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Muitas vezes as pessoas sdo egocéntricas,
ilégicas e insensatas.
Perdoe-as assim mesmo.

Se vocé é gentil, as pessoas podem acusa-lo
de dissimulado, interesseiro.
Seja gentil assim mesmo.

Se vocé é um vencedor, tera alguns falsos
amigos e alguns inimigos verdadeiros.
Vencga assim mesmo.

Se vocé é honesto e franco, as pessoas
podem engana-lo.
Seja honesto e franco assim mesmo.

O que vocé levou anos para construir, alguém
pode destruir de uma hora para outra.
Construa assim mesmo.

Se vocé tem paz e é feliz, as pessoas podem
sentir inveja.
Seja feliz assim mesmo.

O bem que vocé faz hoje pode ser esquecido
amanha.
Faca o bem assim mesmo.

Dé ao mundo o melhor de vocé, mas isso
pode nunca ser o bastante.
Dé o melhor de vocé assim mesmo.

Veja vocé que, no final das contas, é entre
vocé e Deus.
Nunca foi entre vocé e as outras pessoas.

Madre Teresa de Calcuta
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LISTA DE ABREVIATURAS

CaF; — fluoreto de calcio

CSMH - cross-sectional microhardness

F - fluor

FA - fluorapatita

HA - hidroxiapatita

H,0 - agua

HCI - 4cido cloridrico

KHN - knoop hardness number

NaF - fluoreto de sddio

NaOH - hidroxido de sédio

P,05 - pentéxido de fosforo

rpm - rotacées por minuto

SMH - microhardness surface

TISAB - total ionic strength adjustment buffer
%SMC - percentage of surface microhardness change
Mm - micrometro

AZ - subsurface mineral loss
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RESUMO

Esta dissertacdo é constituida de dois artigos e teve como objetivo avaliar se o uso
adicional de solugéo fluoretada para bochecho (SF) ao uso de dentifricio fluoretado
(DF) é equivalente ao aumento da frequéncia de aplicagdo do DF em relagao (1) as
mudancas clinicas na superficie do esmalte, na sua desmineralizagdo e no seu
conteudo de fluor; (2) a concentragdo de fluor na saliva e no biofilme dental 8 horas
apos os tratamentos. No primeiro artigo, quinze voluntarios participaram de um
estudo in situ, onde utilizaram dispositivos mandibulares contendo blocos de esmalte
dental bovino. Durante os 3 periodos experimentais, de 14 dias cada, os espécimes
foram expostos a um alto desafio cariogénico pelo gotejamento de solucdo de
sacarose 20%, 8 vezes ao dia. O estudo teve um delineamento cruzado e os
voluntarios foram submetidos aos seguintes tratamentos: (T |) escovagdo com DF
(1100 ppm F na forma de NaF) 2x/dia + H,O; (T Il) DF 2x/dia + H,O + SF (225 ppm F
na forma de NaF) 1x/dia; (T Ill) DF 3x/dia + H,O. Ao final deste periodo, os blocos
foram removidos e avaliados em relacdo as mudangas nas caracteristicas clinicas
de superficie e submetidos as analises de microdureza superficial e transversal e do
conteudo de fluor no esmalte. De acordo com os resultados, o uso do DF 3x/dia foi o
unico tratamento que diferiu do uso do DF 2x/dia em relacdo as mudangas na
superficie do esmalte e na sua desmineralizagdo (p<0,05). Em relagdo ao conteudo
de fluor no esmalte, as diferencas entre os tratamentos nao foram estatisticamente
significativas (p>0,05). No segundo artigo, através de um estudo in vivo foram
avaliadas as concentragdes de fluor na saliva e no biofiime dental 8 horas apés o
uso dos tratamentos. Quarenta voluntarios foram submetidos a diferentes
frequéncias de uso de DF ou dentifricio placebo (DP) por 1 semana, seguido de
enxagie com agua ou agua e SF, de acordo com o delineamento cruzado, em 4
grupos de tratamento: (T I) DP 2x/dia + H,O; (T Il) DF 2x/dia + H,O; (T Ill) DF 2x/dia
+ H,O + SF 1x/dia; (T IV) DF 3x/dia + H2O. Apds cada periodo experimental, as
amostras de saliva e biofilme dental foram coletadas para analise dos niveis de fluor.
As concentragdes de fluor nas amostras de saliva e biofilme dental nao diferiram
significativamente entre os tratamentos, assim como nao diferiram do periodo livre

de fluor (p>0,05). Podemos concluir em relagdo ao primeiro artigo que o aumento da
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frequéncia de uso do DF pode substituir o uso adicional de SF aos procedimentos
convencionais de escovagao com DF. Em relacdo ao segundo artigo, os resultados
sugerem que o uso do DF 2x/dia seguido por SF ou escovagao extra com DF n&o

aumenta a retencao de fluor na saliva e no biofilme dental apés 8 horas.

Palavras-chave: Fluor, Dentifricio, Bochecho, Saliva, Biofiime dentario, Esmalte

dentario
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ABSTRACT

This master thesis presents two articles aiming to assess whether the additional daily
use of fluoride mouthrinse (FR) (225 ppm F as NaF) to the use of fluoride dentifrice
(FD) (1100 ppm F as NaF) is equivalent to increase the FD application frequency (1)
on enamel surface changes, demineralization and fluoride content; and (2) on the
fluoride levels in saliva and dental biofilm samples 8 hours after treatments. In the
first article, the subjects (15) used a mandibular appliance containing blocks of
bovine enamel with microhardness determinated previously. During the three
experimental phases, 14 days each, the specimens were exposed to a high
cariogenic challenge from dripping 20% sucrose solution 8 times/day. The volunteers
were submitted, under a crossover design, to 3 treatment groups: (T |) 2x/day FD +
H2O; (T Il) 2x/day FD + H,O + 1x/day FR; (T Ill) 3x/day FD + H,O. At the end of each
experimental phase, the enamel blocks were assessed with respect to surface
clinical changes, surface and cross-sectional microhardness and total fluoride
content. The 3x/day FD usage was the only treatment tested that differed from the
conventional twice daily toothbrushing procedures on reducing enamel surface
changes and demineralization (p<0.05). Regarding to the enamel fluoride content,
the differences among treatments were not statistically significant (p>0.05). In the
second article, the fluoride concentrations in saliva and dental biofilm 8 hours were
analyzed after the use of treatments. The subjects (40) were submitted to different
frequencies of use of FD or placebo dentrifice (PD) for 1 week to 4 treatment group:
(T 1) 2x/day PD + H0; (T IlI) 2x/day FD + H,O; (T Ill) 2x/day FD + H,O + 1x/day FR;
(T IV) 3x/day FD + H,O. After each experimental period, samples of saliva and dental
biofilm were collected for fluoride levels analysis. Fluoride concentrations in saliva
and dental biofilm did not differ statistically among treatments, as well as they did not
differ from the F-free period (p>0.05).

Key-words: Fluoride, Dentifrice, Mouthwashes, Saliva, Dental biofilm, Dental enamel
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1. INTRODUGAO

A reducdo na prevaléncia de carie dentaria observada mundialmente nas
ultimas décadas tem sido relacionada ao uso disseminado de fluoretos,
principalmente na forma de dentifricios (BRATTHALL et al., 1996; CLARKSON e
MCLOUGHLIN, 2000; BAMBRILLA, 2001; CURY, 2001; MARINHO et al., 2003).
Apesar do declinio da prevaléncia de carie na maioria dos paises, a doenca ainda é
um grande problema para adultos e criangas (KASTE et al., 1996).

A doenga carie é consequéncia do desequilibrio entre o processo de
desmineralizagdo (DES) e remineralizagdo (RE). O desenvolvimento da carie € um
processo dindmico que depende das condigdes prevalentes na interface biofilme
dental/esmalte-dentina. A concentragdo de ions hidrogénio (pH) e a composigao
inorganica do biofilme dental estabelecera as condigcbes de subsaturagdo ou
supersaturagao que favorecera a DES ou a RE (CURY, 2001).

O esmalte dentario embora seja um soélido microporoso composto por
cristais firmemente unidos, ndo € uma estrutura inerte, permitindo a liberacdo de
ions minerais do tecido dentario bem como a sua aquisicdo, de acordo com as
variagdes do pH do meio ambiente. Em condi¢des de equilibrio, essa liberagao e
aquisicdo de minerais ocorre de forma compensatoria, ndo causando prejuizos a
estrutura dentaria (THYLSTRUP e FEJERSKOV, 1995).

As estruturas mineralizadas do dente realizam constantemente trocas
ibnicas com os fluidos orais numa relacdo de equilibrio entre perda e ganho de
minerais. Um desequilibrio no processo de DES e RE acarreta desde pequenas
perdas (lesbes subclinicas), até perdas minerais observadas clinicamente (manchas
brancas e formagdo de cavidades) (THYLSTRUP e FEJERSKOV, 1995). O fluor
proveniente dos dentifricios € importante pela sua capacidade de interferir com a
iniciacdo e progressao da lesao de carie, além de repor perdas minerais no tecido
dental. Estas propriedades terapéuticas do fluor, explicam as vantagens obtidas pelo
uso frequente de dentifricios fluoretados, no que se refere ao controle e a prevencao
de caries (DJIKMAN et al., 1990).

O fldor tem um importante papel (CLARKSON e MCLOUGHLIN, 2000;
BRAMBILLA, 2001) na reducdo da prevaléncia de carie por meio de trés
mecanismos: inibicdo da DES, ativacdo da RE (TEN CATE, 1999) e inibicdo da
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formagao do biofilme bacteriano (FEATHERSTONE, 1999). O fluor dinamicamente
importante € aquele presente na cavidade bucal, participando diretamente nos
processos de DES e RE, durante o processo carioso, € ndo pela sua incorporagao
em baixa concentragédo no esmalte (ARENDS e CHRISTOFFERSEN, 1986; SEPPA,
1989; TEN CATE, 1990; CURY, 2001).

