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RESUMO

O clareamento dental é o tratamento mais conservador em casos de
escurecimento dos dentes e pode ser realizado por meio de técnicas em consultorio,
caseira, e ainda, pela utilizacdo de cremes dentais branqueadores. O mecanismo de
acdo dos dentifricios clareadores baseia-se na remoc¢ado de pigmentos extrinsecos
através de abrasivos em sua composicdo que podem causar alteracdes na superficie
do esmalte dental e/ou restauracdes. O objetivo deste estudo duplo-cego
randomizado foi avaliar a rugosidade superficial do esmalte e a alteracéo de cor apds
um més de uso dos dentifricios branqueadores e a durabilidade da cor obtida 1 més
apos a interrupcao do uso desse tipo de dentifricio. Foram selecionados 3 dentifricios
sendo 2 clareadores Colgate Luminous White (LW) e Sensodyne Branqueador Extra
Fresh (SB) e 1 convencional — controle- Colgate Total 12 Clean Mint (TD). Trinta
voluntarios foram distribuidos, por sorteio, em 3 grupos (n=10) correspondentes aos
dentifricios, que foram previamente colocados em tubos identificados por cédigos por
um profissional que ndo participou da pesquisa. Dessa forma o avaliador e 0s
voluntarios ndo tinham conhecimento a qual grupo experimental pertenciam — estudo
duplo cego randomizado. Uma semana antes do inicio da fase experimental foi
realizada a adequacdo do meio bucal através de profilaxia com pedra-pomes,
raspagem de calculo supragengival e polimento coronario, também foi entregue aos
voluntarios uma escova de dentes e um dentifricio ndo clareador, diferente do
dentifricio controle, Sorriso Dentes Brancos, para padronizacdo do meio bucal (wash-
out). Apds uma semana, os voluntarios foram moldados com silicone de adi¢éo para
obtencéo de uma réplica do incisivo central superior em resina epoxica para avaliacdo
da rugosidade superficial inicial e foi realizada a avaliacdo da cor inicial dos incisivos
centrais e caninos superiores com um espectrofotdmetro. Nesse momento cada
voluntario recebeu o dentifricio correspondente a seu grupo e foi orientado a usa-lo
durante um més. Apds 1 més, a cor dos incisivos centrais e caninos foi mensurada e
os voluntarios moldados novamente para se obter uma segunda réplica do incisivo
central superior para avaliacdo da rugosidade final. Os dentifricios clareadores foram
recolhidos e os voluntarios voltaram a utilizar um dentifricio ndo clareador usado no
wash-out. Um més apds, foi realizada nova avaliagdo de cor para se analisar a
alteracdo da cor. A avaliacdo da rugosidade superficial foi feita em 3 pontos

equidistantes em uma area de 25mm? na face vestibular das réplicas em resina epoxi



do incisivo central superior usando um perfildmetro. Para analise estatistica, os dados
foram submetidos a analise de variancia em esquema fatorial com medidas repetidas
(p<0,05). Os resultados mostraram que nao houve diferenca estatistica entre os
dentifricios estudados em relacdo a variacdo de cor e rugosidade superficial para
todas as condi¢cbes estudadas. Assim foi possivel concluir que os cremes dentais
clareadores utilizados neste estudo nao foram capazes de alterar a cor inicial de

dentes e ndo causaram mudancas na rugosidade superficial do esmalte.

PALAVRAS-CHAVE: Escovacgédo dentaria; Dentifricio; Clareamento dentario



ABSTRACT

Dental bleaching is the most conservative treatment in cases of tooth
discoloration and can be performed through at-home and in-office bleaching
techniques and also by the use of whitening toothpastes. The mechanism of action of
whitening dentifrices is based on the removal of extrinsic pigments through abrasive
components that can cause changes in the surface of the tooth and/or restorations.
The aim of this randomized double-blind study was to evaluate the enamel surface
roughness and the color change after one month of whitening toothpaste use and the
color stability obtained 1 month after its interruption. Three dentifrices were selected,
which two were whitening dentifrices, Colgate Luminous White and Sensodyne
Whitening Extra Fresh, and one was a conventional dentifrice - Colgate Total 12 Clean
Mint. 30 volunteers were divided into 3 groups (n = 10) corresponding to the dentifrices,
which were previously placed in encoded tubes by a professional who did not
participate in the research. Thus, the evaluator and the volunteers had no knowledge
to which experimental group they belonged - randomized double-blinded study. One
week before the beginning of the experimental phase, it was performed pumice
prophylaxis, supragingival calculus removal and crown polishing. A toothbrush and a
different non-bleaching dentifrice, Sorriso Dentes Brancos, were also given to the
volunteers for the research standardization (wash-out). After one week, the volunteers
were molded with addition silicone to obtain an epoxy resin replica of the upper central
incisor for the initial surface roughness evaluation Also, the initial color of the incisors
and canines was evaluated with a spectrophotometer. At that moment, each volunteer
received the dentifrice corresponding to their group and were instructed to use it for a
month. After 1 month, the color of the central incisors and canines was measured and
the volunteers were molded again to obtain a second replica of the upper central incisor
to evaluate the final roughness. The whitening dentifrices were collected and the
volunteers received the non-bleaching dentifrice used in the wash-out. One month later,
a new color evaluation was performed to analyze the color variation. The evaluation of
the surface roughness was performed in 3 equidistant points from a 25 mm? area in
the vestibular tooth surface of the epoxy resin replicas using a profilometer. For
statistical analysis, the data were submitted to a two-way repeated-measures ANOVA
(p<0.05). The results showed that there was no statistical difference between the

