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RESUMO

O Fluoreto (F) interfere com o desenvolvimento de carie dental quando
presente no meio bucal, reduzindo a desmineralizagdo e ativando a
remineralizagdo da estrutura dental. Embora ambos os mecanismos estejam
envolvidos na reducado da perda mineral na presenca de F, ndo foi encontrado
nenhum estudo in situ que avaliasse a importancia relativa de cada um deles na
inibicdo do desenvolvimento de carie. Desta forma, foi realizado um estudo in situ,
cruzado e cego, com o objetivo de avaliar o efeito do momento de uso do
dentifricio fluoretado, i.e., antes ou apés desafios desmineralizantes diarios (para
simular efeito na reducdo da desmineralizacdo ou ativacdo da remineralizacéo,
respectivamente), na perda mineral do esmalte e dentina radicular. Doze
voluntarios utilizaram dispositivos intrabucais palatinos contendo 3 blocos de
esmalte e 3 de dentina radicular higidos e com dureza de superficie previamente
determinada, durante 3 fases de 14 dias cada. Os blocos foram fixados 1 mm
abaixo do nivel do dispositivo e cobertos por uma tela plastica para favorecer o
acumulo de biofilme dental, e foram expostos a sacarose 20% 8x/dia. Os
voluntarios realizaram os seguintes tratamentos: G1 — dentifricio placebo (nao-
fluoretado) trés vezes/dia (grupo controle); G2 — dentifricio fluoretado pela manha
(7:00), antes dos desafios desmineralizantes diarios, e dentifricio nao-fluoretado
nas escovacoes seguintes; e G3 — dentifricio fluoretado a noite (entre 20:00 e
21:00), ap6s os desafios desmineralizantes, e dentifricio ndo-fluoretado nas duas
escovacOes anteriores. A desmineralizagcdo do esmalte e dentina radicular foi
avaliada pela porcentagem de perda de dureza de superficie (%PDS). Também foi
avaliada a concentragdo de fluoreto incorporado aos blocos dentais (fluorapatita).
Os resultados de %PDS dos tratamentos com dentifricio fluoretado diferiram do
grupo controle (p<0,05), tanto para o esmalte (G1=72,0%%20,8; G2=41,6%%21,5;
G3=30,0%%15,8) quanto para a dentina (G1=76,5%%9,3; G2=61,8%%11,8;
G3=48,4+19,1), sendo que na dentina, a %PDS foi menor (p<0,05) no grupo
tratado com dentifricio fluoretado apds os desafios desmineralizantes. A



concentracao de F nos blocos de esmalte ndo diferiu entre os grupos tratados com
dentifricio fluoretado (p>0,05), no entanto, foi significativamente maior no grupo
tratado com dentifricio fluoretado apdés os desafios desmineralizantes, quando
comparado ao grupo controle (p<0,05). Nos blocos de dentina, os grupos tratados
com dentifricio fluoretado apresentaram concentracdes significativamente maiores
quando comparados ao grupo controle (p<0,05), entretanto nao diferiram entre si
(p>0,05). Os resultados do presente estudo sugerem que o dentifricio fluoretado é
mais eficaz na reducdo da carie através da ativacdo da remineralizagdo do

esmalte e dentina radicular, do que pela inibicdo da sua desmineralizag&o.

Palavras-chave: fluoreto, dentifricio, desmineralizacao, dentina radicular, esmalte.
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ABSTRACT

