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RESUMO

O beneficio de restauracBes de cimento de iondmero de vidro modificado por resina
(RMGIC) na inibicéo de céries pode ser questionado na presenca de dentifricio fluoretado e
de restauragOes envelhecidas. Objetivo: Avaliar o efeito do processo de envelhecimento em
céries ao redor de restauracdes na juncdo amelo-cementéria, na presenca de flior proveniente
de RMGIC ou dentifricio. Métodos: Um estudo in situ randomizado duplo cego e cruzado foi
realizado em duas fazes de 14 dias. Desesseis voluntarios utilizaram um dispositivo intraoral
contendo blocos de dentes restaurados com resina composta (CR) ou RMGIC, tendo sofrido
ou ndo o processo de envelhecimento. Os blocos foram expostos a uma solucéo de 20% de
sacarose, 10x/dia e os voluntérios usaram dentifricio com ou sem flGor 3x/dia. O biofilme
formado sobre os blocos foi analizado para determinar a contagem de streptococos totais,
estreptococos mutans e lacatobacilos, assim como a concentracdo de fluor. Resultados: A
desmineralizacdo do esmalte foi determinada por meio de microdureza longitudinal na
margem da restauragdo. Foram utilizados os testes de Kruskal-Wallis e ANOVA fatorial,
seguidos pelo teste de Tukey (p<0.05). Néo foram encontradas diferencas estatisticamente
significantes na microbiota cariogéncia. A concentragdo do fldor no biofilme foi maior para
restauracdes de RMGIC. Para o esmalte, independente do uso do dentifricio ou do processo
de envelhecimento, houve maior desmineralizacdo ao redor de restauraces de CR. Para a
dentina, na auséncia do dentifricio fluoretado, houve maior desmineralizacdo ao redor de
restauragbes de resina composta envelhecidas. Conclusdo: Os resultados sugerem que
restauracfes RMGIC promovem prote¢do contra carie em esmalte e dentina, enquanto que o
processo de envelhecimento afeta o desenvolvimento de carie em dentina, aumentando a
progressao da carie.

Palavras-chave: Cérie Secundaria, Cimento de lonémero de Vidro, Fltor, Termociclagem.



ABSTRACT

The beneficial of resin modified glass ionomer cement (RMGIC) restorations in caries
inhibition may be questioned due to F-dentifrice use and ageing of the restorations. Objective:
To evaluate the effect of an ageing process on caries around cemento-enamel junction
restorations in the presence of fluoride from RMGIC or dentifrice. Methods: A randomized
double-blind crossover in situ study was performed in 2 phases of 14 days. Sixteen volunteers
wore palatal devices containing dental slabs restored with composite resin (CR) or RMGIC,
either aged or unaged. The slabs were exposed to a 20% sucrose solution, 10x/day and the
volunteers used a non-F or an F-dentifrice 3x/day. The biofilm formed over the slabs was
analyzed to determine the counts of total streptococci, mutans streptococci and lactobacilli as
well as F-concentration. Results: Enamel demineralisation was determined by cross-sectional
microhardness (CSMH) at the margin of the restoration. Kruskal-Wallis and factorial
ANOVA, followed by Tukey test, were used to data evaluation (p<0.05). No statistically
significant differences were found in the cariogenic microbiota. F-concentration in biofilm
was higher for RMGIC restorations. For enamel, higher demineralization around CR
restorations was observed regardless dentifrice or ageing process. For dentine, higher
demineralization was observed around aged RC restorations without F-dentrifice use.
Conclusions: These results suggest that RMGIC restorations provided protection against
secondary caries either for enamel and dentine, while ageing process affects caries

development in dentine, increasing caries progression.

Keywords: Secondary Caries, Glass lonomer Cement, Fluoride, Thermal cycling.
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1 INTRODUCAO GERAL

A durabilidade das restauragbes depende de varios fatores, tais como: condi¢do do
risco de cérie e idade do paciente, tipo e tamanho da restauragdo, bem como caracteristicas do
material restaurador (MJOR et al., 2000). Assim, a escolha do tipo de material restaurador
torna-se relevante, visto que a capacidade de liberagdo de ions anti-cérie (fluoretos e metais
pesados) é determinante no desenvolvimento de lesdo secundaria (DIONYSOPOLOUS et al.,
1994). Isso é relevante quando se observa que boa parte do tempo clinico dos cirurgides-
dentistas é gasto com a troca de restauracdes, devido a céries secundérias, e ainda que esta
troca inevitavelmente ocasiona uma remocéo adicional da estrutura dentéria remanescente
(KIDD et al., 1992; MJOR, 2000).

Segundo Kidd (2001), carie secundéria € uma carie priméaria adjacente a uma
restauracdo. A area do tecido dental onde ocorre a desmineralizacdo ao longo da parede da
cavidade é denominada de lesdo de parede. Assim, o material restaurador deve ser
considerado um meio de destaque para prevencdo de cérie secundéria pois se encontra
adjacente ao sitio de desenvolvimento da lesdo. Dessa forma, a presenca de agentes
cariostaticos nos materiais restauradores pode reduzir ou eliminar desmineralizacéo, inibindo
a desmineralizagdo e/ou atividades bacterianas e facilitando o processo de remineralizagéo
(FEATHERSTONE, 1994; HSU et al., 1998; WIEGAND et al., 2007). Cenci e colaboradores
(2008%) mostraram que a desmineralizagdo adjacente a restauragdes de cimentos de iondmero
de vidro modificado por resina foi maior na dentina distante da parede da cavidade do que
perto dela. Isso pode ser explicado pelo fato de haver alta concentragdo de F~ no biofilme
presente nesta area (BENELLI et al., 1993; HARA et al., 2006; CENCI et al., 2008%),
possibilitando a incorpora¢do no mineral do dente na forma de fluoroapatita (ten Cate et al.,
2003). Dessa forma, os fluoretos tornam-se aliados na prevencdo de cérie, pois estando
presente na composicdo dos materiais restauradores, tais como o iondmero de vidro, e na
cavidade oral, podem inibir a formac&o de carie secundéaria (SOUSA et al., 2009).