dentifrices for color difference and surface roughness for all the studied conditions.



Thus, it was possible to conclude that the whitening dentifrices used in this study were
not able to alter the initial color of the teeth and did not cause changes in the surface
roughness of the enamel.

KEY-WORDS: Toothbrushing; Dentifrices; Tooth bleaching
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1 INTRODUCAO

A cor do dente é influenciada por fatores intrinsecos e extrinsecos (JOINER,
2004; WATTS et al., 2001). As caracteristicas intrinsecas sdo determinadas pelas
propriedades de reflexao e absorcdo de luz do esmalte e, principalmente, da dentina
(JOINER, 2010). Ja as caracteristicas extrinsecas estéo relacionadas com a fixacao
de pigmentos na pelicula adquirida e superficie do esmalte (SULIEMAN et al., 2003;
JOINER et al., 1995).

Em casos de escurecimento dental por fatores extrinsecos e intrinsecos o
clareamento dental é considerado o tratamento mais conservador. Para realizacdo
deste procedimento séo utilizados géis clareadores que possuem o peréxido de
hidrogénio como agente ativo (KWON et al., 2015; DAHL et al., 2003). Essa molécula
possui baixo peso molecular que facilita sua difusao através dos prismas de esmalte
e tubulos dentinarios, e que reage com as moléculas de pigmento (KWON et al., 2012).
Os pigmentos sdo formados por cadeias aroméaticas contendo moléculas conjugadas
de dupla ligacdo que através da acdo de reducdo do peroxido de hidrogénio séo
quebradas em moléculas menores tornando-as passiveis de remog¢do em meio
aguoso (KWON et al., 2015; MCNAUGHT et al.,, 1997; ALBERS, 1991), como
consequéncia ha o clareamento da cor do dente.

O clareamento dental pode ser realizado por meio de técnica caseira, de
consultério ou pela auto aplicacdo — over-the-counter - através de cremes dentais
branqueadores, tiras clareadoras e enxaguantes bucais branqueadores. O
clareamento dental caseiro consiste na aplicacdo de gel clareador com baixa
concentracdo de peroxido de hidrogénio ou peroxido de carbamida sobre a superficie
vestibular dos dentes, sob supervisdo do cirurgido-dentista. Essa técnica apresenta
baixa incidéncia de sensibilidade dental e irritacdo gengival (BASTING et al., 2012;
MEIRELES et al.,, 2008). Por outro lado, o clareamento realizado em consultério
consiste em um tratamento mais rapido com gel clareador de concentracdo elevada,
no qual o cirurgido-dentista possui total controle do procedimento clinico (BASTING et
al., 2012; DA COSTA et al., 2010). O terceiro método de clareamento dental consiste
na auto aplicacdo de produtos disponibilizados em farméacias e supermercados para
populacdo sem a necessidade de supervisdo do cirurgido-dentista. Esse método
consiste da utilizacdo de produtos clareadores contendo peréxido de hidrogénio com

menor concentracdo do que os géis clareadores caseiros como tiras clareadoras e
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enxaguantes bucais branqueadores com o0 objetivo de remover pigmentacao
intrinseca e dentifricios branqueadores que atuam na remocdo e controle da
pigmentacédo extrinseca (TORRES et al., 2013).

Os dentifricios clareadores atuam na remocdo e controle da pigmentacao
extrinseca através da adicdo de quantidades maiores de abrasivos, detergentes e
alguns produtos contém baixas concentracBes de peroxido de carbamida ou de
hidrogénio que auxiliam no efeito clareador (CAREY, 2014).

Esses dentifricios sdo compostos por abrasivos especificos e agentes quimicos
como enzimas, citratos, pirofosfatos e hexametafosfatos (JOINER, 2010). As enzimas
e citratos sdo combinados e adicionados com o propésito de degradar peliculas
adquiridas pigmentadas, porque essa pelicula € composta de proteinas salivares
passiveis de degradacado, devido a isso, essas enzimas apresentam efetividade na
remocao de pigmentacdo extrinseca tal como a pigmentacao por clorexidina (EMLING
et al.,, 1992; EMLING et al., 1992; LYON et al., 1991). Os pirofosfatos e
hexametafosfatos possuem forte ligacdo com o esmalte e auxiliam na remocéo de
pigmentos adsorvidos (SHELLIS et al., 2005; WHITE 2002). Pode-se ter também a
incorporacao de peréxidos nos dentifricios que auxiliam na diminuicdo da coloracédo
amarelada do dente e aumento de luminosidade (BAIG et al., 2005; KLEBER et al.,
1998).

