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RESUMO

O presente estudo in vitro tem como objetivo analisar a rugosidade e a morfologia
superficial da zircénia monolitica multicamadas mediante desgastes, simulando um
processo de ajuste no momento da instalagcdo e os efeitos de diferentes protocolos
de polimento. Foram analisadas duas marcas diferentes de zircOnia, quais sejam:
Amanngirrbach Zolid FX Multilayer, Koblach, Austria e GoldF ML Multilayer, Hong
Kong, China. Foram produzidas e divididas em seis grupos com dez amostras em
cada grupo (n = 10), identificados como: CO (Controle - sem desgaste), DA (EVE
Diacera - roda com particulas de diamante), PA (Pasta de Polimento Diamond Paste
com Oxido de aluminio), PD (Pasta de Polimento Diamond Excel com granulacéo de
diamante), EX (Exa-Cerapol — KIT com trés etapas) e GL (Glaze Paste Insync).
Ressalta-se que, independentemente da quantidade de etapas de polimentos dos
aludidos grupos, todas as amostras foram submetidas ao mesmo periodo de tempo
de polimento, 60 segundos. As amostras foram confeccionadas utilizando sistema de
CAD/CAM com as dimensdes 2.0x3,0x2,5mm. Em seguida, foram asperizadas com
lixa d’agua numero 1200 antes da sinterizagdo e, posteriormente submetidas aos
protocolos de polimento correspondente a cada grupo. Apdés a aplicagdo dos
protocolos de polimento, foram realizadas analises quantitativas quanto a rugosidade
superficial e qualitativas usando o microscoépio eletrénico de varredura (MEV), antes
e depois dos polimentos. Notou-se efetividade de todos os protocolos testados,
gerando diferengas estatisticas significativas (p<0,05) quando comparado antes e
depois dos polimentos. Os menores valores de Ra e Rz foram observados para os
grupos DA e GL. Os achados morfolégicos confirmaram os achados quantitativos,
evidenciando superficies mais lisas e polidas para DA e GL. Constatou-se diferencas
na rugosidade de acordo com a zircénia, para PA e EX. Conclui-se que o0s
protocolos de polimento de superficie apresentaram diferengas na morfologia e
rugosidade das amostras analisadas. Alguns protocolos de polimento podem
apresentar diferencas de acordo com a zirconia.

Palavras-chave: Zircbnia monolitica. Zircbnia multicamadas. Zircbnia multilayer.
Zirconia CAD/CAM.



ABSTRACT

The present in vitro study aims to analyze the roughness and surface morphology of
multilayer monolithic zirconia through wear, simulating an adjustment process during
installation, and assessing the effects of various polishing protocols. Two different
brands of zirconia were examined, namely: Amann Girrbach Zolid FX Multilayer,
Koblach, Austria, and GoldF ML Multilayer, Hong Kong, China. They were
manufactured and divided into six groups, each containing ten samples (n = 10),
identified as follows: CO (Control - no wear), DA (EVE Diacera - wheel with diamond
particles), PA (Diamond Paste Polishing Paste with Aluminum oxide), PD (Diamond
Excel Polishing Paste with diamond grains), EX (Exa-Cerapol — KIT with three steps),
and GL (Glaze Paste Insync). It's worth noting that, irrespective of the number of
polishing steps in the mentioned groups, all samples were subjected to the same
polishing duration of 60 seconds. The samples were created using a CAD/CAM
system with dimensions of 2.0x3.0x2.5mm. They were then roughened with 1200 grit
sandpaper before sintering and subsequently subjected to the corresponding
polishing protocols for each group. After applying the polishing protocols, quantitative
analyses were conducted concerning surface roughness, and qualitative analyses
were performed using a scanning electron microscope (SEM) before and after
polishing. The effectiveness of all tested protocols was evident, leading to significant
statistical differences (p<0.05) when comparing the surfaces before and after
polishing. The lowest Ra and Rz values were observed in the DA and GL groups.
The morphological findings confirmed the quantitative results, revealing smoother
and more polished surfaces for the DA and GL groups. Differences in roughness
were found depending on the type of zirconia for the PA and EX groups. In
conclusion, the surface polishing protocols exhibited variations in the morphology and
roughness of the analyzed samples. It is worth noting that some polishing protocols

may yield different outcomes depending on the type of zirconia used.

Keywords: Monolithic zirconia. Multilayer zirconia. Zirconia CAD/CAM.
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1 INTRODUGAO

A zircOnia tornou-se muito popular na odontologia restauradora devido a suas
excelentes propriedades mecanicas que incluem alta resisténcia, tenacidade a
fratura e biocompatibilidade. Por muito tempo utilizou-se a zircbnia como
subestrutura para estratificagdo, sendo possivel esconder sua opacidade e obter
resultados estéticos adequados. Em geral, tais restauragbes estratificadas em
zircOnia apresentavam resultados estéticos superiores as alternativas de estrutura
em metal com aplicacdo de ceramica (ESQUIVEL-UPSHAW; HSU ABDULHAMEED;
JENKINS; NEAL, REN, CLARK, 2018).

Na busca por solucionar os problemas decorrentes de fraturas nas estruturas
estratificadas, os fabricantes do seguimento de materiais para odontologia
desenvolveram a prétese monolitica de zircénia, eliminando a necessidade de
aplicagao de ceramica de cobertura. Essa modificacdo tornou as proteses menos
suscetiveis a fraturas e lascamentos (ESQUIVEL-UPSHAW; HSU ABDULHAMEED;
JENKINS; NEAL, REN, CLARK, 2018).

Inicialmente, as zircOnias monoliticas apresentavam-se com estética bastante
limitada no que se refere a correspondéncia de cor e translucidez, tanto que seu
emprego em regides esteticamente sensiveis (regido de anteriores) eram
questionaveis (PEKKAN G, PEKKAN K, BAYINDIR BC, OZCAN M, KARASU B.,
2020).

Posteriormente, chegou-se nas zirconias multicamadas, que apresentam
melhores caracteristicas estéticas, combinando boa resisténcia, translucidez e
aprimoramento na combinagéo de cores (GHODSI S, JAFARIAN Z. 2018).

Com a tecnologia CAD-CAM, o processo de design e fabricacédo é rapido e
requer menos etapas quando comparado com os métodos convencionais. Entre os
diversos tipos de zircbnia, aquelas que sdo desenvolvidas para sistemas de
CAD/CAM possuem estrutura mais homogénea, o que possibilita a usinagem de
pecas mais finas sem perder a resisténcia. Além disso, devido a mudangas de
composi¢cado, consegue-se atingir niveis de translucidez satisfatorios, obtendo-se
excelentes resultados estéticos, especialmente com a zircbnia monolitica
multicamadas (ALTAN; CINAR; TUNCELLI, 2019).

Se comparada aos diversos materiais ja disponiveis ha muitos anos nos
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métodos tradicionais de confeccdo de protese dentaria, a zircbnia monolitica é
considerada um material essencialmente novo, havendo pouco conhecimento
cientifico sobre suas propriedades, principalmente sobre suas limitagdes,
comportamento estético ao longo do tempo, resisténcia a desgastes por pontas e
durabilidade clinica (ELEANA KONTONASAKI; ATHANASIOS RIGOS; CHARITHEA
ILIA; THOMAS ISTANTSOS, 2019).

A lisura da superficie das proteses odontolégicas em ceramica desempenha
um papel crucial na pratica clinica, impactando diretamente na saude bucal e no
conforto do paciente. Uma superficie lisa ndo apenas facilita a higiene oral, tornando
a limpeza mais eficiente e reduzindo o acumulo de placa bacteriana, mas também
minimiza o risco de irritagdo gengival e inflamagdo. A auséncia de asperezas na
ceramica promove uma interacdo mais suave com os tecidos circundantes,
prevenindo o desgaste excessivo e contribuindo para a estabilidade a longo prazo da
prétese. Além disso, a lisura adequada € essencial para evitar atritos indesejados
com os dentes adjacentes e antagonistas, promovendo uma oclusdo harmoniosa e
prevenindo danos a estrutura dentaria existente (LIMA JUNIOR, D. A. de .
NOGUEIRA FILHO, R.; BATISTA, M. R. A. de J. .; COUTO, G. A. S. do .; LIMA, D.
M. .; FIROOZMAND, L. M, 2022).

Dessa forma, mais do que conhecer as propriedades do material, torna-se
relevante entender o comportamento clinico num espectro longitudinal (HABIBI et al,
2020). Entender fatores intrinsecos e extrinsecos que influenciam a durabilidade das
intervengdes protéticas tem aplicabilidade no cotidiano do cirurgido-dentista, sendo
um dos paradigmas das pesquisas atuais na Odontologia Restauradora.

Embora no ambito dos Materiais Dentarios a zircbnia monolitica desempenhe
um papel fundamental com propriedades altamente satisfatorias (OZTURK; CAN,
2019), deve-se investigar até que ponto intervengbes clinicas aparentemente
insignificantes dos cirurgides-dentistas podem afetar o desempenho do material nas
reabilitagdes orais (DONOVAN; ABD AL-RAHEAM; SULAIMAN, 2018).

Importante destacar que, até o momento, existem poucos trabalhos cientificos
que abordem protocolos de polimento em ceramicas multicamadas, o que demonstra
a importancia e a necessidade do presente estudo.

Assim, realizou-se um estudo experimental in vitro para analisar a superficie

da zirconia multicamadas mediante diferentes protocolos de polimento.
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2 ARTIGO CIENTIFICO

O presente artigo cientifico foi submetido para publicagao no periédico Journal
of Prosthetic Dentistry, com fator de impacto 4.6 (2022) e com classificagdo qualis da

CAPES A2. O trabalho segue com a formatacao exigida pelo periddico:

Surface analysis of multilayer monolithic zirconia using different polishing protocols

MPhil, Victor Higor Oliveira Vidal,» DDS, Rodrigo Furtado de Carvalho®

Abstract

Problem: To understand the behavior of prosthetic interventions performed by dentists and identify the
factors influencing their durability. Objective: To determine the most efficient surface treatment
protocol for reducing roughness and grooves in multilayer zirconia. Materials and Methods: We used
ten blocks of multilayer zirconia, five from Amanngirrbach Zolid FX Multilayer (Herrschaftswiesen,
Koblach, Austria) and another five from GoldF ML Multilayer (Lan Duan Chang East Road, Haidian
District, Beijing, China). Roughness analyses of the samples were conducted before and after
polishing using a portable roughness meter (model 400,200; Digimess, Sdo Paulo, Brazil) and
scanning electron microscopy at 4000x magnification. Statistical analysis was performed using the
jamovi project software (2021). Results: All protocols proved effective in reducing the surface
roughness of the samples, with Group GL showing the most significant improvement, followed by
Group AD. The scanning electron microscopy results aligned with the roughness findings. Conclusion:
The surface polishing protocols exhibited variations in the morphology and roughness of the analyzed
samples. It is important to note that the choice of polishing protocol may vary depending on the type

of zirconia used.

2 Systems Analyst in dental prosthesis laboratory, Governador Valadares, Minas Gerais, Brazil.

b Adjunct Professor of Dental Prosthesis, Department of Dentistry, Federal University of Juiz de
Fora, Governador Valadares, Minas Gerais, Brazil.
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Introduction

In the search to solve the problems resulting from fractures in the stratified structures,
the manufacturers of the follow-up of materials for dentistry developed the monolithic
zirconia prosthesis, eliminating the need for the application of ceramic covering. This
modification made the prostheses less susceptible to fractures and chipping'. The multilayer
zirconias, which present better aesthetic characteristics, combining good resistance,
translucency and improvement in the combination of colors?.

