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IMPACT OF MICROABRASION ON THE EFFECTIVENESS OF TOOTH BLEACHING

Short title: Microabrasion on bleaching effectiveness

SUMMARY

The aim of the present study was to evaluate the effect of prior microabrasion on the teeth color
change and tooth bleaching effectiveness. Eight sound molars were mesio-distally sectioned and
the halves were randomly allocated to receive enamel microabrasion or non-abrasion (control) in
one of surfaces (buccal or lingual), while the remaining surface received the other treatment. The
tooth color on baseline was evaluated by spectrophotometer (CieL*a*b system). After the
microabrasion procedure, the tooth color was measured again. Following, the specimens were
bleached with 35% hydrogen peroxide for two sessions with one-week interval. The color was re-
evaluated 7 days after each section and 30 days after the second session. The effect of enamel
microabrasion on color changes was evaluated by paired T-test. Deltas L*, a*, b*, and E were
calculated and data submitted to 2-way repeated measure ANOVA followed by Tukey's test.
Paired T-test was also used to assess possible differences on the ultimate color achieved after
tooth bleaching. Enamel microabrasion reduced the lightness and increased the redness of
specimens. Specimens that received microabrasion presented higher values of AL* than control
after each bleaching procedure; and higher Aa* after the 2" pleaching session. However, the
prior enamel microabrasion did not affect the ultimate values of color parameters. Despite enamel
microabrasion have modified the tooth color, this procedure did not affect the ultimate results
achieved with tooth bleaching using a high-concentrated hydrogen peroxide.
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INTRODUCTION

Tooth discoloration is usually treated with restorative procedures or using more
conservative approaches such as tooth bleaching approaches (1,2). The tooth bleaching
techniques performed either in office or by patients at home are carried out using bleaching
agents based on hydrogen or carbamide peroxides (3-5). The bleaching effect is achieved due to
oxidative action of peroxides and its sub-products on the organic matrix of the tooth tissues
modifying its optical properties (6,7). Despite the high success rates observed for both in-office
and at-home bleaching procedures (4,5), using oxidative agents are unable to solve aesthetic
alterations of teeth when the discoloration is intrinsic in the enamel due to fluorosis staining and
other enamel hypoplasia, or white lesion spot caused by dental caries (8,9).

In the presence of the enamel alterations, the superficial enamel removal by abrasive
product associated to acid etching using the so-called enamel microabrasion is frequently carried
out by clinicians to solve tooth discolorations limited to enamel (10-13). The enamel
microabrasion procedure is performed by active application of a paste containing an acid (usually
phosphoric or hydrochloric), which demineralizes the superficial layers of enamel, and an
abrasive such as silicon carbide or pumice to remove the demineralized enamel (11,12). The
rationale is to remove the affected outer layer, preserving the unaltered inner enamel. Therefore,
the success of enamel microabrasion depends on the depth of enamel alteration. Moreover, the
partial removal of enamel within reduction on its thickness increases the light transmission
through of enamel, allowing an increased perception of dentin (12,14). Thus, it is expected darker
color of teeth submitted to microabrasion due to thinner enamel, similarly to darkening observed
on cervical area or by ageing of teeth.

Despite the possible effect the enamel microabrasion on color modification, few studies
are found evaluating this outcome following microabrasion procedures. Furthermore, considering
a possible tooth darkening due to microabrasion, tooth bleaching procedures using peroxides
might be required following the abrasive procedure to reach proper esthetic (15,16). However, to
the best of our knowledge, there is no study evaluating the effect of prior enamel microabrasion
on effectiveness of following tooth bleaching. Thus, this study aimed to evaluate the color
alteration on tooth caused by enamel microabrasion as well its effect on effectiveness of

following tooth bleaching. The null hypotheses tested were that 1) the enamel microabrasion does



not intervene on the tooth color; and 2) the tooth bleaching was not affected by prior enamel