Os abrasivos que compdem esses dentifricios ndo sado capazes de remover
pigmentos intrinsecos ou alterar a coloracdo natural da dentina (JOINER, 2010),
porém sdo o0s principais agentes de remocéo e prevencao na formacéo de pigmentos
extrinsecos (WHITE et al., 2001).

A capacidade de remocédo desses pigmentos esta diretamente relacionada a
capacidade de desgaste de seus abrasivos, que é influenciada pela dureza, tipo e
tamanho das particulas e pH do dentifricio (HILGENBERG et al., 2011). O mecanismo
de acdo dos cremes dentais clareadores se da por meio da remog¢do mecanica do
pigmento. O agente abrasivo se prende as cerdas da escova e por ser mais resistente
que o pigmento, este acaba sendo removido durante a agdo mecanica da escovacao,
deixando a superficie limpa (LEWIS et al., 2004).

Entretanto, alguns cuidados devem ser considerados, pois se o0 dentifricio
possuir quantidade excessiva de abrasivos, estes poderdo ocasionar lesbes aos
tecidos duros e moles, e também as restauracdes existentes podendo causar

recessao gengival, abrasao cervical e hipersensibilidade dentinaria (JOINER et al.,
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2008; DE MENEZES et al., 2004). Nos casos em que esses produtos sdo associados
aos geéis clareadores ha aumento significativo na rugosidade superficial do esmalte
(MELO et al., 2014; OZKAN et al., 2013) e, se os pacientes possuem restauracées
estéticas, ha o aumento da rugosidade superficial das resinas compostas (BARBIERI
et al., 2011). Por esses motivos o dentifricio deve ser capaz de promover a limpeza
da superficie dentéria sem que ocorra o desgaste excessivo desta estrutura ou de
restauracdes preexistentes.

Cada dentifricio possui um indice de abrasividade da dentina RDA (relative
dentin abrasivity) que é capaz de influenciar na rugosidade de superficie do esmalte
e materiais odontolégicos (ROSA et al., 2016). Esse indice determina a abrasividade
relativa do dentifricio que n&o deve ultrapassar o valor de 250 (valor de seguranca da
ADA), porém ndo demonstra as alteracdes que o uso prolongado destes produtos
pode causar na superficie dental. Por outro lado, em estudos “in vivo” ndo é possivel
se avaliar na cavidade bucal o resultado do uso continuo de dentifricios
branqueadores na superficie dental. Devido a isso, a obtencdo de réplicas da
superficie dental pode ser uma maneira efetiva para se avaliar indiretamente o efeito
do uso de dentifricios no esmalte.

Os dentifricios clareadores sdo expostos em prateleiras de drogarias e
supermercados com livre acesso a populacdo e trazem em sua embalagem frases
gue chamam atencdo para o seu resultado branqueador, prometendo inclusive, no
caso de alguns produtos, a reducao do tom escuro dos dentes. No entanto, existem
poucos estudos clinicos que comprovem a acao desse tipo de dentifricio e o seu efeito
sobre a superficie dental, e ainda, a seguranca de seu uso sem a supervisdao do
cirurgido-dentista. Por estas razdes, a proposicdo deste estudo foi avaliar a
rugosidade de superficie e diferenca de cor proporcionada por dentifricios clareadores

apos um més e estabilidade de cor ap6s um més sem utilizar esses dentifricios.
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2 ARTIGO: Surface roughness evaluation and bleaching efficiency on tooth
enamel after using whitening toothpaste: a randomized double-blinded study
Artigo sumetido ao periédico Dental Materials (Anexo 2)

Coppini EK, Prieto LT, Barbosa IF, Barreto SC, Pierote JJA, Picolo MZ, Dias CTS,
Paulillo LAMS