If compared to the various materials already available for many years in traditional
methods of making dental prosthesis, monolithic zirconia is considered an essentially new
material, with little scientific knowledge about its properties, especially about its limitations,
aesthetic behavior over time, resistance to wear by tips and clinical durability>.

Thus, more than knowing the properties of the material, it becomes relevant to
understand the clinical behavior in a longitudinal spectrum®. Understanding intrinsic and
extrinsic factors that influence the durability of prosthetic interventions has applicability in
the daily life of the dentist, being one of the paradigms of current research in Restorative
Dentistry.

Although in the field of Dental Materials monolithic zirconia plays a fundamental role
with highly satisfactory properties®, it should be investigated to what extent seemingly
insignificant clinical interventions by dentists can affect the performance of the material in
oral rehabilitation®. Thus, an in vitro experimental study was carried out to analyze the surface
of multilayer zirconia using different polishing protocols.

Materials and methods

We worked with two multilayer zirconia brands: Amanngirrbach Zolid FX Multilayer,

Herrschaftswiesen, Koblach Austria and GoldF ML Multilayer, Lan Duan Chang East Road,

Haidian District Beijing, China.
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For the elaboration of the samples, the 3D drawing was created in appropriate dental
software, which automatically provided the milling path of the samples written by the
computer, through the CAM software. With this, parity was achieved in the milling, wear and
vibration process, even in blocks from different manufacturers.

The sample drawing software version was Exocad Valletta, Darmstadt, Germany,
build 2.2 6654 2017. The version of the CAM software (milling and block course creation)
was Exocad Plovdiv CAM, Darmstadt, Germany, build 3.8.31803.

Samples with the following dimensions (2,0x3.0x2.5 mm were produced). With three
models of drills in the milling machine: Ceramill Tools Roto RFID 1.0mm ZI,
Herrschaftswiesen, Koblach, Austria; Ceramill Tools Roto RFID 2.5mm ZI,
Herrschaftswiesen, Koblach, Austria; Ceramill Tools Roto RFID 0.6mm ZI,
Herrschaftswiesen, Koblach, Austria. All new, in the following milling machine model:
Amann Girrbach Ceramill Motion 2 DNA Herrschaftswiesen, Koblach, Austria. It is
noteworthy that twelve drill kits were used, one for each group of samples.

The sizing of the samples was determined with the purpose of encompassing the entire
extent of the zirconia block. This strategy aimed to enable a more comprehensive analysis
through the use of a profilometer and scanning electron microscope. For this reason, the
samples were crafted utilizing the full height of the zirconia blocks.

Milling conditions were maintained for all samples, avoiding excess vibration and
temperature variation at the time of machining, which promoted parity in the manufacturing
environment, without forcing any of the materials to conditions that could compromise their
integrity.

The samples were milled and then manually sprayed by the same operator, who used
water sandpaper No. 1200 on the bench, repeating two movements for an extension of 10cm

on the sheet for all samples for 10 seconds in each movement.
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Then, the samples were sintered at 1520°C for a period of 9 hours, with a temperature
rise curve of 120 minutes, as well as a temperature decrease curve for 240 minutes. 10
samples were sintered at a time in the Amann Girrbach Ceramill therm 3 sintering furnace,
Herrschaftswiesen, Koblach, Austria.

The samples of the two brands (Amanngirrbach Zolid FX Multilayer,
Herrschaftswiesen, Koblach Austria and GoldF ML Multilayer, Lan Duan Chang East Road,
Haidian District Beijing, China) were randomly divided into six groups
(https://www.randomizer.org/): CO (Control), DA (EVE Diacera - wheel with diamond
particles), PA (Diamond Polishing Paste with Aluminum Oxide), PD (Diamond Excel
Polishing Paste with diamond granulation), EX (Exa-Cerapol — KIT with three steps) and GL

(Glaze Paste Insync) (Table 01).

Table 01-Name of the groups, acronyms, descriptions of the manufacturers and polishing

times
I Polishing
Group Acronym Manufacturer description time
Controle CO No changes -
Discs Specially developed for work with Two stages
EVE Diacera DA zirconia with high concentration of of 30s
diamonds (no polishing paste dispenses) Total: 60s
Allplan Polishing Paste One Step Polishing One ste
Aluminum Paste PA (60s) with Extra Fine Granulated Aluminum p
. . Total: 60s
Oxide 2 to 4 microns
FGM Polishing Paste One-step polishing One ste
Diamond Paste PD (60s) with extra-fine granulation diamond (2 P
. Total: 60s
to 4 microns)
. Three stages
Exa-Cerapol EX KIT Exa-Cerafoclj frfe; + Eﬁ:-Cerapol pink of 20s
polw Total: 60s
Glaze Paste Insync GL OdontoMega Glaze in paste -
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After sintering the samples, isopropyl alcohol was cleaned for 4 minutes by means of a
sonic bath, in order to allow a better measurement of the surface roughness profile.

Initially, the surface roughness (Ra and Rz) was evaluated by a portable roughness
meter (model 400,200; Digimess, Sdo Paulo, Brazil) before and after polishing. The samples
were subjected to five measurements from 0.25mm apart, in random areas of the surfaces,
with the following roughness parameters: 0.25mm cutoff and filter gauss’.

The data were submitted to statistical analysis in the software "The jamovi project”
(2021), jamovi (Version 2.2)%.

Two samples from each group were analyzed under scanning electron microscopy
(JEOL JSM-6510; Musashino, Akishima, Tokyo), before and after polishing, with 4000X

magnification.

Results

When analyzing the Ceramill samples before polishing, it was observed that the
specimens of Groups DA (EVE Diacera) and GL (Glaze Paste Insync) had a lower roughness
compared to the other samples. The samples of Groups EX (Exa-Cerapol), PD (Diamond
Paste) and PA (Aluminum Paste) had approximate roughness. After polishing, all samples
showed a decrease in surface roughness, on average, as evidenced by the decrease in the Ra

value (Graph 01).
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Graph 01 - Mean roughness values (Ra), before and after the different polishing protocols -

Ceramill Ceramics

It is possible to observe that all polishing protocols showed a significant reduction in

the value of the average roughness (Ra), that is, the samples became smoother after the

polishing process. The p-value in all cases was less than 0.001, which indicates that the

polishes had a real effect in reducing the roughness of the samples. The polishing protocol

that presented the highest mean difference between the roughness values before and after was

the GL Group, with a difference of 0.39590 (Table 02).

Table 02 — Polishing protocols; Mean and standard deviation values for mean roughness (Ra)

before and after; Difference between the means and P value (before and after) — Ceramill

Ceramics.

Polishing Before — Mean + After — Mean % Mean P value (Before

SD SD Difference - After)

EVE Diacera (DA) 0.402 + 0.155 0.113 £0.025 0.28850 <0.001

ExA-Cerapol (EX) 0.661 £ 0.092 0.369 £0.106 0.29180 <0.001

Glaze (GL) 0.473 £0.079 0.078 £0.027 0.39590 <0.001

Aluminum Paste (PA) 0.730 + 0.163 0.373 £0.068 0.35700 <0.001

Diamond Paste (PD) 0.675+0.136 0.322+0.111 0.35380 <0.001
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When analyzing the graph of the parameters of mean roughness (Rz) before polishing,
it is observed that as with Ra, the samples of Groups DA and GL presented a lower roughness
when compared to the samples of Groups EX, PD and PA, which presented statistically
similar values. It can be observed that all the polishes presented a significant reduction in the
value of the average roughness (Rz), indicating that the samples had a decrease in the surface

roughness after the polishing process (Graph 02).

" <<Qu Polishing
| e DA
NN EX
1\\| i PA
! < PD

Roughness

04

Before After

Graph 02- Mean roughness values (Rz), before and after the different polishing protocols -

Ceramill Ceramics

All polishing methods were effective in reducing the roughness of the sample, with
significant differences between the mean values before and after in all cases (P value <
0.001). It can be stated that the GL Group presented the greatest mean reduction of surface

roughness (2.39260) (Table 03).

Table 03-Polishing protocols; Mean and standard deviation values for mean roughness (Rz)
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before and after; Difference between the means and P value (before and after) — Ceramill

Ceramics.
Polishing Before — Mean + After — Mean + Mean P value (Before
SD SD Difference - After)
EVE Diacera (DA) 1.99 +£0.359 0.610+0.132 1.37910 <0.001
Excerapol (EX) 3.58 £ 0.500 1.80 £ 0.476 1.78320 <0.001
Glaze (GL) 2.70 £ 0.334 0.304 £ 0.091 2.39260 <0.001
Aluminum Paste (PA) | 4.17 £0.938 1.99 + 0.404 2.17640 <0.001
Diamond Paste (PD) 3.85+0.714 1.59 +£0.522 2.25020 <0.001

With regard to the GoldF ML Multilayer, observing the values of Ra before polishing,
it is possible to notice that the groups are closer to each other, since the averages vary
between 0.4 and 0.6. For Ra values after polishing show a significant reduction in roughness
in all groups. The polishes with the best performances were GL (0.128), DA (0.152) and PD

(0.213). Groups EX and BP presented similar results (Graph 03).

Polishing
DA
EX

. - GL

L < PA

\_', <~ PD

Roughness

Before After
Graph 03- Mean roughness values (Ra), before and after the different polishing protocols -

GoldF ML Multilayer

The polishes with the best performances were GL, with an average roughness
difference of 0.3691, DA (0.39780) and PD (0.38980). The EX and PA polishes had a smaller

decrease in roughness, with mean differences of 0.2169 and 0.2294.
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Table 04- Polishing protocols; Mean and standard deviation values for mean roughness (Ra)

before and after; Difference between means and P value (before and after) — GoldF ML

Multilayer
Polishing BefOreS‘DMea“ * | After — Mean £ SD Di?éiae';ce P Va_l‘l‘fft(z‘;f“re
EVE Diacera (DA) 0.550 + 0.057 0.152 + 0.035 0.39780 | <0.001
Excerapol (EX) 0.462+0.112 0.245 = 0.096 021690 | <0.001
Glaze (GL) 0.497 = 0.135 0.128 = 0.051 0.36910 | <0.001
Aluminum Paste (PA) | 0.543 = 0.086 0.314 = 0.060 0.22940 | <0.001
Diamond Paste (PD) | 0.603 £ 0.158 0.213 = 0.060 0.38980 | <0.001

As for the parameter Rz for GoldF ML Multilayer, observing the mean roughness

before polishing, it is noticed that the groups present similar values, ranging from 2.68 to

3.46. After polishing, roughness decreased significantly in all groups, ranging from 0.506 to

1.61. It is noted that the GL and AD groups resulted in the lowest roughness values after

polishing (Graph 04).

