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RESUMO

O objetivo desse estudo foi registrar o fluxo digital a partir da aquisicdo de
imagens por fotogrametria, até a obtencdo dos modelos protéticos digitais de formatos
de pavilhdo auricular externo, com criacao de banco de dados dos modelos digitais. O
projeto foi submetido ao CEP/FS/UnB (CAAE 49323921.2.0000.5558). Foram
selecionados 6 voluntarios, segundo critérios de selec¢éo, os quais foram submetidos a
técnica de fotogrametria, que consistiu na execucdo de 60 fotografias da area de
interesse, feitas a partir de angulos diferentes, por meio de um aparelho celular
(Samsung Galaxy J7 Prime. Samsung, Coréia do Sul). As imagens foram processadas
pelo software Blender em conjunto com o Addon OrtogonBlender. Os resultados foram
analisados através da comparacdo qualitativa dos modelos quanto a fidedignidade
dimensional com os pavilhdes auriculares copiados. Os quesitos avaliados foram a
capacidade de manter a forma e dimensdes similares aos pavilhdes auriculares, e
riqueza de detalhes. Quanto ao fluxo digital, foi registrado o tempo de trabalho a partir
do registro fotografico até a obtencéo dos modelos digitais e upload dos mesmos no
banco de dados. Foram registrados a acessibilidade e origem dos softwares
utilizados no fluxo digital estabelecido, e as habilidades exigidas para operar as
ferramentas citadas. Seis modelos auriculares digitais distintos foram obtidos. Os
modelos digitais obtidos foram considerados aceitaveis e apresentaram suficiente
similaridade de detalhes e manutencéo das estruturas dimensionais. Os modelos foram
armazenados em um banco de dados privado na nuvem. A técnica de fotogrametria e
o fluxo digital apresentado demonstraram potencial para obtencdo de banco de dados
de proteses maxilofaciais, produzindo modelos digitais a partir de um fluxo de trabalho
reproduzivel e com resultado consistente.

PALAVRAS-CHAVE: Prétese Maxilofacial; Impressao Tridimensional, Desenho
Assistido por Computador; Fotogrametria; Anormalidades Maxilofaciais.



ABSTRACT

The aim of this study was to record the digital flow beginning on the acquisition
of images by photogrammetry, until obtaining digital prosthetic models of external ear
and the creation of a database of digital models. The project was submitted to
CEP/FS/UnB (CAAE 49323921.2.0000.5558). Six volunteers were selected, according
to selection criteria, who were submitted to the photogrammetry technique, which
consisted of taking 60 photographs of the area of interest, taken from different angles,
using a cell phone (Samsung Galaxy J7 Prime. Samsung, South Korea). The images
were processed by Blender software and the Addon OrtogonBlender. The results were
analyzed through a qualitative comparison of the models regarding their dimensional
reliability with the copied external ear. The evaluated questions were the ability to keep
the shape and dimensions similar to the external ear and richness of details. As for the
digital flow, the working time from the photographic record to obtaining the digital models
and uploading them to the database was recorded. The accessibility and origin of the
software used in the established digital flow were recorded, as well as the skills required
to operate the aforementioned tools. Six distinct digital ear models were obtained. The
digital models obtained were considered acceptable and presented sufficient similarity
of details and maintenance of dimensional structures. The models were stored in a
private cloud database. The photogrammetry technique and the digital flow presented
demonstrated potential for a maxillofacial prosthesis database, producing digital models
from a reproducible workflow and with consistent results.

KEYWORDS: Maxillofacial Prosthesis; Printing, Three-Dimensional; Computer-
Aided Design; Photogrammetry; Maxillofacial Abnormalities.
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1 INTRODUCAO

A reabilitacdo protética bucomaxilofacial € importante para pacientes que néao
possuem parte da anatomia facial, seja por trauma, tratamento de neoplasias ou
anomalias congénitas [1]. Um dos maiores desafios no processo de criagcdo de
proteses, para este fim, € a execucéo satisfatéria da anatomia e estética da estrutura
anatébmica em questao. O metodo analdgico de confecgcao € completamente manual,
0 gque gera um processo gue consome extensiva quantidade de tempo para ser
finalizado, dependente de materiais de moldagem e escultura, e diversas sessodes
clinicas e laboratoriais, dependendo, ainda, da habilidade artistica do profissional
[1]. Quanto maior a demora na manufatura das proteses, maior é o tempo para que
0 paciente possa reconquistar sua vida social com mais confianca [2].

O método convencional comeg¢a com a moldagem da regido anatdémica a ser
reabilitada e anatomia contralateral. A partir do modelo de gesso obtido, o proximo
passo é o que exige maior destreza do profissional, a utilizacao de cera para esculpir
a estrutura anatdbmica ausente, baseando-se em fotos antigas ou na observacao da
mesma estrutura no lado oposto da face. Essa etapa é especialmente desafiadora
gquando a estrutura de interesse é a orelha, pois sua anatomia é intrincada e
complexa, exigindo que a prétese deva ser compativel e simétrica com a outra
orelha ou prétese, trabalho meticuloso e cuidadoso [3]. Um molde de gesso, obtido
pela inclusdo do padrdo em cera da escultura, € preenchido com silicone
pigmentado [4].

Existem técnicas que tém o potencial de fabricar proteses de forma mais
eficiente e esteticamente realista [1], com uso de tecnologias de design assistido por
computador e manufatura assistida por computador (respectivamente, em inglés,
"computer-aided design" - CAD e "computer-aided manufacturing” - CAM), sao
baseadas no uso de softwares especificos que auxiliam nas etapas de planejamento
e fabricacdo da prétese. A maior parte do trabalho é feita digitalmente. Diferente dos
procedimentos convencionais, os metodos CAD/CAM, ao se utilizarem de registros
de imagem, eliminam a etapa de moldagem e um dos fatores de estresse ao
paciente [5].

Em casos nos quais o paciente tem uma das orelhas, é possivel usar a

tecnologia de CAD para espelhar a orelha existente, criando uma cépia simétrica.



No entanto, se o paciente nao tiver nenhuma das orelhas, ou seja, tenha um defeito
bilateral, o banco de dados € especialmente importante [6]. A criacdo de database
pode facilitar a adesao e utilizacdo mais consistente dos sistemas CAD/CAM. Isso
se deve ao fato de que o acesso a bancos de dados diminui o investimento e
simplifica a fase de CAD. Os modelos anatémicos pré-selecionados ainda precisam
ser adaptados ao defeito anatdémico do paciente, no entanto, esse processo
consome menos tempo do que confeccionar uma nova protese sem modelos 3D
previamente digitalizados [7].