Entretanto, materiais que apresentam alta liberagdo de fllor, tais como ionémero
de vidro e iondmero de vidro modificado por resina, sdo principalmente utilizados
clinicamente para restaurar cavidades cariosas em pacientes de alto risco a cérie (LING et al.,

2009). Contudo, os cimentos de iondmero de vidro convencionais geralmente liberam o
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equivalente ou maiores quantidades de fluoretos que os cimentos modificados por resina
(HARA et al., 2002; GJORGIEVSKA et al., 2009). Além disso, segundo Verbeeck 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 flGor 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 padronizacdo dos
constituintes da mistura, que se apresentam em uma correta propor¢do. Além disso, a
trituracdo mecénica permite uma maior reacdo entre as particulas do po e o liquido, resultando
em maior quantidade de matriz e menor percentual de particulas ndo reagidas, e assim o fltor

preso na matriz é entdo liberado em maior quantidade.

Contudo, segundo alguns estudos in situ, 0os materiais restauradores contendo
fluoretos tem demonstrado capacidade de inibir o desenvolvimento de céries adjacentes as
restauracbes em esmalte e dentina (BENELLI et al., 1983; TENUTA et al., 2005,
YAMAMOTO et al., 2005, CENCI et al., 2008%). Entretanto, este efeito ndo se confirma
quando da utilizagdo regular do dentifricio com fldor (SOUSA et al., 2009, CENCI et al.,
2008%). Um estudo mostrou que, na presenca de dentifricio fluoretado, apenas o iondmero
encapsulado, que € manipulado de maneira bem controlada, foi capaz de inibir cérie
secundaria in situ (SOUSA et al., 2009).

Por outro lado, Cenci e colaboradores (2008") observaram que o envelhecimento
de restauracOes de resina composta aumenta a rugosidade superficial das restauragdes e
diminui o selamento marginal no esmalte, o que poderia favorecer o aparecimento de novas
lesGes cariosas. Além disso, o envelhecimento de restauracdes de cimento de iondmero de
vidro pode reduzir o efeito inibitério de cérie in situ, visto que essa caracteristica tende a ser
maior imediatamente ap0s a realizacéo da restauracdo (HAYACIBARA et al., 2003).

Vale ressaltar que a acdo do fllor liberado por matérias restauradores atua no
processo desmineralizagdo-reminelarizagdo no esmalte e dentina de forma mais eficaz do que
a quando proveniente de dentifricios fluoretados. Isso pode ser explicado pelo fato de os
fluoretos liberados da restauragdo estarem em um microambiente formado pelo fluido e
estroma do biofilme, durante a dindmica do processo carioso, e que a concentragdo deste ion

nesse ambiente € responsavel pela saturacdo mineral do dente (TENUTA et al., 2005; 2010).
Todavia, deve ser enfatizado que a reducdo de desmineralizagcdo do esmalte ao

redor de materiais ionoméricos foi observado quando analisadas restauracBes novas

(TENUTA et al., 2005). Portanto, existe a necessidade de se analisar, ap6s um periodo de
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envelhecimento, o possivel efeito antibacteriano dos cimento de ionémero de vidro sobre os
microorganismos patogénicos da carie dentéria. Além disso, é importante verificar se a agéo
desse material na manutencdo da dureza do esmalte e dentina e na liberagcdo de fllor para o
microambiente do biofilme se conserva ap6s um periodo tempo.

Entretanto, devido a razbes éticas e as vantagens de um melhor controle
experimental das varidveis, além de maior relacdo custo efetividade, parece desejavel a
utilizagdo de modelos in situ para testar materiais e técnicas restauradoras e sua capacidade de
inibir o desenvolvimento de céries recorrentes, antes da realizagdo de extensos e dispendiosos
estudos clinicos (BENELLI et al., 1993; TENUTA et al., 2005). Além disso, o0 estresse
térmico que ocorre in vivo é frequentemente reproduzido in vitro através de regimes de
termociclagens (CENCI et al., 2008").

Consequentemente, o estudo dos materiais restauradores que sejam
biocompativeis, de facil manipulagdo, estéticos, anticarie e de maior durabilidade enfatiza a
significancia clinica deste estudo que objetiva avaliar o efeito do envelhecimento de
restauracdes de cimento de iondmero de vidro modificado por resina e do uso de dentifricio
fluoretado na reducéo bacteriana, no processo desmineralizagdo-remineralizagdo do esmalte e
da dentina e na concentracdo de flGor no estroma do biofilme quando submetidas a uma

situacdo de alto desafio cariogénico in situ.
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2 PROPOSICAO

Este estudo objetiva avaliar o efeito do processo de envelhecimento no
desenvolvimento de cérie in situ ao redor de restauracdes de cimento de iondmero de vidro
em esmalte e dentina em relacéo ao percentual de desmineralizacdo dos tecidos dentéarios ao
redor das restauragdes, a composi¢do bioquimica, por analise de flGor no estroma do biofilme
formado sobre as restaurac@es, e a acdo antibacteriana nos microorganismos formados sobre

as restauracoes.

As hipodteses nulas testadas foram que ndo haveria qualquer efeito: (1) da presenca
de envelhecimento induzido, (2) do tipo de material restaurador, ou (3) do uso de dentifricio

fluoretado sobre as respostas das faridveis testadas.
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3 CAPITULO

Esta dissertagdo est4 baseada no Artigo 46 do Regimento Interno do Programa de
P6s Graduagdo em Odontologia da Universidade Federal do Ceard, que regulamenta o
formato alternativo para dissertacfes de Mestrado e permite a inser¢do de artigos cientificos
de autoria e co-autoria do candidato (Anexo A). Por se tratarem de pesquisas envolvendo
seres humanos, ou parte deles, o projeto de pesquisa deste trabalho foi submetido a apreciacdo
do Comité de Etica em Pesquisa da Faculdade de Medicina da Universidade Federal do
Ceard, tendo sido aprovado sob protocolo n°® 143/06 (Anexo B). Assim sendo, esta dissertacdo
contém um artigo, que sera submetido para a publicagdo no periddico “Journal of Dentistry”,

tendo sido previamente analisado e corrigido por um corretor da lingua inglesa.