Roughness

Polishing

DA
EX
GL

< PA

- PD

Ele.fu:ure

Aﬁer

Graph 04- Mean roughness values (Rz), before and after the different polishing protocols -

GoldF ML Multilayer

The results showed that all polishes were effective in reducing the roughness of the

samples. The p values (significance value) were all < 0.001, indicating that the differences in

roughness before and after polishing were significant (Table 05).
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Table 05- Polishing protocols; Mean and standard deviation values for mean roughness (Rz)

before and after; Difference between means and P value (before and after) — GoldF ML

Multilayer
Polishing Before — Mean + After — Mean £ Mean P value (Before
SD SD Difference - After)
EVE Diacera (DA) 3.33 £0.269 0.736 £0.157 2.5966 <0.001
Excerapol (EX) 2.69 + 0.486 1.22 £ 0.350 1.4689 <0.001
Glaze (GL) 2.68 +0.468 0.506 + 0.210 2.1714 <0.001
Aluminum Paste (PA) | 3.11 £0.594 1.61 £0.310 1.4933 <0.001
Diamond Paste (PD) 3.46 +0.824 1.08 £0.342 2.3763 <0.001

Performing a comparison of the final polyemnto results obtained, among the Ceramill
samples, the GL polishing protocol resulted in the lowest roughness (0.078), together with the
DA protocol, for Ra values. For GoldF ML Multilayer, the GL protocol again resulted in the
lowest roughness (0.128), along with the DA and PD protocols, for Ra values. For Rz, the
relationships were maintained for Ceramill, and were distinct for GoldF ML Multilayer,

where GL and AD presented statistically lower values (Table 06).

Table 06 — Comparison of mean and standard deviation between the polishing protocols
within it for Ra and Rz; Comparison of mean and standard deviation between ceramic

deferents in the same polishing protocol for Ra and Rz.

Average roughness (Ra)

EVE Diacera Excerapol Aluminum Diamond Glaze (GL)
(DA) (EX) Paste (PA) Paste (PD)
Ceramil 0,113+ 0,369 + 0,373 0,322 + 0,078 +
0,025Ba 0,106Aa 0,068Aa 0,111Aa 0,027Ba
GoldF ML 0,152 + 0,245 + 0,314 + 0,213 £ 0,128 £
Multilayer 0,035BCa 0,096ABb 0,060Aa 0,060ACb 0,051Ca
Average roughness (Rz)
EVE Diacera Excerapol Aluminum Diamond
(DA) (EX)p Paste (PA) paste D) | C13z¢(GL)
Ceramil 0,610 1,796 + 1,992 + 1,595 + 0,304 +
0,132Ba 0,476Aa 0,404Aa 0,522Aa 0,091Ba
GoldF ML 0,736 + 1,225 + 1,615+ 1,082 + 0,506 £
Multilayer 0,157CDa 0,350ABb 0,310Ab 0,342BCb 0,210Da

Capital letters refer to the differences between polishing protocols within the same ceramic;
Lowercase letters refer to the differences between the ceramics within each polishing protocol.
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Table 6 shows that Ceramil showed greater uniformity of surface behavior compared
to GoldF ML Multilayer. The images in scanning electron microsopia corroborate the
roughness data, showing that all protocols provided a decrease in roughness and evidences

some surface defects (Figure 01).



Ceramill GoldF ML Multilayer

and GoldF ML Multilayer ceramics, in 4000x.
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Discussion

It was possible to verify that all protocols had effects on the surface morphology of the
samples, evidencing a significant decrease in the mean values of roughness after polishing in
all groups. As evidenced in the scanning electron microscopy images, an increase in
superficial smoothness could be observed after the polishing protocols.

Zirconia has high hardness (Hv 1,160-1,300), but lower than alumina (Hv 1,800-
2,200) and diamond (Hv 10,200). Thus, they can be processed by instruments coated with
abrasive diamond grains’. The most used forms for zirconia polishing are rubbers containing
high-density diamond abrasives, represented in the present study by the DA and EX groups,
and pastes containing diamond grains and other fine oxides, represented by PA and PD. The
results showed better results for AD, if we consider both ceramics tested.

Glaze is considered the gold standard for ceramic polishing'?, but it was possible to
verify that other protocols achieved similar effects on surface roughness, according to DA for
Ceramil and DA and PD for GoldF ML Multilayer. It should be noted that even the groups
that presented higher values of roughness EX, BP and PD, also provided significant
improvements in relation to the CO group.

Considering that the load conditions were standardized for all samples, these findings
can be justified by the polishing time!!"!?. Considering that the time was standardized for all
samples, further studies would be needed to verify the ideal time for the different protocols to
reach similar standards. But the findings of the present study suggest advantages for the AD
protocol, regardless of the ceramics. If we consider that this provided less surface roughness
in less time and eliminates the need for the laboratory step, present in GL. With this, it is
possible to propose new studies that evaluate the increase in polishing time of each group, in
addition to the possibility of studying the combination of protocols.

It is important to emphasize that the zirconia roughening was performed before
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sinterization, aiming to reduce energy and material consumption, as well as enabling better
control over the technician's movements and force. If roughening were to be done after
sinterization, it would require the use of multiple diamond burs, a challenging standardization
of movements, and a higher expenditure of energy and time.

Another point to be highlighted is that the construction of the more uniform zirconia
block may have directly impacted the roughness reduction results, since the Ceramil samples
had a more uniform surface than the GoldF ML Multilayer samples. This uniformity can be
seen by the mean roughness values and scanning electron microscopy images of the CO
group, where Ceramil presented a thinner and more homogeneous microstructural aspect.

Considering that Ceramil presented mean values of roughness before polishing higher
than the values of GoldF MT Multilayer, and that it reached similar values after the polishing
protocols for all groups, except EX and PD, we can infer that the polishing protocols
presented more favorable behavior for Ceramill. This finding may be directly related to the
microstructure of the ceramics studied, with regard to the difference and conformity of the
grains'?, but this was not the object of analysis in the present study.

The wear of the opposite teeth is another issue of great clinical relevance!*!>!®. Recent
studies on the wear of the antagonist enamel have demonstrated that the proper surface finish
of zirconia resulted in less enamel wear!”!®!°. These results suggest that the wear of the
antagonist enamel is significantly affected by the degree of surface finish. Given this scenario,
the potential use of alternative polishing techniques to glaze, such as the DA technique, is of
great relevance. Some studies report that glazed zirconia has greater wear loss than polished
zirconia. Although the surface of vitrified zirconia is smooth before the wear test, after
function, this layer is lost and consequently a rough surface appears, which can act

17,18

aggressively as an abrasive surface'»'°. The enamel loss generated by polished zirconia was

significantly lower than in glazeated zirconias'”!’.
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Considering the growing adoption of zirconia as a restorative material in dentistry’,
the present study showed that there may be alternatives to glaze, and it is important to know
the effects of the polishing protocols already available in the market, which brings safety and
agility to the clinical day-to-day.

It is not yet possible to state whether the manufacturing time, storage mode or even the
difference in manufacturing batches of each zirconia block may have influenced the results.
New studies involving the analysis of the interferences of the superficial morphological
characteristics in the optical, mechanical and biological aspects should be performed, in order

to assist the professional in the clinical decision of which polishing protocol to employ.
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Conclusion
The surface polishing protocols showed differences in the morphology and roughness

of the analyzed samples. Some polishing protocols may differ according to zirconia.
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Os protocolos de polimento de superficie apresentaram diferencas na
morfologia e rugosidade das amostras analisadas. Alguns protocolos de

polimento podem apresentar diferengas de acordo com a zircOnia.
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m e searchable in FuaMed and to dlmn rmd.lf: o Hu video. The summany should mclude: Brief
abstract Sommany of video ot Brief author bio One st image
immthuhnsummmumasdudmmlmmmmmaammmuhm

1PD Digital Recording Enstructions

m\'ﬂummmmuzblmbmlmdamonm&m Tha first conssts of the visual :nmpunlnr
which Includes viden, st photos, and tet, but The second o
consiss: of the raration with the speakar(s) standing In front af a green screen, This wil ‘enabie
our technical experts to precsefy cut out the spoaker and place him or her anywhens on the
ackground which is the video presentation. Video recarding instnsctions ane located at the fallowing
Nnk: bt s, mievier comy__data/ promis_misc/jpd-sigial-recording-nsructions. paf

Research and Education/Clinical Research

The reseanch repart should be no langer than 10-1 2 doutle-spaced, typed pages and be accompanied
oy ma mare than 1zmq1|-q|aln-.' dlustraticrs. Aveid the wse of outling form {numbered andfor bulleted
sEntorces or paragraphs ), Th tevt shauld be wrtten in complete sentances and paragraph form.

Abstract (approximately 400 werds): Create 3 structured abstract with tha following subsections:
Stwatamant of Problem, Purpese, Material and Methads, Results, and Conchesions, The abstract shoukd
contain enough detail to describe the experimental desgn and variahies. Sampie size, contrals,
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method of measurement, standardization, examiner reliabiity, and statistical method wsed with
associated leved of significance shauld be described in the Matera! and Methods section. Actual values
should be provided In the Aesults sechian.

Clindcad implications: In 1-4 sentences, describe the Impact of the study results on clinsel prctice.

Introducton: Explain the problem com, and accurately. Summare relevant Iberatune, and
\dentify any bias in provieus shudics. state the objective of the study and the research
hypothesis at the erd of the Introduction. Piasse nate that, for a thoraugh review of the Iiteratuns,
most (f not all mferenices) shouid first be cted i the Introduction and/or Material and Methods
sectan,

Material and Methods: In H»mnmm pravide an overview of the experiment. Pravide
complate ﬂunu\‘lm.lrln-g mmum products and instruments used, either in parentheses or
In 2 table. Oy o it was , amd the unks of measure. List crisria

furqmm;wup.umgm nxmb-ﬂnmuwgmnd variables, including defined criteria
to control vanabies, standardization of testing, allocation of specimensSsubjects to groups (specfy
method of randomization), tatal samgle sze, contols, calibration of examiners, and reliabiity of
Instruments and eaminers. State how sampis sizes were determined (such as with power analysis).
nwnm:umﬁmmmusmlmlm D‘lﬂulﬁ.]mﬂ mmurﬂmlnmm-:mllm
Chearty indicate the charactersstics of the groups wil thenefone be iningful for the reader
Statistcad tests msmsum:ﬂnu |urd5 shauid bedumlxd at rhn and of this section.

mﬁgmmmudm-p.unmmms testing was descrbed
mhnmlww istings, presant data in murwgmpﬁmm
o help the resder, for a 1- m-pma rmnﬂ:d, rand F walues in the appropriate locatan in the
text. For all other ANOVis, per guidelines, provide the ANOVA table(s). Describe the most significant

and trends_ Taxt, Eabies, and figures shauld Linnyd 3 tl it
miust be validated by actual data and P values.

Duscssion; Decuss the results of the study in melation to the hypothesss and to relevant iiterature, Tha
Discussion section should begin by stating whether or nok the data support rejecting the: stated nuil
hypothests. If the resufs do not agree with other studies and/for with acoepted apnions, stte

and why the results differ. Agreement with other studies shoald atso be stated. Identify the imitations
of the present study and suggest aneas for future research.

L Cancisehy list that may be drawn from the research; do not simply restate
the results. The canclusions mmhmmthnb}mmﬁ ustified by the data. In mast
situations, the conclusions are true far onby the ; b" reported
as should be by -naapns.

AeferencecSee Roferonon Guidslines and Sampie Asforences page,
Tables: See Table Guidelines.,

fitvstrations: See Figure Submission and Sampie Figures page.

Cllnical Report
The clinical report describes the authar a patient: challenge. It should
b ne longer than 4 to § doubles mwamlmacmmmlndbymmmthmanm

ity
ilustrations. In some situatians, the Editor may apprave the publication of addtional Agures  they
contribute significantly to the manuscript.

