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LANA, A. S. A influéncia do numero de queimas e da caracterizacao extrinseca na
rugosidade de uma ceramica a base de silicato de litio reforgada por zirconia. Juiz de Fora
(MG), 2021. 34p. Monografia (Curso de Graduagcao em Odontologia) — Faculdade de
Odontologia, Universidade Federal de Juiz de Fora.

RESUMO

O objetivo do estudo foi avaliar a rugosidade superficial de uma ceramica de silicato
de litio reforgada por zircénia (ZLS) apds a caracterizacao extrinseca e multiplas queimas.
Blocos da ceramica ZLS (VITA Suprinity), foram arredondados e fatiados para obtencao
de 90 discos com 12 mm de didmetro e 1,2 mm de espessura, distribuidos em 6 grupos
(n=15) de acordo com o tratamento da superficie (CO: Controle - sem pigmentacao; DF —
“‘Double Firing”: cristalizacdo e pigmentacado realizados em passos separados; SF —
“Single Firing”: cristalizacdo e pigmentacdo em passo unico;) e quantidade de queimas (Il
- 2 queimas; IV - 4 queimas): COIl, COIV, DFIl, DFIV, SFIl e SFIV. As amostras foram
entdo submetidas a analise de rugosidade Ra (perfilometria). Os dados obtidos foram
submetidos as analises estatisticas de variancia (ANOVA), teste de Tukey e teste-t (a =
5%). Os resultados obtidos revelaram que ambos os tipos de tratamentos realizados para
pigmentacdo aumentaram a rugosidade da ceramica (p < 0,01), sendo o grupo DF o que
apresentou o maior aumento na rugosidade. O numero de queimas, por sua vez,
influenciou na rugosidade superficial (DFIl: 122 um; DFIV: 77 ym; p < 0,01) apenas dos
grupos DF. Dessa forma, foi verificado que a caracterizacdo extrinseca promove um
aumento da rugosidade superficial e que a técnica que obteve melhores resultados de
caracterizacao extrinseca da ceramica de silicato de litio reforgada por zircénia, no que se
refere a rugosidade superficial, foi a do grupo SF.

Palavras-Chave: ceramicas, silicato de litio reforgcado por zirconia, queimas, rugosidade
superficial.



LANA, A. S. The influence of repeated firings and extrinsic characterization on the
roughness of a zirconia-reinforced lithium silicate ceramic. Juiz de Fora (MG), 2021. 34p.
Monografia (Curso de Graduacdo em Odontologia) — Faculdade de Odontologia,
Universidade Federal de Juiz de Fora.

ABSTRACT

The aim of the study was to evaluate the surface roughness of a zirconia-reinforced
lithium silicate ceramic (ZLS) after extrinsic characterization and multiple firing. ZLS (VITA
Suprinity) ceramic blocks were rounded and sliced to obtain 90 discs with 12 mm in
diameter and 1.2 mm in thickness, distributed in 6 groups (n = 15) according to the surface
freatment (CO: Control - without pigmentation; DF - “Double Firing”: crystallization and
pigmentation performed in separate steps; SF - “Single Firing”: crystallization and
pigmentation in a single step;) and number of firings (Il - 2 fires; IV - 4 fires): COIll, COlV,
DFII, DFIV, SFIl and SFIV. The samples were then subjected to the roughness analysis
(profilometry). The data obtained were submitted to statistical analysis of variance
(ANOVA), Tukey's test and t-test (a = 5%). The results obtained revealed that both types
of treatments performed for pigmentation increased the roughness of the ceramic (p
<0.01), with the DF group having the greatest increase in roughness. The number of burns
influenced the surface roughness (DFIl: 122 um; DFIV: 77 um; p <0.01) only in the DF
groups. It was concluded that the extrinsic characterization promotes an increase in
surface roughness and that the technique that obtained the best results of extrinsic
characterization of lithium silicate ceramics reinforced by zirconia, regarding surface
roughness, was that of the SF group.

