desenvolvimento de céries secundarias,

aumentando sua extensdo, tendo sido mais relevante em dentina do que em esmalte.
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APENDICE A — Delineamento experimental

DELINEAMENTO EXPERIMENTAL
FASE 1 FASE 2

(14 Dias) (14 Dias)

Voluntarios A-J_
Lead-in (7 Dias)

Voluntarios K-T
Lead-in (7 Dias)

| Fuoreadd]

Adesivo sem fluor Adesivo com fluor Adesivo sem fluor Adesivo com fluor
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APENDICE B — Esquema representativo da analise de microdureza, ap6s sec¢éo dos
blocos em sentido longitudinal

Superficie de esmalte/ dentina exposta




APENDICE C - Analise de dentifricio
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Andélise de Dentifricio

Triplicata Pesar 3x
(+/5 90 a 110 mg)

Pesar em tubo de centrifuga
suspender bem vigorosamente
em 10 ml de H-OD D

duplicata
Juspenséo 0,25 ml suspensédo

+
l 0,25 HCI 2M 1h; 45°C

A\ 4

0,50 ml NaOH M
+

1,0mI TISAB Il

u Il u l N

Centrifugar por 10 min a 3000 rpm

J dosagem em duplicata Ler
ppt Sreaacant
(desprezar) ‘u‘ u’
FI FST
0,25 ml sob 0,25 ml sob

+ +

1,0mI TISAB II 0,25 ml HCI 2M
+ l 1h; 45°C

0,50 ml NaOH M
+ 0,50 ml NaOH M

0,25mlHCIzM *

u{ u' 1,0ml

Ler Imediatamente

o pH deve estar entre 5,0 e 5,5

+

TISAB Il *

Ler

FT = Flaor total; FI= Flaor idnico; FST= Fluor soltvel total
FT=FST +Fins

FST = MFP +FlI

MFP = FST — FI

Fins=FT -FST

% F ins = FSP/FT x 100
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APENDICE D — Método de extracdo para analises bioquimicas do Biofilme Dental

Método de Extracdo para Analises Bioquimicas do Biofilme Dental

* Placa Seca

100 uL de HCl 0,5M /1 mg de placa* (se 0 peso <1 mg =100 pL)
Homogeneizar (vortex)

3 h agitacdo no homogeinizador TA (a cada 1h agitar no vortex)
Centrifugacao 3 min. 10.000g TA

! !

ppt 1 sob 1
Armazenar para posterior descarte Transferir para outro ependorf
Congelar até o momento de dosar

dosar
FLUOR (ap6s neutralizar com Tisab com NaOH)
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APENDICE E - Imagens de luz polarizada para substratos esmalte e dentina cariados
com e sem fenda presente
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APENDICE F — Informagcdes e consentimento pos-informacéo para participacao em
pesquisa — aos voluntarios que utilizaram os dispositivos intra-orais palatinos

Vocé esta sendo convidado para participar de uma pesquisa. Porém vocé ndo deve

participar contra a sua vontade.

Leia atentamente as informacGes abaixo e faca qualquer pergunta que desejar para

os devidos esclarecimentos.

Titulo da Pesquisa - “EFEITO DE SISTEMAS ADESIVOS
AUTOCONDICIONANTES COM E SEM FLUOR NO DESENVOLVIMENTO DE CARIE
SECUNDARIA EM ESMALTE E DENTINA: ESTUDO in situ”

Objetivo da Pesquisa - Avaliar o efeito da utilizacdo de sistemas adesivos
autocondicionantes com e sem fldor no desenvolvimento de carie secundaria em esmalte e
dentina adjacentes a restauracdes com fenda marginal.

Justificativa - A carie dental ainda estd entre as doencas mais relevantes em
termos de salude publica, principalmente nos paises em desenvolvimento. Grupos de criangas
continuam apresentando alta atividade da doenca. Em termos mundiais, cerca de 20 a 25%
das criancas e adolescentes apresenta 60 a 80% do total de cérie da populacdo. Tal fato
enfatiza a necessidade de se aperfeicoar métodos preventivos e investigativos ja existentes,
com a introducédo de técnicas inovadoras que possam agir como coadjuvantes na prevencao e
controle da cérie dental neste segmento da populacéo.

Entretanto, devido a razbes éticas e as vantagens de um melhor controle
experimental das variaveis, além de maior custo efetividade, parece desejavel a utilizacdo de
modelos in situ para testar instrumentos e técnicas antes da realizacdo de extensos e
dispendiosos estudos clinicos.

Vocé utilizard durante duas etapas, cada uma com duracdo de 14 dias, um
dispositivo intra-oral palatino, contendo 4 blocos de dente humano higido.