Quando um dente irrompe na cavidade bucal, fica sujeito as alteragbes do
meio ambiente, e a saliva, por apresentar calcio e fosfato, protege naturalmente a
estrutura dentaria. Porém, essa propriedade biolégica da saliva é pH dependente, e
fica limitada pelas variagdes do pH do meio, quer seja pelos produtos da dieta, quer
seja pela conversao de agucar em acido pela placa. Assim, o conceito de pH critico,
que é de 5,5, define o limite da capacidade da saliva em proteger a estrutura mineral
dos dentes. Porém, a presenca constante do fluor na saliva altera suas propriedades
fisico-quimicas com relacdo ao pH critico da dissolucdo do esmalte. Dessa forma,
durante os periodos de queda de pH para valores criticos, na presenca de fluor, o
dente perde calcio e fosfato para o meio bucal em fungcdo da subsaturacdo em
relacdo ao produto de solubilidade da hidroxiapatita (HA), e ganha calcio, fosfato e
flior do meio, em fungéo deste se manter ainda supersaturado (4,5 < pH < 5,5) em
relacdo ao produto de solubilidade da fluorapatita (FA). Entdo, havera uma troca da
HA pela FA, que é um cristal mais resistente aos ataques acidos (CURY, 2001).

A presencga de fluor na saliva e no biofilme dental parece ser a forma
predominante pela qual o fluor exerce seu efeito anticarie, pela redugao do padrao
de dissolugdo mineral do dente sob condi¢gdes acidas e pelo aumento da RE na
superficie cristalina em niveis de pH acima do valor critico (FEATHERSTONE, 1999;
TEN CATE, 1999). O efeito cariostatico do fluor ocorre de diversas maneiras. Uma
delas é a incorporacdo do fluor no latice do cristal de hidroxiapatita formando
fluorhidroxiapatita. Um segundo modo de acado € a formagao de uma camada rica
em um composto fluoretado, semelhante ao fluoreto de calcio (CaF;), adsorvido a
superficie dentaria (TEN CATE, 1999).

Para que o fluor seja efetivo por periodos mais prolongados, apds a
escovacgao e a subsequente remocao salivar, € necessario que seja depositado e
lentamente liberado (TEN CATE, 1999). Acima de 100 ppm F forma-se CaF,, sendo
o principal ou provavelmente o unico produto da reagcao dos tecidos duros do dente
provenientes de tratamentos com agentes topicos fluoretados relativamente

concentrados (OGAARD, 2001). O CaF, permanece aderido & superficie do esmalte
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agindo como um reservatério que libera flior quando o pH cai para niveis muito
baixos, durante o processo carioso (CRUZ e ROLLA, 1991). Abaixo de 100 ppm F
forma-se fluorapatita (fluor incorporado ao cristal do esmalte), aumentando a
resisténcia a DES e interferindo na velocidade de progressao da lesdo, uma vez que
as lesdes formadas na presenca deste ion apresentam menor profundidade e
extensao (TAKAGI; LIAO e CHOW, 2000).

Existem diversos métodos para aplicagao tépica de fluor e estes podem ser
classificados em agentes de aplicagdo profissional (géis, vernizes, solugdes e
espumas) ou de alta concentragéo de fluor, e agentes de auto-aplicagao (dentifricios
e solugdes para bochecho) ou de baixa concentracao de flior (MELLBERG, 1990).

A principio, ha pouca evidéncia de que um determinado método de aplicagao
topica de fluor seja superior a outro em termos de eficiéncia (MARINHO et al., 2006).
Dentre as opgdes disponiveis para o controle da carie, os dentifricios fluoretados sao
veiculos efetivos para distribuir flior para a populagdo sendo que os mesmos sao
considerados indispensaveis no controle da doenga (SCHEIE, 1992). O fluor
proveniente dos dentifricios é tdo abrangente quanto da agua fluoretada em termos
de saude publica, e em relagcdo ao seu efeito cariostatico (CURY, 2001). Os
dentifricios e as solugbes para bochecho fluoretados sdo os métodos de uso
caseiros mais utilizados para prevengao ou inibicdo da carie (MELLBERG, 1990;
TATEVOSSIAN, 1990). Através da aplicagdo diaria de dentifricio fluoretado, os
dentes sao continuamente expostos a concentracdes salivares de fluor
significantemente elevadas (DUCKWORTH, MORGAN e MURRAY, 1987;
DUCKWORTH et al.,1992).

Maia, Souza e Cury (2003), em um estudo in vitro, mostraram que o F
melhora o potencial de RE da saliva. Nesse estudo, blocos de esmalte dental
humano foram submetidos ou ndo a um alto desafio cariogénico e tratados ou nao
com dentifricio fluoretado. Pela analise de microdureza superficial Knoop foi
verificado que os blocos submetidos a um alto desafio cariogénico apresentaram
uma perda mineral menor quando tratados com dentifricio fluoretado. Os autores
concluiram que o fluor é eficiente para interferir na progressao da doenga, mas nao
impede seu desenvolvimento.

Estudos in situ e in vivo demonstram que a escovagdo com dentifricio
fluoretado é eficaz na remineralizacdo de lesbes de carie incipientes, provocando

uma maior reducdo na profundidade das lesdes e na perda mineral quando
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comparada a escovagao com dentifricio sem fluor. O dentifricio fluoretado também
se mostra eficaz na deposicdo de fluor na superficie do esmalte. Os resultados
destes estudos mostram que ha um aumento no conteudo mineral em torno de 30 a
35 % quando a escovacao € realizada 2 ou 3 vezes ao dia com dentifricio fluoretado
(1000 — 1250 ppm F), e que a escovagdo com dentifricio sem fluor apresenta
metade do beneficio da escovagdo com flior na remineralizacdo de lesbes em
esmalte. Concluem que esta eficacia deve-se ao efeito associado do fluor a
regularidade da escovacédo (MELLBERG et al., 1985; DOS SANTOS; KOO e CURY,
1998).

A efetividade dos dentifricios fluoretados na redugao da incidéncia de carie
foi demonstrada através de estudos epidemioldgicos. Estes estudos foram
analisados em revisdes da literatura mostrando que a frequéncia de escovagao (2
vezes ou mais) associada ao uso de dentifricio fluoretado (1000, 1500 ou 2500 ppm
F) promove reducgéo significativa da experiéncia de carie, variando de 21 a 40 %
(MELLBERG, 1991; OGAARD, SEPPA e ROLLA, 1994; ASHLEY, 2001; NEWBRUN,
2001).

Os resultados de estudos clinicos e laboratoriais ndo se mostram
consensuais em relagdo a concentracdo de fluor que deve ser utilizada em
dentifricios com objetivo de atingir um efeito cariostatico seguro e 6timo (NEGRI e
CURY, 2002). Em uma revisdo da literatura sobre o efeito cariostatico de dentifricios
fluoretados, Zupan (2001) observa uma grande variedade de resultados com uma
tendéncia a um efeito dose-resposta, favorecendo o uso de dentifricios com
concentragdes acima de 1000 ppm F.

As solucgdes fluoretadas para bochecho também sdo métodos simples de
auto-aplicacéao de fluor. Atualmente, com a reducdo na incidéncia de carie
observada em locais onde existem outros meios de acesso ao fluor, a indicagéao
deste método limita-se a auxiliar no tratamento de pacientes com atividade da
doenga (MARINHO et al., 2006). As formula¢des de bochechos mais utilizadas s&o
as solugdes de fluoreto de sédio (NaF) a 0,2% ou a 0,05%. A frequéncia (quinzenal,
semanal ou diaria) depende da atividade de carie de cada paciente. Em termos
coletivos tem sido recomendado o uso semanal ou quinzenal de bochechos de NaF
a 0,2%. A indicacdo, em termos individuais, tem sido bochechos diarios de NaF a
0,05% (CURY, 2001) ou a 0,2% (MALTZ, PAROLO e JARDIM, 2005).
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Muitos estudos in vivo (ASHLEY et al., 1977; RINGELBERG et al., 1979;
TRIOL et al., 1980; BLINKHORN et al., 1983; AXELSSON et al., 1987,
KARJALAINEN et al., 1994) e in situ (MEYEROWITZ et al., 1991; VAN STRIJP et al.,
1999; CURY et al., 2001; CCAHUANA-VASQUEZ et al. 2007) mostraram que a
frequéncia de aplicacdes topicas de fluor em baixas concentracbes € importante
para o controle da atividade cariogénica.

Estudos clinicos que analisaram o efeito adicional do uso diario de solugao
fluoretada para bochecho ao dentifricio fluoretado sdo controversos. Alguns estudos
mostram beneficio do uso combinado da solugdo para bochecho e dentifricio
fluoretados na reducao da carie dentaria (RINGELBERG et al., 1979; TRIOL et al.,
1980; KARJALAINEN et al.,, 1994), enquanto outros estudos n&o apresentam
diferenca do uso combinado destes agentes fluoretados em relagdo ao uso apenas
do dentifricio fluoretados (ASHLEY et al., 1977; BLINKHORN et al., 1983;
AXELSSON et al., 1987). Uma meta-analise sobre o efeito da solugao fluoretada
usada em associacgao ao dentifricio fluoretado apresentou dados favoraveis ao uso
do regime combinado, mas as diferengas em relagdo ao uso isolado do dentifricio
fluoretado n&o foram estatisticamente significativas (MARINHO et al., 2006).
Entretanto, estudos in situ mostraram que o uso combinado de métodos topicos de
flior em baixa concentracdo comparado ao uso de dentifricio fluoretado diminui a
perda mineral (MEYEROWITZ et al., 1991) e aumenta o conteudo de fluor do
esmalte (VAN STRIJP et al., 1999).

Estudos de fluor no biofiime dental e na saliva tém mostrado que o uso
regular de agentes fluoretados de baixa concentragdo, dentifricios e solugbes para
bochechos, resultam em concentracdes de fluor substancialmente elevadas nos
fluidos orais (DUCKWORTH e MORGAN, 1991).