Capitulo 1

In situ effects of aged glass ionomer cement restorations on biofilm and enamel-dentine

demineralization.

De-Moraes MDR, Bezerra DS, Rodrigues LKA
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Abstract

The beneficial of resin modified glass ionomer cement (RMGIC) restorations in caries
inhibition may be questioned due to F-dentifrice use and ageing of the restorations. Objective:
To evaluate the effect of an ageing process on caries around cemento-enamel junction
restorations in the presence of fluoride from RMGIC or dentifrice. Methods: A randomized
double-blind crossover in situ study was performed in 2 phases of 14 days. Sixteen volunteers
wore palatal devices containing dental slabs restored with composite resin (CR) or RMGIC,
either aged or unaged. The slabs were exposed to a 20% sucrose solution, 10x/day and the
volunteers used a non-F or an F-dentifrice 3x/day. The biofilm formed over the slabs was
analyzed to determine the counts of total streptococci, mutans streptococci and lactobacilli as
well as F-concentration. Results: Enamel demineralisation was determined by cross-sectional
microhardness (CSMH) at the margin of the restoration. Kruskal-Wallis and factorial
ANOVA, followed by Tukey test, were used to data evaluation (p<0.05). No statistically
significant differences were found in the cariogenic microbiota. F-concentration in biofilm
was higher for RMGIC restorations. For enamel, higher demineralization around CR
restorations was observed regardless dentifrice or ageing process. For dentine, higher
demineralization was observed around aged RC restorations without F-dentrifice use.
Conclusions: These results suggest that RMGIC restorations provided protection against
secondary caries either for enamel and dentine, while ageing process affects caries

development in dentine, increasing caries progression.

Keywords: Secondary Caries, Glass lonomer Cement, Fluoride, Thermal cycling.

Introduction

It has been known that the operator’s ability to perform bonding procedures
strongly influences the clinical outcome of adhesive restorations, but the main reason given
by dentists for replacement of restorations is the recurrent caries.” Therefore, considering that
fluoride plays an important role on caries control, due to its capacity of inhibiting

demineralization and increasing remineralization, with the intention of providing fluoride to a
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specific site at risk of secondary caries occurrence, fluoride releasing restorative materials
were developed. The anticaries effect of resin modified glass ionomer cements (RMGIC) has
been reported in in situ studies.>** Nevertheless, the RMGIC capability of inhibiting recurrent
caries is more evident in the absence of other sources of fluoride and in well-controlled

manipulation conditions. *

Previous study exhibited conflicting data as to whether or not these materials
significantly prevent or inhibit secondary caries and affect the growth of caries-associated
bacteria compared to non-fluoridated restoratives.> Another thing to be considered is that the
rate of fluoride releasing from these materials is not constant but it exhibits a relatively rapid
initial rate, which decreases with time.® Consequently, the cariostatic potential of glass
ionomer cements (GIC) restorations could be reduced as their fluoride releasing rate declines
through the ageing process.” This fact may be particularly relevant mainly in situations where
there is no use of fluoridated toothpaste, since the lack of this ion may affect the fluoride
recharge presented by GIC.

Thus, this study aimed to evaluate in situ the effect of an ageing process on caries
around cemento-enamel junction restorations in the presence of fluoride from RMGIC or
dentifrice, or by a combination of them. Also, the microbiological and biochemistry
composition, by analysis of fluoride, of the plaque-like biofilm (PLB) formed on the
restoration was evaluated. The null hypotheses tested were that there would not be any effect
of (1) presence of induced ageing, (2) type of restorative material, or (3) dentifrice use on the

response of the assessed variables.
Materials and Methods
Study Population and Ethical Aspects

This study protocol was approved by the Ethics and Research Committee of the Medical
School from Federal University of Ceard (protocol #104/2009). Twenty adult who fulfilled
inclusion criteria (normal salivary flow rate, good general and oral health, ability to comply
with the experimental protocol, not having used antibiotics during the 2 months prior to the
study, not using fixed or removable orthodontic devices) were invited to take part in this
study. If any of the following criteria were present: active caries lesions, use of fixed or
removable orthodontic devices, use of any antibiotics within 2 months prior to the study

initiation, unwillingness to return for following-up, or residence outside the city of Fortaleza,
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the volunteers were excluded from the study. Three potential individuals refused to
participate, leaving 17 volunteers who initiated the study. One volunteer gave up after using
the palatal device for 72 h. Then, the sample was composed by 16 healthy adults (12 females
and 4 males), from graduate and pos graduate of Faculty of Pharmacy, Dentistry and
Nursing, Federal University of Ceard, Fortaleza, Brazil, aged from 19 to 36 years old who
were able to comply with the experimental protocol. Consent forms were signed prior to

enrollment in the study.
Experimental Design

This was a cross-over randomized double-blind split-mouth in situ study for caries
induction by sucrose exposure and biofilm accumulation performed in 2 phases of 14 days.
The factors under study as a factorial 2x2x2 design were: (1) Ageing status in 2 levels: with
ageing (A+) and without ageing induction (A-). (2) Restorative material in 2 levels:
composite resin (CR) and resin-modified glass ionomer cement (RMGIC). (3) F treatment in
2 levels: non fluoride dentifrice (NF; placebo) and fluoride dentiftice (FD; 1,100 ug 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 material, with both ageing conditions: A- (2 slabs) and A+ (2 slabs)
and used one of the dentifrices. Volunteers who had been assigned to one subset of restorative
materials/dentifrice in 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 composite resin should be on the same side of the palatal appliance and, consequently,
RMGIC on the opposite side.* Thus, half of the volunteers had slabs restored with RMGIC
put on the right side and the other half on the left side of the palatal appliance. The side of
placement for F releasing restored slabs was randomly allocated for each volunteer, using the
coin-flipping method. The head face of the coin assigned the RMGIC being placed at right
side and the tail face, the contrary choice. Within each side of the palatal device, the positions
of the specimens were randomly determined according to a computer generated

randomization list.*
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Specimen Preparation