Fluoride (F) interferes with dental caries development when present in oral
environment, reducing dental demineralization and enhancing its remineralization.
Although both mechanisms are related to the reduction of mineral loss in the
presence of F, no experimental study which evaluated the relative importance of
each mechanism on the inhibition of development of dental caries was found.
Thus, this in situ, crossover and blind study was performed to evaluate the effect of
the period of F dentifrice use, i.e., either before or after daily cariogenic challenges
(to simulate either the effect on the reduction of demineralization or on the
enhancement of remineralization, respectively), on enamel and root dentin
remineralization. Twelve volunteers wore palatal appliances containing three sound
enamel slabs and three sound root dentin slabs, with surface hardness previously
determined, during three phases of 14 days each. Dental slabs were fixed 1 mm
underneath the level of the appliance and covered by a plastic mesh to allow
dental biofilm accumulation, and exposed to sucrose 20% 8x/day. The volunteers
performed the following treatments: G1 — placebo toothpaste (non-fluoride) three
times/day (control group); G2 — fluoride toothpaste in the morning (7:00), before
cariogenic challenges, and non-fluoride toothpaste in the next two toothbrushings;
and G3- fluoride toothpaste at night (between 20:00 and 21:00), after cariogenic
challenges, and non-fluoride toothpaste in the previous two toothbrushings.
Enamel-dentin demineralization was evaluated by percentage of surface hardness
loss (%SHL). F uptake by enamel and dentin was also determined (as fluorapatite).
%SHL data in groups treated with fluoride toothpaste differ from control group
(p<0.05), for both enamel (G1=72.0%%20.8; G2=41.6%%21.5; G3=30.0%%15.8)
and dentin (G1=76.5%%9.3; G2=61.8%+11.8; G3=48.4+19.1). For dentin, %SHL
was lower (p<0.05) in the group using fluoride toothpaste after cariogenic
challenges. F concentration in enamel slabs did not differ between groups using
fluoride toothpaste (p>0.05), however, it was significantly higher in the group
treated with fluoride toothpaste after cariogenic challenges compared to control
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group (p<0.05). For dentin slabs, groups using fluoride toothpaste showed
significantly higher F concentration compared to control group (p<0.05), but no
difference was observed between each other (p>0.05). The findings of this study
suggest that F from toothpaste is more effective to reduce caries by enhancing

enamel-dentine remineralization than by reducing their demineralization.

Keywords: fluoride, dentifrice, demineralization, root dentin, enamel.
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INTRODUCAO

Quando presente nos fluidos do meio bucal (saliva e biofilme), o fluoreto
(F) interfere fisicoquimicamente com o processo de carie dental, reduzindo a
desmineralizagdo do esmalte-dentina quando o pH cai durante a fermentacao de
acucares pela placa (biofilme) dental, e ativando a remineralizagdo do mineral
perdido quando o pH volta ao normal (Cury & Tenuta, 2008, como revisao).

Dentre os meios de usar F, creme dental tem sido considerado o fator
responsavel pelo declinio de carie observado tanto em paises desenvolvidos
(Bratthall et al., 1996) como nos em desenvolvimento (Cury et al., 2004) e seu
mecanismo de agdo parece estar relacionado ao aumento da concentracdo de F
em remanescentes de biofilme nao perfeitamente removidos pela escovacgao
(Cenci et al., 2008; Tenuta et al., 2009).

E bem estabelecido na literatura que o F interfere com a perda mineral
dental através da inibicdo da desmineralizagdo e da ativacao da remineralizacao
durante a dindmica do processo de carie (ten Cate et al., 1988; ten Cate, 1990;
Larsen, 1990), entretanto, a extensdo de cada um desses efeitos ndo € conhecida
devido a dificuldade de segregacdo de ambos os fen6menos. Assim, o fluoreto
proveniente do dentifricio € capaz de inibir a desmineralizagdo (em valores de pH
abaixo do “critico” para dissolugdo) e ativar a remineralizagdo (valores de pH
acima do “critico” para dissolucao) dos substratos dentais por disponibilizar ions F
ao meio bucal (Cury & Tenuta, 2008; Tenuta et al.; 2009). No entanto, é
desconhecido qual desses mecanismos é mais relevante.

No esmalte, o efeito anticarie do dentifricio fluoretado quando utilizado
antes ou apés o ciclo desmineralizante diario foi avaliado apenas in vitro (ten Cate
et al., 1988). Estes autores sugeriram que o efeito seria semelhante se o F fosse
disponibilizado previamente ao ciclo desmineralizante, ou apo6s este, para
aumentar a taxa de reversao mineral que ocorreria durante o ciclo remineralizante

subsequente. Entretanto, o efeito da variagdo do horario de utilizacao do dentifricio



fluoretado ainda nao foi estudado sob condigdes que simulassem o uso clinico do
fluoreto.