ABSTRACT

Objective: The action mechanism of whitening dentifrices is based on removal of
extrinsic pigments using abrasive components that can cause changes in the surface
of the tooth and/or restorations. The aim in this randomized double-blinded study was
to evaluate the enamel surface roughness and color change after one month of
whitening toothpaste use and the color stability obtained 1 month after its interruption.
Methods: Three dentifrices were selected, which two were whitening dentifrices,
Colgate Luminous White (LW) and Sensodyne Whitening Extra Fresh (SB), and one
was a conventional dentifrice (Control) - Colgate Total 12 Clean Mint (TD). 30
volunteers were divided into 3 groups (n = 10) corresponding to the dentifrices, which
were previously placed in encoded tubes by a professional who did not participate in
the research. Thus, the evaluator and volunteers had no knowledge to which
experimental group they belonged - randomized double-blinded study. The volunteers
were molded with addition silicone to obtain an epoxy resin replica of the upper central
incisor for the initial surface roughness evaluation and the initial color of the incisors
and canines was evaluated with a spectrophotometer after one week of wash-out. After
1 month, the color of the central incisors and canines was measured again and the
volunteers were molded to obtain a second replica to the final roughness analysis. Also,
the dentifrices were taken and the volunteers received a different toothpaste which
was used on the wash-out phase too. One month later, a new color evaluation was
performed to analyze the final color variation. The evaluation of the surface roughness
was performed in 3 equidistant points from a 25 mm? area in the vestibular tooth
surface of the epoxy resin replicas using a profilometer. Data were submitted to a two-
way repeated-measures ANOVA (p<0.05).

Results: The results showed that there was no statistical difference between the

dentifrices for color difference and surface roughness for all the studied conditions.
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Conclusion: It was possible to conclude that the whitening dentifrices used in this
study were not able to alter the initial color of the teeth and did not cause changes in
the surface roughness of enamel.

Clinical significance: Whitening dentifrices are sold as products capable of producing
bleaching effects misleading the consumer into buying these abrasive toothpastes that

may cause problems if used without dentist supervision.

INTRODUCTION

The tooth color is influenced by intrinsic and extrinsic factors.'? The intrinsic
characteristics are determined by the light reflection and absorption properties of the
enamel and, mainly, the dentin.® The extrinsic characteristics are related to pigments
incorporation within the acquired pellicle and enamel tooth surface.*® The
incorporation of these pigments is related to factors such as poor oral hygiene, smoking,
beverages ingestion such as tea, coffee, wine, among others.?°6 In order to remove
this kind of pigmentation, whitening dentifrices were introduced into the market.’

The whitening toothpaste has solid abrasives, humectant, thickening agents,
surfactant, fluoride, pacifying agents and buffering agents.® This composition is similar
to non-whitening dentifrices, however whitening dentifrices have more abrasives and
may contain peroxides in its formula.?

The abrasives most commonly used in toothpastes are hydrated silica, calcium
carbonate, dicalcium phosphate dehydrate, calcium pyrophosphate, alumina, perlite
and sodium bicarbonate®, which removes extrinsic stains. During tooth brushing, the
abrasive particles are trapped between the toothbrush bristle and the stained tooth
surface.1? Since the particle is harder than the stain, the stain is removed for the teeth
surface.® However in interproximal surface and malocclusion areas, the efficiency of
these products are compromised by the difficult access of the toothbrush.3

Although these dentifrices are efficient on removing extrinsic stain, their
abrasion could cause gingival recession, cervical abrasion, dentin
hipersensitivity'**?and excessive dental wear,'® mainly when applied with bleaching
treatments.141516 Each toothpaste has a RDA (Relative Dentin Abrasivity) value which
influences on the enamel and restoration surface roughness.'” Since it is not possible
to evaluate the outcomes of whitening toothpastes continuous use on the tooth surface,

an epoxy resin replica may be an effective indirect method to evaluate the effects of
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these products on the enamel surface. The population easily obtains these dentifrices
and the manufacturer advertises on the label that the aim of these products is to bleach
which can lead to a frequent or even continuous use of whitening toothpastes without
clinical evidence. Nevertheless, there are few clinical trials that evaluate the safety and
efficacy of these products on its bleaching capability and dental and restoration wear
caused by their continuous use without dentist supervision.

For these reasons the purpose of this study was to evaluate quantitatively the
surface roughness and color difference caused by whitening dentifrices after one
month follow-up and the color stability after one month without using these toothpastes.
The null hypotheses were: 1) there would be no color difference; 2) there would be no

surface alteration after one month using whitening dentifrices.
MATERIAL AND METHOD

The Institutional Ethics Research Committee approved this research (CAAE —
1659416.9.0000.5418). The volunteers of this study were selected by the inclusion and
exclusion criteria and signed the Participation Consent containing all the information
for this study.

The inclusion criteria for this research were: volunteers between 18 and 30
years old, independent of gender, with no periodontal disease and caries free, that
never bleached their teeth, have no systemic disease, and no anterior teeth restoration.
The exclusion criteria included volunteers with: natural white teeth (B1 or Al in Vita
Classical scale, VITA, Bad Sackingen, SWZ); poor oral hygiene; allergies to any of the
products; chronic medicine needs; smoking habits; drugs addiction; caries lesion;
extensive posterior restoration; and pregnant women.

The materials used on this research are described in table 1.

Table 1. materials used on this in vivo study to evaluate the effect of whitening

dentifrices on surface roughness and color difference on enamel surface.