Em um periodo anterior ao inicio da primeira fase do experimento (7 dias), vocé
devera fazer uso do dentifricio fluoretado pré-determinado, a fim de padronizar as
concentracdes de flior na saliva. ApoOs esta fase, vocé devera passar a utilizar o outro
dentifricio (ndo-fluoretado) por mais sete dias, para que, entdo, vocé possa iniciar a segunda
fase de experimento.

Para as duas fases, as seguintes instruc0es deverdo ser seguidas:
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a) Na fase clinica: Todos os blocos dentais contidos no dispositivo deverdo ser gotejados com
a solucdo de sacarose a 20%, dez vezes ao dia respeitando o horario pré-determinado pelo
pesquisador (8:00, 9:30, 11:00, 12:30, 14:00, 15:30, 17:00, 18:30, 20:00 e 21:30 h). Apos 5
minutos do gotejamento (uma gota sobre cada bloco dental), o dispositivo devera ser

recolocado na boca sem ser lavado.
b) Utilizar o dispositivo intra-oral palatino diariamente, inclusive para dormir;

¢) Remover o dispositivo intra-oral durante as refei¢cGes ou ingestdo de qualquer bebida acida,
porém conservando-o no estojo fornecido e em ambiente Umido (gaze umedecida) com o

objetivo de manter as bactérias da placa viaveis;

d) Fazer uso do dentifricio padronizado para cada fase trés vezes ao dia durante a escovacao.
Durante a escovacdo, o dispositivo devera ser removido e os voluntarios deverdo limpar seus
aparelhos cuidadosamente para evitar a remocao do biofilme dental formado sobre os blocos.
O tempo de escovacao do dispositivo e dos dentes ndo deve exceder a 3 minutos e a regido da
tela deve ser escovada delicadamente para evitar remocdo ou perturbacdo da placa bacteriana.
Desses 3 minutos, 2 serdo usados para a higienizacdo bucal e o outro restante para e
escovacdo do dispositivo. Serdo realizadas 3 escovacOes por dia, perfazendo um total de 42
escovacdes. Uma vez que o desafio cariogénico é conferido pelo gotejamento da solugdo de

sacarose ndo é necessaria a restricdo de refei¢des dos voluntarios durante o estudo.

e) Fazer uso de 4gua fluoretada de abastecimento de Fortaleza (0,7 ppm F).
Desconfortos e Riscos

Vocé podera apresentar discreta halitose apenas durante o periodo experimental, o
que podera ser resolvido com adequada higiene dental. Mesmo com remotas possibilidades,
caso essa halitose persista apds o periodo experimental seré realizada uma profilaxia dentéaria
bem como lhe serd fornecido enxaguatorio bucal com clorexidina, até que o problema seja
resolvido. O uso das solugdes sera apenas como gotas sobre os blocos de dente presentes nos
dispositivos intra-orais, ndo implicando em qualquer aumento de cérie dental nos voluntarios.
No entanto, caso haja o surgimento de alguma lesdo de carie inicial, a mesma recebera
tratamento adequado com compostos fluoretados anticariogénicos. O dispositivo intra-oral
pode causar um leve desconforto, que é, entretanto, semelhante ao desconforto causado por
um aparelho ortodontico maével. Durante todo o periodo da pesquisa, acompanhamentos

semanais serdo realizados para verificar as condi¢fes do aparelho e da sua saude bucal. Cabe
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ressaltar que ndo havera consumo direto da substancia, pois a mesma sera gotejada sobre os

blocos de dente.

O beneficio que vocé tera serd um auxilio indireto, contribuindo para a realizagédo
desse projeto, e o conhecimento cientifico que vocés adquirirdo sobre a influéncia dos

adesivos autocondicionantes na formag&o de carie.
Forma de acompanhamento e assisténcia

Os pesquisadores envolvidos na pesquisa estardo a disposicao de vocés para ajuste

no aparelho intra-oral, a fim de minimizar qualquer desconforto.
Garantia de esclarecimento

Vocé tem garantia de que recebera resposta ou esclarecimento de qualquer ddvida
guanto aos procedimentos, riscos, beneficios e outros assuntos relacionados a pesquisa.
Também os pesquisadores citados assumem o compromisso de proporcionar informacéo
atualizada, obtida durante o estudo, ainda que esta possa afetar a vontade do individuo em
continuar participando. Qualquer duvida ou problema com o dispositivo intra-oral, por favor,
comunicar-nos com a maior brevidade possivel.