Sabe-se que a dentina é mais suscetivel a desmineralizacdo que o esmalte,
ja que possui composicao diferente do esmalte, apresentando maior volume de
componentes organicos e com pH critico para o desenvolvimento de carie maior
que o esmalte (Hoppenbrouwers et al., 1986), portanto, & importante avaliar o
efeito do horario de escovacdo com dentifricio F neste substrato, considerando a
prevaléncia de carie radicular devido ao aumento da expectativa de vida da
populacdo mundial (Curzon & Preston, 2004). Além disso, outros estudos
sugeriram que o efeito do fluoreto na reducdo de carie de dentina (Vale et al.,
2010) parece nao ser o mesmo do que para o esmalte (Paes Leme et al., 2004).

Assim, seria interessante avaliar a importancia do periodo de uso do
dentifricio fluoretado, isto é, se antes (pela manha) ou apds (a noite) desafios
desmineralizantes diarios, no resultado final da desmineralizacao do esmalte e da

dentina radicular.



PROPOSICAO

O presente estudo in situ teve o objetivo de avaliar o efeito do periodo de uso do
dentifricio fluoretado, antes ou apds os desafios desmineralizantes diarios (pela
inibicdko da desmineralizacdo ou pela ativacdo da remineralizacéo,

respectivamente), na perda mineral final do esmalte e da dentina radicular.

Este trabalho foi realizado no formato alternativo, conforme deliberacao
nuamero 002/06 da Comissao Central de P6s-Graduacao (CCPG) da Universidade
Estadual de Campinas (UNICAMP) (Anexo 1).



CAPITULO

O presente artigo foi submetido ao periédico “Brazilian Oral Research”, conforme

apresentado no comprovante de envio presente no anexo 3.
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ABSTRACT

It is not established if fluoride (F) more effectively interferes with caries lesion
development by inhibiting the demineralization or by enhancing the
remineralization processes. In this blind, crossover in situ study conducted in three
phases of 14 days each, 12 volunteers wore palatal appliances containing enamel
and root dentin slabs, on which biofilm was allowed to accumulate under exposure
to 20% sucrose solution 8x/day. F toothpaste was used once a day, either before
the demineralizing episodes induced or after them, and placebo toothpaste was the
control group. F toothpaste was effective to reduce enamel and dentin
demineralization compared with the control, but when it was used after the
demineralization episodes, the effect was more effective than before, and was
statistically significant for dentin. This study suggests that brushing with F dentifrice
at night to remineralize daily mineral losses may be preferable than in the morning

to inhibit the demineralizing episodes of the day.

Descriptors: demineralization; dentifrice; fluoride; enamel; root dentin.



INTRODUCTION

It has been long accepted that fluoride (F) interferes with dental mineral loss
by inhibiting the demineralization and enhancing the remineralization during the
dynamics of caries process " % 3, but the extent of each of these effects is not
known because it is difficult to isolate these phenomena. Thus, F toothpaste can
inhibit dental demineralization and enhance the remineralization by providing F
ions to the oral environment *° but which effect is more relevant is unknown.

The anticaries effect of F toothpaste used either before or after each daily

' and the authors

demineralizing cycle on enamel was only studied in vitro
suggested that effect would be similar if F is used either before the demineralizing
cycle, to inhibit the demineralization process, or after it, to enhance the repairing of
mineral that occurs during the subsequent remineralizing cycle. However, the
effect of timing of toothbrusing with F toothpaste was never studied under
conditions that simulate clinical F use. Also, the effect of timing of F toothpaste use
on root dentine demineralization is completely unknown.

Thus, the aim of this study was to evaluate in situ the effect of timing of F
toothpaste use, before or after daily cariogenic challenges, on enamel and root

dentin mineral loss under biofilm accumulation and high frequency of sucrose

exposure.