DENTIFRICE COMPONENTS MANUFACTURER

COLGATE TOTAL 12 Sodium Fluoride (1450ppm)
Triclosan 0,3%;
CLEAN MINT Aqua;
Hydrated Silica;
Glicerin;
Sorbitol; COLGATE-PALMOLIVE

Sodium Lauryl Sulfate; ~
PVM/MA Copolymer; INDULSTRIAL LTDA. SAO
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Carrageenan; BERNARDO DO CAMPO, SP —
Sodium hydroxide;
Sodium Saccharine; BRAZIL
Titanium Dioxide
COLGATE LUMINOUS Sodium Fluoride (1100ppm);
Aqua;
WHITE Hydrated Silica;
Glicerin;
Sorbitol;
Pentasodium Triphosphate; COLGATE-PALMOLIVE

PEG 12; %
Tetrapotassium Pyrophosphate; INDULSTRIAL LTDA. SAO

Sodium Lauryl Sulfate; BERNARDO DO CAMPO. SP —
Cellulose Gum; '

Polyethylene; BRAZIL
Cocamidopryl Betaine;

Xanthan Gum

Sodium hydroxide;

Sodium Saccharine;

Titanium Dioxide;
Blue 1 Lake
SENSODYNE Sodium Fluoride (1384 ppm);

Potassium Nitrate 5%
BRANQUEADOR EXTRA Sorbitol;

FRESH éﬁi‘;gi GLAXOSMITHKLINE BRASIL
Glycerin; LTDA SA, RIO DE JANEIRO, RJ,
Pentasodium Triphosphate;
Polyethylene Glycol; BRAZIL
Titanium Dioxide;
Sodium Methyl Cocoyl Taurate;
Cocamidopropyl Betaine;
Xanthan Gum;

Sodium Hydroxide;
Sodium Saccharin

On the first appointment, the volunteers had their supragingival calculus
removed, posterior teeth restoration polish, pumice prophylaxis, and oral hygiene
instruction was performed. They received the non-studied and non-whitening dentifrice
(Sorriso Dentes Brancos, Colgate-Palmolive Industrial LTDA., Sdo Bernardo do
Campo, SP, Brazil) and a toothbrush (Colgate Twister, Colgate-Palmolive Industrial
LTDA, Séo Bernardo do Campo, SP, Brazil) and were instructed to brush their teeth
three times a day during a week before the beginning of the study - wash-out. After
that, the toothpaste was taken and they received the toothpastes of this experiment.
There was no restriction on the volunteers’ diet.

A dentist that did not participate on this research randomly divided the
volunteers on their experimental groups (n=10): Group 1: Colgate Total 12 Clean Mint
(TD) (control); Group 2: Colgate Luminous White (LW); Group 3: Sensodyne
Branqueador Extra Fresh (SB). The same dentist removed the toothpastes from their

original tubes and allocated them in tubes with code marks in a way that neither
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volunteer or researcher knew the group each volunteer was allocated - randomized
double-blinded experiment.

Volunteers were molded with addition silicone impression material (Express XT,
3M ESPE, Sumaré, SP, Brazil) to obtain an epoxy resin model of the upper central
incisor for surface roughness analysis. This procedure was performed at the same day
they received their group’s toothpastes. It was also performed a mold (Express XT, 3M
ESPE, Sumaré, SP, Brazil) from the superior anterior teeth which was used as a guide
for the spectrophotometer equipment in a way tooth color was always analyzed at the
same point and then first color data of the upper central incisors and upper canines
was collected.

After one month, a new color evaluation was performed and the volunteers were
molded to obtain a new model for the final surface roughness analysis. The experiment
toothpastes were taken and the volunteers received the same non-whitening dentifrice
used for the wash-out phase. After another month, the final color data was obtained to
observe the final teeth color aspect.

The color data was obtained by a spectrophotometer (VITA Easyshade
Advance, VITA, Bad Sackingen, SWZ). The color analysis was performed before the
whitening toothpaste distribution, one month after using them and one month after their
interruption for both upper central incisors and both upper canines using CIELab
system. The color difference (AE) was determined by the formula:
AE=[(AL*)?+(Aa*)?+(Ab*)?]¥2, The data was determined by the means of central
incisors and means of canines for each volunteer. For statistical analysis, the mean of
central incisors and mean of canines were separately analyzed.

For surface roughness analysis, an area of 25mm? was determined in the center
of the vestibular surface of the right central incisive epoxy resin model using a precision
paquimeter (Mitutoyo Sul Americana LTDA., Séo Paulo, SP, Brazil). The models were
obtained before and one month after using the experimental group’s toothpastes. The
models were set in a metallographic precision cutter (Isomet 1000, Buehler Ltd., Lake
Buff, IL, USA) where they were cut by a high-concentration diamond disc (Extec Corp.,
Enfield, CT, USA) under constant irrigation. This process resulted in 5x5mm squares
which had their palatine surface hand planned by a 400-grit silicon carbide sandpaper
(3M 411Q, Sumaré Brazil, SP, Brazil). The samples were then taken to ultrasonic bath
for 10 minutes to debris removal. After that, the samples were placed in a dry closed

tube until the surface roughness analysis was performed.
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The samples were analyzed using a profilometer (Dektak 150 Surface Profiler,
Bruker, Atibaia, SP, Brazil) in three equidistant regions. It was performed in a 100 pm
extension for 10 seconds to obtain the surface roughness mean (Ra).