Apstract: Frowvide @ short, nonstruckuned, 1-paragraph abstract that briefly summarizes the problem
er and treatment

Introduction: Summarize |terature reiovant fo the probiem sncountered. Include references o
standard trestmants and protocols. nuumummmt,tnmall references should Frst ba cited
Imi the Introduction andfor Clinical Report section.
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Tables and figures, if necessary, shawing charactenstics of the included studes, specificaton of the
Interventions that were compared, the results of the included studies, a log of the studies that wers
ecluded, and additicnal tables and Hgures rolevant ta the maview.

Tips From Our Resders

Tips are brief reports on heipful or tmesawing procedures. They should be imited to 2 authors, no
lpnger than 250 words, and indude no more than 2 high quality flustrations. Describe the procedure
In 2 numbered, step-by-step format; write the text in command rather than descriptive or passive
farm {*Survey m-mm-m:an‘ rather than “The diagnastic cist &5 surveyed”).

Contact Information
'he Journal of Frosthetic

Editorial Office

The Journal of Prosthetc Dentistry

The Dental College of Georgia at Augusta University
1120 15th S, GCI0G4

Augusta @A 109121255

708) 721-4558

PD&augusta.edu
wdanu: bt ffweew, prosdentong
Online submissian; https://wew. aditonalmanagen comy 1FD/ default aspe

BEFORE YOU BEGIN

Submizsion Guidaiines

h|unk wou for your inberest in writing an article far mwwmmm In pnmlnlng,
A res ane essential Your attention o and complance with the foliowing

pulluns will hnlp ensure the timely processing of your submission.

Length of Manuscripts
Manuzcript length depends an manuscript type. Jng-unl reseanch and cinical science articies
.mummmmumuw excluding raferences, lagends, -.dn-hl.s:
Clinical Reports and Technique arbcies nlwcnﬂllr_n!-mls and Tips artickes should nat
mxcsad 1 to 2 pages. The length of systematic reviews varies.

Number of Authors
The numbsar of authors 15 limited o 4; the indusion of more than 4 mest be fustfied 0 the leter of
author's miust be isted.j Otherwise, contributing authors in exoess of

(Each
4 will ba Ested in the Admowledgments. There can only be one cormespanding avthar.

General Formatting
[ must be the Editarial Manager system in Microzaft Word with an 8.5x11

Inch paga size. The fallwing shauld ska b :

Time= Roman, 12 ptDoubin-spacedLst-justifiedNo spacs bebwoen paragraphsi-inch manging on

all sdesHad-nch pamgragh indertsteenders/Footers should be dear of page numbers or ather

InformatonHeadings are upper case boid, and subheads are upperfiower case bobd. Mo italics are

used. Raferences should not be aummancully numbered. Endnote or other reference-ganeratng

Emnr.unumuldbeum-dnl\'sn Languaga faatune in MS Word ta English (US). Aiso change the
nguage to Englsh (US) in the style named Balioon Text.

Etfics in pubiishing

Fleasa see our information on Exhics in publishing.

Informed consent and pathent details

Studies on patients or volunteers require ethics cammittee approvad and informed consent, which
should be documented in the paper. Appropriate consents, permissions and relaases must be obained
whare an author wishes to include case details or othar p-sm-inﬁamw o of patients
ard any other indniduals in an Esevier publication. Witten consents multb.mhlmth- author
but coples: shoald not be provided ta the journal. Only I specically requested by the journal in
ercepticral croumstances (for example i 3 legal issus arises] the author must provide coples of the
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Ciinical mport: Describe the patiert, the problem with which hefshe presented, and any relevant
madical or dental background. Describe the various treatment cpbons and the reasans for selection
af the chosen treatment. Fully describe the treatment rendenad, the length of the foiow-up period,
and any improvements noted as a resul of treatment. This secton should be written in past tense
and in paregraph form,

Erscussan: Comment on the advantages and dsadvantages of the chosen treatment and desmbe
any contraindications for &. If the teat will onby be repetitiva of previcus sectons, omit the Discussian.

Summary: Briefly summartoe the patient treatment.

Ses Guidalines and Sampla Gsforences page.

Sen Figure ind Sampie Figures page.
Dental Technique
The dental techigue artice p-s-us In 2 step-hy-step format, a unigue procedue helpful to dental
professanals. It should be no fonger than 4 ta 5 double-spaced, typed pages and be accompanaed iy
o mone than & hlm-qu:ln'; lihstrations. In some sfuations, the Edear may approve the publication
of additiorat figures # they g thy o the:
Abstract; Prowide a shart, , 1-paragraph abstract the technigue,
Introciuction : Summarte relevant literature. Include references to standard methads and promcols,
Plozsa neta that most, If it all, should A In the andfnr Tachnigue
seckion.

Technigue: In a numbersd, stap-oy-step format, describe sach step of the technique. The text should
e writtan in command mather than desriptve form [PSurvey the dagnaste cast? mthar than The
diagnostic cast & surveyed. ¥} Inclode orabans for the accompanying ustrabans.

Discussion; Comment on the advantsges and dsadvantages of the technique, indicate the stuations
to which i may be applied, and describe any cor for &= use. Mwoid dlatms of
effactrveness. If the text will onty be repatitaie of previoos sections, omit the Dscussion,

Eummary: Briefly summartze the and its chief
See Guidelines and Sarnpla feferonces page
Sen Figure nd Sample Figunes page.

Systematic Review

The author is advised to developa format. The
transitoned away from Iterature reviews to Sysbematic revsaws. For mone information on systematc
raviews, please see www,cochrane.org. An exampie of 2 Journal systematic review: Torabinejad M,
Anderson £, Bader J, Brown L1, Chen LM, Goodare 1, Kattadeyll MT, Kutsenko [, Lozada 1, Patel
#, Petersen F, Futerman I, wluusu Oubeomes of root canal treatment and testaration, mmalaat-
supported single crowns, fived partial dentures, and extracton without replacement: a systematic
raview, I Dent 2007;98: ms—:m

The systermatic review consists of:

An Abstract using a structured format {Szatement of Problem, Purpose, Materal and Methads, Results,
Candusions).

Tent of the review consisting of an introduction (background and objective), methods {selection
criteria, search methods, dat collection and data analysis), results (description of studies,
mndnlnglr_nl quality, and results o analyses), disosssion, authors’ mn:lmuu ackrawledgments,

and conficts of mterest. References showld be peer raviewsd and follow 1P0 format.
ALTHOR TNFORMAT 0N PACK 27 Sep 2023 W, ElsEvaer.cor 3 [
consents or evidence that such consents b obtained. For mone

Elspwier Policy on the Use of Images or Personal Information of Patients ar ather :ndumm.-s.. Uniess
you have wrtten permssion fram the patent (or, where applicable, the nest of kin), the I
details of any patient included in any part of the article and in any supplementary matenials {including
all llustrations and widecs) must be removed before submassicn.

Daciaration of intarest

Al authors must disciase any financial and personal relationships with othar people or prgancatians
that could nappropriately infiuence (bias) their work Exampies of porentisl competing interesm

mclude employment, consultancies, stock ownership, honorara, paid expert testimony, patent
licationsfregistrations, and gnms or other funding. Authors must dsclose any Interests in two
x.l’.‘fm: 1, A sum ¥ in the tite page fie (I double anomymized) or

the fila (f single ¥ 1If there are na mterests to declane then please state this:
‘Declarations of interest: none’. 2. Detal r.hsclna.nsaspun:nf-m Declaration of Interest:
form, which farms part of the joumal's offical recards. It is émportant for patental interests to be
deciared in both places and that the mfarmation’ matches. More information.

Deciaration of genarative Al in scientific wei
The belorw qulante ok refiers £ the writieg pricess; s ok b Hhe s o AL toicks £ arlyos are
draw insights fram data as part of the nesearch process.

Whene aothors use artifictal Ir :.!.1]. and | In the writing
process, suthars shoud only use these tn mprove d Applying the:

should b hui andmrmul and authors should carefully review ard
-mn:h-rnsuh.n:nun r.mzun- ng output that can be moomect, incomplete or

iased, AL and Al-ass nmwbwmmldmbum“m.mnrm auther, or be cited as
an author. Authorship implies nesponsibilities and tasks that can anly be atnbuted to and performed
Iy humans, as outlined in Elseviar's Al policy for authors.

Mumsmlunmmmrmmmwmufu-ndn technelogies In the writing
fro<ess by follawing the instructions below. A statsment will appear in the published work. Fisase
note that authors are xnd for the contents of the work

Disclosure instructions

Musthors must desciese the use of generative AL and Al-assisted technologies in the writng process by
adding a statemnent at the end of thelr manuscrpt in the come manuscrip: fe, before the Aefenences.
lst. The smtement should be placed in & new section enttled ‘Deciaration of Genertive AL and Al-
amisted technoiogies in the writing process’

Staterment: Duning the preparation af this work the authans) used [NAME TOOL / SERVICE] in ander
o [REASON. After this m&&mtbeau:bwfs} mmm‘and edited the cantent a5 nesded
and takefs) full for the contant of

Thes deciaration does not apply to the use of basic taols for checking grammar, spalling, refenences
ate. If there s nothing to disciase, thers & no nead o add 2 satement.

Subwrifssion declsration sod verificetion
Submission of an article implies that the work has nat bean by (mccepe m
the form of an abstract, a publshed lecture or academic theos, see 'Multipke, rudunn:lntl:rcnn:umnr
putlicatios” for mone Information], that & is not onder :nrudmnnfarpublln ‘eizewhare, that
s publicatan is approved by all authocs and tacity or explictly by the nesponsible autharities whene
the work was carmied out, and that, Facepbed, I:mlllmtn-imﬂm-ddmhmlnﬂ-mhnn o
English or in any other language, induding ¥ withaut af the copyright-
heider: To venfy compliance, your arbde may be :Im by Crossref Simifanty Chack amd other
anginality or duplicate checking

Use of inclusive languape

Inclustve language ackrowladges diversity, canveys nespect to all peaple, is sensiive i diferences,
wqual apportunities. Content should make no assumptians aboot the helefs ar

cn..mms of any reader; contain noting which might imply that ona individual is superior to

another on the grounds of age, gander, race, ethnicity, culture, censal crientation, disabiliy or health

comdéon; and use mclusive Gnguage thmoughout Ay shatiid ensure that writing Is free from beas,
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‘starectypes, slang, referencs to demmant culture andfor cultural assumptions. We advise to sesk
gender nuqnmx‘:y using piural rauns (“cinicians, patientschane") as defaultjwherever possible
to avold using “he, she,® or “he/she.” We recommend rvoiding the use of descriptors that nefer
‘to personal attributes such as age, gender, race, ethniciy, culture, sewual orientation, diadility or
haalth condtion uniess they are relevant and vadd. When mdl terminalogy i used, we recommend
o avoid offensive or exclusionary tenms such as “master”, “siave’, *biackiist® and “whitelst”, We
5 using altematives that are m riate -and (seff- natory such as “primi
e ry‘:‘qblodclm.‘ and “aliowlist®, Thn%nm “(mm} Py pomt of rdw-uw W
identify appropriate @nguage but 3re oy no means exhaustive or defintive.