Sixty extracted impacted human third molars, with roots more than two-thirds formed, 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 thirty days and refrigerated until use. A total of 120 enamel-dentine
slabs were obtained using a water-cooled diamond saw and a cutting machine (IsoMet Low
Speed Saw, Buehler, Lake Bluff, IL, USA). The enamel-dentine (4 x 4 x 2 mm) slabs were
prepared from the cervical region of nonerupted human third molars (2 mm above and 2 mm
below the cementum-enamel junction) (figure 1). The tooth preparation was carried out
according to Sousa et al.* with the difference that the occlusal margin of the cavity was
located on enamel, while the gingival margin was located in dentine. After cavity preparation,
all slabs were sterilized by autoclaving according to Amaechi et al.® and stored in 100%
humidity until being inserted into the palatal appliances. The cavities were restored with one
of the following materials: Filtek-Z-250/ Single Bond composite resin (3M ESPE Dental
Products, St. Paul, MN, USA), as a control group, and Fuji Il LC encapsulated resin-modified
glass ionomer (GC America Incorporation, Alsip, IL, USA), according to the manufacturers’
recommendations (for details see Sousa et al.*). The slabs were then polished with aluminum
oxide discs (Sof-lex disk system 3M ESPE Dental Products Division) with each disk applied
for 15 s. Sixty slabs were restored, half with CR and half with RMGIC, and submitted to
accelerated ageing by thermal cycling (10,000 cycles, 5 - 55°C, 60 seconds, 14-days ageing
period)? by using a thermocycler equipament (THE 1100, SD Mechatronik GmbH,
Feldkirchen-Westerham, Germany). The last 60 slabs were restored, half with CR and half
with RMGIC, only two days before finish the ageing process of others slabs. Next, all slabs
were stored in 100% humidity for 24 h and put in the palatal appliances for in situ cariogenic
challenge.

Palatal appliance preparation

For each volunteers, an acrylic palatal device was fabricated, in which 4 cavities
(5 x 5 x 3 mm3) were prepared on the left and right sides; one slab was attached with wax in
each cavity. In order to allow biofilm accumulation, and to protect it from mechanical
disturbance, a plastic mesh was positioned on the acrylic resin, leaving a 1-mm space from

the slab surface.’®
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In situ phase

Cariogenic challenge to the restored specimens was provided by dripping 20%
sucrose solution onto all slabs, 10 times/day, during 14 days.®> No restrictions were made in
regard to the volunteers' diet, but they were instructed to remove the appliances during

meals*!2

and using fluoridated water (0.7 mg F/L). Volunteers were instructed to remove the
appliance and drip one drop of 20% sucrose solution onto each mesh that was above the slabs,
10 x/day at predetermined times (until 8:00 a.m. from 9:30 p.m.). When removed, the devices
were kept wet in plastic boxes to keep the bacteria biofilm viable.*® Before replacing the
palatal appliance in the mouth, a 5-min waiting time was standardized for sucrose diffusion
into the dental biofilm. During the lead-in and washout periods (1-week) as well as
throughout each experimental phase, the volunteers brushed their teeth using the phase-
designed dentifrice (NF or FD - Formula & Ag¢do Dentistry Product, S&o Paulo, SP, Brazil).
The dentifrice treatment was performed 3 x/day, after mealtimes when volunteers’ habitually
performed their oral hygiene. The appliances were extra-orally brushed, except the slab area,
and volunteers were asked to brush carefully over the covering meshes, to avoid disturbing

the biofilm.
Microbiological analysis

On the 14th day, approximately 12 h after the last application of the sucrose
solution and dentifrice, the volunteers stopped wearing the intraoral devices. The plastic mesh
was removed and the biofilm formed on the specimens was collected with sterilized plastic
curettes. The biofilm was weighed (1 mg) in pre-weighed microcentrifuge tubes, to which a
0.9% NaCl solution was added (1 ml/mg biofilm). The tubes were stirred during a 2-minute
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, and 1:10000) with a 0.9% NaCl solution. In order to
assess the microorganism viability, samples were plated in triplicate in mitis salivarius agar
containing 20% sucrose, to determine total streptococci (TS), and in mitis salivarius agar plus
0.2 bacitracin/ml, to determine mutans streptococci (MS) and Rogosa agar supplemented with
0.13 % glacial acetic acid to assess the number of colony-forming units (CFU) of lactobacilli
(LB). The plates were incubated for 48 h at 37°C in a 10% CO, atmosphere (Thermo
scientific CO, Incubator - Thermo fisher scientific inc, Waltham, MA, USA). Representative

colonies of MS, TS and LB were counted using a colony counter. The results were expressed
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in CFU/mg dental biofilm (wet weight).
Cross-sectional microhardness testing (CSMH)

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

demineralization (DS) was calculated according Sousa et al.*
Fluoride analysis of the biofilm