For statistical analysis, the data were submitted to two-way repeated-measures
ANOVA with 5% probability for both tests.

RESULTS
Color difference

Central Incisors: Data were submitted to normality test (Shapiro-Wilk) which
showed heterogeneity problems to central incisor color difference. For this reason,
data was transformed by raising to the exponent 0,4 correcting the problem. The two-
way repeated-measures ANOVA did not show statistical difference for color difference
on this study periods to central incisors (p=0.7843)(Table 2).

Canines: Data were submitted to normality test (Shapiro-Wilk) which showed no
problems to canines. The two-way repeated-measures ANOVA did not show statistical
difference for color difference on this study periods to canines (p=0.6130). (Table 2).

Table 2: Result of color difference (AE) for whitening dentifrices used on this in vivo

randomized double blinded studx.

INCISOR
Group Means (SD) ANOVA (5%)
TDT1 1.52 (x0.73) a
TDT2 1.55 (+0.91) a
LWT1 1.17 (x0.65) a
LWT2 1.20 (x0.52) a
SBT1 1.17 (+0.56) a
SBT2 1.29 (+0.82) a
CANINE
Group Means (SD) Anova (5%)

TDT1 1.26 (+0.56) a
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TDT2 1.49 (+0.56) a
LWT1 1.48 (+0.71) a
LWT2 1.49 (+0.69) a
SBT1 1.27 (+0.61) a
SBT2 1.68 (+0.40) a

Means followed by the same letter indicates no statistical difference between the groups.

Surface roughness analysis

The two-way repeated-measures ANOVA did not show statistical difference for
surface roughness test between the studied groups (p=0.3314) (Table 3).

Table 3: Result for surface roughness (Ra) test for whitening dentifrices used on this

in vivo randomized double-blinded studx.

Group Means (SD) ANOVA (5%)
TDT1 1308.8 (+462.1) a
TDT2 1520.3 (+459.8) a
LWT1 1173.2 (¥540.4) a
LWT2 1217.6 (£526.7) a
SBT1 1448.6 (£634.0) a
SBT2 1733.1 (+835.6) a

Means followed by the same letter indicates no statistical difference between the groups.

DISCUSSION

Toothpaste contains solid abrasives, humectants, thickening agents, fluoride
and other components on their formulation.®> The whitening toothpastes possess
basically the same composition and are thus classified by the ability to remove
pigments and prevent extrinsic stain formation.'” However, these toothpastes show in
their label that they are able to produce bleaching effects which was not observed on
this study as the statistical analysis showed no difference between the groups
confirming the first null hypothesis. Only whitening dentifrices based on silica abrasive
as bleaching component were studied in order to evaluate their efficiency and compare
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with a control silica based dentifrice, and thus avoiding comparison between different
abrasive types and focusing only in quantity of abrasives.

Whitening effect of dentifrices is associated to the quantity of abrasives on their
formula,*®and for this reason the whitening dentifrices have more abrasives when
compared to conventional non-whitening dentifrices.®'’ In this study there was no
statistical difference between the control toothpaste and the whitening ones and this
probably happened because all dentifrices have abrasive on their formula. In other
words, the quantity of abrasives on the whitening dentifrices of this study was not able
to promote the dental bleaching. The abrasive was the same for the 3 toothpastes and
this low alteration was not able to change the tooth color. In addition to this, there is no
study that justifies the use of abrasives as bleaching agents. In order to achieve a
bleaching effect, the hydrogen peroxide, active bleaching agent, is necessary,?’and its
efficiency depends of exposure time and concentration on the tooth surface.?'??> The
medicine control government agencies should request the label and advertisement
changes of these products so the consumer does not use a whitening dentifrice when
not indicated.