Dessa forma, o objetivo deste estudo foi registrar o fluxo digital a partir da
aquisicao de imagens, atraves de fotogrametria, até a obtencédo dos modelos protéticos
digitais de formatos de pavilhdo auricular externo e criar um banco de dados digital
com exemplares anatémicos de pavilhdes auriculares externos.

2 MATERIAIS E METODOS

O projeto foi submetido ao Comité de Etica de Pesquisa em Seres Humanos
da Faculdade de Ciéncias da Saude/UnB, processo CAAE 49323921.2.0000.5558
e aprovado pelo parecer n. 4.873.289.

Para a selecao de voluntarios, estes foram recrutados dentre as pessoas que
tiveram contato inevitavel com os pesquisadores durante a pandemia de COVID-19,
minimizando a exposicdo desnecessaria de outros individuos. Como critérios de
incluséo, tivemos: a. individuos de todos os géneros; b. faixa etaria de 0 a 70 anos
de idade; c. auséncia de malformagcdo dos pavilhbes auriculares externos; d.
candidatos diferentes ndo poderiam possuir anatomia muito similar as previamente
registradas; e. possibilidade de submisséo a sessao fotografica. Como critérios de
exclusao, tivemos: a. presenca de piercing em dos pavilhdes auriculares externos,
que gerassem deformacfes visiveis no modelo tridimensional; b. presenca de
marcas ou mutilagdes em um dos pavilhdes auriculares externos; c. impossibilidade

de submissédo a sessao fotografica.

Durante a selecdo de candidatos, foi necessario que houvesse variedade
dentre as amostras, de forma que existissem modelos anatémicos diversos que

pudessem ser adaptados a diferentes pacientes. As caracteristicas observadas



10

foram: l6bulo da orelha (preso ou solto), idade do candidato (jovem: 0 a 19 anos;
adulto: 20 a 59 anos; e idoso: 60 anos ou mais), sexo do candidato e espagcamento
entre a orelha e o cranio (pavilhdo auricular externo proximo ao cranio e com
superprojecdo). As caracteristicas anatdmicas dos voluntérios foram registradas
com o intuito da verificagcdo da diversidade anatdmica obtida inicialmente para o
banco de dados criado.

Dessa forma, os candidatos selecionados, que concordaram em participar da
pesquisa, assinaram o0 termo de consentimento livre e esclarecido e foram
submetidos a sesséo fotografica, para captura das imagens das regides bilaterais
auriculares. As imagens foram obtidas em formato JPG, por camera fotogréafica de
smartphone (Samsung J7 prime, Samsung, Coréia do Sul), equipado com uma
camera de 13 megapixels. As fotos seguiram protocolo, explicado a seguir, de forma
que imagens adequadas fossem obtidas, garantindo o sucesso da transformacao

de imagens bidimensionais em um objeto tridimensional.

Cada voluntério foi orientado a se sentar em uma cadeira com a postura ereta
em um ambiente com iluminacdo uniforme, desobstruido e sem poluicdo visual.
Todos os aderecos, como brincos, chapéus, 6culos ou qualquer outro que pudesse
interferir com a regido de interesse deveriam ser removidos previamente, garantindo
a auséncia de qualquer distorcdo que poderia ser causada por elementos no
ambiente ou no voluntario [8]. Cada individuo deveria ser posicionado com o plano
de Frankfurt paralelo ao solo e permanecer imével, enquanto o operador fazia o
registro fotografico [8]. Esse registro consistiu em um total de 60 imagens
capturadas de forma sequencial, sendo 30 fotos tiradas com a camera na mesma
altura da éarea de interesse e as outras 30 fotos de um angulo inferior, com
aproximadamente 35° de inclinagdo ao plano horizontal. Todas as fotos deveriam
estar centralizadas e focadas na regido anatdomica a ser estudada, e as 30 fotos
deveriam ser obtidas com similar espacamento entre elas, sendo ideal 6° de
diferenca de posicionamento entre cada foto, totalizando 180°, de forma que toda a

hemiface fosse registrada.
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Os arquivos JPG foram processados no programa Blender 2.91 (Stichting
Blender Foundation, Amsterdam; 2018), utilizando-se do Addon OrtogOnBlender [9]
para fazer a fotogrametria, gerando um objeto tridimensional da area desejada
(Figura 1). O objeto tridimensional em questéo foi gerado no formato de STL, estagio
em que foi possivel manipulé-lo e edita-lo, assim, foram removidas todas as partes
desnecessérias, obtendo-se um arquivo com o melhor balango entre qualidade e
economia de espaco virtual. Uma vez obtidos os modelos tridimensionais, foram
feitas as exclusdes das areas periféricas as estruturas de interesse. Todos 0s
modelos foram editados de forma que repousassem sobre uma base retangular de
8,5 cm de comprimento, de forma que todos seguissem o0 mesmo padrao base de
impressdo (Figura 2). Concluidas essas etapas, 0 objeto tridimensional (3D) foi
armazenado em banco de arquivos virtual.

. Hesd bren

Figura 1 — Imagem tridimensional produzida a partir da fotogrametria (Software: Blender.
Addon: Ortog on Blender)
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Figura 2 — Objeto 3D finalizado (Software: Autodesk MeshMixer)

Levando em consideracdo que a impressao tridimensional é muitas vezes o
produto final das metodologias CAD/CAM, foi feita a impresséo (Phrozen Sonic Mini,
Phrozen Technology, Taiwan) de um modelo de estudo em resina de impressao
(Quanton Iron Grey, Quanton 3D, Brasil), a partir de um dos modelos tridimensionais
obtidos durante a pesquisa. Apesar de a analise de modelos impressos nao ser um
objetivo do estudo, a impressdo do modelo auxiliou na andlise da fidelidade do
modelo digital, assim como a capacidade de cépia das estruturas de interesse pela

metodologia aplicada.

Os modelos digitais obtidos foram comparados com os pavilhées auditivos
fisicos submetidos a fotogrametria. Os parametros utilizados foram a capacidade de
manter a forma e dimensées similares aos pavilhdes auriculares, além da riqueza de
detalhes copiada pela técnica. Os modelos foram considerados aceitaveis caso fosse
identificada suficiente qualidade das estruturas copiadas para os modelos digitais para

a utilizacéo do fluxo digital, em um cenario clinico de reabilitacéo protética.