microabrasion.
MATERIALS AND METHODS
Experimental design

Hemi-sections of sound molars were submitted to microabrasion, while the opposite
hemi-section of the same tooth was used as control. Following, all hemi-sections were submitted
to two sessions of tooth bleaching with 35% hydrogen peroxide. The color changes were
evaluated using the parameters L*, a*, and b*. The effect of microabrasion on these parameters
was analyzed as well as the bleaching effects on color changes regarding to time of assessment in
three-levels (after each session and 30 days after the last session) and prior enamel microabrasion

in two levels (absent or present).
Sample preparation and randomization

Eight sound third molars without cracks or fractures were selected for the study. The
molars were sectioned using a diamond saw coupled to a hand-piece on cement-enamel junction;
and the roots were excluded. Following, the crowns were mesio-distally sectioned in two halves
containing the buccal or lingual enamel surface. For each molar, one hemi-section was randomly
allocated to receive enamel microabrasion, while the other one was used as control for this
procedure. The randomization was carried out using a randomized list created using a webpage

www.sealedenvelope.com.

Baseline measurements

Baseline color measurements of all specimens were carried-out using a
spectrophotometer SP60 (X-Rite, Grand Rapids, MI, USA) based on the Commission
Internationale de I'Eclairage (CIE) L*a*b system. The readings were performed under a white
background during the entire experiment, while the values of parameters L*, a* and b* were

recorded.
Microabrasion procedures

For the hemi-sections allocated to be submitted to enamel microabrasion, the procedure
was performed using 6.6% HCI slurry with silicone carbide micro-particles (Opalustre, Ultradent

Products, Inc., South Jordan, UT, USA). The buccal/ lingual enamel was air-dried and a small
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amount of abrasive slurry was applied over the enamel with a rubber cup attached to hand-piece
for 60 seconds under low rotation. After remove the abrasive and dry the enamel, the procedure
was repeated until to complete 10 applications. After the enamel microabrasion, the color
measurements were performed again and the specimens were stored for 24 h under 100% of

humidity.
Tooth bleaching

The bleaching agent based on 35% hydrogen peroxide (HP Whiteness Maxx, FGM,
Joinville, SC, Brazil) was manipulated according to manufacturer's recommendation and applied
over the enamel surface of all specimens, remaining for 15 minutes. After this time, the bleaching
agent over the surface was replaced to totalize 3 applications (45 minutes). Then, the bleaching
agent was completely removed using water-stream, and the specimens stored in distilled water
for one week. After this period, the color of the specimens was again measured and a second
bleaching session performed, following the procedures described previously. The bleached
specimens were stored in distilled water and further color measurements carried-out after 7 and
30 days from the second bleaching session. For each time of assessment, color changes were
measured by AL*, Aa* and Ab* calculation based on data measured at baseline or after the
microabrasion for teeth from control and abraded, respectively. Delta E was calculated by
following equation: AE= [(AL)? + (Aa)’ + (Ab)*]Y2

Statistical Analysis

In order to evaluate the effect of the microabrasion on color changes, data (before and
after) of L*, a* and b* from specimens submitted to paired T-test. In order to assess the bleaching
effectiveness, data from color changes (AL*, Aa*, Ab* and AE) were individually submitted to 2-
way repeated measure ANOVA (“time of assessment” as repetition factor) followed by Tukey's
post hoc test. Paired T-tests were used to assess differences on color parameters at baseline and
final between the specimens allocated to receive or not enamel microabrasion. A significance

level of 95% was set for all statistical analyses.
RESULTS

Table 1 shows the changes on color parameters caused by enamel microabrasion. The
microabrasion reduced the lightness and increased the redness of teeth, did not affecting the