The second null hypothesis of this study was accepted, as there was no
statistical difference on surface roughness between the groups. Toothpaste’s abrasion
is influenced by size, shape, hardness and concentration of the abrasive particle.® In
this study all groups were silica based which probably justifies the results. Silica based
dentifrices are less abrasives when compared with other types of abrasives,?3?4and
probably for this reason there was no increase of surface roughness after teeth
brushing with these toothpastes. Another hypothesis that may justify this result is the
saliva exposure to the tooth surface. The deposition of calcium, phosphate and fluorine
ions of the saliva probably worked as a protective effect preventing tooth wear.2526

In this study it was obtained epoxy resin replicas of sound tooth surfaces in order
to analyze the surface roughness. Due to the quantity of irregularities on the surface
teeth, it was impossible to realize the roughness test in the entire vestibular surface.
To work around this problem, a 25mm? area was determined at the exact center of the
vestibular surface where the surface roughness was analyzed in 3 plane equidistant
regions. As there are anatomic differences between the volunteers, the measurement
was not in the same point for all samples, but always in the delimited area. The surface
roughness evaluation through replicas showed a valid methodology as it allows the

analyses of the surface tooth close to a clinical reality.
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CONCLUSION

Based on this study’s results, the whitening toothpastes were not able to
promote dental bleaching and changes on enamel surface roughness on the studied
period.
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3 CONCLUSAO

Baseado nos resultados obtidos neste estudo, foi possivel concluir que os
dentifricios clareadores ndo foram capazes de promover o clareamento dental. Foi
possivel concluir também que os cremes dentais clareadores ndo causaram

mudancas significativas na superficie de esmalte higido no periodo estudado.
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APENDICE 1: Metodologia ilustrada

Para o desenvolvimento desse estudo foram usados os cremes dentais Colgate
Total 12 Clean Mint (Figura 1); Colgate Luminous White (Figura 2); e Sensodyne
Branqueador Extra Fresh (Figura 3).

Figura 1: Colgate Total 12 Clean Mint (TD)

Figura 2: Colgate Luminous White (LW)

Figura 3: Sensodyne Branqueador Extra Fresh (SB
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Na consulta inicial foi realizada a raspagem de calculo supra gengival, profilaxia
com pedra pomes e agua e polimento das restauragdes preexistentes, orientacao de
técnica de higiene bucal e entrega do creme dental ndo objeto do estudo (Sorriso
Dentes Brancos — Figura 4) e escova de dentes (Colgate Twister - Figura 5) — Periodo
de “wash-out”. Os voluntarios foram orientados a realizar a escovacgéao trés vezes por
dia durante uma semana e ndo foram impostas restricdes quanto aos habitos
alimentares. Apés esse periodo, esse creme dental foi recolhido e substituido pelos

dentifricios em estudo de acordo com seu grupo experimental.

Figura 4: Sorriso Dentes Brancos

Figura 5: Escova de dentes Colgate Twister
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Um cirurgido-dentista que nao participou da pesquisa dividiu, por sorteio os
voluntarios nos grupos experimentais (n=10 Grupo 1: Colgate Total 12 Clean Mint
(controle) (TD); Grupo 2: Colgate Luminous White (LW); Grupo 3: Sensodyne
Branqueador Extra Fresh (SB). O mesmo dentista removeus os cremes dentais em
estudo dos tubos originais e acondicionou em tubos identificados com cddigos (Figura

6) e entregou aos voluntarios, para que o voluntario e o pesquisador responsavel pelo
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estudo ndo soubessem a que grupo pertencia o voluntario — Estudo duplo cego

randomizado.

Figura 6: Dentifricios alocados em tubos com cédigos

Tubo 1: Colgate Total 12 Clean Mint; Tubo 2: Colgate Luminous White;
Tubo 3: Sendodyne Branqueador Extra Fresh

Os pacientes foram moldados com silicone de adig&do (Express XT, 3M ESPE,
Sumaré, SP, Brasil) na regido de incisivos superiores para confec¢do de modelo inicial
em resina epodxica para avaliacdo de rugosidade superficial inicial (Figura 7a-f). A
moldagem foi realizada no mesmo dia em que os voluntéarios receberam os dentifricios
de acordo com o seu grupo experimental. Neste mesmo dia um guia foi confeccionado
através de um molde obtido com a massa densa do silicone de adicdo (Express XT
Pasta Densa Soft, 3M ESPE, Sumaré, SP, Brasil) através da moldagem da regiédo de
incisivos e caninos superiores (Figura 8). Esse guia em silicone teve a funcdo de
posicionar a ponta do espectrofotdmetro utilizado na leitura da cor dos dois incisivos
e dois caninos superiores sempre ha mesma posi¢ao durante toda a pesquisa (Figuras
9 e 10).
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Figuras 7(a-f): Procedimento de moldagem para obtencédo de molde e modelo do incisivo central em
resina epoxi.

Figura 8:Guia em silicone por adicdo usada para padronizar a localizacdo da
mensuracao da cor.
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Figura 9: Mensuragédo de cor no canino superior direito. Para analise estatistica a
cor foi definida através da média obtida entre os dois caninos.

Figura 10: Mensuracao de cor no incisivo central superior direito. Para analise estatistica
a cor foi definida através da média obtida entre os dois incisivos.