Reporting sex- and gender-based nnalyses
guidance

For research involving or inng to humans, animals ar eukaryotic cells, investigators should
integrate sex and gander- analyzes (SGEA) imto ther ressarch design according to funderf
;pmwruqmwwlnd best prctees withn 3 field, Authors should address tha see and/or gender
©f thewr research |n their articks, In cates whers they cannct, thay should disouss this

as nmrsumn to their research’s generalizabdity. Importantly, authors shouid ewplicitly state what
definitians of sax and/er gender they ane applying to enhance the precsion . rigar and reproducbiiny
of their resaarch and o aumed aMBQUISY oF conflaricn of tarme and the consUCE B whlch they
refer {see Definitions section balow). Authors can refer to the Sex and Gander Equity in Resaarch
(SAEER‘I;leuIlnE:m:I the SAGER guidelines checkiist. These offer systematic approaches to the use
nd edaonal review of sex and gender infarmation In study design, data analyss, outcome neporting
annrumuch Irterpretation - hawever, please nate there ts no single; universally agreed-upen set of
‘guidelnes: for defining sec and gender.

Definitions
Sox liy refiers to a sat of biclogical atiributes that are associated with physical and shysil

fotims {e.g., chromesemal genotypa, hormanal level, intermal and mternal anatomy ). A binary se
rategarzation {malqﬂ-vulu}r: wsually (e '}, st pften hased
solely on the visible external anatomy of 2 Rewborn. Gender generaily refers to socially constructed

roses, behawiors, and identities of women, men and gender-diwerse people that occur ina hestoncl

and cultural context and may vary across sodeties and over time. Gender infloances how people view
themseives and each other, how behave and interact and how power is distributed n soclety. Sex
and gender are often incormectly portrayed as binary (female/male or woman/man} and wnchanging

whareas these construces actually exist alang a and incode addeional sex o

ungmr-r identities swch umpmd-mnarcglnmmm?w differences of sax MMWD{::D] or
non-benary. Mareover, the terms *sex® and *gander® can be ambiguous—thus itk impartant

ora o o i 156 o B wihich they are used. In additian to ths: defintban guidance and

the SAGER guiddlines, the resources on this page offer further insght arund sex and gender in

resegrch studies.

Auithor contributians
For tramsparency, we require comesponding authors o provide co-author contributions to the
manusEript using the relmvant CRediT mies. The CResil tmemomy indudes 14 defersrt miss
describing each contributoes spacfic contribubon to the scholary output. The roles are:
‘Concaptuaiization; Data curaton; Formaianlhﬂs Fund| irg v:
Froject administration; Respurces; Softwarne;
‘priginal drafy; and Writing - rewew & editing. mumnn:allmlum-panipmmrymammt.
and acthors may hawve contributed through multiple roles. Mome detatls and an exsmple.

Chanpes to authorship

Authors are expected to consider carefully the list and onder of authors before submiting their
manuscript and provide the definitree list of authors at the time of the onginal submissan. Any
addition, deletion or resrangement of author names in the authomship ist should be made anby
before the manuscript has been accopted and onty  approved by the journal Editor. To reguest such
a change, the Eﬁmprtnm: receive the following from the mnbgdnnﬂq aisthor: (a) the reason
far the chanqe In authar i and () written confirmation {s-mad, letter) from all suthors that they
agree with the addition, remaval or reamangement. In the case of addition or removal of authars,
this mcludes confirmation fram the author besng addad ar remicvad.
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nat a grid for each row. If no grid & used, use tabs, not spaces, o align columns. The electranic
test should be prepared in 2 way very similar o that of ronventional manuscripes (see also the
‘Guide to Publishing with Elsevier: hitps://www.elkeviercomyguisepublication). Note that souroe files
«of figumes, tables and text graphics will be rqwtntM-rnrnmm embed yeur figures in the
‘st Sew also the section on Electronic atwork.

Ta aveld unnecessary ermors yau ame strongly advised S use the 'spell-check' and ‘grammar-check’
furctions of your word processr,

Math formulse

Please submit math admable tect and not a5 images. Present simple formulae in
line with normal lzn.qln- pomln and use the solidis () instead of a mmqu:.M for small
tractional terms, e.g., X/Y. In principhe, varables ame to be presented (n itlics. Powers of ¢ are often
mare conveniently dencted by exp. Mumbar cansecutvely any equatans that have to be displayed
separately fram the text (# referred to explcily in the texd),

Exsential title pages Information

Tile. Cancize and nformative. Titles are often used In informabon-retrioval systems. Avoid
abbreviations and formulae. Trade names shauld not be usad in mnﬁ-m»«umsandammr
Author's mames shaukd be complate first and |ast names. Where the family name may be

(e, 3 double name), please indicate this Clearly. Present the authors' current titie and amuaum
Inclading the city and smmfcnumdmﬂd\'dmm If it & private practice, indicate the ity and
state/country of the practice. Indicate all affiliaticns with 2 latter ir

after the author's name and in front of the appropriate afflation Coresponding author r_l-aro»,
indicate who wil handie comespondence at all smges of refersei also post-
publcation. Ensune that phone nombens {with m-pn;:tum cooe) ..-E"mm.d in addition to
‘the e~mail address and the complete postal address_ Contact detalls must be kept up o date by the
comesponding author.

Title poge format
Tvd: t:amlu-nnly duf:m-mufm-nmwn Do ot wse any spedal formatting. Abbreviations
namas should riok be used. Trade names should not be used n the btk Authars: Dinecty
muu-uu tin, !'p‘p-ﬂ- namas :mmdlgnsufmamr: Under the authors’ rames,
the titls, departmant and increutonal [umle=s in the U.5.) of
Pmnduuﬂurﬁnmy pmﬂ:minﬁuhm’v&?ﬁmdthl kgt £ rsmnﬂm’
praciice, indicate whene with city/state/country. Link names and affiliations with a superscript leter
{2,b,c,d}. Fresentation/support informabon and titles: IF reseanch was presented bafare an organized
‘graup, indicate name of the organization and location and date of the meeting. 1f wark was supported
by a grant or any other idnd of funding, supply the name of the supporting organization and the grant
number. Cormesponding author: unt“gu maling address, business telephone, and e-mail address of
‘the author who will recetve cormespondence. Acknowledgments: Indicate special thanks to persons or
‘erganizabions invalved with the manuscript. Sea Sample Tite page.
Formatting of funding sounces
List funding saurces m this standard way to faciitate compliance to tunder's requirements:
Funding: This work was supported by the Nationad Institutes of Heaith [grant numbers oo, wyyyl:
‘the 8ill & Meinda Gates Foundation, Seatrie, WA [grant number zzzz]; and the United States Instiutes
of Peace [grant number azaal.
not necessany to indude detatied descriptions on the program nrm:r.iwumd awards. When
ﬂmmum'm;nmumumm avasiabie to 3 universty, coilege, or other ressarch
institution, submit the name of the institute or arganaation that provided the funding.
1 no funding has been provided for the research, € is recommended to include the following sertence:

This mesaarch did nat recefve any specific grant from funding agences In the publc, commercial, or
nat-tar-profi sectors.

Limits
Foliow imternationally acoepted rules and convenitions; use the intermatonal system of units (53). If
‘other units are mentioned, please give their equivalent in 51.
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Onity in axceptional circumstances will the Edtor consider the addition, delstion or rearmangemant of
authors after the manuseript has bean . Wihille the Edeer considers the reguest, publication
af the manusript will be suspended. IF the manuscript has aineady been pubiished in an online sue,
any requests approved by the Editor will result in 3 comigenduwm.

Canppright

Upon acceptance of an artiche, authors wil be asked to complete 2 "loumnal Publishing Agreement’ (see
mare mformation on thes). An e-mall will be sent to the comesponding author confirming receipt of
the manuscript ftogether with a ‘fournal Publishing Agreement’ 'nrrn ora fink to the oniine version
af this agresment.

Subscribers may reproduce tables of contents or prepare lists of artices including sbstracts far internal
dirculation wihin their institutions. Pormission of the Publisher & requined for resale or disrbution
outside the institution and for il other dervative warks, including compiiations and transiatians. 1F
mnarpts from othor copyrighted works are included, the authon(s) must obrain wrtten parmission
st tha copyright ownen: and credit the source(s) in the article. Elsevier has prepninted forms far
use by authors in these cases,

For gold open access articies: Upon acceptance of an article, authors will be asked to complete 2
“Uicense Agreement’ {more nformation). Permited thard party recse of goid opan access articies =
determined by the author's choice of user icense.

Awthor rights

A5 an author you (or your employer or institutian) have certain nghts o reuse your wark. Maore
informatica.

Eizevier = responsible shanng

Find out how you can shane your research published in Esevier journals,

Rojo of the funding source

¥ou ane requested to identify who provided financial support for the conduct of the resasrch and/ar
preparation of the articks and to briefly describe the rola of the spansor(s), If any, in study design;
the cobactian, analyss and nterpretation of data; m the witing of the report; and in the decisin to
mbmmm;amd.hrpubhﬁm.ﬂm-ﬁmﬂhgmuu{:) had ma such invoivemant, #is recommended
o state this,

Open access

wistt our Open Access page for more information.
Language {usage and editing services )
Floase write your text In good Amencan English. Authors who feel u-lr English language manuscript
may requing editing to eliminate pa;QE: grammatical or spelkng errars and m conform to
comect soantific English may wish to use the English Language Edmnq service avalabie from
Elsevier's WebShop hittps: {fwebshop_eisevier.comylanguage-ediing or visit our customer support:
site hitps./fsenice.elsevier.com for mane information.

Suinnission

Our oniine submissan system guides you stepwise through the process of entering yoor article
detads and uploading your files. mmmmrm!\mmagwhmrnlnuu:m
the peer-review process. Ed.ﬂzb‘hﬂ‘llstn.;‘“\md LaTek} are required to typeset your article for
final pub A uging of tha Editar's decision and requests far

Submit your article
FPloase submit your articke via https-//www.editorial managor.comy 1FDY default. aspx.,

PREPARATION

Uze of word processing sofMware

It is important that the file be sawed in the native format of the M5 Word program. The text should bein
single-column format. Keep the tayout of the text as simple as b, Mast formatting codes will be
remowed and repiaced on processng the artcle. In particuiar, do net use the word processar's optons
o Justefy text or to hyphenate words. However, do wse bold face, italics, subscripts, su El:.
‘When preparing tables, if you ane using 2 table grid, Lunnhmlw\dhu:h Individual table ard
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Math formuize

Floase subme math equations s editable text and nok as mmages. Present simple formulae
lne with normal text where possible and use the salidus (f) instead of a horzontal Une for small
fractional terms, e.g., %Y. In prnciple, variables are to be presented in ®alics. Powers of ¢ are often
mare converiently dencted by exp. Number consecutively any equations that have m be displayed
separataly from the text (if refermed to explicity in the text].

Artwark

Figure Submilssion

IPD takes pride In publlshing anly the highest guality figures In ts fournal. Al Incoming

figures must pass 2 ew process can
wmmMms,mnmume u--n-aspumrm
to no submission errors mowe through the system gquickly. Figures that do not meet the

guldelines will be sent back to the author for correctlon and moved ko the bottom of the
wm.mhm.mum

A1 figures should be subimitted a5 TIF files or JFES fles caly.
Image File Specifications

Figure dimensions must be 5.75 = 3.85 Inches.