parameter b*. Table 2 presents the color changes following the bleaching procedures. Regarding
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AL*, 2-way Repeated measured ANOVA showed that both the “moment of assessment” (p <
0.001) and “prior microabrasion” (p = 0.044) affected the tooth lightness, whereas the interaction
was not significant (p = 0.491). Reduced alteration on lightness was observed after the 1% session
and the highest lightness changes were found 30 days after the second session, irrespective to
perform or not prior microabrasion. For all times of assessment, specimens submitted to enamel
microabrasion presented higher lightness changes. Data of Aa* were affected by the “time of
assessment” (p < 0.001), whereas the “prior microabrasion” alone (p = 0.063) was not significant
but intervene on data (p-value for interaction = 0.037). Irrespective to performing enamel
microabrasion, lowest Aa* values were observed after the 1% session without difference between
the other times of assessment. The prior microabrasion affected the Aa* only on evaluation
performed 7 days after the 2" session, when abraded teeth presented the highest values. For Ab*,
only the “time of assessment” (p < 0.001) intervene on results, while the “prior microabrasion” (p
= 0.755) and the interaction between the factors (p = 0.187) were not significant. Highest
reduction on yellowness was observed 30 days after the 2™ session of tooth bleaching, while no
difference was observed between the other “times of assessment”. Statistical analysis of data
from AE also indicated that only the “times of assessment” (p < 0.001) affected the pooled color
change, while the prior enamel microabrasion (p = 0.350; for interaction, p = 0.838) does not
modify the AE values. Highest color changes were observed 30 days after the last bleaching

session without difference between the other times.

The figure 1 illustrates the behavior of color parameters during the entire experiment for
both control and abraded teeth. The paired T-tests demonstrated that the prior microabrasion did
not intervene on color parameters observed in the final of the experiment and that there was no

difference on tooth color of specimens on baseline.
DISCUSSION

The enamel microabrasion is a usually conservative aesthetic procedure used to treat spot
lesions restricted to enamel tissue such as hypoplasia or white spot lesion caused by dental
caries.”*® Corroborating with the clinical observations, the enamel removal by microabrasion
affected the tooth color, rejecting the first null hypothesis of study. The lightness (L*) of teeth
was reduced and redness (a*) increased by the abrasive procedure. This color changes due to

erosive ability of the slurry rubbed over the enamel. Despite the thickness modification of enamel



was not measured in the present study, it is expected an enamel thickness reduction ranging to 25
to 200 pum due to microabrasion (17). A thinner enamel allows higher light transmission through
of this tissue, increasing the visualization of underlay dentin and reducing the lightness and

increasing the redness (14).

Once that the patients are frequently requiring whiter teeth, the reduction on lightness and
increased redness caused by enamel microabrasion might require an additional aesthetic
intervention, while the tooth bleaching is the more conservative approach (15,16). In the present
study a high-concentrated hydrogen peroxide based bleaching agent was used simulating an in-
office tooth bleaching procedure. Despite the at-home bleaching agents are largely used by
patients with successful, the in-office bleaching still recommended for some clinical situations
including patients presenting gingival recession, gastric disorders, or reduced salivary flowing
(18-20). Moreover, using an in-office bleaching agent with hydrogen peroxide activation by its
mixing with the thickener facilitates the experimental protocol reducing bias when compared to
at-home products, while the peroxide activation depends on pH buffering by saliva (21). The
action mechanism of bleaching agents is related to oxy-reduction reaction of peroxides within
stain molecules located in the organic matrix, while these molecules become simpler and whiter
(6,7). The results of the presents study found that the bleaching effect was mainly related to
changes on lightness (L*) and redness (a*), while slight alteration on yellowness was observed.
Teeth submitted to prior microabrasion presented higher values of AL* than those observed for
specimens from control condition at all times of assessment. These results can be explained due
to differences at color presented by specimens prior to tooth bleaching, while the teeth submitted
to microabrasion presented reduced lightness. It has been demonstrated that the bleaching effect
is limited and usually more pronounced when carried out in darker teeth (4). This fact also
explains the higher changes on parameter a* observed for abraded teeth following the 2™ session

of tooth bleaching.