Duckworth, Morgan e Burchell (1989) encontraram uma associagao entre o
alto conteudo de fluor no biofilme dental e o baixo incremento de caries, destacando
a importancia do fluor retido adjacente ao sitio de agdo. Acredita-se que o fluor
acumulado no biofilme dental é liberado durante uma queda de pH e interage com
os tecidos duros do dente, suprimindo a DES e aumentando a RE (TATEVOSSIAN,
1990).

Os niveis de fluor na saliva apds aplicagdes topicas de fluor dependem da
concentragéo do agente fluoretado e do intervalo de tempo desde a ultima exposi¢cao

(AASENDEN et al., 1968). Ap6s a aplicacéo, o fluor é rapidamente removido da
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cavidade bucal por forgas fisicas, entretanto o principal fator associado a remogéao
(clearance) do fluor é o efeito da diluigdo e lavagem salivar seguida pela degluticao
periédica (AASENDEN et al., 1968).

Duckworth e Morgan (1991) testaram dentifricios contendo 1000, 1500 e
2500 mgF/g, e observaram que o uso regular e continuo destes agentes manteve
aumentada as concentragdes de fluor, tanto na saliva quanto no biofilme dental entre
uma aplicagao e outra, comparadas as obtidas com o dentifricio placebo. Duckworth,
Morgan e Burchell (1989) sugerem que a frequéncia de escovagao pode influenciar,
a longo prazo, a elevagao da concentragao de fluor no biofilme dental. Neste estudo,
os resultados tém sido associados aos dados clinicos em relagédo a carie dentaria e
suportam o conceito de que a elevacao dos niveis de fluor na cavidade bucal, entre
aplicagbes topicas, pode ser um importante mecanismo do flior no efeito
cariostatico.

Zero et al. (1988) observaram os niveis de fluor retidos na saliva, por um
periodo de 24 horas, apos o uso de dentifricio fluoretado associado ou ndo a uma
solucado fluoretada para bochecho. Os resultados deste estudo mostraram uma
diferenga significativa entre o grupo que utilizou dentifricio e solu¢des fluoretadas
para bochecho aquele que fez uso somente do dentifricio fluoretado. As
concentracdes salivares de fluor foram > 1 ppm acima de 4 horas apés o uso
combinado de dentifricio fluoretado e solugao fluoretada para bochecho, enquanto
concentracdes de fluor > 1 ppm persistiram apenas nas primeiras horas apds o uso
apenas de dentifricio fluoretado.

Concentragdes salivares de fluor foram avaliadas in vivo apods a utilizacido de
dentifricio fluoretado (1.250 ou 1.500 ppm F) associado ou n&o a solucéo fluoretada
para bochecho (225 ou 250 ppm F). Serra e Cury (1992) observaram que a
concentracao de fluor na saliva foi maior apés bochecho com solucao fluoretada do
que apos uso de dentifricio fluoretado, entretanto a retencao do fluor na saliva nao
aumentou apos associacao de bochecho e dentifricio fluoretados. Campus, Lallai e
Carboni (2003), apesar de observarem maiores niveis de fllor apdés o uso
combinado de bochecho e dentifricio fluoretados, ndo constataram diferenca na
curva de remogao (clearance) do fluor quando comparado ao uso apenas do
dentifricio fluoretado.

O tempo em que as concentragdoes de fluor permanecem elevadas pode

influenciar a eficacia da absorcdo de flior em um biofilme dental recém formado
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(DUCKWORTH e MORGAN, 1991). Sidi e Wilson (1991) concluiram que o efeito
benéfico do aumento da concentragao de flior no biofilme interproximal observado
apos 1 hora, é perdido nas 24 horas seguintes. Na maioria dos estudos, as amostras
de biofilme dental analisadas foram coletadas, entre 30 e 180 minutos, apds o uso
dos agentes fluoretados (DUCKWORTH e MORGAN, 1991; SIOGREN et al., 1996;
CAMPUS, LALLAI e CARBONI, 2003).

A maior parte dos estudos que avaliam os niveis de fluor na saliva sdo
estudos de remocéo (clearance) do fluor, os quais monitoram a diminuicdo das
concentracdes de fllor nas primeiras horas apds uma unica aplicacdo de fluor
(OLIVEBY et al., 1990; DUCKWORTH et al., 1991; AFFLITO et al., 1992; VOGEL et
al., 1992; SIOGREN e BIRKHED, 1993, 1994; SJOGREN et al., 1996; SEPPA et al.,
1997; FUKUSHIMA et al., 2000; SJOGREN e MELIN, 2001; ISSA e TOUMBA,
2004).

Poucos estudos avaliaram os niveis de fluor na saliva e no biofilme dental
por periodos mais prolongados, correspondentes a intervalos entre escovagdes
diarias (ZERO et al.,, 1992; HEIUNSBROEK et al., 2006). Os resultados destes
estudos mostraram que a manutencado de niveis benéficos de fluor, desde o ultimo
procedimento de higiene bucal (6-7 horas) com dentifricio fluoretado associado ou
nao a solugdo fluoretada, nao foi refletido no biofilme dental recém formado, apenas
na saliva. Entretanto, deveria existir uma relacao positiva entre as concentragdes de
flior na saliva e no biofime dental apés os procedimentos de higiene
(DUCKWORTH et al., 1987; WHITFORD et al., 2002). Uma vez que os estudos
mostram que a frequéncia de escovacgao influencia na retengao de fluor, e frente a
uma nao concordancia da literatura em relagdo ao uso combinado de agentes
tépicos fluoretados de baixa concentragdo, esta dissertacdo teve como objetivo
avaliar in situ e in vivo se o uso de solugao fluoretada para bochecho em adigcédo ao
uso diario de dentifricio fluoretado € equivalente ao aumento da frequéncia de uso
de dentifricio fluoretado, na prevencdo da desmineralizacdo do esmalte e na

manutencdo de niveis elevados de fluor na saliva e no biofilme dental.
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2. PROPOSIGAO

Esta dissertacdo sera apresentada na forma de dois artigos, tendo como
objetivos avaliar se 0 uso adicional de uma solucao fluoretada para bochecho ao
dentifricio fluoretado é equivalente ao aumento da frequéncia de aplicacdo do

dentifricio fluoretado em relacao:

Artigo Cientifico 1: As mudangas clinicas na superficie do esmalte, na sua

desmineralizacao e no seu conteudo de fluor.

Artigo Cientifico 2: As concentragdes de flior na saliva e no biofilme dental

8 horas apds os procedimentos de higiene bucal.
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Abstract

The effect of the combination of fluoride methods in low concentration on the
inhibition of enamel demineralization under a high cariogenic challenge is not clearly
established. Upon that, this in situ crossover study aimed to assess whether the
additional daily use of fluoride mouthrinse (FR) to fluoride dentifrice (FD) is equivalent
to increase FD application frequency on enamel surface changes, demineralization
and fluoride content. During 3 phases of 14 days each, 15 volunteers wore
mandibular appliances, containing bovine enamel blocks which were exposed to 20%
sucrose solution 8 times/day and were submitted to 3 treatments groups: (T |) 2x/day
FD + HO; (T Il) 2x/day FD + H,O + 1x/day FR; (T Illl) 3x/day FD + H,O. Each
treatment was followed by a 1 week washout period. At the end of each experimental
phase, the enamel blocks were removed from appliances and were assessed with
respect to surface clinical changes, microhardness and fluoride content. The 3x/day
FD usage was the only treatment tested that differed from the conventional twice
daily toothbrush procedures on reducing enamel surface changes and
demineralization (p<0.05). All treatments showed a statistically significant increase in
enamel fluoride content compared to control blocks (p<0.05), but the differences
among them were not significant (p>0.05). These findings indicate that the increase
of FD application frequency can replace the additional use of FR to the conventional

toothbrushing procedures with FD in the therapy of caries active lesions.

Key words: Fluoride, Dentifrice, Mouthwashes, Dental enamel, Demineralization
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Introduction

Fluoride dentifrices are effective vehicles on delivering fluoride to the
population, which is considered to be indispensable on controlling dental caries
[Scheie, 1992]. Regular use of fluoride dentifrices may be a beneficial preventive
measure for all countries, independently of caries experience and oral health care
[Delbem et al., 2004]. Fluoride dentifrices greatest advantage compared to
alternative forms of topical application is the regular exposure to low fluoride
concentration, providing fluoride concentration increase in the enamel surface
[Mellberg and Chomicki, 1983]. Mouthrinses are also simple methods of fluoride self-
application, which show a 20 to 30% reduction when used for caries prevention
[Petersson, 1993].

Studies to assess the additional effect of fluoride mouthrinse usage in
association to fluoride dentifrice are controversial. Some of them show benefit in the
reduction of dental caries [Karjalainen et al., 1994; Ringelberg et al., 1979; Triol et
al., 1980], while others do not [Ashley et al., 1977; Axelsson et al., 1987; Blinkhorn et
al., 1983]. A meta-analysis on the effect of fluoride mouthrinses used in combination
with fluoride dentifrice provided data in favour of the combined regimen, but
differences were not statistically significant [Marinho et al., 2006]. Based on these
results, currently the indication of this procedure is limited to supplement active-

caries patient treatments [Marinho et al., 2006].

Many in vivo [Ashley et al.,, 1977; Axelsson et al., 1987; Blinkhorn et al.,
1983; Karjalainen et al., 1994; Ringelberg et al., 1979; Triol et al., 1980] and in situ
[Ccahuana-Vasquez et al. 2007; Cury et al., 2001; Meyerowitz et al., 1991; van Strijp
et al., 1999] studies showed that the frequency of fluoride topical applications in low

concentration is important to the cariogenic activity control.