Keywords: ceramics, zirconia-reinforced lithium silicate, burns, surface roughness.
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1 INTRODUCAO

As ceramicas odontoldgicas tém sido cada vez mais utilizadas como material
reabilitador devido suas adequadas propriedades estéticas, biocompatibilidade, além
do aprimoramento continuo da sua resisténcia e estabilidade quimica no ambiente
bucal (ELSAKA e ELNAGHY, 2016). Essas podem ser classificadas quanto ao seu
conteudo, se diferenciando em cerdmicas vitreas (como as feldspaticas, as
leuciticas e o dissilicato de litio) e ceramicas cristalinas/policristalinas (sendo um
exemplo classico a zircbnia). As primeiras sdo compostas por um material amorfo,
uma fase vitrea e, eventualmente, um conteudo cristalino, mas em baixa proporgao
(BISPO, 2016). Esse refor¢co € realizado na tentativa de aumentar a resisténcia
dessas ceramicas sem prejudicar suas propriedades estéticas (GRACIS et al., 2015;
NISHIOKA et al., 2018).

Muitas dessas ceramicas estdo disponiveis em formato de blocos para
CAD/CAM (Computer-aided-design/computer-aided-manufacturing) na intencao de
reduzir as falhas intrinsecas no material a partir de uma producdo e um
processamento mecanizado, o qual minimiza os defeitos oriundos de etapas
técnico-dependentes. Esse tipo de processamento promove, ainda, uma melhor
precisdo e adaptacdo das restauracdes através da fresagem de blocos
pré-fabricados (KASSOTAKIS et al., 2015; PARK e CHOI, 2016; WENDLER et al.,
2016; OTTONI et al., 2018).

Um exemplo desse tipo de ceramica vitrea CAD/CAM é o silicato de litio
reforcado por zircénia (ou monosilicato de litio) (VITA Suprinity, VITA Zahnfabrik,
Bad Sackingen, Alemanha). Sua estrutura € composta predominantemente por uma
matriz vitrea sintética (56-64% de diéxido de silicio e 15-21% de 6xido de litio)
reforcada com cristais de zircnia (8-12%), além de pigmentos (MONTEIRO et al.,
2018), o que permite que o material associe as propriedades 6éticas de sua matriz
vitrea com a resisténcia da zirconia (MENDONCA ET AL., 2019). A tenacidade a
fratura deste material encontra-se entre 1,3 e 4,7 MPa m'2 (TRAINI et al., 2016;
OTTONI et al., 2018), resisténcia a flexao biaxial de 207 a 611 MPa (WENDLER et
al., 2016; OTTONI et al., 2018), médulo elastico de 103 GPa (BELLI et al., 2017) e
dureza de 6.53 GPa (ELSAKA e ELNAGHY, 2016). Visto isso, esse material pode

11



ser indicado para restauragdes unitarias parciais ou coroas totais dento ou implanto
retidas (RAMOS et al., 2016; ELSAKA e ELNAGHY, 2016; BELLI et al., 2017).

Como o bloco dessa ceramica CAD/CAM é monocromatico, faz-se necessaria
a sua estratificacdo ou pigmentacao extrinseca, popularmente conhecida como
maquiagem, para mimetizar o aspecto de um dente natural (KOMINE et al., 2007;
CHO et al.,, 2012). Essa vem sendo preferida a estratificacdo, pois previne
desvantagens como o risco de delaminagéao da ceramica de cobertura (ZHAO et al.,
2012), que pode ocorrer devido a incompatibilidade do coeficiente de expansao
térmica entre a ceramica de infraestrutura e a de cobertura (ZAHRAN M. et al., 2008;
BELLI R.; PETSCHELT A.; LOHBAUER U.; 2013), além de reduzir problemas
associados com a fabricagcao das restauracdes (ZHANG et al., 2015).

