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Oliveira, HFF. Avaliaciao dos efeitos de novas hidroxiapatitas e suas modificacoes
superficiais utilizadas para regeneracdo dssea . 79 f. 2021. Tese (Doutorado) -
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Resumo

O objetivo deste estudo foi sintetizar um substituto dsseo a base de Hidroxiapatita (HAp),
modifica-lo superficialmente com hexametafosfato (HMP) e coladgeno tipo I (COL) e
analisar o comportamento in vitro € in vivo. A sintese de HAp foi realizada pelo método
de coprecipitagdo controlada a partir de H3PO4, CaCl, e NH4sOH. Apds processamento
foram realizadas as modificagdes superficiais em solugdes de HMP e COL. As particulas
de hidroxiapatita e suas modificagdes foram caracterizadas através das técnicas de
potencial-zeta ({), tamanho de particula, espectroscopia de infravermelho com
transformada Fourrier (FTIR) e difragcdo de raios X (DRX), as quais evidenciaram alta
semelhanca quimica com a HAp bioldgica. A morfologia foi avaliada através da técnica
de microscopia eletronica de varredura (MEV), a qual mostrou que as nanoparticulas de
HAp obtidas possuiam aproximadamente 130 nm, pode ser visualizada uma pelicula
recobrindo as superficies modificadas com HMP e COL. Foi realizada cultura de células
MC3T3, com analises de MTT, ALP e nédulos de mineralizagdao. Nas analises in vivo,
foram realizados defeitos criticos em calvaria de 150 ratos, divididos em 5 grupos
(GC:autogeno; G1:HAp; G2:HMP; G3:COL; G4:BioOss) e submetidos a eutanasia apds
7,14,30,60 dias. Os espécimes foram avaliados em cortes calcificados MicroCt e
confocal, apresentando fechamento do defeito e formagao 6ssea significante em G1,G3 e
G4. Portanto conclui-se que G1 e G3 apresentaram comportamento favoravel e viavel na
neoformacdo 6ssea comparado ao G4 substituto 0sseo comercialmente disponivel,

tornando-se uma futura alternativa para regeneragao ossea.

Descritores: Nanoparticulas, Substitutos dsseos, Osteoblastos, Regeneragdo dssea



Oliveira, HFF. Evaluation effects of new hydroxyapatites and their surface
modifications used for bone regeneration. 79 f. 2021. Tese (Doutorado) - Faculdade de

Odontologia, Universidade Estadual Paulista, Aragatuba, 2021.

Abstract

The aim of this study was to synthesize a bone substitute based on Hydroxyapatite (HAp),
superficially modify it with hexametaphosphate (HMP) and collagen type I (COL) and
analyze its behavior in vitro and in vivo. The synthesis of HAp was carried out by the
controlled co-precipitation method from H3PO4, CaCl, and NH4OH. After processing,
surface modifications were performed in HMP and COL solutions. HAp particles and
their modifications were characterized using the techniques of zeta-potential (), particle
size, Fourier transform infrared spectroscopy (FTIR) and X-ray diffraction (XRD), which
showed high chemical similarity with the Biological HAp. The morphology was
evaluated using the technique of scanning electron microscopy (SEM), which showed
that the HAp nanoparticles obtained had approximately 130 nm, a film covering the
modified surfaces with HMP and COL can be visualized. Culture of MC3T3 cells was
performed with analysis of MTT, ALP and mineralization nodules. In the in vivo analysis,
critical calvarian defects were performed in 150 rats, divided into 5 groups
(GC:autogenous bone; G1:HAp; G2:HMP; G3:COL; G4:BioOss) and euthanized after
7,14,30,60 days. The specimens were evaluated in calcified MicroCt and confocal
sections, showing defect closure and significant bone formation in G1,G3 and G4.
Therefore, it is concluded that G1 and G3 presented favorable and viable behavior in bone
neoformation compared to the commercially available G4 bone substitute, becoming a

future alternative for bone regeneration.

Key-words: Nanoparticles, Bone substitutes, Osteoblasts, Bone regeneration
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1. Introduciao

Biomateriais tem sido amplamente utilizados na odontologia como substitutos
Osseos, em defeitos Osseos causados por trauma, doengas periodontais e durante a
instalacdo de implantes osseointegrados. (Mazok et al., 2004) Ao longo dos anos com o
avanco da tecnologia e melhor entendimento da biologia, foram evoluindo; porém
questionamentos quanto ao seu potencial osteoindutivo e osteocondutivo sdo discutidos
(Miron et al., 2016), mantendo assim o enxerto autégeno como padrdo ouro na
regeneracdo Ossea, devido a excelente combinacdo dos trés fatores importantes para a
osseointegragdo: a osteoconducdo, a osteoindugdo e osteogenese, que sdo importantes
para a promover a formacao 6ssea. (Mazok et al., 2004, Miron et al., 2011, Miron et al.,
2016).