METHODOLOGY

A crossover, double blind in situ study of three phases of 14 days each was
conducted after fulfilling ethical requirements (Ethics Committee, Piracicaba Dental
School, protocol 104/2009). During each phase, 12 volunteers wore a palatal
appliance containing three slabs of bovine enamel and three of root dentin ®,
whose surface hardness (SH) was previously determined. Dental biofilm was
allowed to accumulate on the enamel and dentin slabs and 8x/day (at times 8:00,
9:00, 10:00, 11:00, 14:00, 15:30, 17:00, and 19:00 h) they were extra-orally treated

with a 20% sucrose solution as a cariogenic challenge ’

. In the first phase,
volunteers were allocated to one of the following group of treatments: G1 =
brushing 3 times/day with a placebo, non-F toothpaste; G2 = brushing 1x/day with
the F toothpaste (1,100 pg F/g as NaF, silica-based), in the morning, before the
first sucrose exposure (at approximately 7:30 h), and the other two times with non-
F toothpaste; and G3 = brushing 1x/day with the F toothpaste at night, after the last
sucrose exposure (between 20:00 and 21:00 h), and in the other two occasions
with non-F toothpaste. On the 15™ day, the slabs were removed, SH was again
determined and the percentage of loss (%SHL) was calculated as indicator of
demineralization ”8. Also, F uptake by enamel and dentin was determined.
Seven-day lead-in periods were allowed before each phase, when
volunteers used the treatment assigned for the next phase. Volunteers lived in an
optimally fluoridated city (0.6-0.8 mg F/L, for the region), and drank and consumed

foods prepared with this water. No restriction was made with regard to the

volunteers’ diet, but they were instructed to avoid F-rich food containing

7



bioavailable F, such as tea. They also received oral and written information to

refrain from using any antibacterial substance.

Enamel demineralization assessment

The center of the enamel and dentin slabs were polished flat and baseline
surface hardness (SH) was determined by making three indentations, spaced 100
um from each other, using a Future-Tech FM hardness tester coupled to software
FM-ARS 900. Knoop loads of 50 and 5 g were used for enamel and dentine,
respectively, and before dentin hardness measurements the slabs were left to dry
for at least 30 min in order to avoid interference of dentin dehydration on the
measurements ®.

At the end of each experimental phase, SH was again measured in all the
slabs. Three adjacent indentations were made at 100 pm from the baseline
measurements and the values were averaged. The percentage of SH loss (%SHL)
was calculated [(baseline SH — SH after in situ test) x 100/baseline SH]. The
results of the three enamel and dentin slabs for each volunteer subjected to each

treatment were averaged and submitted for statistical analysis (n = 12).

Determination of F in enamel and dentin

Slabs surface area was measured with a digital caliper (£ 0.01 mm) and all
other surfaces were protected with a layer of wax. Each slab was immersed in 0.5
M HCI (3.75 mL/cm?) for 30 s under constant agitation ® and the extract was

buffered with an equal volume of TISAB Il (pH 5.0), modified with 20 g NaOH/L °. F

8



concentration was determined using an ion-selective electrode (F 3005; Weiss
Research, Houston, USA) and an ion analyzer (Orion EA-940; Orion Research),
previously calibrated with standard F solutions prepared as the samples. Because
of a difference in composition between sound and carious enamel and dentin, the
data were expressed as pg F/cm? rather than in ppm . The results for each
volunteer subjected to each treatment were averaged and submitted to statistical

analysis (n = 12).

Statistical analysis

The data for enamel and dentin were independently analyzed. Analysis of
variance (ANOVA) was used to determine the effect of treatment groups on all
variables. In order to reduce unknown variability from the error, volunteers were
included as a source of variation (statistical blocks). The assumptions of equality of
variances and normal distribution of errors were checked for all response variables
tested and those that did not satisfy these assumptions were transformed. The
SAS software system (version 9.1; SAS Institute Inc., Cary, N.C., USA) was used

in all analyses, and the significance level was pre-fixed at 5%.

RESULTS
Significantly lower loss in surface hardness (p<0.05), either in enamel or in
dentin, was found for the groups treated with F-toothpaste compared with the

control (Table). For dentin, a significant lower hardness loss was observed for the



group using F toothpaste at night when compared to the use in the morning
(p<0.05, Table).

In enamel slabs, F concentration was not significantly different between both
groups using F toothpaste (p>0.05), but was significantly higher in those treated
with F toothpaste at night when compared to those treated with non-F toothpaste
(p<0.05), while the difference between slabs treated with F toothpaste in the
morning and those treated with non-F toothpaste did not reach statistical
significance (p=0.06, Table). In dentin slabs, both groups treated with F toothpaste
presented significantly higher F concentration than the non-F toothpaste (p<0.05),

with no significant difference between them (p>0.05, Table).