Para a caracterizagdo dessas restauragdes monoliticas, a queima da
pigmentacdo extrinseca pode ser realizada de diferentes maneiras: ap6és ou
conjuntamente com a queima de cristalizagdo da ceramica, essa ultima no intuito de
gerar ainda mais praticidade para o processo de obtencéo da restauragdo. Porém,
clinicamente, devido a ajustes, esse processo de pigmentacdo pode exigir uma
grande quantidade de queimas até a obtencao da restauracao desejada, o que gera
uma preocupacgao quanto a preservacao das propriedades mecanicas e Opticas apds
esses varios processamentos térmicos. Segundo Cho et al. (2012) existe a
possibilidade de alteracdo do conteudo cristalino das ceramicas devido ao calor.
Porém, alguns estudos apontam que uma queima estendida do glaze sobre
materiais ceramicos vitreos promoveu um significativo aumento da resisténcia a
flexdo, devido a cura de trincas intrinsecas do material (AURELIO et al., 2015;
AURELIO, DORNELES e MAY, 2017; AURELIO et al., 2018).

Apesar da caracterizacao extrinseca com pigmentos parecer uma boa
escolha para restauragbes monoliticas, estudos apontam que essa técnica pode
alterar a topografia do material cerdmico (BITTAR et al.,, 2019), elevando a
rugosidade superficial e contribuindo para o acumulo de biofiime bacteriano e,
consequentemente, inflamacao periodontal (ALAO et al., 2017; YUAN et al., 2018).

A fim de entender o comportamento dos materiais e a limitacao de estudos
quanto aos processos térmicos para esse tipo de material ceramico, faz-se
necessario investigar o efeito da quantidade de queimas e da técnica de

pigmentacdo na rugosidade superficial em uma cerdmica CAD/CAM de silicato de
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litio reforcada com zircdnia, ja que essas propriedades estao relacionadas a
longevidade do tratamento restaurador (WANG, TAKAHASHI e IWASAKI, 2013).
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2 PROPOSIGAO

O objetivo do presente estudo foi avaliar qualitativamente o efeito da
pigmentacao extrinseca e das multiplas queimas na rugosidade superficial Ra de

uma ceramica de silicato de litio reforcada por zircénia.

14



40

4 CONSIDERACOES FINAIS

De acordo com os resultados obtidos no presente estudo, pode-se concluir que a
caracterizagdo extrinseca promove um aumento da rugosidade superficial,
independentemente da técnica utilizada. Porém, a técnica utilizada no grupo SF da
ceramica de silicato de litio reforcada por zircénia é a que apresenta menor rugosidade
superficial. Sdo necessarios novos estudos que analisem a interface entre o pigmento

aplicado e a ceramica, a fim de avaliar se ha uma relagao entre os dois.
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ANEXO

Brazilian Dental Science — Normas de formatacao do artigo

Manuscript preparation

To facilitate the editing of your manuscript, and lessen the time to publication, please adhere to the following
simple general guidelines and advices:

1. Use double spacing throughout, with margins of 2 cm on each side, and Arial justified paragraph (size
12).

2. The article should not contain any author identification.

3. Be especially careful to use full stop as decimal point, not comma. As spell checker, use American
English.

4. Number the pages consecutively beginning with the Introduction. Do not number lines.

5. Be consistent: use the same form of units, etc., and key these elements in exactly the same way
throughout the manuscript. Put a space between the digits and the unit, e.g. 5.2 mm.

6. When emphasizing words (seldom necessary), use the italics feature of your text processor software
rather than the underline feature

7. Do not use the uppercase | for 1 (one) or the uppercase O for 0 (zero), use the proper numerals
instead.

8. Use the space bar only as a word separator, not as a tabulator.

9. Format tables using the table functions of your text processor.

Title Page

A title page should be submitted as supplemental material containing the article title, name of authors and
affiliations (degree, department, university, city, and country), and the corresponding author's address.

Authors are required to suggest two potential reviewers for their submitted article. Reviewers' information
(name, telephone, email address and affiliation) should be provided. Reviewers should declare any conflict of
interest with the manuscript.

The role and contribution of each author should be stated in the title page.

Abstract

Present the abstract limited to 250 words on a separate page. The abstract should briefly state the objective of
the investigation, basic procedures, main findings, and principal conclusions. Use only standard abbreviations,
and include no references. For Research Manuscripts, structure the abstract in one paragraph using the
headings: Objective, Material and methods, Results, and Conclusions.