Figures should be size-matched (the same physical size) uniess the image type prohibits size matching
to ather figures within the manuscript, as in the cse of mn«mpﬂ]mdlngmms SEM
images, or graghs and screen shots. Do nat “label® the faces of the

to indicato tha ordar in which the figures should appaar; such mbnlrunn:ddmmglhn
publication process. Do nat add wide bordars to Increase size.

Resolution
The figures should be of professional guaiity and high resolution. The following are resalution
requinements:

cnlurand hlack-and-white photographs should be created and saved at 300 dats per inch {dpi).

Mobe: A 575 » 18E-inch image at 3 resoiution of 300 dp wil ba appreximately &

figure of lesc than 300 dpd must pot be increased artfically to 300 dpi; the resutting quaity and

resolution will be poor.

Line art or combinaticn artwork (an Slustration containing both line art and photograph) should be

created and saved at a minimum of E00dpe. Clanty, contrast, and quality should be uniform amang

ihnpqrisnfamurﬁpad: andmg.nu(u-ngmmm.mnmnpu urifrm Background
ntestured, medivm u&d‘vnuld e provided for color figures when possile.

Text within Images

1f teet b5 to appear within the figune, labeled and unlabeled versions of the figures must be ke,
Text appearing within the labeled wersans of the fgures should be in Arlal font and & minkmum of
10 pt. The text should be sred for readability if the figure i reduces for production in the Joomal,
Lettering should ba in to tha or raph. & consestent font stre should
hnunaﬁnnmmqhmlldlp m.unnfurmv I tans mmpmdum should not appear
within the figure file, but should be provided In ﬁu manuscript text (sen Fgune Legends).

1 a key %0 an |liwstration requires artwork {soeen lines, dats, unusual symbols), the key should be
incorporated into the drawing instead of included in the typed kegend. All symbols should be done
professonally, be visible sgainst the background, and be of legibie proportion shoold the illustration
e reduced for publication.

i microsoopic S Must v a b and it of 1 on the image.
Color Flgures

Gmm,alr\lmmmdahpn:wlbllmqtnd'nrdlnmnpmmddmlmmqulmﬂﬂ.
and 2 figures will be for tips from our reader orticies. However, the Editor may approwe the:
publication of aditonal figures # they contribute signficanty to the manuscrpe,
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Clinicad figures: should be color balanced. Color images should be in CMYK (Cyan/Magenty vallow)'
Black) color farmat < oppased to RSB (Red/Sneen/8lue) color farmat.

Graphs /Screen Captures

Graphs should be numbered as res, and the fill for bar graphs shouid be distinctve and solid;
nasna.dlng or patiems. Thick, solld dnes should be used and bald, solid lettenng. Aral font is
Place kettaring on whits backgroum is preferrad to reverse fype mmm.mgunadam
i), Line drawng should be 3 mmimum of 600 gpl. Screen Captumes ! should be a minimum
of 300 dpt and as close to 575 and 1.85 a5 possible.
Composites

Composites are multipie smages within one Figure file and, as a rule, are not accopted, They wiil be
sEnt Dk to the author to neplace themn with gach Image sent separately as, Fig. 1A, Fig. 18, Flg n:
etr. Each figurs part must meet FD Guideines. (Same compesits hgu_-mnmd!-:uu
submeted a5 one file, These fAles will be reviewsd par case ) Contact the m.m:ugrm
Informatian about spedfic compases.

Flgure Legends

The figure legands shauid appear within the text of the manusaipt on a separate page after Tabies
and should appear under the heading FIGURES, Jourmal style requines that the artices (a, an, and
‘the ane amitted from the figure legends. & an illustation is taken fram previousty published material,
the Isgend must give full credit o the source (see Permissions).

Flie Maming

E.m‘ il b nurmbes ding to its postion in the text (Figune 1, Figure 2, and so on)

ith Arsbic numerals. demknusuﬁlsmmhmnﬂmﬂmﬂufwmnmbu' and format
Clnbeqaslhl igentifiad. For example, a Figume 1 in TIFF format should be named fig. 2.t Multipart
Frgures must be ciaarly identifiable by the file names: Fig. 14, Fig. 18, Fig. 1C, Fig. 1-untabeled, Fig.
1-labeled, wtc.

In the articke, cl-n( r-hmnuumagum:nd Table by inciuding its number In parentheses at the
end of closing . For examale: The sutures wene removed
lh!r!“r.kx{Flp. 4} Or: armllu-;uud Tatle 4.

The Journal reserves the right t standardize the farmat of graphs and tables.,

Authors are abligated to diclose whesher Bustrations have been moddied o any way.

Thumbnalis

Flame thumbrails {reduced Sre versions) of your figures in Figures section below each appropriate

Tnuminails refers to placing a small {compressed file) copy of your figene nto the FIGURES section
of the manuscript after each appropriate kegend. Mo smaller than 2 = 1.5° and approximately #2dpi.
The goal Is to give the editors/reviewers something to review bmw-mmmh-phm:m:
and the fin size smafl for sasy access. These small images are called thumbnads.
Flgures Quick Chacklist

Al fiies are saved as TIFFs or 2PEGE (only). Figure sire: £.757 » 395" (mdiographs, SEMS, and scresn
caphires may vary but they must all be size-matched). Figures ame dpé; Ime-or combo lime/photo
lllwstrations ane mirsmum &00 dpt. For text & figures use Anel fant Label the Figure files acconding
thesr malnmmmuﬁ-mﬂugmkmh manuscrpt Figure section. Place thumbnails
t:mmsmnuqur-lhs-wm 2% 1L.5%) in Figu bnMFEJmmH bemi

Figure parts as saparate files.

A detailed guide o electronic artwork ks avallable on cur webshter You are urged to visit this
site; some Ewcerpts from the detailed information about figure preparabon are green here,
g v, slsmiarcomy artwordnstncions,

Hmm:k-:mm;mrkmx“nmw wath the comact resolution. If, together with yaur
accepted article, submat usable codor figunes then Elsevier will ensure, at no addmonal charge,
that thesa hgums will appear in color onling (.5, Soencalinect and cthar sites) in addition to color
reproduction in print. For fursher information an the preparation of elecronic arwork, ploass see

hatps fwenw. elsevior comy artworkinstrictions.
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Refarance ks

incrensad discoverabiity of resaarch and high guality paer neview anes enzured by onling links @ the
Sourtes cited. In oroer to allow us m creste inks o abstracting and Indexing sennces, such a5 Scopus,
Crossref and PubMad, piase ensure that data provided in tha references are comect. Piassa note that
Incorract surnames, journal/bosk titles, publication year and paginabion may prevent link creation.
Whan copying references, piease be careful as they may alneady contmin emors. Use of the DOL is
highty encouraged.

A DO is guarantoed newer to change, 50 yOU G0 use I 25 3 permanent Bnk o any slectreoic article.
An exampie of a ctaton w DOL for an article not yet in an issue ts: VanDecar 1O, Russo ALM.,
James 0.E, Ambeh W2, Franke M. (2003}, Asetsmic continuation of the Lesser Arties slab baneath
m Veriezuela. Jourral of Geophysical Ressarch, https:/fdo.org/L 0, 1029/ 2001 12000884,
Flease note the format of such cations should be in th referances in the paper.
Data references
This jourmal encourn cite underying or relevant datasers in your manuscr citing tham
mﬁrm::umuu“;ﬁznm Uymnrn.i-mn:.ar_nxr Eaglrn"?muu
fallowing elements: Juthor names), dataset tite, data repostory, u-gml{mhlm available), year,
lmwmlm&mndedm]mmmamﬂ'hdbnm-m:nmuennnrmdv
identify it a5 3 data reference. The [dateset) identifier will not appaar in your published artide.

Prmrmrr:fcmnn:

Where a preprnt b %mwnﬂnbhu-mm_ﬂpuﬂmn.ﬂ-m
hmm:fmuldh-umnsh co- If there am pregrints that are central to your work ar that

:w-wnul developments in the topic, but are not yet formally published, these may be referenced.

Preprints sheuld be clearly marked as such, Jmmmpl-bylwdumngmmprwnm. ar the name

of the preprint server, as part of the mmmrﬂ shoald also be provided.

and thair
Meet, If nce all, neferances should first be cted in the Intmdurtion andjar Matarial and Mathods
sectan. Only thass references that have bean citad or direetly to the
of tha presant study may be cited In the Decussion.

Cmly peer-reviewed, pubished matoral may be cted as a in
far and unpublished theses are not acceptatie references.

Abstracts ane consitered unpuulum:l uhsmmnsand are rmnllnm-d s references uniess follow-
up shudies were jourm

Mmm Iamnmmhuum:m be mma minmam tm mane than 3;.11:-.1-
are permitted ariginal article has been transiated Into English. The
title should be cied and the arginal IangLngcrmhdlnhm:lnd:MH_-ﬂn(thndhﬂm.

Taxthook references should be kept to @ minimum, 2= textoooks often Nﬂl:tﬂuﬂphlnﬂ:-n!th.n
authors and/or aditors. Tha most reoe af should be umed jeurnal
Crations are

Refermnce formatting

Reforences must be identified in the body of the article with superscript Arabic numerals. At the end
of a sertence, the reference number fadls after the period.

The compiete reference: §st, doubie-spaced and in numersc order, should follow the Conclusions
sectian but start on 3 separate page. Only references cted In the tme: should appear in the reference
list.

fermatting shouls canform o shyle 2= sat farth in *Uniform fSequirments for
Manuscripis Submatted to Biomedical Journals® {Ann Intemn Med 19597 136:16-47).

Reforences shouid be manually numbared.

List up to six authors. IF there ane seven or mare, after the sixth author's name, add et al.
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Eléctronlc Artwark

General paints

* Makoa sure you use uniform lettering and sizing,

» Emibed the used fants & the application provides that opticn.
se the fant Anel or Helvetica In your dlustrations.

= Usea narming corventar for your arwork files,
» Provide uguufslnﬂm Figure sactian.

= Sizm the cinga to the desirsd s o wersion,

= Sihmit each Mlystration 35 3 separate fie.

A detailed pummdu:tmlclrmutslulllmleun our wabsite:

hittps:f e alceuier comfarmwarkinstructons. Yoo are urged to visit this some excerpts
from the detalied information are given here. i

Formats

If your electromc artwork 5 ceated 0 a Micrasaft Office appiicatan (Word, PowerPoint, Exoel) then
please supply *as &' in the native documant format,

Fegardiess of the application used other than Microsalt Office, when your slectronic artwark is
finalizad, please ‘Save 2=' ar convert tha images o one of the follwng formats: (nota the resalution
requirements for Lne drawings, halftanes, and ling/haiftone combinations given below):

TIFF (or 1PEG): Color or grayscaie phatographs (halfones), keep w0 a minsmurm of 300 dpi,
ﬂw{w]nﬁ):m{pﬂm & white plaeis) ling drawings, keep to a minimum of S0 dpd.
TEFF (or JPEG): Combinations bamapped ling/half-tone {color ar grayscate), keep to @ minimum of

= Supply files that are optrmized for screen Lse (g, GIF, BNG, PICT, WEG); these bypcally have 3
fow Rumber af s and limited set of colors;

» Supply files that ane toa low in resoiution? or smaller than 5,75 x 3 85-inch.;

= Submit graphics that are disproporticnatefy lange for the contant.