Beside to the differences on color change following the bleaching procedures, the results
of the present study demonstrated that the prior microabrasion did not affect the ultimate color
achieved by tooth bleaching with hydrogen peroxide. Thus, the second hypothesis was accepted.
In fact, the values of all color parameters were similar at the last assessment. It is reasonable to
think that slower bleaching could occurs for the abraded teeth due to darker color due to prior

microabrasion. However, the results demonstrated similar color (absence on difference for all
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color parameter) between the abraded and control specimens after the 1% session of tooth
bleaching. Moreover, additional bleaching effect was achieved with the 2" session and within the
30 days following this last peroxide application. This last change color was mainly related to
increasing on lightness and reduction on yellowness, whereas the no significant modification on
redness was observed. The measurement of color after 30 days was chosen to determine any
residual effect of tooth bleaching and to simulate clinical conditions when a rebound effect has
been demonstrated (3,22). The rebound effect tends to slight reduce the effect reached by tooth
bleaching and is mainly due to physiological response to pulpal damage. On the other hand, this
effect is not expected using ex-vivo teeth and the color changes following the storage time might
be associated to any possible residual effect of peroxide remaining in the hard tooth tissue
(23,24). It is hypothesized that the absence of pulpal pressure in extracted teeth can reduce the
removal of peroxide and its products, mainly than located inside the dentinal tubules; while these

components can produce additional bleaching effect (25).

The outcomes of the present study demonstrated that the enamel microabrasion did not
affect the bleaching effectiveness, despite to reduce the lightness and increase the redness of
teeth. One important limitation of method used was that teeth without any enamel discoloration
(i.e. fluorosis, white spot lesion) were used. Further to facility to obtain specimens, using teeth
without any enamel discoloration helps to standardize the baseline measurement. However, it is
difficult to determine if the enamel removal by microabrasion techniques performed would be
enough to eliminate any kind of enamel alteration. Moreover, measuring the enamel thickness
and its reduction following the microabrasion procedure can help to associate this alteration with
the color changes. Thus, further studies seeking out to turn these reported limitations might be

required to confirm the findings of the present study.



SUMMARY IN PORTUGUESE

O objetivo deste estudo foi avaliar o efeito da microabraséo prévia na alteracéo de cor dos dentes
e na efetividade do clareamento dental. Oito molares higidos foram mesio-distalmente
seccionados e as metades foram aleatoriamente alocadas para receberem microabrasdo do esmalte
ou nenhuma abraséo (controle) em uma das faces (vestibular ou lingual), enquanto que a face
remanescente recebeu o outro tratamento. A cor inicial dos dentes foi avaliada com um
espectrofotdmetro (sistema CieL*a*b). Apds o procedimento de microabrasao, a cor do dente foi
reavaliada. Em seguida, as amostras foram clareadas com peroxido de hidrogénio a 35% por duas
sessdes com uma semana de intervalo. A cor foi reavaliada 7 dias apds cada sesséo e 30 dias apos
a segunda sesséo. O efeito da microabrasdo do esmalte na mudanca de cor foi avaliado pelo teste
T pareado. Deltas L*, a*, b* e E foram calculados e os dados submetidos a ANOVA de duas vias
para medidas repetidas e teste de Tukey. Teste T pareado também foi usado para verificar
possiveis diferencas na cor final alcancada com o clareamento dental. A microabrasdo do esmalte
reduziu a luminosidade e aumentou a tonalidade vermelha nas amostras. Amostras submetidas a
microabrasdo apresentaram maiores valores de AL* que o controle apds cada procedimento
clareador, e maior Aa* apds a 22 sessdo de clareamento. Entretanto, a microabrasdo prévia do
esmalte ndo afetou os valores finais dos parametros de cor. Apesar da microabrado do esmalte ter
alterado a cor dental, este procedimento ndo afetou os resultados finais alcangados com o

clareamento dental usando alta concentracdo de perdxido de hidrogénio.
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Table 1. Means (standard deviation) for each color parameter changes following the enamel

microabrasion procedure (n=8).

Color parameter
Time of assessment

L* a* b*
Baseline 87.5(1.8) 2.5(0.8) 10.3 (2.8)
After microabrasion 85.8 (1.7) 3.1(1.0) 10.8 (4.3)
p-value* 0.001 0.032 0.706

* Calculated by paired T-test.
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Table 2. Means (standard deviation) of changes on color parameters following the bleaching procedures (n = 8).