INSTITUICAO: UNIVERSIDADE FEDERAL DO CEARA

RUA CAPITAO FRANCISCO PEDRO, SN, RODOLFO TEOFILO
CEP: 60430-370 FORTALEZA-CEARA

FONE: (85) 33668232

Formas de ressarcimento

Vocés serdo ressarcidos de eventuais despesas com o transporte e alimentacdo

para a retirada das amostras contidas nos dispositivos.
Formas de indenizacéo

N&o ha danos previsiveis decorrentes dessa pesquisa.
Garantia de sigilo

Os pesquisadores asseguram a sua privacidade quanto aos dados confidenciais

envolvidos na pesquisa.
Liberdade para se recusar em participar da pesquisa

A decisdo de fazer parte dessa pesquisa é voluntaria. Vocé pode escolher se quer

ou ndo participar, assim como podera desistir de participar a qualquer momento.
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SUA ASSINATURA INDICA QUE VOCE DECIDIU PARTICIPAR DA
PESQUISA COMO VOLUNTARIO, QUE LEU E ENTENDEU TODAS AS
INFOMACOES ACIMA EXPLICADAS E QUE DA O SEU CONSENTIMENTO SEM
QUE PARA ISSO TENHA SIDO FORCADO.

Assinatura do voluntario

Endereco do Voluntério:
Cep: Cidade:
Documento (RG):

Telefones:

Assinatura do Profissional que aplicou o TCLE

Assinatura do Responsavel pelo estudo
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APENDICE G - Informacdes e consentimento pos-informagao para participacéo em
pesquisa — aos voluntarios que doaram os dentes

Eu, , RG ., estou

doando __ dentes terceiros molares retidos, extraidos por razdes independentes as desta
pesquisa intitulada “EFEITO DE SISTEMAS ADESIVOS AUTOCONDICIONANTES
COM E SEM FLUOR NO DESENVOLVIMENTO DE CARIE SECUNDARIA EM
ESMALTE E DENTINA: ESTUDO in situ”, que sera realizada na Faculdade de Farmécia,
Odontologia e Enfermagem da UFC pela pesquisadora Daniela da Silva Bezerra, cirurgia-
dentista, CRO-CE 3730, telefone (85) 88586995 e seus colaboradores.

Fortaleza, de de 200 .

Assinatura do responsavel

(telefone para contato)
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UNIVERSIDADE FEDERAL DO CEARA
FACULDADE DE FARMACIA, ODONTOLOGIA E ENFERMAGEM

§2° - No caso de ndo cumprimento do prazo estipulado no §1°, o orientador devera
encaminhar, antes de seu vencimento e ouvido o aluno, solicitagdo de ampliacéo
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-Graduacgdo da UFC.

§4° - O aluno so6 podera defender a Dissertacdo apos aprovacdo no Exame Geral
de Conhecimentos de que trata este artigo.

Artigo 46 — As dissertacdes apresentadas ao Programa de Poés-Graduacdo em
Odontologia da Universidade Federal do Ceara poderdo ser produzidas em formato
alternativo ou tradicional. O formato alternativo estabelece: a critério do orientador & com
a aprovacdo da Coordenagdo do Programa, que os capitulos e os apéndices poderao
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
divulgacéo.

§1° - O orientador e o candidato deverao verificar junto as editoras a possibilidade
de inclus@o dos artigos na dissertagcdo ou tese, em atendimento a legislacdo que
rege o direito autoral, obtendo, se necessaria, a competente autorizagdo, deverao
assinar declaracdo de que n&c 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 Normalizac&o
de Trabalhos Académicos da Biblioteca Universitaria disponivel no site
http://ivww.biblioteca.ufc.br/servicos.html#apoio. As partes especificas do formato
alternativo deverfo ser feitas em concordancia com o MANUAL DE
NORMALIZAGAO 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 trata o caput deste artigo
constituirdo a Comiss@o Julgadora, cuja presidéncia cabera 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 Coordenacéo 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 orientac&o da dissertac&do houver a participac&o de co-orientador,
este ndo podera participar da banca examinadora.
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Universidade Federal do Ceara
Comité de Etica em Pesquisa

Of. N° 191/09 Fortaleza, 17 de julho de 2009
Protocolo COMEPE n° 84/ 09

Pesquisador responsavel: Daniela da Silva Bezerra

Dept°./Servigo: Departamento de Odontologia/ UFC

Titulo do Projeto: “Efeito de sistemas adesivos autocondicionantes com
e sem flior no desenvolvimento de carie secundaria em esmalte e
dentina: Estudo in situ”

Levamos ao conhecimento de V.S2. 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 Saude — Ministério da Salde, Resolugdo n°® 196 de 10 de
outubro de 1996 e complementares, aprovou o projeto supracitado na
reunido do dia 16 de julho de 2009.

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

Atenciosamente,
mmm?wm mm

Dra. Minan Parenté Monterro
Yo;éerl\aﬁ.o«a Adjunta 00 Comité
o de Etica em Pesquisa

COMEPEIUFC