Quanto ao fluxo digital, foi registrado o tempo de trabalho a partir do registro
fotogréfico até a obtencdo dos modelos digitais e upload dos mesmos no banco de
dados. Foram registrados a acessibilidade e origem dos softwares utilizados no fluxo
digital estabelecido, assim como as habilidades exigidas parar operar as
ferramentas citadas.
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3 RESULTADOS

Durante o periodo de aquisicdo de imagens, 6 voluntariosforam selecionados
e tiveram seus pavilhdes auriculares externos fotografados. Para manter maior nivel
de biosseguranca e evitar exposicao a interacdes ndo essenciais durante o periodo
de quarentena da pandemia, os parametros inicialmente propostos foram ignorados
e o fator decisivo para a escolha dos voluntarios foi a escolha dentre as pessoas
qgue tiveram contato inevitdvel com os pesquisadores durante a pandemia de
COVID-19. Dessa forma os candidatos foram selecionados por meio de uma

metodologia de amostragem néo probabilistica por conveniéncia.

As caracteristicas observadas apresentadas pelos voluntarios selecionados

foram representadas no Quadro 1.

Quadro 1 — Caracteristicas observadas no pavilhdo auricular externo dos participantes do

estudo

Loébulo da s _

Idade Sexo Pavilhao auricular
Orelha

3
o 2 e | 8 &
o = = o =
2 @ qE) 5 ? = c g c € O
3 < 3 = S 3 £ S« S &
= & %
wn
5 1 1 5 0 3 3 5 1

Para cada modelo auricular, o tempo de todo o processo de obtencgé&o variou
entre 2 e 4 horas, sendo que os modelos de menor e maior tempo de
desenvolvimento possuiram, respectivamente, 2 horas e 12 minutos e 3 horas e 47
minutos. O tempo necessario para a obtengéo variou com a qualidade das fotos
obtidas, tempo de processamento do software e preparo dos modelos 3D. Todos 0s
modelos digitais obtidos, ap6s o0s ajustes finais, foram considerados
anatomicamente aceitaveis ao se comparar com as respectivas orelhas originais e,

portanto, aplicaveis em tratamento protético restaurador (Figura 3).
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Figura 3 — Verséo final de todos os modelos digitais obtidos (Software: Autodesk MeshMixer)

Todos os softwares e metodologias utilizadas na digitalizacdo das estruturas
anatdbmicas e confeccdo dos modelos digitais tridimensionais foram de codigo
aberto, ou seja, sdo gratuitos e de livre acesso, estando disponiveis nos sites de
seus respectivos desenvolvedores. Também foi possivel constatar que apesar de
exigir certo conhecimento sobre as ferramentas, a utilizacdo destas ndo exigiu
conhecimento especializado ou grande habilidade manual. Utilizando do modelo
impresso em resina de um dos participantes, foi possivel confirmar que, de fato, a
anatomia deste estava satisfatéria e com dimensdes equivalentes ao modelo original
(Figuras 4, 5,6).

Figura 4 - Modelo em resina (Quanton Iron Grey, Quanton 3D, Brasil) lado a lado com a orelha utilizada
para a obtencéo das imagens, visdo lateral
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Figura 5 - Modelo em resina (Quanton Iron Grey, Quanton 3D, Brasil), lado a lado, com a orelha

utilizada para a obtencéo das imagens, visao latero-posterior

Figura 6 - Modelo de orelha, impresso em impressora 3D (Phrozen Sonic Mini, Phrozen Technology,

Taiwan) com resina (Quanton Iron Grey, Quanton 3D, Brasil).

4 DISCUSSAO

Nas técnicas mais modernas de confeccdo de proteses maxilofaciais, em
substituicdo a moldagem, é obtida uma imagem tridimensional digital do paciente,
através de tomografia computadorizada ou fotogrametria, na qual uma grande
guantidade de fotos é€ tirada, seguindo um protocolo, e depois sdo remontadas em
um modelo tridimensional [8]. Com esse molde virtual, que € um objeto
tridimensional (3D) mais comumente no formato de STL (Standard Triangle
Language — Linguagem de triangulos padrdo, é uma superficie tridimensional
formada por uma malha de tridangulos), € possivel utilizar softwares e ferramentas
de edicdo especificos para modelar e manipular o modelo, podendo criar uma
prétese que possa suprir a demanda do paciente [10]. O processo de modelagem
pode ser feito de véarias formas, as principais sdo: a manipulacado livre do modelo,

de forma que a anatomia é esculpida passo a passo pelo profissional, o uso de
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tecnologia de espelhamento, para criar uma cépia invertida da mesma estrutura no
lado oposto da face e adaptar essa copia ao lado defeituoso ou, entéo, a utilizacéo
de um modelo anatdmico proveniente de um terceiro, seja de um familiar que se
disponha a ter sua anatomia escaneada ou proveniente de um banco de dados, no
qual é possivel escolher um modelo que pode ser adaptado ao paciente [11].

Apos a fase de planejamento finalizada, ou seja, quando o profissional obtiver
uma proétese virtual, representada pelo objeto 3D, satisfatéria e bem adaptada a
anatomia do paciente, o objeto é impresso em uma impressora 3D (Figuras 4, 5, 6).
Dependendo do modelo da impressora, é possivel realizar a impressao em material
biocompativel, imprimindo uma prétese praticamente pronta para uso, ou pode ser
impresso um modelo em resina, que sera utilizado para criar um molde a ser

preenchido por silicone pigmentado, obtendo-se a prétese [11].

O fluxo de producéo digital também traz a vantagem de um tratamento menos
invasivo e desconfortavel para o paciente, além de possivelmente mais rapido.
Como ja citado anteriormente, a destreza manual e técnica que o operador deve
possuir sdo consideravelmente menores se comparadas com a da producao de
modelos de gesso tradicionais, que ndo podem ser digitalmente redimensionados
ou espelhados [12].

Os achados durante o estudo corroboram com a ideia de que as técnicas de
confeccdo de proteses, utilizando recursos digitais, sdo aplicaveis de forma
consistente, utilizando materiais que ndo sao de dificil acesso. Um levantamento de
dados recente da FGV — EASP calcula que, em 2020, a populacédo brasileira possuia
424 milhdes de dispositivos digitais, dentre os quais estédo inclusos smartphones,
computadores, tablets e notebooks. Destes, 242 milhdes sdo celulares [13]. Dessa
forma, a viabilidade para que o processo digital seja incorporado as reabilitacdes
maxilofaciais, em ambito publico, parece nao ser algo inatingivel ou de alcance a
longo prazo. Com a acessibilidade aos meios digitais e equipamentos pela
populacdo, ndo ha impedimento para que a tecnologia também seja cogitada para

aprimorar e facilitar as etapas de tratamento.

Os modelos digitais gerados (Figura 3), em sua verséo final, possuem entre
5 e 10 MB. Arquivos nessa faixa de tamanho sao faceis de serem armazenados e
compartilhados, inclusive por e-mail, uma vez que, em algumas das plataformas
mais populares, como Gmail, Yahoo e Outlook, o tamanho combinado maximo de
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arquivos € de pelo menos 20 MB. Por sua vez, os servicos de armazenamento
populares como Mega (© MEGA, Nova Zelandia), Dropbox (© Dropbox, Inc.,
Estados Unidos) oferecem entre 2 e 15 GB de armazenamento gratuito, o suficiente

para armazenar centenas de modelos digitais.