Finished the cariogenic challenge, the biofilms over the slabs were colected with
sterile plastic spatula, put in sterile pre-weighed microcentrifuge tubes, identified, and
dehydrated for a 24-hour period. After this period the weight of dry biofilm was obtained by
using a digital weighing-machine of 5 digits. The samples were treated with 100 pL of 0.5 M
HCI for each 1 mg of biofilm, stirred for 3 h at room temperature, centrifuged, and the
supernatant collected was neutralized with 2 M NaOH (0.125 mL/10 mg biofilm wet weight)
and kept frozen until analysis.” After this period it was added to the samples the same volume
of TISSAB Il (containing 20 g NaOH / L, pH 5.0). Quantification of fluoride in the solution
was done with an ion selective electrode connected to an ion analyser (Orion EA-940), which
was previously calibrated with a series of 8 standard solutions (from 0.025 to 32.0 ppm F"), in
triplicate. The readings of the samples were expressed in millivolt (mV) and transformed into
ugF 7/m (ppm F 7) by linear regression of the calibration curve and calculated according the

weight of the biofilm in milligrams.*?
Statistical Analysis

This study has a randomized complete block with factorial treatment structure
2x2x2, where volunteers were considered experimental blocks and factors under study were
restorative material, ageing process and dentifrice. Response variables were: AS at 30 and 120
um, LB, TS, MS and as well as F-concentration in the biofilm. The assumptions of equality of
variances and normal distribution of errors were checked for each variable, and in case of

assumption violation, data were transformed by Logio. For variables LB, TS, MS equality of
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variances, normal distribution of errors and absence of outliers were not satisfied, thus it was
not possible to normalize these data. Therefore, a non-parametric test for comparing multiple
independent samples (Kruskal-Wallis) was applied. For the other variables, Tukey’s test was
applied. SAS System 9.1.3 software (SAS Institute) was used as a statistical program. The

significance level was set at 5%.

Results

In regard to microbiological composition of the biofilm formed on the slabs
restored with the different materials, no significant differences were found between the
treatments (p > 0.05, table 1) by any studied factor. In regard to fluoride concentration of the
biofilm, the effects of restorative material was significant, fluoride levels were higher for the
groups restored with RMGIC, regardless of toothpaste and ageing (p < 0.05, table 3). There

was a interaction between dentifrice and material showing higher fruoride levels (Figure 2).

According to our results, the first null hypothesis that there is no effect of the
presence of induced ageing was partially accepted, inasmuch significant differences were
found for the DS parameter only for dentine, where aged restorations presented higher
demineralization despite the type of material (p < 0.05, table 2). In addition, the second null
hypothesis that stated the effects of restorative material was partially accepted, the groups
restored with RMGIC presented lower demineralization than CR regardless the ageing
process, only in enamel substrate (p < 0.05, table 2). The third null hypothesis tested were
rejected.

Discussion

The in situ model used has been shown to be adequate to study secondary
caries.'®*° In addition, subjecting the specimen to thermal cycling can give some insight into

the temperature - dependent degradation of the material."’

Thermal cycling induces stress
between a tooth substrate and a restorative material at the bonding interface® and, by
simulating intra-oral conditions, 10,000 thermal cycles might represent one year of in vivo
functioning. However, there is no concrete evidence that failures in practice occur because of

thermal stresses.’

Microbiological analysis from oral biofilm revealed no differences between
treatments (Table 1). These results are supported by other in situ studies,®* who demonstrated

that the effect of fluoride on caries inhibition is rather physicochemical than antibacterial.
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Fluoride analysis from biofilm showed that treaments performed in the presence
of fluoride from restorative material presented higher amounts of this ion in solids of biofilm.
Since no F-dentifrice effect was found it can be suggested that F-releasing from dental
material was similar to that found for F-dentifrice and that it was high enough to inhibit

demineralization in enamel.

Secondary caries are lesions present at the margin of an existing restoration. This
kind of lesion may be a result from microleakage'®, marginal gap or discrepacies between
tooth and restoration. In regard to the lower demineralization found in dentine for unaged
fluoride restorations, it can be speculated that the ageing process caused a reduction of
marginal fit inducing microleakage'® and or the presence of marginal gaps®® and more
secondary caries. However, to the best of our knowledge no other study has correlated ageing

processes with wall lesion or recurrent caries.

Another thing to be emphasized is that thermal cycling was only relevant for
caries induction in dentine, showing that water storage affects the bond stability and simulate
hydrolytic-degradation processes.?* While enamel is predominantly mineral, dentine contains
a significant amount organic material, and this humid and organic nature of dentine makes
this tissue very difficult to bonding.?? The the stability of the bonded interface over time is
related to the generation of a compact and homogenous hybrid layer, that can reduce the
integrity with phisical changes.”* Additionally, ageing causes an increase in surface roughness
of composite restorations, leading to an increase accumulation of biofilm, thereby increasing

secondary caries.™

It has been stated that a constant supply of low levels of intraoral fluoride presents
more benefits in preventing caries.” Furthermore, the presence of fluoride (F), either from
dentifrice use or released from a dental material, may interfere significantly on the initiation
and progression of these lesions.'®*®® However, in the present study fluoride from dentifrice
was not able to inhibit demineralization around enamel-dentine restorations. This surprising
result may be attributed to the very high cariogenic challege used (10x/day) and agrees with
the results found by Duggal et al.”, which demonstrated that more than 7 daily sucrose
exposures are needed to mimick a high cariogenic situation. This is not in agreement with
Cenci et al.®, who showed that in the presence of fluoridated dentifrice demineralization was
inhibited around RC or Gl restorations. One possible explanation may be due to the

variability of our study, since numerical difference was found for the DS parameter being
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lower the demineralization found in groups that submitted to the F-dentifrice use.

In situ studies have shown that restorative materials containing fluoride can

1024254 and dentine®. For enamel, our results

inhibit caries adjacent to restorations in ename
are supported by these previous studies, however this effect was observed in dentine in the
presence of until one source of fluoride. It can be suggested that the likelihood of caries
development around restorations may be more common in root dentine, since the rate of

mineral loss can be twice as fast from root as it is from enamel.?®
Conclusions

These results suggest that RMGIC restorations provided protection against
secondary caries either for enamel and dentine, while ageing process affects caries

development in dentine, increasing caries progression
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Table 1. Microbiological analysis of dental biofilm according to treatment (Mean values with their

standard deviation).