Apbés um més, foi realizada novamente a avaliacdo de cor e 0s voluntarios
foram moldados com silicone por adigdo e novo modelo foi obtido para avaliacdo da
rugosidade superficial final. Os dentifricios testados foram recolhidos e substituidos
pelo dentifricio ndo clareador padrao utilizado previamente ao inicio do estudo (Sorriso
Dentes Brancos) (wash-out). Um més apdés o término do uso do dentifricio clareador
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os voluntarios foram novamente avaliados para se proservar o aspecto da coloracao
dental.

Para analise de cor, a avaliacdo quantitativa foi realizada utilizando-se um
espectrofotometro (VITA Easyshade Advance, VITA, Bad Sackingen, SWZ). A cor foi
analisada com os dentes hidratados previamente a utilizacdo dos dentifricios
clareadores, ap6s um més de uso de dentifricio clareador e um més apos o término
do tratamento. A comparacdo de cor nos periodos citados foi determinada pela
variagao de cor (AE), calculada usando-se a férmula: AE = [(AL*)2+(Aa*)2+(Ab*)2]Y2. O
resultado de variacao de cor para incisivos foi obtido através da média entre os dois
incisivos centrais superiores e a variacao de cor para caninos foi obtido através da
média entre os dois caninos superiores. A analise estatistica de incisivos centrais e
caninos foi realizada separadamente.

Para a andlise de rugosidade superficial, uma area de 25mm? foi delimitada na
regido central da face vestibular do incisivo central superior direito nos modelos em
resina epoxi (Figura 11) utilizando-se paquimetro de precisao (Mitutoyo Sul Americana
LTDA., Sdo Paulo, SP, Brasil). Em seguida, os modelos foram recortados em
cortadeira metalogréfica (Isomet 1000, Buehler Ltd., Lake Buff, IL, EUA) utilizando-se
disco diamantado de alta concentracdo (Extec Corp., Enfield, CT, EUA) em alta
velocidade e irrigacdo constante, obtendo-se uma amostra com 5mm x 5mm. As
superficies palatinas das amostras foram planificadas manualmente utilizando lixas
de carbeto de silicio de granulacdo 400 (3M 411Q, Sumaré Brazil, SP, Brasil) (Figura
12) e levadas a banho ultrassénico por 10 minutos para remocdo dos debris e
obtencdo de uma amostra limpa e planificada (Figura 13). Depois disso foram

mantidas em ambiente fechado e seco até a andlise da rugosidade superficial.
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Figura 11: Area de 25 mm?2 Figura 12: planificacdo da  Figura 13: amostra planificada
demarcada

orcao palatina da amostra

As amostras foram levadas ao perfildmetro (Dektak 150 Surface Profiler, Bruker,
Atibaia, SP, Brazil) (Figura 14) onde foram realizadas analises de 100 uM a velocidade
de 10 segundos (Figura 15) em trés regifes equidistantes para a obtencdo da

rugosidade média (Ra) de cada amostra (Figura 16).

Figura 14: Equipamento utilizado para avaliagdo da rugosidade de superficie




Figura 15: Ensaio de rugosidade de superficie a velocidade de 10 segundos

Figura 16: Resultado da analise de rugosidade de superficie
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Abstract

Objective: The aim of this randomized double-blind study was to evaluate the enamel surface roughness and
the color change after one month of whitening toothpaste use and the color stability obtained 1 month after its
interruption. Methods: Two whitening dentifrices, Colgate Luminous White (LW) and Sensodyne Whitening
Extra Fresh (SB), and one conventional dentifrice (Control) - Colgate Total 12 Clean Mint (TD) were selected.
30 volunteers were divided into 3 groups (n = 10) corresponding to the dentifrices, which were previously
placed in encoded tubes by a professional who did not participate in the research. Thus, the evaluator and the
volunteers had no knowledge to which experimental group they belonged - randomized double-blinded study.
The volunteers were molded with addition silicone to obtain an epoxy resin replica of the upper central incisor
for the initial surface roughness evaluation and the initial color of the incisors and canines was evaluated with
a spectrophotometer after one week of wash-out. After 1 month, the color of the central incisors and canines
was measured again and the volunteers were molded to obtain a second replica to the final roughness
analysis. Also, the dentifrices were taken and the volunteers received a different toothpaste which was used on
the wash-out phase too. One month later, a new color evaluation was performed to analyze the final color
variation. The evaluation of the surface roughness was performed in 3 equidistant points from a 25 mm2 area
in the vestibular tooth surface of the epoxy resin replicas using a profilometer. Results: Data were submitted to
a two-way repeated-measures ANOVA (p<0.05). The results showed that there was no statistical difference
between the dentifrices for color difference and surface roughness for all the studied conditions. Conclusion: It
was possible to conclude that the whitening dentifrices used in this study were not able to alter the initial color
of the teeth and did not cause changes in the surface roughness of the enamel. Significance: Whitening
dentifrices are sold as products capable of producing bleaching effects misleading the consumer into buying
these abrasive toothpastes that may cause problems if used without dentist supervision.
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