E importante notar que durante as sessdes de fotos foi seguido um protocolo
de seguranca com o objetivo de proteger tanto os voluntarios quanto o pesquisador.
Foi obrigat6rio o uso de mascara de todos os envolvidos, o operador, o qual utilizou
luvas e protetor facial ao interagir com os voluntarios, adicionalmente, todo o
ambiente foi sanitizado com alcool 70° [14]. Para que nao fossem prejudicadas as
imagens obtidas, o voluntario péde remover a alga da mascara do lado que foi
fotografado e segura-la em posi¢édo, com a utilizagdo de uma luva, reposicionando
a alca ao fim da sessdo. Nenhum dos voluntarios ou pesquisador apresentou
recentes, 15 dias antes, de COVID-19. Como consequéncia das medidas de
seguranca adotadas e da pandemia de COVID-19, a selecdo de voluntarios foi
severamente prejudicada.

Uma vez que o profissional tem em maos um modelo digital jA pronto, a
necessidade de modelar uma nova anatomia em cera deixa de existir. Esse
processo geralmente € o mais complexo e demorado. Além de depender que o
molde obtido esteja adequado, de forma que ndo € incomum que a moldagem tenha
gue ser repetida, a modelagem em cera pode levar diversas sessdes laboratoriais
para ficar esteticamente agradavel, muitas vezes exigindo que o paciente sirva de
modelo por longas horas, enquanto sdo feitos ajustes no padrédo de cera. Em
contrapartida, o modelo digital, que ja conta com a face tridimensional do paciente,
€ de muito mais facil ajuste e exige menos do paciente, levando em consideracao
gue a escultura do modelo digital parte de uma anatomia pré-obtida e pode ser
modelada livremente a partir desse ponto. O tempo de trabalho do fluxo digital
registrado para a obtencdo dos modelos digitais ndo inclui a possivel
individualizacdo do modelo ou a modelagem digital, que pode ser feita para alterar
partes especificas da anatomia do modelo auricular. O tempo registrado para a
conclusdo do fluxo digital leva apenas em conta o tempo necessario para a
integracdo de um novo modelo para o banco de dados. Levando isso em
consideracao, € importante saber que em um cenario clinico, € possivel que seja
necessario mais tempo para a individualizacdo e adaptacdo do modelo a
necessidade pessoal do paciente em questao.
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Ainda, é importante enfatizar que, apesar do pequeno quantitativo de
participantes do estudo (Quadro 1), sera possivel obter, por meio das imagens
tridimensionais armazenadas em banco de dados, infinitas modificacbes de suas
caracteristicas, por manipulacdo digital. Portanto, a quantidade de formatos de
pavilhdes auriculares externos do banco de dados iniciado na presente pesquisa
nao se limita aos correspondentes aos seis voluntarios, mas abre a possibilidade de
criacdo e adaptacdo de diversos novos, a partir do desenho computacional. A
tecnologia ndo impde a necessidade de que centenas de orelhas tenham suas
caracteristicas registradas, para que um banco de dados consistente seja criado, o
que facilita também o processo de reabilitacao.

Por mais que tenha suas vantagens, a técnica digital, por fotogrametria, ndo
é infalivel. O tempo de trabalho calculado incluiu as falhas de processamento e a
repeticdo do protocolo de fotogrametria. Além de ser altamente desafiador fazer a
regulacéo dos angulos fotograficos de forma manual, a iluminacédo das fotografias,
assim como a distancia entre a camera e a estrutura anatdmica sao de extrema
importancia, de forma que variagbes nestas podem fazer com que o software nao
tenha sucesso na reconstrucdo da estrutura. Dessa forma, ndo € incomum que a
tomada fotografica também tenha que ser refeita, ajustando-se o angulo, distancia
e iluminacdo dos quadros fotograficos. Além disso, por mais que os smartphones
sejam comuns no Brasil [13] ainda é recurso com uma alta variacdo de preco e

qualidade que pode afetar o resultado final da técnica de fotogrametria.

A reabilitacdo bucomaxilofacial tem estado vinculada ao servigo publico no
Brasil, por meio, principalmente, de projetos de extensao universitaria. Apesar da
demanda por atendimentos ser alta e as proteses estarem contempladas na relacao
de procedimentos do SUS, ndo ha comercializacdo de materiais especificos para o
processo analdgico das reabilitagdes no pais, havendo necessidade de importagéo
de insumos ou uso de alternativos nacionais, ndo direcionados ao mesmo fim. A
incorporacao de fluxo digital, além de tornar o processo de confeccéo de préteses
mais rapido, pode atrair a atencao para a especialidade, por meio das publicacfes
cientificas que sempre envolvem a divulgacéo de novas metodologias. A expectativa
para que a prétese bucomaxilofacial receba a devida atengéo e incentivo pode ser

realizada, por meio da associacdo com a tecnologia.
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5 CONSIDERAGOES FINAIS

Com base nas imagens coletadas e nos modelos tridimensionais adquiridos,
a proposta de criar um compilado de modelos que podera ser utilizado para o
tratamento de pacientes com defeitos auriculares, através da técnica de
fotogrametria, que antecipa a impressao tridimensional auxiliada por computador,
foi demonstrada como possivel.

A aplicacéo do fluxo digital registrado apresentou resultados consistentes e
satisfatorios, obtendo modelos digitais com suficiente manutencdo das
caracteristicas anatbmicas e dimensionais, comparativamente, entre os modelos
digitais e a anatomia dos pavilhdes auriculares dos participantes da presente
pesquisa.

CONFLITOS DE INTERESSE

Os autores declaram nao haver conflitos de interesse.
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above).
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Gad MM, Fouda SM, Abualsaud R, Aet al. Strength and surface properties of a 3d-printed denture base
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one of the registration sites listed below. The registration number and date of registration
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below for further details.
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The Results section will be a clear statement of the findings and an evaluation of their validity based
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Authors are to use current prosthodontic nomenclature and are referred to the Glossary of
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Examples:
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used as apronoun.

Minimize the use of subheadings in the text.

Editorial assistance to non-native English speakers

If English is not your native language, we suggest you have a native English speaker read and review
themanuscript prior to submission. An English-speaking colleague can be an excellent resource. If you
do not know someone who can help you, we recommend that you have your paper professionally
editedfor English language by a service such as Wiley Publishing’s at http://wileyeditingservices.com.