In situ studies which used fluoride mouthrinse in association with fluoride
dentifrice showed that the combined use of fluoride topical methods in low
concentration compared to fluoride dentifrice use as the single fluoride source
decreases the mineral loss and increases the enamel fluoride content [Meyerowitz et
al., 1991; van Strijp et al., 1999].
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Once that the dose per use of dentifrices is similar to the mouthrinses, the
present study aimed to assess whether the additional daily use of fluoride mouthrinse
to fluoride dentifrice is equivalent to increase fluoride dentifrice application frequency

on enamel surface changes, demineralization and fluoride content.
Materials and Methods
Experimental Design

This longitudinal in situ study was performed with a randomized single-blind
crossover design in three phases of 14 days each. Fifteen subjects [11 female, 4
male, mean age 23.6 (+ 2.8) years], residents in a fluoridated water supply area (0.7
ppmF), participate in this study. Inclusion criteria were: good general and dental
health, normal salivary flow (= 0.7 ml/min), no antibiotics treatment or professional
topical fluoride applications for the last 2 months before starting the study. The study
was approved by the Ethics Committee of the Faculty of Dentistry of Federal
University of Rio Grande do Sul (Protocol N° 35/06) and all participants signed an
informed consent. Sample size calculation was based on previous findings using
similar experimental protocol to estimate the data variability from enamel mineral loss
[Paes Leme et al., 2004]. Considering a statistic power of 0.8, it was found a number
of 15 subjects. A removable mandibular appliance containing 2 bovine dental enamel
blocks was used and for each phase, a set of new enamel blocks was placed in the

appliance’s acrylic buccal flange.

Volunteers were randomly assigned, into three groups of treatments: T1 —
use of a fluoride dentifrice twice a day (2x/day FD); T2 - use of a fluoride dentifrice
twice a day followed by rinsing with fluoride solution once a day (2x/day FD plus
1x/day FR); T3 - use of a fluoride dentifrice three times a day (3x/day FD).

During 7 days of lead-in and wash-out periods, the volunteers brushed their
natural teeth with a nonfluoride dentifrice to eliminate possible residual effects of
previous treatments. Fluoride dentifrice (1100 ppm F as NaF, silica-based) and
nonfluoride dentifrice (free-fluoride, silica-based), as well as fluoride mouthrinse (225
ppm F as NaF) were used (Dentics®, Dentalprev Ind. e Com. Ltd., Brazil). The
volunteers received instruction to wear the appliances day and night and to remove
them only during meals or oral care. During volunteers’ habitual oral hygiene with the

experimental dentifrice for 1 minute, the appliances were removed and fluoride
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dentifrice slurry (1:3 w/w) was dripped onto the specimens while the volunteers
brushed their natural teeth [Paes Leme et al., 2004]. After brushing and before
devices were put back again into mouth, the volunteers rinsed their mouths with 10
ml of tap water for 10 s [Hara et al., 2003]. This procedure was performed after
toothbrushing for all treatments. When fluoride mouthrinse was used additionally
(T2), the volunteers were instructed to rinse their mouths for 1 minute with 10 ml of
the solution immediately after nocturne toothbrushing procedures after the devices
replacement. To provide a high cariogenic challenge, the volunteers were instructed
to drip a 20% sucrose solution onto the blocks 8 times/day.

Considering that the study followed a crossover design, the volunteers did
not receive any advice with respect their daily diet. At the end of each experimental
phase, the enamel blocks were removed from appliances and were assessed with

respect to surface clinical changes, microhardness and total fluoride content.

Enamel Blocks and Mandibular Appliance Preparation

Enamel blocks (3 x 3 x 2 mm) were prepared from bovine incisors, being
sterilized through storage a 2% formaldehyde solution, pH 7.0, for at least 1 month
[White, 1987]. Enamel surfaces were ground and polished with wet sandpaper and a
diamond paste in order to allow surface microhardness (SMH) determination [Arends
and ten Bosh, 1992]. Ten specimens were stored (humid atmosphere at 4° C), to be
used latter as positive control in fluoride analysis.

Specimens were fixed leaving a 1 mm recess from the external surface of the
enamel to the appliance. A plastic mesh was placed over the enamel blocks in order

to retain dental biofilm.

Clinical Observations

The enamel blocks were clinically assessed for determination of the
presence of active white-spot lesions. A calibrated examiner (D.C.C.S.) performed
the clinical diagnosis and the intra-examiner reliability was assessed after
experimental periods from duplicate recordings (1 week interval) in 30% of the

samples (k=0.9).
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Microhardness Analysis

Surface microhardness (SMH) was evaluated using a microhardness tester
(Micrometer® 2001, Buehler, lllinois, USA) with a Knoop diamond indenter under a 50
g load for 10 s. Prior to the treatments applications, the average of five indentations
were taken for SMH determination. After this, enamel blocks were selected with a
Knoop hardness number units (KHN) ranging from 295.21 to 360.81. After the
treatments, the enamel surface microhardness (SMH) of every enamel blocks was
again measured. Ten indentations spaced 100 ym from baseline indentations (five on
each side) were taken and the mean values of all 10 measurements were then
averaged. The percentage of surface microhardness change (%SMC) were
calculated [%SMC = (SMH after treatments — baseline SMH) x 100/baseline SMH].
An average %SMC per volunteer was obtained from 2 blocks submitted to each of
the 3 treatments.

After SMH analysis, every enamel blocks (submitted or not to the treatments)
was longitudinally sectioned and one half was submitted to cross-sectional
microhardness (CSMH) and the other half to posterior fluoride analysis. For CSMH
determination, the specimens were embedded in epoxy resin (Araldite®, Brazil) and
the cut surfaces were exposed and polished. Three lanes of indentations were made:
one in the enamel block’s central region and the others 100 ym bellow and above
this. Indentations were made at 10, 20, 30, 50, 70 um from the outer enamel surface.
Mean values at each distance from the surface were converted to mineral content
(vol. % min.) according to Featherstone et al. [1983]. The extent of mineral loss (vol.
% min. x ym) was described by subsurface mineral loss parameters (AZ) calculated

by numerical integration using the trapezoidal rule.

Fluoride Analysis

All the surfaces of the blocks were covered with an acid-resistant nail
varnish, except the polished surface. Three layers of enamel were sequentially
removed from each dental block by immersion in 0.25 ml of an aqueous solution of
0.5 M HCI for 15, 30 and 60 s under agitation [Paes Leme et al., 2007]. An equal
volume of TISAB Il, pH 5.0, modified with 20 g NaOH/I, was added to each solution
containing the dissolved enamel layer. Fluoride measurement was performed using a

combination of a fluoride-sensitive electrode (Orion 9609, Orion Research Inc., USA)
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connected to an ion analyzer (Procyon SA-720, Brazil). Fluoride quantities found in

each layer were summed and expressed as ug F/cm? enamel surface.

Statistical Analysis

For statistical analysis, the volunteer was considered an experimental unit.
Analysis of variances (ANOVA) followed by Tukey’s multiple comparison test was
used to %SCM, CSMH and fluoride analysis. Student’s t-test was applied to compare
fluoride values between the test and control groups. The software used was SPSS

8.0. The significant level used was 5%.

Results

Two subjects were excluded due to antibiotic treatments and one subject
failed to accomplish one experimental phase. These subjects were not included in

the data analyses.

Clinical Observations

The clinical appearance of the demineralized specimens after treatment T1
showed a whitish surface characteristic of a typical active white-spot lesion. Clinical
observations showed that the enamel blocks presenting white-spot lesions were
diagnosed in 5, 1 and 2 subjects out of 12, after treatments T1, T2 and T3,

respectively.

Microhardness Analysis

The data of surface microhardness after experimental periods are shown in
table 1. The initial SMH were similar between the groups (p>0.05). Group T3
presented a lower %SMC compared to group T1 (p<0.05). The %SMC of groups T2
and T3 were similar (p>0.05).
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Tab. 1. Mean (xSD) of surface microhardness (Kg/mm?) of the enamel blocks before and
after the intraoral periods (SMH, and SMHg) and %SMC

Treatments Surface Microhardness

n SMH, SMH; % SMC
T1 (2x/day FD) 12 327.7+11.7 2458 +69.0 -25.3+20.8°
T2 (2x/day FD + 1x/day FR) 12 330.7£15.0 251.2+532 -24.0+16.2%
T3 (3x/day FD) 12 333.6 +14.6 296.4 +30.4 -11.0+8.9°

FD = fluoride dentifrice

FR = fluoride rinse

SMH, = initial superficial microhardness
SMHE = final superficial microhardness
% SMC = surface microhardness change

Means followed by different letters are statistically significant (p<0.05, ANOVA test, followed by Tukey's multiple
comparison test)

Table 2 shows the CSMH analysis of treated enamel blocks. The treatments
were not capable of eliminating enamel demineralization completely. They showed a
similar mineral loss area (p>0.05). When the depths were fixed, the group T1
statistically differed from the group T2 and T3 in the 10 um depth (p<0.05), but did
not differ statistically among them at other distance from the outer enamel surface
(p>0.05).

Tab. 2. Mineral content (vol. % min.) at each distance from the outer surface (um) and mineral loss (DZ) (mean + SD)
according to each treatment

Treatments Depth (um) Dz

10 20 30 50 70 (vol. % min. x ym)
T1 (2x/day FD) 67.3+88% 737+84" 775+85%" 831+71" 850+67° 3955+184.4"
T2 (2x/day FD + 1x/day FR) 724 +7.3"" 76.8+58"° 809+58"" 864+58" 876+66" 3546+172.0"
T3 (3x/day FD) 71.4+86" 767+94" 792+96™ 839+84" 856+7.7" 331.2+156.8"

FD = fluoride dentifrice
FR = fluoride rinse
Means followed by different capital letters in the columns and different lower case letters in the rows are statistically significant (p<0.05)

Fluoride Analysis

Table 3 shows fluoride content analysis of sound and treated specimens. The
enamel blocks exposed to treatments showed a significant increase in the total
fluoride content when compared to the control group (p<0.001), but no significant

differences could be observed among them (p>0.05).
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Tab. 3. Mean (+ SD) of total fluoride content (ug F/cm?) according to each treatment

Treatments n Total Fluoride (ug F/cm?)
Control* 10 1.5+05°
T1 (2x/day FD) 12 82+6.2°
T2 (2x/day FD + 1x/day FR) 12 11.2+5.3°
T3 (3x/day FD) 12 98+2.8"°

FD = fluoride dentifrice
FR = fluoride rinse
Means followed by different letters are statistically significant (p<0.001, Student's t-test)

* Non-submitted to any treatment

Discussion

Topical fluoride therapy with a high frequency of fluoride dentifrice usage
(3x/day) could increase the reduction of mineral loss if compared to routine brushing
performed 2x/day FD, and it was similar to the combined use of 2x/day FD plus
1x/day FR. There is a trend to lessen the detection of visible white spot lesions by the
use of 2x/day FD plus 1x/day FR and 3x/day FD compared to 2x/day FD usage.
Despite the data above mentioned, the enamel blocks showed similar fluoride
content after intra-oral periods for all treatments.