Deltas from baseline measurement

Time of

* * * E
assessment L a E

Control Abraded Control Abraded Control Abraded Control Abraded

After 1% session 1.3 (1.0) B¢ 23(1.2)"° -11(04)" -1.4(05)" -20(.07"" -0.7@7N"™ 315" 492"
After 2" session 2.9 (1.3)% 3814 -1.7(0.7)% -240.7)™ -133.0)"" -13(4.6)"" 4710 6123

Final 44 (1.7)% B57@7)™ -20(05)" -24(0.6)™ -45(22)" -44(45" 68(1.9)" 8527

Distinct letters (uppercase for row, lowercase for column) indicate statistical difference (p < 0.05).
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FIGURE CAPTIONS

Figure 1. Behavior of color parameters (L* - a; a* - c¢; and b* - e) during the experiment

according to presence or absence of prior microabrasion; and comparison between the color

parameters (L* - b; a* - d; and b* - f) at baseline and at final of experiment from teeth

allocated to receive or not microabrasion. Bars indicate standard error.
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estd sendo considerado para publicacdo em outro periddico, quer seja no formato impresso ou

eletronico.

ENDERECO ELETRONICO PARA SUBMISSAO:

http://mc04.manuscriptcentral.com/bdj-scielo

SERAO CONSIDERADOS APENAS TRABALHOS REDIGIDOS EM INGLES. Autores
cuja lingua nativa ndo seja o Inglés, devem ter seus manuscritos revisados por profissionais
proficientes na Lingua Inglesa. Os trabalhos aceitos para publicacdo serdo submetidos a
Revisdo Técnica, que compreende revisdo linglistica, revisdo das normas técnicas e

adequacdo ao padrdo de publicacdo do periddico. O custo da Revisdo Técnica sera

repassado_aos autores. A submissdo de um manuscrito ao BDJ implica na aceitacéo

prévia desta condicdo. A decisdo de aceitacdo para publicacdo é de responsabilidade dos
Editores e baseia-se nas recomendagdes do corpo editorial e/ou revisores "ad hoc". Os
manuscritos que ndo forem considerados aptos para publicacdo receberdo um e-mail
justificando a decisdo. Os conceitos emitidos nos trabalhos publicados no BDJ sdo de
responsabilidade exclusiva dos autores, nédo refletindo obrigatoriamente a opinido do corpo

editorial.

Os artigos aceitos para a publicagéo se tornam propriedade da revista.

A Revista adota sistema para identificagdo de plagiarismo (AntiPlagiarist - ACNP
Software)
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FORMA E PREPARACAO DE MANUSCRITOS

AS NORMAS DESCRITAS A SEGUIR DEVERAO SER CRITERIOSAMENTE
SEGUIDAS.

GERAL

e Submeter o manuscrito em Word e em PDF, composto pela pagina de rosto, texto,
tabelas, legendas das figuras e figuras (fotografias, micrografias, desenhos
esquematicos, graficos e imagens geradas em computador, etc).

e O manuscrito deve ser digitado usando fonte Times New Roman 12, espago
entrelinhas de 1,5 e margens de 2,5 cm em todos os lados. NAO UTILIZAR negrito,

marcas d'agua ou outros recursos para tornar o texto visualmente atrativo.
e As paginas devem ser numeradas seqiencialmente, comecando no Summary.

e Trabalhos completos devem estar divididos sequencialmente conforme os itens

abaixo:

1 Pagina de Rosto
2 Summary e Key Words
3 Introdugéo, Material e Meétodos, Resultados e Discusséo
4. Resumo em Portugués (obrigatdério apenas para 0s autores nacionais)
5. Agradecimentos (se houver)
6 Referéncias
7 Tabelas
8 Legendas das figuras
9. Figuras

e Todos os titulos dos capitulos (Introducdo, Material e Métodos, etc) em letras
maidsculas e sem negrito.