American Journal Experts also provide high quality editing:
https://www.aje.com/en/services/editing

Please note that while this service will greatly improve the readability of your paper, it does
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Citations and references

Number references consecutively in the order in which they are first mentioned in the text.
Identify references in text, tables, and legends by superscript Arabic numerals.! Use the
Vancouverreference style format. The titles of journals must be abbreviated according to the style
used in the National Library of Medicine's - NLM Cataloqg: Journals referenced in the NCBI
databases.

If you cannot find a particular journal title in the NLM catalog, try:
CAS Source Index (CASSI) search tool

Index Medicus - abbreviations of journal titles

Reference numbers should appear after punctuation marks, not before. Example: To date, zirconia
dental ceramics have had an excellent clinical performance with a cumulative 5-year survival
rate of 92.1% for zirconia-based all-ceramic single crowns,! and 90.4% for tooth-supported
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Glossary of Digital Dental Terms, 2nd Edition. J Prosthodont 2021; 30: 172-
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Tables

Tables should be positioned following the references, not in the body of the manuscript. The
tablesshould be numbered consecutively with Arabic numerals. Each table should be typed on a
separate pagewith a brief, descriptive title. Include any necessary legends on the same page with
the associated table.Do not submit tables as image files. Tables should be provided in a simple
form, without style formatting and without use of color.

Artworkifigures

The table below details typical images accepted by the Journal of Prosthodontics. Figures should be
submitted after the tables (if included) orafter the reference list (if tables not included), not in the body

of the text. A descriptive figure caption should be included below each figure.

Climical image Line art Combination
Example """""""“’"”"’""“"“""' bl
I |
e
Resolution | 300 dpi + 1200 dpi preferred, 300+ dpi accepted 600 dpi preferred, 300+ dpi
accepted
Size Single column: 84mm/3 3in max width Single column: 84mm/3 3in max width Single colunm: 84mm/3 3in max
Double column: 172mn/6.7in max width Double column: 172mm/6. 7in max width width
Max height 243mmi9.2 Max height 243mm/9 2 in Double column: 172mmy/6.7in max
width
Max herght 243nmy9.2 1n
File format | uff eps. or pdf preferred uff, eps. or pdf preferred uff, eps. or pdf preferred
Notes Guidelines apply to SEM images as well For bar graphs. black and white images Include paneled images in one
preferred image file (1.e.. do not subnmt
Fig 1a and Fig 1b as separate files);
label parts with lowercase letters.

Image manipulation and ethical guidelines

Photographs of people: The Journal of Prosthodontics follows current HIPAA guidelines for the
protection of patient/subject privacy. If an individual pictured in a digital image or photograph can
be identified, his or her permission is required to publish the image. The corresponding authormay
submit a letter signed by the patient authorizing the Journal of Prosthodontics to publish the
image/photo. Or, a form provided by the Journal of Prosthodontics (Appendix A below) may be
downloaded for your use. This approval must be received by the Editorial Office prior to final
acceptance of the manuscript for publication. Otherwise, the image/photo must be altered such
that the individual cannot be identified (black bars over eyes, etc).

Manipulation of digital photos: Authors should be aware that the Journal considers digital imagesto

be data. Hence, digital images submitted should contain the same data as the original image captured.
Any manipulation using graphical software should be identified in either the Methods section or 33
the caption of the photo itself. Identification of manipulation should include both the name of the
software and the techniques used to enhance or change the graphic in any way. Such adisclaimer
ensures that the methods are repeatable and ensures the scientific integrity of the work.
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No specific feature within an image may be enhanced, obscured, moved, removed, or
introduced. The grouping of images from different SEMs, different teeth, or the mouths of
different patients must be made explicit by the arrangement of the figure (i.e., by using dividing
lines) and in the text of the figure legend. Adjustments of brightness, contrast, or color balance
are acceptable only if they are applied to the whole image, and as long as they do not obscure,
eliminate, or misrepresent any information present in the original, including backgrounds.

The removal of artifacts or any non-integral data held in the image is not allowed. For instance,removal
of papillae or “cleaning up” of saliva bubbles is not allowed.

Cases of deliberate misrepresentation of data will result in rejection of a manuscript, or if the
misrepresentation is discovered after a manuscript's acceptance, revocation of acceptance, and the
incident will be reported to the corresponding author's home institution or funding agency.

Copyright permissions: Any illustrations or tables that have been published previously must be
accompanied by a letter of permission from the copyright holder (usually the publisher).
lllustrations or tables that have been adapted or modified must also be accompanied by letters
ofpermission.

MANUSCRIPT SUBMISSION AND REVIEW

When you are ready to submit your manuscript, the files can be uploaded through
oursubmission and review website: https://mc.manuscriptcentral.com/jopr

A checklist of manuscript requirements in provided in Appendix B below. This is a helpful guide toreview
prior to submitting your manuscript.

Peer review process and reviewer recommendations

All manuscripts will be screened by the editorial office for basic format, language, and
submission requirements. Manuscripts are then assessed by the Editor-in-Chief, and, if
appropriate, sent to an assistant editor and two or more external reviewers. Manuscripts that are
not reviewed will be returned to the authors. Manuscripts will be reviewed for content, originality,
importance to the field, appropriateness of statistical analysis, and derivation of conclusions.
Authors should note that manuscripts may be returned after initial review by the editorial office if
the paper is deemed unlikely to be reviewed favorably by virtue of insufficientinterest for the
Journal of Prosthodontics readership. This rapid rejection process enables the authorto promptly
submit for publication elsewhere. If sent for review, the outcome may be acceptance requests for
minor or major revisions, or rejection. Authors are expected to submit revised manuscripts within
90 days. Please contact the editorial office if you are not able to make your deadline.

Submitting a revision

Depending on the number of revisions requested, revisions will be returned to the original
reviewers or the editors will conduct the review. New reviewers will be enlisted at the
discretion of the editor. Not all revised manuscripts will be accepted. With rare exception, the
Journal of Prosthodontics will not review more than 3 revisions of the same manuscript.

All changes made in a revised manuscript must be annotated via highlighting or different font

color. This will help reviewers locate the changes that correspond with your point-by-point

response. Do not use the Track Changes feature of Word to mark your changes, as this 34
oftenmakes manuscripts difficult for reviewers and editors to read. Please accept all changes

and delete any comments from your manuscripts files before submitting revisions. Please note

in your cover letter if the changes are so extensive (i.e., more than 75% of the document) that
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it would be unreasonable to annotate the changes.

Responses to reviewers and editors should be included as a text (.doc or .docx) file with
themanuscript files and named response to reviewers. A template to use as a guide is provided
in Appendix C.

Rebuttals

On rare occasions, editorial decisions may be re-considered. Authors with serious concerns about
potential scientific errors in the review process may send a rebuttal letter to the editor. Only written
appeals will be considered. Rejected manuscripts may be resubmitted for consideration only with
explicit permission of the Editor-in-Chief. In such cases, the submission will be given a newmanuscript
number and date of receipt, and will be treated as a new manuscript.