DISCUSSION

The findings of a significant reduction of enamel and dentin demineralization
by F toothpaste use once a day is relevant, considering the high cariogenic
challenge induced by undisturbed biofilm accumulation for 14 days and exposure

to sucrose 8x/day. The importance of frequency of toothbrushing with F toothpaste

11, 12

is based on evidence and using this in situ model we have shown that F

13 8

toothpaste used 3x/day is effective to reduce enamel and dentin

demineralization, but it has been recommended that toothbrushing with F

toothpaste is done at least twice a day '* ™

. Therefore, the data give support to
the relevance of F toothpaste use to explain the caries decline observed in
developing " and developed countries '® because even when used only once a

day it is effective to reduce tooth demineralization. Moreover, the higher F

10



concentration in enamel and dentin slabs when F toothpaste was used is in line
with the effect of F on the inhibition of mineral loss during a cariogenic challenge,
resulting from enhanced precipitation of calcium phosphates on tooth mineral in the
presence of F %3,

More importantly, our findings showed that F toothpaste may be more
effective if used every day at night to remineralize the mineral loss induced by
acids produced by biofilm sugar metabolism than in the morning to reduce the
demineralization happening during daytime. Lower %SHL was observed when F
toothpaste was used at night than in the morning (Table) but statistical significance
at 5% was found only for dentin. It should be emphasized that the use of surface
hardness loss to evaluate enamel-dentine demineralization is supported by the
literature available ® . It is possible that the timing of F toothpaste use affects F
retention in the biofilm '8, which may help explain the results of mineral loss, and
this should be studied in further details.

Although the present study did not aim to directly compare enamel and
dentin, the results suggest that F available from 1,100 ppm F toothpastes has a
more pronounced effect reducing mineral loss in enamel (42% and 58% for
brushing in the morning and at night, respectively) than in dentin (19% and 37% for
brushing in the morning and at night, respectively), which accords with studies
showing that a higher concentration or frequency of F is needed to reverse dentin
caries 1920,

In conclusion, the results of this study suggest that F from toothpaste is

more effective to reduce caries by enhancing enamel-dentine remineralization than

11



by reducing their demineralization. To explain these results future research should
be conducted comparing the kinetics of F in dental biofilm after brushing teeth in

the morning or at night.
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Table. Demineralization (%SHL) and F concentration (ug F/cm2) in enamel and dentine according to
the timing of F toothpaste use (mean + SD, n = 12).

%SHL F in enamel/dentin §
Timing of F toothpaste use (g F/em’)
Enamel Dentin Enamel Dentin

None (control, placebo toothpaste) 72.0+208a 76.5+93a 1.3+06a 1.8+09a
In the morning, before daily cariogenic

416+215b 61.8+11.8b 20+11ab 3.7x20b
challenges
At night, after daily cariogenic challenges 30.0+15.8b 48.4+19.1c 24+13b 38+22b

%SHL = Percentage of surface hardness loss
$ Transformed to the log1o to fit the assumptions of analysis of variance.
Groups with means followed by distinct letters differ from each other at p<0.05 (comparisons within columns).

16



CONCLUSAO

O fluoreto presente no dentifricio parece ser mais eficaz na redugao da
perda mineral final do esmalte e dentina radicular quando utilizado no periodo da
noite, isto é, apds os desafios desmineralizantes diarios, e ndo pela manha (antes

dos desafios desmineralizantes diarios).
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APENDICE 1 - Esquema ilustrativo do dispositivo intrabucal palatino

Neste estudo do tipo boca dividida utilizou-se dois substratos dentais
diferentes, esmalte e dentina radicular, num mesmo dispositivo intrabucal palatino.
Os dispositivos foram confeccionados em resina acrilica incolor, e uma tela
milimetrada de polietileno foi fixada na face livre do dispositivo para proporcionar o

acumulo do biofilme dental.
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APENDICE 2 - Esquema ilustrativo da exposicdo a sacarose

,ggg@

f8xaodh“ ~“8xaodia

A exposicao a sacarose 20% foi realizada na frequéncia de oito vezes ao
dia, em horarios determinados (8:00, 9:00, 10:00, 11:00, 14:00, 15:30, 17:00 e
19:00).