Holmen et al. [1985] showed that, under macroscopic examination after 2
weeks of exposure to an in vivo cariogenic environment, specimens displayed
varying degrees of whitish surface changes. When a high cariogenic challenge
exists, residual fluoride in saliva after fluoridated dentifrice daily use is able to reduce
the enamel mineral loss but not to eliminate it [Paes Leme et al., 2004]. In the
present study, there was a trend to a higher detection of white-spot lesions after
2x/day FD usage than after higher frequency of fluoride application (2x/day FD plus
1x/day FR and 3x/day FD). lonic fluoride delivered by fluoride agents daily usage
may diffuse into the dental biofilm, which become saturated by them. In this way, the
presence of fluoride ions in the oral environment may interfere in the carious process
by reducing or inhibiting demineralization [Issa et al., 2003]. It seems that specimens
treated with a greater frequency of fluoride application had a preventive effect on the

presence of enamel surface changes although a mineral loss might be present in
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ultra-structural level [Holmen et al., 1985], since a decrease in microhardness was
observed.

The greatest reduction in the % SMC was found after the use of 3x/day FD
compared to 2x/day FD. The use of 3x/day FD did not differ from the combined use
of 2x/day FD plus 1x/day FR. Although frequent fluoride topical application has
reduced the % SMC, despite of the fluoride methods used in this study, they lacked
efficiency to completely eliminating the enamel changes through induced cariogenic
challenge. Similar % SMC was observed by Paes Leme et al. [2004] in an in situ
study using 3x/day FD.

The present study showed that, despite the high cariogenic challenge, the
fluoride content increased after topical fluoride application. Similar finding was
observed by Paes Leme et al. [2007]. The treatments promoted similar increase
regarding to enamel fluoride content. van Strijp et al. [1999] assessed in situ the
effect of fluoride mouthrinse used in addition to fluoride dentifrice on the amount of
acquired fluoride in demineralized enamel and dentine. The results showed that the
combined use of fluoride agents on the enamel and dentin specimens showed a
higher amount of adsorbed fluoride compared to fluoride dentifrice use. In the
present study no additional effect could be observed by the combined use of fluoride
dentifrice and mouthrinse compared with the fluoride dentifrice use. Since the fluoride
content is dependent to the frequency of the topical application [Jardim, 2003;
Lagerweij and ten Cate, 2002; van Strip et al., 1999], one possible explanation to the
differences observed between these studies is the higher fluoride application
frequency used by van Strijp et al. [1999].

Probably, this topical effect of fluoride agents on enamel were provided by
indirect action of fluoride ions present in saliva and directly by the fluoride ions from
topical application. A higher amount of fluoride content after intra-oral periods results
from fluoride adsorption or/and increased incorporation of fluoride in the crystal lattice
of hydroxyapatite or from a CaF; dissolution in periods of low pH, which induces the
fluorhydroxyapatite precipitation. This might be favored by frequent periods of low pH
provoked by the accumulated dental biofilm [van Strijp et al., 1999].

Considering the outcomes of all variables analyzed, it is concluded that the
3x/day FD usage was the only treatment tested that differed from the conventional
twice a day toothbrushing procedures. These findings indicate that the increase of

frequency of fluoride dentifrice application can substitute the additional use of fluoride
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mouthrinse to the conventional toothbrushing procedures in the therapy of caries

active lesions.
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Abstract

The aim of this in vivo single-blind randomized crossover study was to
assess whether the additional daily use of fluoride mouthrinse (FR) to fluoride
dentifrice (FD) is equivalent to increase the FD application frequency regarding to the
F levels in saliva and dental biofilm samples 8 hours (h) after the treatments. The
volunteers (40) were submitted to different FD use frequency (1100 ppm F as NaF)
or non-fluoride dentifrice for 1 week followed by post-brush rinsing with 10 ml of tap
water or water and F mouthrinse (FR) (225 ppm F as NaF), which consisted of 4
treatments groups: (T 1) 2x/day placebo dentrifice + H,O; (T II) 2x/day FD + H,0O; (T
lll) 2x/day FD + H,O + 1x/day FR; (T IV) 3x/day FD + H,O. Each treatment was
followed by a 1 week washout period. After each experimental period, samples of
unstimulated saliva and dental biofilm were collected 8 hours after the last oral
hygiene procedure and the fluoride levels were measured using an ion specific
electrode. Fluoride concentrations in saliva and dental biofilm were not significantly
different among the treatments, as well as they did not differ from the F-free period
(p>0.05). It was observed that the use of a 2x/day FD followed by FR or extra-
brushing with FD did not increase the F retention in saliva and dental biofilm for 8
hours followed by the application of treatments. These findings suggest that the
brushing frequency should be performed within intervals smaller than 8 hours to
maintain fluoride concentrations at an optimal therapeutic level in oral environment in

caries active patients, with regular use of low concentration fluoride agents.

Key words: Fluoride, Dentifrice, Mouthrinse, Saliva, Dental biofilm
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Introduction

Elevated salivary and dental biofilm fluoride concentrations are supposed to
be predominant ways by which fluoride exerts anti-caries effects. The fluoride inhibits
acid dissolution of tooth mineral and also promotes remineralization of the crystal
surface at pH levels above the critical value [Featherstone, 1999; ten Cate, 1999].
The fluoride content of saliva and dental biofilm and fluoride uptake by incipient
caries lesions in situ have been used to assess fluoride bioavailability from topical
treatments such as dentifrices and mouthrinses [Duckworth and Gilbert, 1992].

It was suggested that the daily, regular home use of topical fluoride products,
such as mouthrinses and dentifrices, results in exposure of the teeth to constant, low
but significantly elevated fluoride concentrations in the oral fluids [Duckworth et al.,
1992]. An elevation of the fluoride level in saliva from 0.01 to 0.1 ppm F, i.e. 5-10
times, for prolonged periods may be very efficacious for caries control [Featherstone
and Zero, 1992].

The fluoride levels in the biofilm increased with the use of F-containing
dentifrices [Duckworth et al., 1989], mouthrinses [Duckworth et al., 1987] and
drinking water [Whitford et al., 2002]. The concentration of fluoride present in oral
fluids at any given time following fluoride applications is influenced by (a) the initial
concentration of fluoride applied; (b) the elapsed time since the last exposure
[Aasenden et al., 1968]; (c) the method of delivery, and; (d) a complex interaction of
factors which influence fluoride clearance and retention [Zero et al.,, 1988].
Duckworth and Morgan [1991] stated that after a single brushing with fluoride
dentifrice, salivary fluoride decrease in two distinct phases: an initial rapid phase
which lasting for 40-80 minutes, depending on the individual, and a second slower
phase lasting for several hours, due to fluoride released from an oral fluoride
reservoir.

The majority of the studies that evaluate fluoride levels in saliva are oral
clearance ones, which monitored the fluoride concentrations decreasing shortly after
the single fluoride application [Oliveby et al., 1990; Duckworth et al., 1991; Afflito et
al., 1992; Vogel et al., 1992; Sjogren and Birkhed, 1993, 1994; Sjogren et al., 1996;
Seppa et al., 1997; Fukushima et al., 2000; Sjogren and Melin, 2001; Issa and
Toumba, 2004]. Few studies assessed the fluoride levels in saliva and dental biofilm

for prolonged periods, corresponding to intervals between daily brushings [Zero et



37

al., 1992; Heijnsbroek et al., 2006]. These studies’ results showed that the benefit of
maintaining elevated fluoride levels, since the last oral hygiene procedure (6-7 hours)
with fluoride dentifrice combined or not with fluoride mouthrinse, were not reflected in
newly formed biofilm, but only in saliva. Therefore, a positive relationship should be
observed between fluoride concentrations in saliva and biofilm samples after the oral
hygiene procedures [Duckworth et al., 1987; Whitford et al., 2002].

Duckworth et al. [1992] suggested that the levels of fluoride in saliva and
biofilm and the anti-caries efficacy of the dentifrices are associated. It is not possible
from the literature to establish whether the combination of fluoride dentifrice followed
by fluoride mouthrinse provides an additive benefit on fluoride retention in oral fluids.
Once that the dose per use of dentifrices is similar to the mouthrinses, the aim of this
study was to assess whether the additional daily use of fluoride mouthrinse to
fluoride dentifrice (FD) is equivalent to increase of FD application frequency

regarding to the fluoride levels in saliva and dental biofilm after 8 hours.