« Resultados e Discussdo NAQ podem ser apresentados conjuntamente.

o Comunicagdes rapidas e relatos de casos devem ser divididos em itens apropriados.

e Produtos, equipamentos e materiais: na primeira citacdo mencionar 0 nome do
fabricante e o local de fabricacdo completo (cidade, estado e pais). Nas demais
citacOes, incluir apenas o nome do fabricante.

e Todas as abreviacbes devem ter sua descricdo por extenso, entre parénteses, na
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primeira vez em que sdo mencionadas.
PAGINA DE ROSTO

e A primeira pagina deve conter: titulo do trabalho, titulo resumido (short title) com no
méaximo 40 caracteres, nome dos autores (maximo 6), Departamento, Faculdade e/ou
Universidade/Instituicio a que pertencem (incluindo cidade, estado e pais). NAO
INCLUIR titulagdo (DDS, MSc, PhD etc) e/ou cargos dos autores (Professor, Aluno
de Pos-Graduacao, etc).

e Incluir o nome e endereco completo do autor para correspondéncia (informar e-
mail, telefone e fax).

o A pégina de rosto deve ser incluida em arquivo separado do manuscrito.

MANUSCRITO

e O manuscrito deve conter:
A primeira pagina do manuscrito deve conter: titulo do trabalho, titulo resumido

(short title) com no méaximo 40 caracteres, sem 0 nome dos autores.
SUMMARY

e A segunda pagina deve conter o Summary (resumo em Inglés; maximo 250 palavras),
em redacdo continua, descrevendo o objetivo, material e métodos, resultados e
conclusdes. Néo dividir em topicos e ndo citar referéncias.

e Abaixo do Summary deve ser incluida uma lista de Key Words (5 no maximo), em

letras mindsculas, separadas por virgulas.
INTRODUCAO

e Breve descricdo dos objetivos do estudo, apresentando somente as referéncias
pertinentes. Ndo deve ser feita uma extensa revisdo da literatura existente. As

hipdteses do trabalho devem ser claramente apresentadas.
MATERIAL E METODOS
o A metodologia, bem como os materiais, técnicas e equipamentos utilizados devem ser
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apresentados de forma detalhada. Indicar os testes estatisticos utilizados neste

capitulo.
RESULTADOS

o Apresentar os resultados em uma sequéncia logica no texto, tabelas e figuras,
enfatizando as informagdes importantes.

o Os dados das tabelas e figuras ndo devem ser repetidos no texto.

o Tabelas e figuras devem trazer informacdes distintas ou complementares entre si.

o Os dados estatisticos devem ser descritos neste capitulo.
DISCUSSAO

e Resumir os fatos encontrados sem repetir em detalhes os dados fornecidos nos
Resultados.

o Comparar as observacdes do trabalho com as de outros estudos relevantes, indicando
as implicacfes dos achados e suas limitacBes. Citar outros estudos pertinentes.

o Apresentar as conclusfes no final deste capitulo. Preferencialmente, as conclusdes

devem ser dispostas de forma corrida, isto é, evitar cita-las em topicos.
RESUMO (em Portugués) - Somente para autores nacionais

O resumo em Portugués deve ser IDENTICO ao resumo em Inglés (Summary). OBS: NAO

COLOCAR titulo e palavras-chave em Portugués.
AGRADECIMENTOS

O Apoio financeiro de agéncias governamentais deve ser mencionado. Agradecimentos a

auxilio técnico e assisténcia de colaboradores podem ser feitos neste capitulo.
REFERENCIAS

e As referéncias devem ser apresentadas de acordo com o estilo do Brazilian Dental
Journal. E recomendado aos autores consultar nimeros recentes do BDJ para se
familiarizar com a forma de citagéo das referéncias.

e As referéncias devem ser numeradas por ordem de aparecimento no texto e citadas
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entre parénteses, sem espago entre os ndmeros: (1), (3,5,8), (10-15). NAO USAR
SOBRESCRITO.