Os voluntarios retiravam o dispositivo intrabucal e dispensavam uma gota
da solucao fornecida sobre cada bloco de esmalte e dentina. Em seguida, o
dispositivo era armazenado na embalagem fornecida e apds 5 minutos os

voluntarios retornavam os dispositivos a cavidade bucal.
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APENDICE 3 - Descricdo do modo de higienizacdo do dispositivo intrabucal
palatino.

O dispositivo intrabucal palatino era higienizado trés vezes ao dia com escova
e o(s) creme(s) dental(is) fornecidos pelos pesquisadores em horarios
determinados (7:30, 12:30, e entre 20:00 e 21:00h), geralmente apos as refeicoes.
Os voluntarios escovavam seus dentes de modo habitual e o dispositivo conforme
a seguinte indicacao:

e (O dispositivo era removido da cavidade bucal;

e Realizava-se friccdo da escova com creme dental na parte acrilica de
contato ao palato;

e A escovacgao do dispositivo na area onde se localizavam os blocos dentais
(abaixo da tela plastica) era realizada somente entre as telas plasticas,
sendo a espuma proveniente da escovagcao gentilmente dirigida sobre a
regidao dos blocos dentais;

e O enxagle do dispositivo era realizado sob agua corrente, no entanto, este
era executado de forma delicada, evitando que jatos d’agua perturbassem o
biofilme dental em formacao.

e Assim, apés limpo, o dispositivo era novamente inserido na cavidade bucal
do voluntario, sendo retirado somente durante as refei¢cdes e para ingestao
de bebidas.
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APENDICE 4 - llustracdo das fases experimentais que compdem o estudo do
tipo cruzado em relacao ao horario de utilizacao do dentifricio fluoretado.
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Num estudo do tipo cruzado, todos os voluntarios passam por todos os
tratamentos, sendo os tratamentos aleatorizados por voluntario. Antes de comegar
o experimento e apds cada fase do mesmo, os voluntarios passaram por um
periodo de fase pré-tratamento (“lead in”).

A fase pré-tratamento consistia de um periodo minimo de sete dias, no qual os
voluntarios seguiam o esquema de escovacao com o(s) dentifricio(s) indicado(s)
para a préxima fase do estudo a ser iniciada.
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ANEXO 1: Deliberacao da qualificacao (defesa) em formato alternativo

INFORMACAO CCPG/002/06°

Tendo em wvista & necessidade de revisdo da regulamentagiio das normas sobre o formaio @ &
impressio das dissertagies de mestrado & teses de doutorado e com base no entendimento exarado
no Parecer PG n® 1985/86, que trala da possibilidade do formato allernativo ao i estabelocide, a
CCPG resoive:

Artigo 1% - O formato padrao das dissertagbes e teses de mesirado & doutorado da UMNICAMP
deverio obrigatoriamentes conlar:

I. Capa com formato Unico ou em formato alternativo gue devera conter informagdes retativas ao
nivel {mestrado ou doutorado) @ & Unidads do defesa, fazendo referénoia & Universidade
Estadual de Campinas, sendo o projeto grafice das capas definido pela PRPG.

Il. Primeira folka interna dando visibilidade & Universidade. a Unidade de defesa, ao noma do
autor, agc tiule do frabafho, ao numerg de volumes (quando houver mais de um), ao nivel
{mestrado ou doutorado), a area de concentracioe, ac nome do orieniador e co-orientador, a0
lxcal (cidade) o ac ano de depdsito. Mo sou verso deve constar a ficha catalografica.

. Faolha de aprovagdo, dando visibiidads & Comissdo Julgadora com as respectivas assinaturas.

V. Besumo em portugués e em inglés (ambos com no maEdimo 500 palavras).

V. Sumario.

V1 Corpoda digsertagio ou tese dividido em tdpicos estruturados de modo caracieristior & drea
da conhecimanio.

VIl. Referénciaz, formatadas segundo normas de referenciamenio definidas pela CPG da Unidade
ou por critério do oriontador,

VIl Todas as paginas deverdo, obngatoriaments, ser numeradas, inclusive pagines: inicisis,
divizbes do capilulos, encartes, anexos, eic.. As paginas iniciais podordoc sar numeradas
utilizands-se algarismos romanos am sua forma mindscula.