No-F dentifrice

F-dentifrice

Microorganism Composite resin Glass ionomer cement Composite resin Glass ionomer cement
(CFU/mg x 107) Unged | Aged Unged | Aged Unged | Aged Unged | Aged
Total streptococei | 1.6£226 | 144+263 1524210  1.79+233  546+4.82  290+4.63  3.87+5.89  3.32+4.63
Mutans streptococei | 240+ 3.04 292+ 447 180+ 228 159+ 2.06 | 397+ 469 267+ 480 452+ 7.80  3.06+ 5.03
Lactobacilli 222+ 343 174+ 294 210+ 272 202+ 344 249+ 312 139+ 250 176+ 2.92  2.01+ 3.73
CFU, colony-forming units; p > 0.05
Table 2. P values of mineral loss.
Dentifrice Material Ageing Interaction
Dent*mat  Dent*age  Mat*age
Substrate/Distance
Enamel, um
30 0,399 <0,001 0,093 0,278 0,876 0,135
100 0,064 <0,001 0,475 0,232 0,877 0,837
Dentine, pm
30 0,036 <0,001 0,031 0,573 0,201 0,756
100 0,483 <0,001 <0,001 0,355 0,456 0,257
Tabela 3. ANOVA Results (p values) of fruoride levels on biofilm.
Dentifrice Material Ageing Interaction
Dent*mat  Dent*age Mat*age
Level of Fluoride
ugF/g biofilm 0,206 0,005 0,569 0,028 0,918 0,392

[ Enamel
' W

&/
Denfin |/

Figure 1- Blocks human tooth, enamel-dentine, prepared from the cervical region of nonerupted human third

molars. The occlusal margin of the cavity was located in enamel, while the gingival margin was located in

dentine.
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4 CONCLUSAO GERAL

Nas condigOes deste estudo in situ:

Esses resultados sugerem que restaurages de cimento de ionémero de vidro,
envelhecido e recém manipulado, promoveu protecdo contra carie secundaria em esmalte.
Enquanto que o envelhecimento afetou o desenvolvimento de céries em dentina, resultando

em aumento da progressao de cérie.
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APENDICE A - TERMO DE DOACAO DE DENTES

Eu, ,CRO , estou doando ____ dentes terceiros
molares retidos, extraidos em meu consultorio localizado
a (Rua e Cidade), por razdes independentes da

pesquisa e sob consentimento do paciente, para a pesquisa intitulada “EFEITO DO
ENVELHECIMENTO DE RESTAURACOES DE CIMENTO DE IONOMERO DE VIDRO
NA DESMINERALIZACAO DO ESMALTE E DENTINA: ESTUDO in situ.”, que sera
realizada na Faculdade de Farmadcia, Odontologia e Enfermagem da Universidade

Federal do Ceara pela pesquisadora: Maria Denise Rodrigues de Moraes.

Fortaleza, _ de___ de 200 .

Assinatura do Cirurgido-Dentista
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APENDICE B - TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO

Titulo da Pesquisa- EFEITO DO ENVELHECIMENTO DE RESTAURAGCOES DE
CIMENTO DE IONOMERO DE VIDRO NA DESMINERALIZACAO DO ESMALTE E

DENTINA: ESTUDO in situ.

Objetivo da Pesquisa: avaliar in situ o potencial anticarie de materiais restauradores quando

submetidos a uma situacgéo de envelhecimento acelerado e de alto desafio cariogénico in situ.

Vocé estd sendo convidado a contribuir com a realizacdo de uma pesquisa. Leia
atentamente as informagdes abaixo e faga qualquer pergunta que desejar, para que todos 0s

questionamentos sejam esclarecidos.

Convidamos vocé a participar da pesquisa intitulada EFEITO DO
ENVELHECIMENTO DE RESTAURACOES DE CIMENTO DE IONOMERO DE VIDRO

NA DESMINERALIZACAO DO ESMALTE E DENTINA: ESTUDO in situ.

A cérie dental ainda esta entre as doengas mais relevantes em termos de salde
pablica, principalmente nos paises em desenvolvimento. Grupos de criangas continuam
apresentando alta atividade da doenga. Em termos mundiais, cerca de 20 a 25% das criangas e
adolescentes apresenta 60 a 80% do total de céarie da populacdo. Tal fato enfatiza a
necessidade de se aperfeicoar métodos preventivos ja existentes, com a introducdo de técnicas
inovadoras que possam agir como coadjuvantes na prevencédo e controle da cérie dental neste

segmento da populacéo.

Desta forma, novos materiais sdo frequentemente langados no mercado
odontolégico com o apelo de conseguirem controlar, ainda que de uma forma localizada, o

aparecimento de novas lesbes de carie.

Entretanto, devido a razbes éticas e as vantagens de um melhor controle

experimental das variaveis além de maior custo efetividade, parece desejavel a utilizagdo de
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modelos in situ para testar materiais e técnicas restauradoras e sua capacidade de inibir o
desenvolvimento de caries recorrentes antes da realizagéo de extensos e dispendiosos estudos
clinicos. No entanto, 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 indicagao.
Procedimentos
Serd realizado um estudo do tipo cruzado que compreendera 4 tratamentos,

sendo duas fases de 14 dias, durante a qual vocé utilizar4 um dispositivo intra-oral palatino

contendo blocos de esmalte e dentina dental humano. Os 4 tratamentos serdo:

Tratamento 1: Restauragdo com Resina Composta (Z-250) envelhecida

Tratamento 2: Restauracdo com Resina Composta (Z-250) ndo envelhecida

Tratamento 3: Restauragdo com londmero de vidro modificado por resina encapsulado (Fuji

I1) envelhecido

Tratamento 4: Restauracdo com londmero de vidro modificado por resina encapsulado (Fuji

I1) ndo envelhecido

Em um periodo anterior ao inicio das fases do experimento (7 dias), vocé
deverd fazer uso do dentifricio pré-determinado a fim de padronizar as concentra¢@es de fltor

na saliva.