o Para artigos com dois autores deve-se citar os dois nomes sempre que o artigo for

referido. Ex: "According to Santos and Silva (1)...". Para artigos com trés ou mais
autores, citar apenas o primeiro autor, seguido de "et al.". Ex: "Pécora et al. (2)
reported that..."

e Na lista de referéncias, os nomes de TODOS OS AUTORES de cada artigo devem
ser relacionados. Para trabalhos com 7 ou mais autores, 0s 6 primeiros autores devem
ser listados seguido de "et al."

o A lista de referéncias deve ser digitada no final do manuscrito, em seqléncia
numérica. Citar NO MAXIMO 25 referéncias.

e A citacdo de abstracts e livros, bem como de artigos publicados em revistas néo

indexadas deve ser evitada, a menos que seja absolutamente necessario. N&o citar
referéncias em Portugués.
e Os titulos dos periddicos devem estar abreviados de acordo com o Dental Index. O

estilo e pontuacédo das referéncias devem seguir o formato indicado abaixo:
Periddico
1. Lea SC, Landini G, Walmsley AD. A novel method for the evaluation of powered
toothbrush oscillation characteristics. Am J Dent 2004;17:307-309.

Livro

2. Shafer WG, Hine MK, Levy BM. A textbook of oral pathology. 4th ed. Philadelphia: WB
Saunders; 1983.
Capitulo de Livro

3. Walton RE, Rotstein I. Bleaching discolored teeth: internal and external. In: Principles and
Practice of Endodontics. Walton RE (Editor). 2nd ed. Philadelphia: WB Saunders; 1996. p
385-400.

TABELAS

e As tabelas com seus respectivos titulos devem ser inseridas apds o texto, numeradas

com algarismos arabicos; NAO UTILIZAR linhas verticais, negrito e letras

maiusculas (exceto as iniciais).

o O titulo de cada tabela deve ser colocado na parte superior.
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o Cada tabela deve conter toda a informacao necessaria, de modo a ser compreendida

independentemente do texto.
FIGURAS

« NAO SERAO ACEITAS FIGURAS INSERIDAS EM ARQUIVOS
ORIGINADOS EM EDITORES DE TEXTO COMO O WORD E NEM
FIGURAS EM POWER POINT;

e Os arquivos digitais das imagens devem ser gerados em Photoshop, Corel ou outro
software similar, com extensdo TIFF e resolucdo minima de 300 dpi. Apenas figuras
em PRETO E BRANCO sé&o publicadas. Salvar as figuras no CD-ROM.

« Letras e marcas de identificacdo devem ser claras e definidas. Areas criticas de

radiografias e fotomicrografias devem estar isoladas e/ou demarcadas.

o Partes separadas de uma mesma figura devem ser legendadas com
letras maiusculas (A, B, C, etc). Figuras simples e pranchas de figuras devem ter
largura minima de 8 cm e 16 cm, respectivamente.

e As legendas das figuras devem ser numeradas com algarismos arabicos e
apresentadas em uma pagina separada, apés a lista de referéncias (ou apos as tabelas,

quando houver).

ENVIO DE MANUSCRITOS

CHECAR OS ITENS ABAIXO ANTES DE ENVIAR O MANUSCRITO A REVISTA
1. Carta de submisséo.

2.Pagina de rosto.

3. Manuscrito (incluindo tabelas e legendas).

4. No manuscrito, observar:

- identificacéo dos autores somente na pagina de rosto.
- texto digitado em fonte Times New Roman 12, espaco entrelinhas de 1,5 e margem de 2,5

cm em todos 0S lados.
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- tabelas, legendas e figuras ao final do texto.

5. Os arquivos digitais as figuras em preto e branco, salvas em TIFF, com resolugdo minima
de 300 dpi.

N&o ha taxas para submissdo e avaliacdo de artigos.

A Taxa de Revisdo técnica varia de R$ 450,00 a R$ 500,00 Reais Brasileiros (para autores
nacionais) ou U$ 200 a U$ 300 Dolares Americanos (para autores estrangeiros) e sera
cobrada do autor correspondente, ainda que apenas pequenas corre¢fes no manuscrito sejam

necessarias
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