Material and Methods

Study Design

An in vivo single-blind randomized crossover study was designed. The
sample size calculation was done with dental biofilm fluoride concentrations data
based on previous findings by Heijnsbroek et al. [2006]. Using a similar experimental
protocol, which considers 20% beta and 5% alpha errors and a statistic power of 0.8,
it was estimated a sample size of 31 subjects. Estimating a dropout of 30% along the
study, 40 subjects were enrolled. The subjects were assigned to four groups using a
computer-generated randomization list. Before the trial begin, the subjects were
asked to use F-free dentifrice (silica-based, Dentics®, DentalPrev Ind. e Com. Ltd.,
Brazil) for one week prior to and during the washout periods between the study
phases. Subsequently, the subjects followed four different treatments using or not
fluoride dentifrice (1100 ppm F as NaF, silica-based, Dentics®, DentalPrev Ind. e
Com. Ltd., Brazil) followed by water rinsing or water rinsing plus fluoride solution
rinsing (225 ppm F as NaF, Dentics®, DentalPrev Ind. e Com. Ltd., Brazil). Subjects
were asked to brush twice or three times daily with a dentifrice for 1 week followed by
post-brush rinsing procedures in the treatments: (I) brushing twice a day with a

nonfluoride dentifrice followed by tap water rinsing (2x/day PD + H,O; negative
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control); (II) brushing twice a day with a fluoride dentifrice followed by tap water
rinsing (2x/day FD + H,0); (lll) brushing twice a day with a fluoride dentifrice followed
by tap water rinsing and fluoride solution rinsing once a day (2x/day FD + H,O +
1x/day FR); (IV) brushing three times a day with a fluoride dentifrice followed by tap
water rinsing (3x/day FD + H,0). Each treatment was followed by a 1 week washout
period (fig. 1). During the experiment the subjects performed the toothbrushing with
the dentifrice for 1 minute (min) in their usual manner, rinsing with 10 ml of tap water
for 10 seconds, and rinsing with 10 ml of fluoride mouthrinse for 1 min. The subjects
received oral and written information about the procedure for the subsequent period
and to refrain from using any antibacterial or fluoridated agents during the
experimental period. Considering that the study followed a crossover design the
subjects did not receive any instructions regarding their daily diet. In an attempt to
optimize compliance, all subjects received phone calls two days previously to the
sample collects to remind them of their scheduled time of brushing. This study was

blind only with respect to the researchers.

GROUPS TREATMENTS EXPERIMENTAL PERIODS
| 1 1] v
1 I*
2 !
3 1]
4 v
WEEK 1* 2 3* 4 5* 6 7 8

Fig. 1. Study design: an asterisk (*) indicates F-free periods (T | and washout - 2x/day PD + H,0)
and the fluoride dentifrice/mouthwash periods (T Il - 2x/day FD + H,0; T Il - 2x/day FD + H,0 +
1x/day FR and T IV - 3x/day FD + H,0) in randomized order for 1-week periods.

Subjects

Forty dental students [28 female, 12 male, averaging 23.4 (+ 3.6) years] were
recruited at the Faculty of Dentistry of Federal University of Rio Grande do Sul
(UFRGS), Brazil. The subjects were resident in a fluoridated water supply area (0.7
ppm F). The inclusion criteria were: good general and dental health, no antibiotics
treatments or professional topical fluoride applications during the last two months,

and at least 24 natural teeth. The study was approved by the Ethics Committee of the
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Faculty of Dentistry (UFRGS) (protocol number 53/06) and all the subjects signed an

informed consent.

Sampling Procedures

Prior to sampling, subjects were advised to have neither breakfast nor
toothbrushing. At the beginning of each appointment (8 hours after the last oral
hygiene procedure), dental biofilm samples were collected with sterile curette from
supragingival margins of the teeth (pre-) molars buccal surfaces and were placed in
eppendorfs tubes codified and pre-weighted. The tubes with the dental biofilm
samples were stored on ice until they were weighted (wet weight), on an analytical
balance (+ 0.01 mg, Sartorius BP 210D, Germany). The collected samples were
centrifuged for 2 min at 14000 rpm (Centrifuge 5410, Eppendorf, Germany) and
frozen until the fluoride analysis. The subjects were asked to drool for 5 min in a
plastic cup to collect a non-stimulated whole saliva sample. The saliva samples were
placed in eppendorfs tubes which were centrifuged for 15 min, followed by the

supernatants withdrawn and frozen to the fluoride analysis [Heijnsbroek et al., 2006].

Fluoride Analysis

In order to evaluate the fluoride content, fluoride calibration curves in saliva
and dental biofilm were graphed from standardized solutions containing known
amounts of fluoride ranging 0.02 — 0.4 ppm F and 0.1 — 16 ppm F, respectively. All
samples were analyzed using a combination of an ion specific electrode (Orion 9609,
Orion Research Inc., USA) connected to an ion analyzer (Procyon SA-720, Brazil).
The sample readings were captured in milivolts (mV) and transformed by linear
regression of the calibration curve in pmol F/Il and mmol F/kg (saliva and dental

biofilm, respectively).

Dental Biofilm

Before analyses, the dental biofilm samples were dehydrated for 24 hours in
a vacuum dryer over P,Os5 [Pearce et al., 1984] in order to obtain the dry weight. For
fluoride extraction, 0.5 M HCI was added to the microtube in the proportion of 0.1
ml/mg dry weight biofilm. After extraction for 3 hours at room temperature under
constant agitation an equal volume of TISAB I, pH 5.0, modified with 20 g NaOH/I

was added to the microtube [Cury et al., 1997, 2000]. The samples were centrifuged
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for 10 min and the supernatant retained for determination of the fluoride

concentration [Pearce et al., 1984; Tatevossian, 1990].

Saliva

The saliva samples are thawed and mixed with a TISAB Il (Total lonic
Strength Adjustment Buffer, Thermo Electron Corporation, Beverly, MA, USA) in 10:1

ratio for determination of fluoride content [Duckworth et al., 1987].

Statistical analyses

Non-parametric Friedman’ test was used to compare the fluoride values in
the saliva and dental biofilm in the different treatments. As the trial had a cross-over
design, the volunteer was considered as an experimental unit. All the statistical
analyses were performed using SAS, version 9.1. The level of significance was set at
5%.

Results

Two subjects were excluded for failing to attend one or more of the
appointments and their saliva and dental biofilm samples were not included in the
data analyses. The mean fluoride values in the saliva and dental biofilm samples 8
hours after the end of the fluoride dentifrice/mouthrinse periods (T II, T lll and T 1V)
were not significantly different among themselves, as well as, they were not
statistically different from F-free period (T | - negative control). Figure 2 and Table 1

show the fluoride data from saliva and dental biofilm samples for each treatment.

Table 1. Fluoride concentrations (mean + SD) in saliva and dental biofilm after to each treatment

Treatments n Saliva (umol F/I)*  Biofilm (mmol F/kg)*
T I (2x/day PD + H,0) 38 1.02 (0.53) 13.88 (15.65)
T Il (2x/day FD + H,0) 38 0.99 (0.27) 16.81 (27.70)
T Il (2x/day FD + H,0 + 1x/day FR) 38 1.08 (0.43) 18.53 (21.42)
T IV (3x/day FD + H,0) 38 1.11 (0.53) 18.80 (18.88)

PD = Placebo dentifrice

FD = fluoride dentifrice

FR = fluoride rinse

* Nonsignificative difference (Non-parametric Friedman's Test; p>0.05)
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Fig. 2. Fluoride concentrations in saliva and dental biofilm after the F-free dentifrice periods (T | -
2x/day PD + H,0 rinse) and the fluoride dentifrice/mouthwash periods (T Il — 2x/day FD + H,0 rinse; T
Il — 2x/day FD + H,0 rinse + 1x/day FR; T IV — 3x/day FD + H,0 rinse). The circle indicates the outliers
of 1.5 box lengths from the upper edge.

Discussion

Towards contributing to the knowledge over saliva and dental biofilm fluoride
retention, this experiment evaluated whether fluoride levels remained significantly
elevated 8 hours after the oral hygiene procedures as a midway assessment
between habitual nocturne and morning brushings. The fluoride retention
measurements were performed 8 hours after brushing with NaF dentifrice twice or
three times a day followed by water rinse or water and fluoride mouthrinse. The
treatments’ salivary fluoride concentrations were compared among themselves
resulting in no significant difference. It was observed that the combination of fluoride
dentifrice followed by fluoride mouthrinse has not contributed to maintaining high
fluoride levels. An interesting outcome was that the average fluoride values after
treatments with fluoride agents (T Il - 2x/day FD + Hz0 rinse; T Ill - 2x/day FD + H,0
rinse + 1x/day FR; T IV - 3x/day FD + H,0 rinse) did not result in significantly
elevated salivary fluoride concentrations compared to the treatment with placebo
dentifrice (T | - 2x/day PD + H20 rinse). A potential explanation for the absence of
difference could be the long interval between the last oral hygiene procedure and
sampling time.

In the literature, most of the fluoride concentration studies assessed the

clearance up to 3 hours after oral hygiene procedures, showing high fluoride level for
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this time interval [Oliveby et al., 1990; Duckworth et al., 1991; Afflito et al., 1992;
Vogel et al., 1992; Sjogren and Birkhed, 1993, 1994; Sjogren et al., 1996; Seppa et
al., 1997; Fukushima et al., 2000; Sjogren and Melin, 2001; Issa and Toumba, 2004].
Thus, it would be interesting to know whether fluoride concentrations remain
increased in long-term periods after oral hygiene procedures. Few studies have
assessed whether the oral fluoride retention, after fluoride agents use, has been
relevant between daily brushings [Zero et al., 1988, 1992; Heijnsbroek et al., 2006].

In the current study, the dental biofilm formed after the last exposure to
treatments was analyzed and no significant difference was observed for the fluoride
concentrations among treatments (tests and negative control). If there was any
difference immediately after oral hygiene procedures, they were not detected at the
sampling time. This outcome agrees with previous studies where the fluoride
dentifrice showed no difference from placebo or baseline with respect to the fluoride
concentrations after long-term periods (> 6 hours) [Sidi and Wilson, 1991; Zero et al.,
1992; Whitford et al., 2002; Heijnsbroek et al,. 2006]. Biofilm samples collected after
fluoride dentifrice use indicated that the elevated fluoride concentration found after
brushing were not observed in the samples collected after prolonged time periods.
The potential beneficial effect of a raised fluoride ions concentration found right after
toothbrushing is lost during the following periods of time [Sidi and Wilson, 1991; Zero
et al., 1992; Whitford et al., 2002]. However, high fluoride concentrations were
detected in some studies after use of fluoride mouthrinse in association or not with
fluoride dentifrice [Duckworth et al., 1989; Campus et al.,, 2003; Duckworth and
Morgan, 1991].