#lease make sune that are inan {TIFF or JPECjand with the corect size
and resalution. 1%, together with your accapted arbck, you submit wmable calor fiqures than Elovier
will #nsure, 3t no additional charge, that these fgures will appear in coéor anline (e.g., SoenoeDirect
and ather sites) in addiban to color reproduction in prink. For further information on the preparation
of elactronic artwork, please see htins-//wew. slcoviercom/artmorkinstnctions,

Figure captions

Ensure that each liustration has a caption. Supply captions separately, mmmunwr-.
An;ﬂunshmld :mnprh--wm:mkmﬂnnwm m;-ndadumuum the ilustrabon.
nep tewt in the explain 3l symbals and abbreviatans
used, See Sampie Figures: page.

Tatres

Tables should be soif v and should o, nat duplicate the text. Provide 3il mbles

at the and of the manuscript after the reference st and before the Figures. Thare showid ba only
ane w@ble per page. Omit ntemal horizontal and vertical rules (lines). Omit any shading or colon Do
not list tables in parts (Table a, !h.ﬂr.}. Each should have its own number. Number the tables in
the order in which they ane mentioned (0 the text (Table 1, Table 2, etc).Supply 3 concise legend
that describes the contant of the tabie. Create descriptwe column and row headings. Within miumns,
align darta such that decimad points may be: na:-dln-m-qh:mw-mnmlwm:{p-ud?mm:
Comamas, o mark places past the integer (eg, 3.5 rather than 3,51.0n a line baneath the

any abbreviatons used in the table.1f a tble (or any data within it) was published previously, gre full
cmdntmm-ungmlmmm-rmm the tabbe. i necessary, obtain permission tn repant from

the author/publisher. The tabies should be submitted in Microsodt Wond. IF a table has been pregared

in Excel, it should be imparted into the manusaipt.

Refrrances

Citabion in text

Flease ensure that mmmmumuzmwmmmnmlm[mdulm
. d personal

m}uym:lsmdlnﬂuabqtranm n-pnnmm Unpubishad
COMIMURKATions ane not parmited in the reference list, but mbumnum-dmuum.:mm
of a reference 26 'in press’ implies that the sem has been accepted for publication,
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Mbbreviate journsl  names  per  the  Cumulative Index  Medicus A complete
of standard  abbreviations &= available  through  the  FubMed  websibes
nttn: i www.nchiLalm.nih.gavinimcatalogijoumnak.

Farmat for journal artickes: Supply the last names and insials of all authors; the ttie of the articke;
the journal name; and the year, unlmm.and page rumbers of publication. Do not use itatcs, bold,
ar underiining for any Dlrldihlm Fut a period after the Initiaks of the last author, after the
artxcle tithe, and at the end of the reference. Put a semicolon after the year of publicabon ard a colon
after tha volume, Frsus numbers are nof used a1 Vancouver styie.

Ex: Jones ER, Smith IM, Doe XJ. Uses of acrylic resin.  Prasthet Dent 1985;53:120-5,

maust be cibed. annmmlsafwamrsd
nﬁmm-hﬂndﬂuboak the.city of publication, the publicher, the year of publication
imclusive page numbens consufted. Da not use italics, boid, or underning hrlrrppautnfﬂutufm’uﬂc..

Ex: Zarh GA, Carisson GE, Boiender CL. Boucher's prosthodontic treatment for sdentulous patients,
13th od. St Louis: Masby; 1597, p. 112-23.

References should not be submitted in Endnote or other reference-generating software.
Endnote formatting cannot be edited by the Editorial Office or and must be
suppressed or removed from the manuscript prior to Nor shoul be

automatically numbered. Phease number manually.

See Sample Manuscrips.

Wuv:dﬁﬂir:vam!nrh als

Bacaume the Jowmal of Frosthepic Dantistry 19 publishad not onty In print bt alss onling, authors mist

use the standard PubMed abbrevistions for journal tiles. 1¥ akemate or no abbreviations are used,
the references wil ot be linked i the online poblication. A complete list of standard abbreviations

= avadable through the PubMed website: hitp:)www.nohlnim. nif, gov/nimcataiog/journals.

Video
Elsevier acoepts video material and animation sequences to suppart and enhance your scientific
research. Authors who have video or arsmation files that they wesh to submit with their article are
strongly encouraged to indude links t these within the body of the article. This can be done in the
same way as a figune or table by referting to the video ar animation content and noting (n the body
tewt whena ft should be placed. A submeted files should be properfy tabelad o that they directly
relate ta the vides file's cantent. In order to ensure that your videa or animatian materal is directly
usabia, please provide the file in one of our recommended file formats with 2 preferred maomum
size of 150 M8 per file, 1 GB In total, Video and animation files supplied will be poblished online in
the alactronic version of your article in Elsevier Web products, Indnf Saancelaect. Please supply
‘stills’ with yaur files: you tan chooss any frame from the video or animation or make a up-mn
smage, These will e used instead of standard icons and will the knk o yo

mare detaiied insTuchions pleace vist our viges instruchon pages, Note: sinee Ve and -nrm-uun
mrmb&cmbndmmﬂ- print wersion of the joumal, please provide fext for both the electranic
and tha orint version for the partions of the artics that refer o tis contert.

Supplementary materisl

Supplernentary mr.malsu;h:sa lications, Images and sound ciips, can be published wih your
artice o enhance & Su ;:menryrmvrfmpmmnduav xtlu:;mm il
urmwmﬁumﬂwumm) Flaase submit your material together with the article
and & a concese, descriptive ion for each supplementary fike. If you wish to make changes to
mppl;m mmmnmmagawﬂthnmm;a Mmhwmmmumupﬂan?:gll
Do pat annotate any COMBCtons on 3 previous vwersion. Fease switch off the “Track Changes' option

Mmaftdﬂ\cuhnﬂmwﬂlpmrmhpmhshdm

AUTHOR INFORMAT [0M PALK. 27 Sep 2023 W, B e Comy IDCatey presOent 18



Research datn
T!n:pumal and enables you to share data that supports your research publication where
ared ;ummlnudlrn}udumhvnurnuhnsmd articies. Research data refers

mm-mmd tions or experimentation that validate mesearch findings, which may abso
ncluge syftware, code, models, algarithms, protocals, methods and ather i materials related
o the praject

Below ane a number of ways in which you can associate data with your arbcie or make 3 statement
about the availability of your data when submiting your manuscript. 5 you are shanng data m ona of
ﬂns.-m: ¥ou are encouraged to cite the data . your manuscoript and refenence kst Flease refer
the "Reforences” section for mane informatian about data citation. For mare informatian on degesiting,
sharing and using research data and other relevant research matena’s, visit the resoarch data page.
Diata Winking
If you have made your ressarch data avallobi |nlﬂhlafq:-uﬂnmvnu=un link your articis dinscty o
the dataset. Eizevier coflaborates with @ number of repassaries o ink artides on ScenceDirect with
relevant nepositonies, mgmdu-s acoess to underiying data that gives thern a better understanding
of the research

There are dfferent ways 1o link your datasets to your antce, M-nmlaﬁn.ym an dlm:ﬂp Tink:
ywrdumsmrwrumd:ny providing the Tation in the subm . For more
n, visit the database linking page

For supporied data repositanes a repository banner will autormatically appear next to your published
article on SclenceDirect.

tn addibon, you can link to relevant data or entities through identfiors within the text of
manuscript, using the following format- Database: wooe (e.g., TALR: ATIG01020; CCOC: 73
PDB: LXFN).

Data statement

To foster transparency, we EnCOUAgE yaU tn state the availsbibty of your datn in your submssicn,
This may be a requiremant of your funding body or Institution. 1€ your data is unavalishls to acress
‘o unsutable to post, you will have the oppartunity- to indicate why during the submission process,
far exampio by stating that the research data is confidervtial, Tha statement will appear with yous
published article on ScienceDirect, For more information, viss the Data Statement page.

Submission Chackiise

The following list will be usefu! during the final checking of an arbde before sendng It o the journad

far revie. Flaase consut this Guide far Authors far further details of any mmunrnl)::hu

ltems are present:

One author has been designated 25 the correspanding author with contact dekaits:

Email addre=sFull pestal E:m wd

All mecessary files have besn uploaded, .nd conkain the foliowing:

all ﬂguruhm-nhn-ns and ingengs Al tables [hlduﬂluéhﬂq ducnpum footnates) Justification letter
for mare than 4 authors Patient photo statements

Further considerations: Manusonipt st been “speli-chacked’ and ‘| rar-checiond' References are

In the correct format for this Joumal All neferences mentoned in the Reference itst are cited in the

‘text, and vice versaThers are cfi-outs for each figure in the text Permission has been abtaened for

the e n[ouprn;hhd matarial fram cther saurces (including the Web)

For ary further information plesse wisit aur cUSEDMEEr SUPpOMT Site at Frnsservion slteviercom.
AFTER ACCEFTANCE
Proofs

‘One et of page procds (as POF fles) will be sant by e-mail to the comesponding authar of = link
will be prowvsded in the e-mail so that authors can downicad the files themselwes. Elsewser now
provides authars with FOF proofs which can be annotated; for this you will need to download Adobe
Reader versan 7 {or higher) avadabie free from hittp://pet.adobe comyreader. Instructions oo hom
o annotate POF fles will accompany the proofs (also given online). The exact system requirements
are given at the Adobe site; hitp://www, adobe. comy praducts/rendartech-specs, htmil,
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guarantee any claim made by the manufacturer of said product or service. Authors must desclose any
‘financal imterest they may Im!muodnmnmmanm This disciosure should be typed
after the Cancusions secmon

Writing Guidalines
Genaral Folicies and Suggestions
Authors whose natvi language s not English should abtain the assistance of an expert in English and
‘scientific writing before submitting their manuscripts. Manuscripts that da not meat basic kang
standards will be retumed before review. The Jourmal does not use first person {1, we, us, wrm
*#e canducted the study” can be changed easily :n *The study was conducted.” Avald the use af
terms such as The IPD uses the serial comma which is the
mmmllﬁtmmmmmhﬂmmlnaﬂdmr—ﬂrmm Tha tooth
was prepared weth a diamand rotary instrument, carbida bur, and carbide finishing bur. We prafer the
farm for epany the Tukey HSD than Tukey's HSD test, Down syndrome
rather than Down's syndrome and so on. Describe expenments! procedures, reatments, and results
In pazzive tense. All sie should ba wntten |n an active walca. Describa testh by nama (ag, maxillary
right first motar], not rumber. Hyphens ang not used for common suffixes and prefives, unfess
use 15 critical ta understanding the word. Some prefiues with which wo do not use hyphens include:
pre-, non-, anti-, multi-, auto-, inker-, intra-, peri- Eliminate the use of Le. and & e e they are not
consistent with Jounal style. Speil out seconds, minutes, Imnnxcmrruu: reviatans in the