Instrugdes:
a) Na fase clinica: Todos os blocos contidos no dispositivo deverao ser gotejados com a
solucdo de sacarose a 20% dez vezes ao dia respeitando os horarios pré-determinados
pelo pesquisador (8:00, 9:30, 11:00, 12:30, 14:00, 15:30, 17:00, 18:30, 20:00, 21:30
horas).
Apbs cinco minutos do gotejamento (uma gota sobre cada bloco), o dispositivo deverd ser

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

c) remover o dispositivo intra-oral somente durante as refeicbes ou ingestdo de qualquer
bebida éacida, durante este periodo o mesmo deve ser conservado no estojo fornecido e em

ambiente Umido com o objetivo de manter as bactérias da placa viaveis;
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d) fazer uso do dentifricio padronizado trés vezes ao dia durante a escovagdo. Durante a
escovacdo, o dispositivo deverd ser removido e os voluntéarios deverdo limpar seus aparelhos
cuidadosamente para evitar a remocdo do biofilme dental formado sobre os blocos. O tempo
de escovacdo do dispositivo e dos dentes ndo deve exceder a 3 minutos e a regido da telinha

deve ser escovada delicadamente para evitar remocéo ou perturbagdo da placa bacteriana.
e) fazer uso de agua fluoretada de abastecimento de Fortaleza (0,7 ppm F).

Desconfortos e Riscos

Vocés poderdo apresentar discreta halitose apenas durante o periodo
experimental, o que podera ser resolvido com adequada higiene dental. Mesmo com
remotas possibilidades, caso esta halitose persista ap6s o periodo experimental sera
realizada uma profilaxia dentaria, bem como serd lhe fornecido enxaguatério bucal com
clorexidina até que o problema seja resolvido. O uso das solugdes sera apenas como
gotas sobre os blocos presentes nos dispositivos intra-orais, ndo implicando em
qualquer aumento de carie dental nos voluntarios. No entanto, caso haja o surgimento
de alguma lesdo de carie inicial a mesma recebera tratamento adequada com compostos
fluoretados anticariogénicos. O dispositivo intra-oral pode causar um leve desconforto,
que é, entretanto, semelhante ao desconforto causado por um aparelho ortodontico
movel. Durante todo o periodo da pesquisa, acompanhamentos semanais serdo
realizados, para verificar as condi¢cdes do aparelho e da sua satde bucal. Cabe ressaltar
que nado haverd consumo direto da substancia, pois a mesma sera gotejada sobre os

blocos.

O beneficio que voceés terdo sera um auxilio indireto, contribuindo para a realizagéo
deste projeto e o conhecimento que vocés adquirirdo sobre o potencial anticérie de materiais
restauradores. Este conhecimento podera ser utilizado futuramente em prol da populacéo alto

risco a cérie.
Forma de acompanhamento e assisténcia

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

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

Vocé tem garantia de que receberd resposta ou esclarecimento de qualquer

ddvida quanto aos procedimentos, riscos, beneficios e outros assuntos relacionados a
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pesquisa. Também os pesquisadores supracitados assumem o compromisso de proporcionar
informacdo atualizada obtida durante o estudo, ainda que esta possa afetar a vontade do
individuo em continuar participando. Qualquer davida ou problema com o dispositivo intra-

oral, por favor, comunicar-nos com a maior brevidade possivel.

Tel: 3366-8410 (Clinica de Dentistica)

Formas de ressarcimento

\océs serdo ressarcidos de eventuais despesas com o transporte-alimentagdo para

a retirada das amostras contidas nos dispositivos.

Formas de indenizacéo
N&o hé danos previsiveis decorrentes desta 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

Tendo compreendido perfeitamente tudo o que me foi informado sobre a minha
participagdo no mencionado estudo e estando consciente dos meus direitos, das minhas
responsabilidades, dos riscos e dos beneficios que a minha participa¢do implicam, concordo
em dele participar e par isso DOU O MEU CONSENTIMENTO SEM QUE PARA ISSO EU
TENHA SIDO FORCADO OU OBRIGADO.

Assinatura do voluntério
Enderecgo do Voluntério:
Documento (RG):

Telefones:

Assinatura do Profissional que aplicou o TCLE
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Assinatura do Responsavel pelo estudo

Universidade Federal do Ceara

Rua Cap. Francisco Pedro s/n. Rodolfo Teofilo. CEP. 60430-170
Fone: 33668410/33668426

Departamento de Odontologia Restauradora

ATENCAO: A SUA PARTICIPACAO EM QUALQUER TIPO DE PESQUISA E
VOLUNTARIA. EM CASO DE DUVIDAS REALIZAR CONTATO COM O
COMITE DE ETICA EM PESQUISA DA UFC.

Telefone do Comité de Etica: (85)33668338.
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APENDICE C - INSTRUCOES AOS VOLUNTARIOS

Cada voluntario recebera:

- 2 tubos de dentifricio,1 escova dental, 7 frascos conta-gotas com solucao de sacarose a 40%,
isopor 500mg a fim de manter em congelador os frascos com solugéo de sacarose, estojo de
aparelho ortodontico (acomodagao do dispositivo), 1 pacote de gaze esteéril.

Os voluntérios deverdo seguir as seguintes instrucoes:

a) Na fase clinica: todos os blocos contidos no dispositivo deverdo ser gotejados com a
solucdo de sacarose a 20% dez vezes ao dia respeitando os horarios pré-determinados
pelo pesquisador (8:00, 9:30, 11:00, 12:30, 14:00, 15:30, 17:00, 18:30, 20:00, 21:30
horas).

Apobs cinco minutos do gotejamento (uma gota sobre cada bloco), o dispositivo devera ser

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

c) remover o dispositivo intra-oral somente durante as refeicdes ou ingestdo de qualquer
bebida éacida, durante este periodo o mesmo deve ser conservado no estojo fornecido e em

ambiente Umido com o objetivo de manter as bactérias da placa viaveis;

d) fazer uso do dentifricio padronizado trés vezes ao dia durante a escovagdo. Durante a
escovacdo, o dispositivo deverd ser removido e os voluntéarios deverdo limpar seus aparelhos
cuidadosamente para evitar a remocao do biofilme dental formado sobre os blocos. O tempo
de escovacdo do dispositivo e dos dentes ndo deve exceder a 3 minutos e a regido da telinha

deve ser escovada delicadamente para evitar remocéao ou perturbagdo da placa bacteriana.
e) fazer uso de agua fluoretada de abastecimento de Fortaleza (0,7 ppm F).