Differently from this study results, some papers [Zero et al., 1988, 1992;
Heijnsbroek et al., 2006] showed significantly high salivary fluoride concentrations for
a long-term after the exposure to fluoride dentifrice associated or not with fluoride
mouthrinse. Thus, the interval of exposure to fluoride treatments appeared to
influence the detection of differences in the salivary fluoride levels. It is remarkable
that those studies did not show fluoride concentrations increased in dental biofilm.
Our samples of dental biofilm collected 8 hours after the night-time fluoride
application followed the same pattern found by Zero et al. [1992] and Heijnsbroek et
al. [2006], where no significant difference was found in fluoride levels after 6-7 h.

Based on fluoride retention data described above and obtained by our study, it is
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suggested that the biofilm fluoride clearance is not affected by decreasing salivary
flow rate during sleep.

The current experiment did not show an increase in the salivary fluoride
concentrations after treatments with fluoride agents, neither this was not observed in
the dental biofilm. Duckworth et al. [1992] suggested that there exists an association
among the levels of fluoride in saliva and biofilm and the anti-caries efficacy of the
dentifrices. By Duckworth et al. [1987] and Whitford et al. [2002] findings, a positive
relationship might be observed between fluoride concentrations in saliva and biofilm
samples collected 12 or 18 hours after the last use of a fluoride agent.

Duckworth and Morgan [1991] showed that the residual concentration of
salivary fluoride is about 0.014 ppm approximately 18 hours after brushing with a
fluoride dentifrice containing 1.000 ppm F, which is similar to the salivary fluoride
concentrations found in fluoridated water areas [Page, 1991]. Low intraoral levels of
fluoride continually present showed a beneficial effect on preventing the
demineralization of enamel [Brunn and Thylstrup, 1984].

The fluoride concentrations, in the present study, measured in dental biofilm
and saliva after fluoride or non-fluoride agents application were similar and, probably,
the presence of fluoride ions in these samples were not provided from treatments but
from other fluoride source. The subjects in this experiment lived in a fluoridated water
supply area (0.7 ppm F). The fluoride concentration provides the driving force for
fluoride to pass into the deeper biofilm layers adjacent to the tooth surface and to
determine the initial concentrations in oral retention sites (oral soft tissues, teeth,
biofilm, and hard- and soft-tissues spaces) [Zero et al., 1992]. In the present study
the fluoride concentrations in biofilm were much higher than those found in saliva,
which agrees with data found in the literature [Bowen, 1973]. Due to the biofilm
closeness to the enamel surface, the biofilm should be considered an important
fluoride retention site [Zero et al., 1992]. The water supply fluoridation may have
hidden the long-term effects of fluoride treatments, once the salivary fluoride levels
have been reported to be higher in subjects living in communities with fluoridated
water supply [Oliveby et al., 1990; Whitford et al.; 2005]. In communities supplied
with low fluoride levels in the water, the treatment effects on oral fluids fluoride
concentration is more sensible, declining slowly to baseline levels [Whitford et al.;
2005].
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In our study, it was observed a high degree of inter-subject variation in dental
biofilm fluoride concentrations, and this variability has been reported in previous
studies [Tatevosian, 1990; Duckworth et al., 1992]. Part of this variation may be
attributed to differences in the fluoride-binding characteristics of an individual
subject’s biofilm. The average biofilm fluoride values obtained in the present
experiment were similar to those observed in two in vivo studies which analyzed
fluoride concentration after toothbrushing with fluoride or non-fluoride dentifrice
[Nobre dos Santos et al., 2002; Whitford et al., 2002].

In conclusion, it was observed that the use of a twice a day FD followed by
fluoride mouthrinsing or extra-brushing with fluoride dentifrice did not increase
fluoride retention in saliva and dental biofilm for 8 hours. It is known that people who
consume fluoridated water presenting basal fluoride levels more elevated, however
this study showed that for these subjects no difference could be observed with
respect to the fluoride concentrations in saliva or dental biofilm for long-term periods
after exposure to treatments with fluoride agents. Upon these findings, we suggest
that the toothbrush frequency should be performed within intervals smaller than 8
hours to maintain fluoride levels at an optimal therapeutic level in oral environment in

caries active patients, with regular home use of fluoride oral hygiene agents.
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5. CONSIDERAGOES FINAIS

o A aplicagcdo do dentifricio fluoretado em uma maior frequéncia diferiu dos
procedimentos convencionais de escovagao (2x/dia), entretanto mostrou a mesma
eficacia da utilizacdo adicional de uma solugao fluoretada para bochecho ao uso do
dentifricio fluoretado, em relacéo as modificagdes clinicas da superficie do esmalte e
na sua perda mineral, em condi¢gbes de alto desafio cariogénico. Sendo assim, o
aumento da frequéncia de aplicagao do dentifricio fluoretado pode substituir o uso
associado de agentes topicos de fluor de baixa concentragdo no tratamento de

lesdes de carie ativas.

o Independente do(s) veiculo(s) utilizado(s) ou da frequéncia de aplicagao do(s)
mesmo(s), observa-se que em um periodo de 8 horas apds os tratamentos
fluoretados os niveis de fluor na saliva e no biofilme dental encontram-se em niveis
basais, semelhantes aqueles observados apds o uso de dentifricio ndo fluoretado.
Sugere-se, de acordo com os achados, que a freqliéncia de aplicacdo de agentes
fluoretados de baixa concentracéo seja realizada em intervalos menores que 8 horas
para manter os niveis de fluor elevados no meio bucal em pacientes com atividade

cariogénica.
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Universidade Federal do Rio Grande do Faculdade de Odontologia

COMITE DE ETICA EM PESQUISA
RESOLUGAO

O Comité de Etica em Pesquisa e a Comissao de Pesquisas da Faculdade
de Qdontologia da Universidade Federal do Rio Grande do Sul analisaram
o Projeto:

Numero: 35/06

Titulo: COMPARAGAOQ DA CAPACIDADE DE AGENTES TOPICOS DE
FLUOR EM BAIXA CONCENTRAGAO NA DES-REMINERALIZAGAO
DO ESMALTE BOVINO — ESTUDO /N SITU

Investigador{es) principal(ais): Professoras Lina N. Hashizume,
Marisa Maltz e C.D. Daniela C. C. Souza

O Projeto foi aprovado na reunido do dia 13/06/2006, Ata n® 06/06 do
Comité de Etica em Pesquisa e da Comissdo de Pesquisas, da UFRGS,
por estar adequado ética e metodologicamente e de acordo com a
Resolugédo 196/96 do Conselho Nacional de Saude.

Porto Alegre, 14 dejunho de 20086.

Lt oo Z/xaf{’ -

Prof?. Marisa Maltz
Coordenadora do Comité de Etica em Pesquisas

Prof2. Heloisa Emilia Dias da Silveira
Coordenadora da Comisséo de Pesquisas
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ANEXO B

UNIVERSIDADE FEDERAL DO RIO GRANDE DO SUL
FACULDADE DE ODONTOLOGIA
PROGRAMA DE POS-GRADUAGAO
MESTRADO EM CLINICA ODONTOLOGICA — ENFASE EM CARIOLOGIA

Termo de Consentimento Informado

Titulo do estudo: Comparacéo da capacidade de agentes topicos de fluor em baixa
concentracido na desmineralizacdo do esmalte bovino: estudo in situ.

Pesquisadores responsaveis: Prof?. Dr?. Lina N. Hashizume, Prof?. Dr?. Marisa
Maltz e C.D. Daniela Correia C. Souza.

Objetivo do estudo: Comparar in situ a capacidade de agentes tépicos de flior em
baixa concentracdo na desmineralizacdo do esmalte bovino.

Procedimentos da fase experimental: O participante fara uso de um dispositivo
intra-oral removivel mandibular, confeccionado em acrilico, com 2 sitios onde serao
colocados blocos de esmalte bovino higidos. O estudo sera desenvolvido em 3
periodos de 14 dias cada, onde os participantes serdo distribuidos aleatoriamente
aos tratamentos: Tratamento 1: Dentifricio fluoretado (1100 ppm F, NaF) 2x/dia;
Tratamento 2: Dentifricio fluoretado (1100 ppm F, NaF) 2x/dia associado ao uso de
uma solugdo fluoretada (225 ppm F, NaF) 1x/dia; Tratamento 3: Dentifricio
fluoretado (1100 ppm F, NaF) 3x/dia. Os participantes serdo orientados a proceder a
higiene oral de acordo com o periodo experimental. Para simular exposi¢des ao
flor, o dispositivo intra-oral sera removido e uma solugdo de dentifricio sera
gotejado sobre os blocos de esmalte, e permanecerao sobre eles enquanto os
participantes realizam a escovacao de seus dentes com o mesmo dentifricio. Uma
solucdo de sacarose 20% devera ser gotejada sobre os blocos higidos 8 vezes ao
dia. Os participantes do Grupo 2 serdo orientados a bochechar 10 ml da solugéo
fluoretada por 1 minuto antes de dormir e imediatamente apds a escovagao. Apods
cada fase experimental, os blocos dentais serdo recuperados para analise clinica, de
microdureza e conteudo de fluor.

Direito de desisténcia: O participante tem a liberdade de retirar seu consentimento
a qualquer momento e deixar de participar do estudo, sem qualquer 6nus para si.

Sigilo: Os pesquisadores asseguram a privacidade dos sujeitos quanto aos dados
confidenciais envolvidos na pesquisa. Entretanto, todas as informagdes obtidas
neste estudo poderao ser publicadas com finalidade cientifica, sem divulgacado dos
nomes das pessoas envolvidas.