Tables_Avoid the repeated use of Product names in the manuscript: Flease intady identfy all the
products used in the experment and =ms-qumth--vdu-boum b(w-s:hnns.]‘ksg“ﬂl\f
batter to paraphrase information from a Faraph

saves 5 The exception is a dingct Lnunmtlﬂ&ummnz ntesd and concise. When lon
mnﬁ‘mrﬁmammtu «?fmhr nokbwiar faint) ]
‘ot the full term upan first use and provide the nhhmmlmm parentheses. Useonly the
thereafter. Even very comman acromyms should stil be defined at first mention. “'cdnmtn:llm
words such as “in viva®, *In vitro.” Abbreviate unes of measurement without @ peried in the
text and tables (9 mm). Jm-nannnbmukmg between all nimbers and their units (100 mm,
25 MPa) axcept betore S and . :amuldnwboahrplmmﬂulwmblrmdﬂm
ahh—muumar:ymbulnempmnnmgmml farm (L00-mm =pan ). Spedl cut “dagrees” far angles.
rea symbol anty for temperatune, indude a space bebween tha number and bel
t- - 3? Cnmmmmq' m.wdp um‘t. 5, wouldn's, etc are not used in samnh:-w“mmn
using the wards **respectvely™® or “Yormer/latter ** Bath force the resder to stop and backrack, For
‘the comman statisteal autcomes F, a, B ome the zero before the decimal paint as theses cannot ba
‘greater than 1. Propnetary names function as adjectives. Nouns must be supplied after their use,
as in Vaseling petrolewm peiy, Wherever possible, uwse only the generic tenm, Do not use trademark:
symbals as they are nict consistent with Joumnal styla.
Some Blaments of Efective Sty
Shart wards. Shom words mnm‘anmhmmumﬁmmmsqullvm.nmuww&
Readers want information that they can grasp easify and guickly. Simple, r wards
«clarity and impact. Spectic rather than general werds. Spectfic tarms pinpoint maaning and create
word ral tenms. be and oj o varied in Brigk. Pl
inta mmn In the frst. ;"ymnﬁm mp.&. Umited ummw m&'?s"..'a"’p.mm
Chack yaur ad and phrases. If they are ot neaded, strike them ot
No unnecessary repetition. An idea may be repoated for mun:rhn
effective. Shart sentence length. Twenty words of less 5 recommended. umlnqmdmm

maonotony. Faragraphs. Break up kong sections imto
paragraphs. Restraint. Writers whi use flzmboyant words or overstate their propasition or conclusions
decrede: themseives. Facts speak for themsstves, Cloarly stated conclusiors. Don't hedge. If you
m«mwm. say so;

Db pmctionable
Tlv:lnlluwwp um:dn-dqb:mmhman#ﬁnrpmpwsmm For a complete list of
aighth editson of the Giossary of Frosthodontic Terms

[:nghnrclmzms G4-10-92),
‘G it JPD bittpcferem, prosdent.org and dick on Collections/Glassary of Prosthodontic Terms.
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If you do not wish to use the POF annotations functan, you may list the comections {including
roplies to the Query Form) and return them to Esevier in an e-mall. Piease kst your comectons
quating line number. 1f, for any neasan, this is not possible, then mark the corrections and any other
comments (including rephies to the Guery Form) on a printout of your proaf and return by fax, or scan
the ard e-mall, ar Ploase use this proaf anly for chacking the fypesetting, sdting,
Corplimmaes 2 comacimict of the tact, Ibies 2 FGares. Sgcant. chargus & the arbicks o
for publicaban will only be considered at this with ton from the Edior. We will
dt;mnmupmlﬂlmqn lpu'uyr artide published qul:‘ﬂ:?rﬂ mrmfym— loasa lot us have all your
comections within 48 howrs. It i Important to ensure that all comections are sent back to us in one
Communation; please check camfully before repiying, as Incusion of any subsequent comectans
canrot be guarenteed. Hmhudmulssu{dvvwrr-nmﬂhllly Mote that Esevier may proosed with
the publication of your artice if no response
Onlina proof correction
To ansure  fast publication process of the articke, wa kindly ask authors to provide us with their prood
comections withn two days. Comesponding authors will receive an e-mail with 2 link to our anline
proafing system, allowing annotation and cormection of procs online. The enviroament & simstar to
™5 Word: m addition o edifing text, you can also comment an figumes/tables and aeswer questians
from the Copy Editor. Web-based proofing provides a faster and bess ermor-prone process by aliowing
wou £ directhy type your corrections, eliminating the potertial intraductan of emors.
ﬁpud'nwﬂ.mmwllmmmmuumdumuwurmmhmm All instructions

tor g will be given in the Inchuding atbe ethods o the anline:
version and FOF.
w-mudp mgpmubumgq-puraﬁdupmlwmulym.nmmm Flease use this

proaf only for checkng the typesatting, editing, completeness and comectness of the text, tabkes and
llwru Signeicant changes o the armce 32 accepted for pubeation will anty be conederad at this
stage with from the Edeor. 1t = t to ensure that all comections are sant back
o us in one communication. Flease check ::Jnﬂr before replying, as inclusion of any subsoquant
coTRCctons cannot be guaranteed. sobehy your
Offprints
The correspanding author will, at no cost, recetve a customized Share Link providing 50 days free
access ta the final published version of the lrﬂd-nn Sciencelirect. The Share Link can be used for
sharing the amcie via any ommunsaton channel, (ncluding emall and socal media. For an @t
charga, paper cffprints can b ordered via umawprmmrm which 5 sant once the anicle i
accopted for poblication. ing authors who hawve publishod their aricle gold open acoess
do nat receve 2 Share Link as r final published version of the artide is available open access on
Scienceitnect ang can be shared through the artcle DOE bk
Pernrissions
uqmnmlmnnua-nu marknd with quotation marks and a reference number. i mone
than & knes are quoted, a letter of permissan must be obtained from the author and pul:shu-nf
the quoted material All manuseripts are submitted to software 1o identfy similarfies: bebween

i work, If quotations are mone than 1 pa

langth, opmq-nmummri: a2 tha baginning of aach paragraph and close guatstion T

end of the final paragraph only. Type 2il guoted material mmy:;nnummnuumnlmm
with no changes m spelling or punctuation. Indicate material omitted from a quotation with ellipses
{2 dots) for material cmitted from within a sentence, 4 dots for matenal omated after the end of a
sentence). If any submatted photographs include the eyes of a patient, the patient must sign 2 consent
form authenzing use of hisfher photo in the Journal. If such plnmﬁmnun:tahlﬂmld the ayes
will be blocked with black bars at publication. Mustraticrs that are reprinted or berrowed from oiher
published articks,books cannat be used without the permission of the mgln.-l wun:rand publisher,
The manuscnpt aUthor must securs thes parmission ang submit it for review., In the Sustration kegend,
provide the full citation for tha orginal soares m

Interest in Commuercial Companies and/or Prodects

mmmdlmammmm I]ulp'ruﬂt, instrsmants, n—pmmm In which thay
havae a personal investroent. Statema nd opinions expressed in the mal ane those of the
authors and not necessarily thase afthn -dnnrs ar publisher. The editors: and l‘lmﬂlshﬂ discasm any
responsibiiity or labdty for such materal. Nether the editors nor the publsher guarantee, warrant;
ar endorse 2ny product ar service advertisad in the Joumal; neither the edsors nor the publisher
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Alginate use Ime. ety ot o mnmmmlmm
use Patient, situatan, or treatment as e e

uze
space v mm-nudu:l distarceFull rhnmrn use’ Complete ' dentureLower (bmeth, arch} =
sandibularModel pse CastModeling compound wee Modeling plastc impression compoundMuscle:
trmming se Border averjet use Vertical overap, horzontal overlapPeriphery use
Barderfost dam, postpatatal seal use Postenar palatal sealPrematurity use Interceptive occlusal
contactSaddie s Danture modal wse castTake

radicgraphs use MakeUppaer (teeth, arch) wse Maxilargs-ray, mumg:mw:m mn:dlugmm

In addition, specimen shauld be used rather than sample when referring to an example regarded a5
typical of its Class.

At

o nal Terminofogy Guidalines
Acryiic
An adjectrve form that requines a noun, 2% in acrylic resin,

Affect, effect
affect Isa werl; effoct is a noun,

African American
Spelied thus and preferred over Megro and Hack in both adjective (African American patients) and
iz (. af wham 20% ware w.::gm-mqm g ]

hm-mmn.nnﬂm
pan average are syneayms. Medan nefers © the midpoint in a ange of gems; the midpoint
has many lkems above 25 balow .

Basic
Liion fundamental, this wond Is often L g of ¥ use: Dental implanis
comsist of bwo basic types: subpenastaal and ncoctasl

Between, amang
Use betwesn whan 2 things are invalved and amang when there are mere than 2.

This noun should NOT be used as a verh. A biopsy was performed on the Tssue, rather than: The
tssUR Was

Centric

An adjectrve that reguires a nourn, 25 In Centnc reation.
Currently, now, at present, etc.
Thase are often asin: This = curmently being used...

Data

Uz 3= a plural, a5 in: The dat were_

Employ

Shauld net became an segant wartation of use, 25 in This methad i employed

Ensure

Freferred over insure in the sanse of to make certain,

Fewer, less

Use fewer with nouns that can be countod (fewer patients were seen) and less. with nouns that cannot
be counted (less material was used).

Following
After i preferred.

Imply, infer
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The speaker implies; the listaner infers

Incidence
The rate at which a dsaase ocCurs In 3 given time; sermetimes confused with prevalence (the totl
rumber of cases of a disgase i a given regien),

Majority
Mpans mare than half; use mast when yoo mean aimest all. Male, female
For acdult humans, s men and women. Far children, usa boys and girks.

Must, should
Must means that the course of action & essertal. Showld s less strong and means that the coome
of action & mcommended.

Numbers

Spail out numbers used in tithes or hasdmgs and numbaers at the baginning of 3 sentance. The spelied
vension may also be proferable in 2 seres of consecutive numbars that may confuse the reader (eg,
2 3.%-inch disks should be written two 3. 5-inch disics). In all other cases, use Arabic numerals.
Orlent

Fropar form; v orientate.

Fathologlc

Use Instead of pathalogical, Cther wards in which the suffx -al has been dropped indude ickogic,

histniogic, and physiologic.

Pathology

The study of disease; often mistaken for pathosis (the condition of disease)

Percent

mmemggnlnhh&nmmdmdmmsﬂam: adequate, %
, 23%; and ondarsized, 63%. But spell out when the percent cpens 2 sentenca, a5 = Twenty

percent of the castings ...

Prior to
Bofore Is praferred,

Rare, infrequent, often not, etc.

‘Whenaver possible, these vague terms should be backed up with 2 specfic number.

Rather

Like very, this word should be avoides.

A ;mmﬂ program for taking medicatian, disting, ewarcising, etc. Not to be confused with regime,
meaning a system of govemment o m;

Bex

Use *see® rather than *gender” unless you are refarring to the sscislly canstructed roles, behaviors,
activities, and aktributes that 3 grven socisty considers appropriase for men and women,
f’ﬂsﬂmarmrumm;mumunm.mwmtqu—uwm.

Technigue
Frefemed ower technic.

Using
Aveid tha dangling modifier in sentences such as "The impression was made using vinyl polysilowans
Impression e Write “with® or “by using® instead, il
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Utllize
Usa 15 preferred,

Wertical
An adjective that neads a noun, a5 in vemcal relation,

Via
se through, with, or by means of.

White:

Preforred over Caucastan. This is true only if the patient & from the Caucasus region of Eastern
Europa. If not, use the term, whits £ describe the patient.

Sample Manuscript
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Vit the Elsevier Support Canter ta find the answers you need. Here you will find everything from
Fraguently Asked Questians to ways to get in touch.

You can also check the status of wour submitted artick or find out whon your acoepted article wiil
be published.

& Copyright 2016 Esevier | fitps:/fwww, slavier.com

ALFTHOR TNFORMATION PACK 17 Sep 2003 W, BEevier comy Incate/ presdent ]