Keywords
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Give not more than five keywords in alphabetical order after the abstract. Whenever possible, use terms from
the Medical Subject Headings list of Index Medicus.

Abstract and keywords should be included in the main document file.

Introduction

Provide a context or background for the study (i.e. the nature of the problem and its significance). Give only
strictly pertinent references and do not include data or conclusions from the work being reported. In the last
paragraph of the section, state the aim of the study concisely, and, if applicable, give the research hypothesis.

Material and Methods

In this section, describe all methods, materials and subjects so that researchers can readily repeat the study.
Use appropriate subheadings for the different sections to obtain clarity. Define the material and equipment used
in as detailed manner as necessary by, for example, name, product number and batch, and identify the
manufacturer by product, city, and country in parentheses. For common methods, a brief description and a
reference may be enough; however, if you deviate from the common method, give a full description.
Quantitative estimates of the validity and reliability of the methods are desirable. Report length, height, weight,
and volume in metric units (meters, kilograms, or liters), or their decimal multiples. Give temperatures in
degrees Celsius and use of the International System of Units (SI) is recommended. Correct unit abbreviations
should be used (e.g. "yr", "wk", "d", "h", "min", "s" and "um"). Scientific names of bacteria, binomials in
italics, must be given in full when first mentioned. Subsequent mention may abbreviate genus, taking care that
this abbreviation is unambiguous (Staph. or Strep. instead of S.).

Authors should provide information on the Institutional Review Board (IRB) approval for studies with human or
animals.

Results

Present your results in logical sequence giving the main or most important findings first, usually in past tense,
without subjective comments and reference to previous literature. For clarity, the results section may have
subheadings. The Result section is not the place for interpretation of the data, and must not include any
references to other articles.

Do not repeat in the text, data easily found in the tables or illustrations (double documentation is not
acceptable). Restrict tables and figures to those needed to explain the argument of the paper and to assess its
support. Use graphs as an alternative to tables with many entries; do not duplicate data in graphs and tables.

Tables

Present each table in the body of the text. Do not submit tables as graphs but use the table facility of most text
processors. Number the tables consecutively in Roman numerals and give each a short descriptive heading.
Give each column a short or abbreviated head. Place explanatory matter in footnotes to the table, not in the
heading.

If data from another published or unpublished source are used, obtain permission and acknowledge fully. As far
as possible, tables have to be self-explanatory and understandable without reference to the text of the article.

Figures
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Upload figures (illustrations) as supplemental material (step 4 of the submission process). The figures must be
in electronic form in JPG or TIFF file format only. Optimize the size of the file for printing with 300 DPI and
dimension of 10 X 15 cm.

Make sure that letters, numbers, and symbols added to illustrations are clear, in proportion to each other, and
large enough to be legible when reduced for publication.

Give each figure a legend containing sufficient information to make it intelligible without reference to the text,
and type all the legends together, double-spaced, on separate page(s) at the end of the main manuscript file.
Consider all illustrations as figures and number them consecutively in Arabic numerals. If a figure has been
published previously, acknowledge the original source and submit written permission from the copyright holder
to reproduce it. If images of persons are used, obtain written permission prior to submission.

Discussion

The Discussion section should present the interpretation of the findings. This section is the only proper section
for subjective comments. Authors are strongly urged to avoid undue repetition of what has already been
reported in the results section, or introduced in the introduction.

Conclusion

This topic there ought to be a correspondence between the aims and hypotheses in the end of the introduction
and conclusions.
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Articles published in peer-reviewed journals are preferably accepted as references. Manuscripts being in the
writing process, master dissertations or doctorate thesis, and abstracts presented at conferences are not
acceptable as references. Book references should be kept at the indispensable minimum as they show the
opinions of the respective authors and/or editors. References to the most recent books with international access
will only be accepted.

References must be numbered (numbers between squared brackets - eg: [12] ) consecutively as they appear in
the text and must follow the Vancouver Reference System (details may be found

at http://www.icmje.org/index.html#reference)