Consentimento: Declaro ter lido e compreendido integralmente as informagdes
acima antes de assinar este formulario, ndo restando duvidas quanto ao conteudo
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deste termo. Assim, livre de qualquer forma de constrangimento e coacéao, aceito
participar deste estudo.

Nome do Participante: Assinatura:
Telefone para contato: Data:
Nome do Pesquisador: Assinatura:

Telefone do pesquisador para contato:

Este consentimento sera impresso em duas coépias, sendo uma de propriedade do
participante da pesquisa, e outra de propriedade dos pesquisadores responsaveis.



61

ANEXO C

UNIVERSIDADE FEDERAL DO RIO GRANDE DO SUL
FACULDADE DE ODONTOLOGIA
PROGRAMA DE POS-GRADUAGAO
MESTRADO EM CLINICA ODONTOLOGICA — ENFASE EM CARIOLOGIA

Instrucoes aos Participantes

O estudo sera constituido de 3 fases experimentais de 14 dias, com intervalos
de 1 semana entre as fases. Antes do inicio de cada fase experimental, o
participante recebera o dentifricio a ser usado, um frasco com conta-gotas contendo
solugcado de sacarose, um estojo de aparelho ortodéntico e o dispositivo intra-oral.

Durante o periodo do estudo, favor seguir as seguintes instrugdes:

o Nado realizar bochechos com nenhum produto quimico e nao receber
aplicagdes profissionais tépicas de fluor. Utilizar somente os produtos fornecidos
pelos pesquisadores;

o Escovar os dentes com o dentifricio fornecido de acordo com o protocolo
estabelecido para o periodo experimental. Caso precise escovar mais vezes, realizar
a escovacgao sem o dentifricio;

o O dispositivo devera ser removido apenas para a higienizagao e alimentagao.

o A limpeza do aparelho deve ser feita com a escova dental, e em hipdtese
alguma deve tocar as telas;

o Ao remover o aparelho durante as refeicbes mantenha-o envolvido em uma
gaze umedecida;

o A solucdo de sacarose deve ser gotejada sobre os blocos 8 vezes ao dia.
Deve-se esperar 5 minutos para a recolocagao do dispositivo na cavidade bucal;

° Caso seja necessario o uso de algum tipo de medicagdo durante o periodo
experimental, comunicar imediatamente o pesquisador responsavel,

o Em caso de duvidas, entre em contato: 3316-5193 / 9726-6848 (Daniela).

A sua colaboragao é essencial para o sucesso desta pesquisa. Obrigada!



ANEXO D
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Universidade Federal do Rio Grande do Faculdade de Odontologia

COMITE DE ETICA EM PESQUISA
RESOLUGAO

O Comité de Etica em Pesquisa e a Comissdo de Pesquisas da Faculdade
de Odontologia da Universidade Federal do Rio Grande do Sul analisaram
o Projeto:

Numero: 53/06

Titulo: EFEITO DO BOCHECHO COM SOLUGAQ FLUORETADA APOS
ESCOVAGCAO COM DENTIFRICIO FLUORETADO SOBRE OS NIVEIS
DE FLUOR NA SALIVA E BIOFILME DENTARIO

Investigador(es) principal(ais): Professor Lina N. Hashizume e Cs.Ds.
Daniela C.C. Souza, Karina P. Rodriguez

O Projeto foi aprovado na reunido do dia 14/11/2006, Ata n° 11/06 do
Comité de Etica em Pesquisa e da Comissdo de Pesquisas, da UFRGS,
por estar adequado ética e metodologicamente e de acordo com a
Resolugéo 196/96 do Conselho Nacional de Saude.

Porto Alegre, 17 de novembro de 2006.

Prof?. Marisa Maltz
Coordenadora do Comité de Etica em Pesquisas

Qlpz g0+
Prof?. Marisa Maltz
Coordenadora Substituta da Comissédo de Pesquisas
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ANEXO E

UNIVERSIDADE FEDERAL DO RIO GRANDE DO SUL
FACULDADE DE ODONTOLOGIA
PROGRAMA DE POS-GRADUAGAO
MESTRADO EM CLINICA ODONTOLOGICA — ENFASE EM CARIOLOGIA

Termo de Consentimento Informado

Titulo do Estudo: Efeito do bochecho com solugao fluoretada apds escovagao com
dentifricio fluoretado sobre os niveis de fluor na saliva e biofilme dentario.

Pesquisadores Responsaveis: Prof2. Dr?. Lina N. Hashizume, Prof?. Dr?. Marisa
Maltz, C.D. Daniela Correia C. Souza.

Objetivo do Estudo: Analisar a concentragao de fluor na saliva e no biofilme apés
uso dentifricio fluoretado associado ou nao a solugao fluoretada.

Procedimentos da Fase Experimental: O estudo sera desenvolvido em 4 periodos
de 1 semana cada, onde os individuos serao alocados aleatoriamente para os
tratamentos: Tratamento |: escovagao com dentifricio placebo 2x/dia durante tempo
minimo de um minuto;Tratamento Il: escovagao com dentifricio fluoretado (1100 ppm
F, NaF) 2x/dia; Tratamento Ill: escovagdo com dentifricio fluoretado (1100 ppm F,
NaF) 2x/dia associado ao uso de uma solucao fluoretada (225 ppm F, NaF) 1x/dia;
Tratamento IV: escovagdo com dentifricio fluoretado (1100 ppm F, NaF) 3x/dia. Os
individuos serao orientados a proceder a higiene oral de acordo com o periodo
experimental. Nos Tratamentos [, Il, IV os individuos seréo orientados a realizar um
rapido enxague poés-escovacao com 10 ml de agua por 10 segundos. No tratamento
Il os individuos serao orientados a realizar o mesmo procedimento descrito para os
tratamentos | e I, quanto a escovagao e o enxaglie com agua, e em adicdo deverao
realizar um bochecho com solugao fluoretada por 1 minuto, antes de dormir e
imediatamente apds o procedimento de higiene bucal. A solugdo n&do devera ser
ingerida. Nao sera realizado nenhum enxague com agua apds este procedimento.
Apos cada fase experimental amostras de saliva ndo estimulada e biofilme dentario
seréo coletadas 6 horas apos o ultimo procedimento de higiene bucal realizado de
acordo com o tratamento. Todos os individuos fardo parte de todos os grupos de
tratamento, porém em diferentes periodos de tempo. A duracdo de todo o periodo
experimental sera de 8 semanas.

Riscos e Beneficios: O experimento nio oferece riscos aos voluntarios, uma vez
que os periodos experimentais sdo curtos, ndo havendo prejuizos pela utilizagdo do
dentifricio ndo fluoretado. Além disso, ndo havera interrupg¢do de higiene bucal em
nenhum periodo experimental. Os produtos utilizados neste estudo serdo fornecidos
pelos pesquisadores e o voluntario tera acesso ao fluor proveniente destes produtos
nos demais periodos experimentais.
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Acompanhamento e Assisténcia: O participante do estudo recebera atendimento
odontoldgico durante o periodo do experimento, caso seja necessario.

Direito de Desisténcia: O individuo tem a liberdade de retirar seu consentimento a
qualquer momento e deixar de participar do estudo, sem qualquer 6nus para si.

Sigilo: Os pesquisadores asseguram a privacidade dos sujeitos quanto aos dados
confidenciais envolvidos na pesquisa. Entretanto, todas as informag¢des obtidas
neste estudo poderédo ser publicadas com finalidade cientifica, sem divulgagado dos
nomes das pessoas envolvidas.

Consentimento: Declaro ter lido e compreendido integralmente as informagdes
acima antes de assinar este formulario, ndo restando duvidas quanto ao conteudo
deste termo. Assim, livre de qualquer forma de constrangimento e coagédo, aceito
participar deste estudo.

Nome do Participante: Assinatura:
Telefone para contato: Data:
Nome do Pesquisador: Assinatura:

Telefone do Pesquisador para contato: 3316.5193
Comité de Etica da Faculdade de Odontologia da UFRGS
Telefone para contato: 3316.5187

Este consentimento sera impresso em duas copias, sendo uma de propriedade do
participante da pesquisa, e outra de propriedade dos pesquisadores responsaveis.



65

ANEXO F

UNIVERSIDADE FEDERAL DO RIO GRANDE DO SUL
FACULDADE DE ODONTOLOGIA
PROGRAMA DE POS-GRADUAGAO
MESTRADO EM CLINICA ODONTOLOGICA — ENFASE EM CARIOLOGIA

Instrucoes aos Participantes

O estudo sera constituido de 4 fases experimentais de 7 dias, com intervalos
de 1 semana entre as fases. Antes do inicio de cada fase experimental, cada
participante recebera o(s) produto(s) estabelecido(s) e um frasco-medida de 10 ml.

Durante o periodo do estudo, favor seguir as seguintes instrugoes:

° Nao realizar bochechos com nenhum produto quimico e nao receber
aplicagdes profissionais topicas de fluor. Utilizar somente os produtos fornecidos
pelos pesquisadores;

o Escovar os dentes, de modo habitual, com o dentifricio fornecido. Caso precise
escovar mais vezes do que a frequéncia estabelecida, realizar a escovagao sem o
dentifricio;

o Comparecer ao Laboratério de Bioquimica e Microbiologia Bucal (LABIM - sala
402) nas datas e horarios marcados para coleta de saliva e biofilme dentario;

° No dia de coleta das amostras de saliva e biofilme dentario, o participante nao
devera realizar o procedimento de higiene bucal pela manha, como também néo
podera ingerir alimentos ou liquidos uma hora e meia antes da coleta;

° Caso seja necessario o uso de algum tipo de medicagao durante o periodo
experimental, comunicar imediatamente o pesquisador responsavel,

° Semanalmente o participante devera comparecer ao LABIM para devolver os
produtos em uso e troca-los por outros, evitando confusdes na sua utilizacdo durante
as fases experimentais seguintes;

o Em caso de duvidas, entre em contato: 3316-5193 / 9726-6848 (Daniela).

A sua colaboragao é essencial para o sucesso desta pesquisa. Obrigada!