[¥. Todas as papinas com numeragas impar” serdo impressas como "frente” e todas as paginas
COMMm nuMmearagio "par” serdo impressas como "varso”.

5 19 - A critério do autor e do orientador poderds ser incividos: dedicatdria; agradecimenic: apigrafe;
lista de: ilusiragdes, tabelas, abreviaturas & sigias, simbolos; glossario; apéndice; anexos.

§ 2% - A dissorfagho ou tese deverd ser apresentada na lingua poriugussa, com excegdo da
possibilidade permitida no artige 2° desta Informacio.

§ 3% - As dissettacios o toses cujo conmtetdo versar sobfe pesguisa emvolvendo sores humanos,
animais ou biosseguranca. deverao apresentar anexos os raspecivos documenios de aprovacio.

Artigo 2° - A critério do orientador e com aprovagao da CPG da Unidade, os capitulos o os apéndices
poderao conier cdpias de arigos de autoria ou de co-autoria do candidalo, ja publicados ou
submefidos para publicagio em revistas cientificas ou anais de congressos sujeitos a arbitragam,
ascritas no idioma exigido pelo vaiculo de divulgagio.
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& Unico - O onentador e o candidaio deverao venficar junio as editoras & possibilidade de inclusao dos
artigos na dissertacio ou tese, em atendimento a legislagdo gue rege o direito autoral, obiendo, se
necessaria, @ competente autorizagao. deverdo assinar declaragio de gue nao esiaEo infrlingindo o
direito auioral fransforido & editora.

Artigo 2? - Dependendo da drea do conhacimanto, a critério do orientador & com aprovagao da CPG
da Unidads, a disseriacdo ou lese poderd ser apreseniada em formato aRernativo, desde gue
obsarvados os incisos 1 1L IV, V o Vil do artigo 1%

Artige 4? - Para impressdc, na grafica da Unicamp, dos exemplares definitivos de dissertagbes e
teses defendidas, deverao ser adotados os seguinies procedimeantos:

§ 1% - A soficitagio para impressao dos exempiares de dissertacies o leses poderd serencamimhada
& grafica da Unicamp pelas Unidades, que s responsabilizario palo pagameanto correspondentea.

§ 29 - Um original da dissertacio ou tesa, em versio definitiva, impresso em folha tamanho carla, em
uma 54 face, deve sar encaminhado & grafica da Unicamp acompanhado do formulasic "Requisicic de
Servigos Graficos”, onde conste o ndmero de exemplares solicitados.

§ 3% - A grafica da Unicamp imprimira o= examplares solicitados com capa padrio. Os exampiares
soficitados serdo encaminhados & Unidade am, no méximo, cinco dias Gkeis.

§ 4% - No formuldrio "Requisicdo de Servigos Graficos™ dewverio estar indicadas as paginas cuja
reproducic deva ser feita .no padrdo "cores” ou "folo”, ficando emtendido que as demais paginas
devam ser repreduzidas no padrao preto/branco comum.

§ 5% - Az dissertacies o teses serio reproduzidas no padrac frenta e werso, excecaos feita &s paginas
iniciais e divisbes de capitulos; dizsertagfes e tesas com alé 100 paginas serdo reproduzidas no
padric aponas frente, axcacio feita 3 pagina que contém a ficha catalogrifica.

§ 67 - As paginas fomecidas para insergdo deverao ser impressas em sua forma definitiva, ou seja,
apenas frente ou frentedvarso.

§ 7° - O custo, em reais, de cada exemplar produzido pela grifica sera definido pela Administracio
Supenor da Univarsidada,

Artigo 52 - E obrigatdria a enfrega de dois exemplares para kromologagao.

Artigo €% - Esta Informagdo entrara em vigor na data de sua publicacao, ficando revogadas as
disposicies em contrano. principalmente as Informagdes CCPG 001 e 00298 e CCPGO0T/O0.

Campinas, 13 de setembro de 2006
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ANEXO 2: Certificado de aprovacao no Comité de Etica.
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