MANUSCRIPT PUBLICATION (AFTER ACCEPTANCE)
Costs to authors
Submission charges: None ($0)
Page charges: None ($0)

Color charges: The Journal of Prosthodontics typically does not charge authors for printing their
articles in color. Printing images in color is at the Editor-in-Chief’s discretion. If the Editor-in-
Chief feels color is unnecessary for a specific image, but the authors still would like for it to be
printed in color, they may do so for a US $800 per page color charge.

Open access: Optional, See below $3710 USD / £2470 GBP / €3090 EUR.

Offprints: Free access to the final PDF offprint of your article will be available via Author Services.
Please sign up for Author Services if you would like to access your article PDF offprint uponpublication
of your paper and enjoy the many other benefits the service offers. Visit
http://authorservices.wiley.com/bauthor/ to sign up for Author Services.

If you wish to order hard copy offprints from this journal, please visit:
https://caesar.sheridan.com/reprints/redir.php?pub=10089&acro=JOPR

Open access and copyright

Should your article be accepted for publication, Wiley Publishing will provide the correspondingauthor
with copyright agreements, which may be signed electronically.

The Journal of Prosthodontics offers OnlineOpen publication for a fee ($3710 USD | £2470 GBP |
€3090 EUR.) that will be collected by Wiley Publishing at the time copyright is signed. By selecting
the OnlineOpen option you have the choice of the following Creative Commons Licenseopen
access agreements:

Creative Commons Attribution License OAA

Creative Commons Attribution Non-Commercial License OAA
Creative Commons Attribution Non-Commercial -NoDerivs License OAA
To preview the terms and conditions of these open access agreements please visit

https://authorservices.wiley.com/author-resources/Journal-Authors/licensing/open-access- 35
agreements.html

Additional information available online here:
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https://onlinelibrary.wiley.com/page/journal/1532849x/homepage/fundedaccess.html

Direct deposition of published manuscript to repositories

Certain funders, including the NIH, members of the Research Councils UK (RCUK), and Wellcome
Trust require deposit of the Accepted Version in a repository after an embargo period. Details of
funding arrangements are set out at the following website:
http://www.wiley.com/go/funderstatement.

Please contact the journal production editor if you have additional funding requirements.

Institutions: Wiley has arrangements with certain academic institutions to permit the deposit of the
Accepted Version in the institutional repository after an embargo period. Details of such
arrangements are set out at the following website: http://www.wiley.com/go/funderstatement.

Online publication and proofreading

The Journal of Prosthodontics publishes most content online ahead of print first as an “Accepted
Article.” Accepted Articles are made up of the files submitted for review and approved for
publication. They are not proofread or typeset. Accepted Atrticles are typically placed online within 7
business days of acceptance. After typesetting, the designated corresponding author will be
provided with proofs and is asked to proofread them for typesetting errors. Important changes in
the data are allowed, but authors will be charged for excessive alterations in proof.

After the typesetting and proofreading process is complete, the Accepted Article will be replaced
by the “Early View” article. This is the version of record and includes a functional html version of the

article and a typeset PDF. This will be the final version of the manuscript and will subsequently

appear, unchanged, in print.

Online production tracking is available for your article through Wiley Author Services.
Author Services enables authors to track their article — once it has been accepted — through the
production process to publication online and in print. Authors can check the status of their articles
online and choose to receive automated e-mails at key stages of production. The author will receive ane-
mail with a unique link that enables them to register and have their article automatically added to the
system. Visit http://authorservices.wiley.com/ for more details on online production tracking and for a
wealth of resources including FAQs and tips on article preparation, submission,and more.

ETHICAL POLICIES

Data sharing and bioethics

Human and other animal experiments

For original research manuscripts reporting experiments on animals, the corresponding author must
confirm that all experiments were performed in accordance with relevant guidelines and regulations.
The manuscript must include a statement identifying the institutional and/or licensing committee
approving the experiments, including any relevant details regarding animal welfare, patient anonymity,
drug side effects, and informed consent.

For experiments involving human subjects, authors must identify the committee (e.g.,

Institutional Review Board [IRB]) approving the experiments and include with their submission a

statement confirming that informed consent was obtained from all subjects. All human studies

must adhere to the principles set out in the Declaration of Helsinki (World Medical Association 36
Declaration of Helsinki, published online October 19, 2013. doi:10.1001/jama.2013.281053).

It is the author’s responsibility to ensure that a patient’s anonymity be carefully protected and
to verify that any experimental investigation with human subjects reported in the manuscript
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was performed with informed consent and following all the guidelines for experimental
investigation with human subjects required by the institution(s) with which all the authors are
affiliated. All identifying details (patient names and/or initials and name of specific hospital unit)
should be removed from the text, tables, and/or radiographs or other figures. Patients should
be assigned numbers instead. Identifying data should be removed from a manuscript unless
important clinically or epidemiologically. Clinically and epidemiologically significant details include:
race, sex, age, occupation, country or region of origin, and/or sexual orientation. Notethat the
same information must be given for each patient or group.

If any individual data is included, written consent for participation/publication must be given for
each patient or group.

If any individual data is included (i.e., an identifiable full-face picture in a clinical report), written
consent for participation/publication must be obtained from every individual whose data is
included. A written statement attesting that the author has received and archived such written
patient consent must accompany the manuscript. For research articles, if authors cannot obtain consent
to publish individual data they may only provide summary results. Exclusions to this include:

* The patients are de-identified
* The patients are dead

* There has been a waiver granted by the Institutional Review Board (IRB).

Permissions Form: If identifying details must be retained, the author must attest they have informed
consent from the patients (a signed permissions form), see Appendix A below.

Permissions must appear in English. In the case of a non-English speaking patient/author the
permission should appear first in the native language with the translation to English below and the
signature following both. If the patient cannot be located or refuses to consent to publication, the
manuscript will NOT be published. In the event that the patient cannot provide consent due to
death or legal incompetency (this includes photos of corpses) permission from the power of attorney
is needed as well as proof of power of attorney. If the patient is a minor, a legal guardian must
provide permission. Previous publication of news coverage does NOT eliminate a patient’s right to
privacy and does NOT negate the need for patient permission. This informed consent should be
indicated in the text of the article (in the Methods section, if appropriate) or in the
Acknowledgments at the end of the article. Permissions forms should be uploaded at the time of
submission. Articles will not be reviewed until permissions forms are submitted.