Caso haja necessidade de ingestdo de antibidticos, comunicar imediatamente ao pesquisador.



APENDICE D - Representaco esquematica do método de extracéo de flGior para analise do

biofilme sélido

Método de Extragdo para Analises Bioquimicas do Biofilme Dental

= Placa Seca

100 L de HCI 0,5 M /1 mg de placa™ (se o peso < 1 mg =100 uL)
Homogeneizar (vortex)

3 h agitagdo no homogeinizador TA ( a cada 1h agitar no vértex)
Centrifugagéo 3 min. 10.000g TA

ppt1 I | *

para p

Transferir para outro ependorf
Congelar até o momento de dosar

*
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APENDICE E - Representacio esquematica do método de extragdo de flGor para analise dos
dentifricios

Analise de Dentifricio

Triplicata =———=> Pesar 3x
(+/-90 a 110 mg)

Suspensao

Pesar em tubo de centrifuga
suspender bem vigorosamente
em 10 ml de H:0 D D

duplicata

Centrifugar 10 minutos a 3.000 rpm

FT

0,25 ml suspensao
+

0,25 HCI 2M

1h; 45°C
0,50 mI NaOH M
+

1,0 mI TISAB I
*

Y

ppt
(desprezar)

i

Sobrena

dante

dosagem em duplicata

;

0,25 ml sob
+

1,0 mI TISAB II
+
0,50 ml NaOH M

+

0,25 ml HCI 2M
*

Ler Imediatamente

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

l

FST

0,25 ml sob
+

0,25 ml HCI 2M
1h; 45°C
0,50 ml NaOH M
+

1,0 ml TISAB I
*

Ler

FT- Flior Total; FST Fluor Soluvel Total; FI- Fltior I6nico Solavel
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ica do delineamento experimental do estudo.

t

do esquema

~

APENDICE F - Representag

DELINEAMENTO EXPERIMENTAL

FASE CLINICA FASE LABORATORIAL
(14 Dias)

Superfic ie de esmalte-dentina

Voluntarios

Lead-infwash out
(7 Dias)

3 @ Analise Microbiologica do biofilme

Material _H.__,: uor w

?_._.m;m:m_ Restaurador
sem fluor

o~

Estreptococos totais Estreptococos mutans Lactobacilos




ANEXO A - Artigo 46 do Regimento Interno do Programa de Pés- Graduacdo em
Odontologia da Universidade Federal do Ceara

—
w

UNIVERSIDADE FEDERAL DO CEARA
FACULDADE DE FARMACIA, ODONTOLOGIA E ENFERMAGEM
§2° - No caso de nao cumprimento do prazo estipulado no §1°, o orientador devera
encaminhar, antes de seu vencimento e ouvido o aluno, solicitacdo de ampliacédo
do prazo, mediante justificativa e descricdo da etapa de desenvolvimento do
projeto.

§3° - O aluno que n&o obtiver aprovagéo no Exame Geral de Conhecimentos, tera
direito a nova oportunidade, desde que respeitados os artigos 4 e 5 das Normas
para os Cursos de Pés-Graduacg&o da UFC.

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

Artigo 46 — As dissertagdes apresentadas ao Programa de Pés-Graduacdo em
Qdontologia da Universidade Federal do Ceara poderdo ser produzidas em formato
alternativo ou tradicional. O formato alternativo estabelece: a critério do orientador e com
a aprovacgdo da Coordenacdo do Programa, que os capitulos e os apéndices poderédo
conter copias de artigos de autoria ou co-autoria do candidato, publicados ou submetidos
para publicagdo em revistas cientificas, escritos no idioma exigido pelo veiculo de
divulgacao.

§1° - O orientador e o candidato dever&o verificar junto as editoras a possibilidade
de inclusdo dos artigos na dissertacdo ou tese, em atendimento a legislacdo que
rege o direito autoral, obtendo, se necessaria, a competente autorizacéo, deverdao
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 dever&o seguir as normas preconizadas pelo Guia para Normalizagdo
de Trabalhos Académicos da Biblioteca Universitaria disponivel no site
http:/fiwww biblioteca.ufc.br/servicos.html#apoio. As partes especificas do formato
alternativo deverdo ser feitas em concorddncia com o MANUAL DE
NORMALIZAGAO PARA DEFESA DE DISSERTAGAO 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 capuf deste artigo
constituirdo a Comiss@o 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 € homologado pela Coordenagéo 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 Coordenagéo do Programa.

§4° - Quando na orientacédo da dissertacdo houver a participacéo de co-orientador,
este ndo podera participar da banca examinadora.
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ANEXO B - CARTA DE APROVACAO DO COMITE DE ETICA

o 1.
Universidade Federal do Ceara
Comié de Etica em Pesguisa

Of. N° 80/09 Fortaleza, 24 de abril de 2009
Protocolo COMEPE n® 104/ 09

Pesquisador responsdvel: Maria Denise Rodrigues de Moraes
Dept®./Servigo: Departamento de Odontalogia/ UFC

Titulo do Projeto: "Efeito do envelhecimento de materiais restauradores
no biofilme dental e desmineralizacdo do esmalte e dentina: estudo in
situ”

Levamos ao conhecimento de V.5° 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 — Ministeric da Sadde, Resolugdo n® 196 de 10 de
outubro de 1998 e complementares, aprovou o projeto supracitado na
reunido do dia 23 de abril de 2008,

Qutrossim, informamos, que o pesquisador devera se comprometer
a enviar o relatario final do referido projeto.

Atenciosamente,

N lvvwan /l'/)w-thl Wdﬂw

Wiran Pareote Mooteio
MWE Auljurks d?tm.lb
dp Fiea e Peaguisa
COMEPELFC
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