Reporting guidelines

The Journal of Prosthodontics encourages authors to register clinical trials prior to submission at one
of the registration sites listed below. The registration number and date of registration should be

included in the Materials and Methods section. Please see http:// www.clinicaltrials.gov/ct2/about-
studies/learn#Whatls for more information regarding clinical trials.

* U.S. National Institutes of Health Clinical Trials Registry - http://www.clinicaltrials.gov

* EU Clinical Trials Register - https://www.clinicaltrialsregister.eu

* WHO International Clinical Trials Registry Platform - http://www.who.int/ictrp/en

Conflict of interest

Authors are required to disclose any possible conflicts of interest. These include, for example, patent,
ownership, employment, stock ownership, consultancies, speaker's fee. Author's conflict of interest (or 37
information specifying the absence of conflicts of interest) will be included on the title page of
published articles.
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Authorship

Requirements for all categories of articles largely conform to the “Uniform Requirements for
Manuscripts Submitted to Biomedical Journals,” developed by the ICMJE. A manuscript will be
considered for publication with the understanding that:

0 all named authors have agreed to its submission

0 itis not currently being considered for publication by another journal

0 if the paper is accepted, it will not subsequently be published in the same or similar

form in any language without the consent of publisher

Each author must have contributed sufficiently to the intellectual content of the submission. Any
changes to the author list after submission, such as a change in the order of the authors, or the
deletion or addition of authors, will follow the guidelines as set out by COPE
(http://publicationethics.org/). The corresponding author must confirm that he or she has had full
access to the data in the study and final responsibility for the decision to submit for publication.
The ICMJE recommends that authorship be based on the following 4 criteria:

1. Substantial contributions to the conception or design or the work; or the acquisition,
analysis, or interpretation of data for the work; AND

2. Drafting the work or revising it critically for important intellectual content; AND

Final approval of the version to be published; AND

4. Agreement to be accountable for all aspects of the work in ensuring that
questionsrelated to the accuracy or integrity of any part of the work are
appropriately investigated and resolved.

In addition to being accountable for the parts of the work he or she has done, an author
shouldbe able to identify which co-authors are responsible for specific other parts of the work.
In addition, authors should have confidence in the integrity of the contributions of their co-
authors.

When a large multi-author group has conducted the work, the group ideally should decide who will be
an author before the work is started and confirm who is an author before submitting the
manuscript for publication. All members of the group named as authors should meet all four
criteria for authorship, including approval of the final manuscript, and they should be able to take
public responsibility for the work and should have full confidence in the accuracy and integrity of
the work of other group authors.

Acquisition of funding, collection of data, or general supervision of the research group alone does
not constitute authorship. All persons designated as authors should qualify for authorship, and all those
who qualify should be listed. Each author should have participated sufficiently in the work to take
public responsibility for appropriate portions of the content.

Contributions by individuals who made direct contributions to the work but do not meet all of
the above criteria should be noted in the Acknowledgments section of the manuscript.
Examples include: a statistician who has consulted on the included statistical tests; a colleague who
has edited the document for English clarity, but did not contribute to the content; a
photographer or artist who prepared the figures; a dental technician or assistant who was
invaluable to the care of the patient being reported on.

Medical writers and industry employees can be contributors. Their roles, affiliations, and potential
conflicts of interest should be included in the author list or noted in the Acknowledgments with their 38
contribution to the work submitted. Failure to acknowledge these contributors can be considered
inappropriate.
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Wiley’s Author Name Change Policy
In cases where authors wish to change their name following publication, Wiley will update and
republish the paper and redeliver the updated metadata to indexing services. Our editorial and
production teams will use discretion in recognizing that name changes may be of a sensitive and
private nature for various reasons including (but not limited to) alignment with gender identity, oras
a result of marriage, divorce, or religious conversion. Accordingly, to protect the author’s privacy,
we will not publish a correction notice to the paper, and we will not notify co-authors of the
change. Authors should contact the journal's Editorial Office with their name change request.

Plagiarism

All submitted manuscripts are screened and evaluated via the iThenticate Professional
Plagiarism Prevention program (www.ithenticate.com).

The Journal of Prosthodontics defines major plagiarism as any case involving:

0O unattributed copying of another person's data/findings, or resubmission of an entire publication
under another author's name (either in the original language or in translation), or

0 verbatim copying of >100 words of original material in the absence of any citation to the
source material, or

0 unattributed use of original, published, academic work, such as the structure, argument
orhypothesis/idea of another person or group where this is a major part of the new
publication and there is evidence that it was not developed independently.

Minor plagiarism is defined as:

0O verbatim copying of <100 words without indicating that these are a direct quotation from
an original work (whether or not the source is cited), unless the text is accepted as
widely used or standardized (e.g., the description of a standard technique)

0 close copying (not quite verbatim, but changed only slightly from the original) of
significant sections (e.g., >100 words) from another work (whether or not that work is
cited).

If the editorial board of the Journal of Prosthodontics suspects a case of plagiarism, we will first contact
the authors for clarification. If the authors are unable to sufficiently explain the potential plagiarism,
we reserve the right to inform the authors' institutions and funding agencies. If a published article
is suspected of plagiarism, we will take the further step of informing our readers,potentially via
retraction of the article.

Retraction policy

In the unfortunate event an article published in the Journal of Prosthodontics needs to be
retracted, we will follow the guidelines of the Committee on Publication Ethics (COPE) here:
http://publicationethics.org/resources/guidelines-new/guidelines-retracting-articles. Potential reasons
for retraction include plagiarism, redundant publication, or unreliable results (either through error or
misconduct).

Corrections policy

If authors or readers note an error in a published article, they may contact the editorial office. If
the correction is minor (i.e., the institution of an author should be changed, or there was a
typographical error), the Journal of Prosthodontics will publish an error notice at the Editor-in-
Chief's discretion. If the error is major (i.e., tests were incorrectly conducted, previously
published work was mis-interpreted), please submit a letter to the editor outlining the potential
errors. Such errors could potentially lead to the article being retracted.
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WILEY

STANDARD RELEASE FORM
For use of photographs, audio files, video clips, biographical information, and
quotations from interviews For patient consent
use dedicated form

I, [NAME OF SUBJECT / PARENT / GUARDIAN]
(the “Licensor™), give my permission to include any images, video clips, audio files, biographical
information,and interview quotations from which | [OR

NAME OF CHILD] may be identified (the “Material”).

in [TITLE OF
WORK]
(the “Work”) to be published by John Wiley & Sons, Inc. or one of its affiliated companies (“Wiley”).

| grant Wiley the right to use this Material

- inthe Work and and in any related derivative and ancillary Works published by
Wiley or itslicensees

« for worldwide distribution

- in print and/or electronic delivery platforms in any and all media now known or hereafter
developed

- in all editions, for the life of those editions without restriction
- inall languages
- in advertisements and promotional materials for the Work.

| represent and warrant that (i) | am the sole owner of all copyright, trademark, and other
intellectual property and proprietary rights in and to the Material, (ii) Wiley's publication of the
Material as authorized herein will not violate or infringe any copyright, trademark, or other
intellectual property orproprietary right of any person or entity, and (iii) | am not a party to and
the Material is not subject to any contract or arrangement which would conflict with my
permission herein.

This Agreement shall be governed by, and construed in accordance with: 1) the laws of England and
Wales, if the Licensor is located outside of the United States, or 2) the laws of the State of New
York, if the Licensoris located in the United States. In relation to any legal action or proceedings to
enforce this Agreement or arising out of or in connection with this Agreement each of the parties
irrevocably submits to the non- exclusive jurisdiction of the courts: 1) in England and Wales, if the
Licensor is located outside of the United States, or 2) in New York, New York, if the Licensor is
located in the United States.

Please indicate your agreement by signing and returning this form. In signing, you warrant you
have noclaim on ground of breach of confidence or on any ground in any legal system
against

[N

AME OFAUTHORS]
in respect of the publication of images of, or quotations from, you.

*If the subject is under the age of 16, consent should be given by a parent or guardian and the 40
relationshipto the subject indicated.

I/We hereby grant permission for the use of the material requested above.
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Signature of Subject / Parent / GUArdian: ..........oooe i e e e e e

Address:

APPENDIX B: MANUSCRIPT SUBMISSION CHECKLIST

This submission checklist is provided to help authors in the final stage of submission. Following this
checklist should ensure the editorial office does not return your manuscript to you prior to

evaluation. A more complete description of each item is provided under the appropriate heading

in the Information for Authors document.

Separate documents are submitted in the following order:
(1) title page, include any previous presentation and explanation of any conflicts of interest;

(2) main text file (manuscript without author identifiers and without tracked changes) including a
structured or standard abstract, keywords, body of the text, tables, figure legends;

(3) figures;
(4) supplementary files (if necessary)

Title Page

(]
(]
(]

OooOooad

Title
Running head (abbreviated title) of no more than 60 character spaces

Author(s) full name(s) written as First Name then Last Name, and academic degree(s),
andthe institutional affiliation(s) of the author(s) at the time of the study. An asterisk after
an author’'s name and a footnote may indicate a change in affiliation.
Department,Institution, Locations. (Example: Department of Prosthodontics,

University of North Carolina School of Dentistry, Chapel Hill, NC)

Disclosure of any presentation of this material, to whom, when, and where.
Disclosure of financial support, including grant numbers

Explanation of any conflicts of interest

Name, address, and e-mail address of corresponding author

Manuscript Body

O

(|
(|
(|
(|
(|

No line numbers
Statement is included in the Materials and Methods section that human experimentation has

beenapproved by the local institutional review board or conforms to Helsinki Declaration

Guidelines for the care/use of animals, approved by the institution, have been followed as
indicated in the Methods

Manuscript has been checked by a professional editor or a colleague fluent in English

The body of research manuscripts includes the Introduction (no heading), Materials and
Methods, Results, Discussion, and Conclusions headings

The body of clinical reports and technigue manuscripts includes the Introduction (no heading),

41
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Clinical Report/Technique, Discussion, and Summary headings

Abstract
] For Original Research Atrticles, and Review Articles, a structured abstract is included before
the body of the manuscript followed by keywords
] For other manuscripts (e.g., Clinical Reports/Technique articles), include a conventional,

unstructured abstract followed by keywords

Style guide
(Il Abbreviations: spell out the first time used. Example: Fixed partial dentures (FPDs); can be
called “FPD” when used again; avoid abbreviations in the abstract

(Il Equipment and/or materials are identified in text by the manufacturer and city and state (US
manufacturer) or city and country (non-US manufacturer). Example: (Whip Mix, Louisville,
KY); (3Shape, Copenhagen, Denmark)

O Formatting of reported values, statistical tests conform to Journal of Prosthodontics author

guidelines
References
] All references are numbered consecutively in the order they are cited in the text
] References are Arabic numerals (i.e., 1, 2, 3, etc) in superscript!
] References appear after punctuation marks.!
O All listed references have been cited in the text
Tables
] Tables are cited in numeric sequence in the text

O Tables should be submitted in Word

Figures
] Each figure is numbered with an Arabic numeral and cited in numeric sequence in the text
(Fig 1).
] Photographs of recognizable persons require a signed release from the patient or

legalguardian authorizing publication
] Figures should be submitted in PDF, JPG, EPS, or TIFF format
] Figures with multiple panels (Fig 1a, 1b) should be submitted as a single file

Permissions
] Signed, written permission from both the copyright holder and the original author for the
use of tables, figures, or quotations previously published and their complete references is
on file with the author and can be submitted to the editorial office upon request

] Informed consent and releases to publish photographs of recognizable persons should be on
file with the author and submitted to the editorial office upon request

Revisions
In addition to the above:

] A highlighted copy should be submitted showing all of the changes made
throughout the manuscript; do not use the Word “Track Changes”
feature

] Provide a separate file as a response to the reviewers and editors detailing the changes 42
madeor the changes not made, and why the author chose not to make the changes.

APPENDIX C: RESPONSE TO REVIEWERS TEMPLATE
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Use this format to respond to reviewers and editors (the remarks in this template are an example
only).

Response to Reviewer 1:

1) The main findings in this manuscript bear a close similarity to other previously published
work and | feel that they add little to the conclusions of that manuscript.

Response: We respect the comment of the reviewer and appreciate their insight. However, we feel
that the previous paper being referred to does differ from our current submission and that the current
manuscript adds new data that continues to build upon the programmatic theme of our laboratory.
(Discussion of differences in the two works has been redacted to shorten this document) Iext
Change: We have expanded our discussion to reflect these differences, see page 4.

2) BSPII and osteopontin are well known to be produced by osteoblast-like cells in culture.

Response: This is true. However, the results have been noted in standard 2D cultures. Very few
studies have analyzed the expression of these proteins in 3D cultures as we have submitted. We
have previously reported differences in spatial and temporal expression of BSPII in a 3Dmandibular
bovine model (Bone 1999). However we did not want to assume that expression in those models
would also translate to the aggregate model we describe here.

Text Change: None.

3) It is not surprising that aggregate Size Correlated to Starting Cell Number, but perhaps
"correlated" is the wrong word as there was no rigorous statistical treatment.

Response: We appreciate the comment and have modified the text accordingly to state the
sizewas associated with cultured cell number.
Text Change: Abstract, Results headings page 7 and 8.

Response to Reviewer 2:

1) Typographic errors warrant author’s attention.

Response: Thank you.
Text Change: Proofread and corrected.

43