Apesar das vantagens oferecidas na regeneracdo Ossea, o enxerto autdgeno
apresenta algumas desvantagens principalmente relacionados a sua obtencdo, como por
exemplo a necessidade de um segundo sitio cirurgico, morbilidade pds-operatoria e
complica¢des durante o procedimento (Nkenke et al., 2004; Mazok et al., 2004; Al-Nawas
et al., 2014; Gali et al., 2017). Portanto substitutos de diferentes origens como alégenos,
xendgenos e enxertos 0sseos sintéticos sao investigados e desenvolvidos pela engenharia
tecidual como alternativa ao exerto autégeno, incluindo ceramicas, proteinas colagenas e
ndo colagenas, vidros bioativos e polimeros biodegradaveis (Muzio et al, 2015; Gali et
al., 2017).

Neste contexto, a utilizagdo de substitutos 6sseos tal como a hidroxiapatita, tem
sido amplamente discutida na literatura com excelentes propriedades osteocondutoras
(Lohmann et al., 2017). A hidroxiapatita apresenta destaque por ser o biomineral mais
utilizado para produzir revestimentos 6sseos, uma vez que € um composto inorganico
encontrado em varios tecidos mineralizados, obtendo assim resultados que sobressaem
aos outros biomaterias. (Cruz et al., 2016) Entretanto, em funcao de caracteristicas como
a reabsorcao lenta e a sua fragilidade em meio bioldgico (Gali et al., 2017; Morisue et
al., 2006; Al-Nawas et al., 2014), ainda se fazem necessarias novas investigacdes para o
desenvolvimento da melhoria das propriedades osteocondutoras para aproximar o seu
potencial de formagdo Ossea ao enxerto autdogeno (Miron et al., 2016, Lambert et al.,
2016; Lohmann et al., 2017).

A hidroxiapatita (HAp) de origem bovina em sua forma inorgdnica ¢

frequentemente utilizada, sendo considerada a principal alternativa ao exerto Osseo
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autdgeno em efetividade e biocompatibilidade, como substituto dsseo em tratamentos
onde regeneragdes Osseas se fazem necessarias (Jensen et al., 2013; Lambert et al., 2016;
Cordaro et al., 2008; Trubiani et al., 2010). Estudos comparando diferentes tipos de
HAps, de diferentes origens (natural e sintética), demonstraram melhor efetividade pelo
uso da forma comercial “Bio-Oss” quando comparada a outros tipos de substitutos 6sseos,
evidenciando em estudos “in vitro” (Trubaine et al., 2010) e “in vivo” o maior contato da
HAp com o osso natural e melhores propriedades osteocondutoras (Orsini et al., 2005;
Lambert et al., 2016). Porém, este substituto comercialmente disponivel apresenta de
custo elevado, impossibilitando o uso em algumas situacdes clinicas devido ao poder
socioeconomico de alguns paises.

Assim, substitutos nacionais t€ém sido desenvolvidos objetivando a redugdo dos
custos em relacdo ao produto tido como a principal referéncia internacional em
reconstrugdes Osseas, € que apresentem propriedades semelhantes. A utilizacdo de
substitutos nacionais economicamente mais vidveis e com a mesma efetividade poderiam
viabilizar a execucdo de mais procedimentos regenerativos e, por consequéncia, melhoria
dos fatores bucais associados a reabilitacdo oral da populagdo brasileira, trazendo uma
maior previsibilidade a estes tratamentos.

A incorporacdo de nanoparticulas aos materiais gera grandes expectativas na
comunidade cientifica e clinica, com objetivo de melhorar as propriedades de um
material, como por exemplo a modificagdo de superficie de implantes melhorando o
processo da osseointegragdo (Rosales-Leal et al., 2010), ou em dentifricios para diminuir
o potencial de desmineraliza¢do e aumentar o potencial de remineralizagdo dos tecidos
dentais, obtendo resultados satisfatorios (da Camara et al. 2014, da Camara et al. 2015).
Dentre estas nanoparticulas o hexametafosfato (HMP) tem se destacado, sendo um fostato
ciclico inorganico, este composto apresenta alta afinade e se liga a ions como Ca?",
formando HMP-Ca?" no esmalte (Kulaev et al., 2005). Em estudos in vivo, os polifosfatos
mostraram um potencial aumento na neoformagado 6ssea (Bae et al., 2016). Por sua vez,
o colageno tipo I, uma proteina, ¢ um dos principais constituintes da matriz extracelular
do tecido 6sseo, facilitando a acdo de fatores de crescimento, a migragdo de osteoblastos
e células sanguineas, promovendo angiogénese e neoformacao dssea (Salamanca et al.,
2018; Tovani et al., 2016).

Portanto, tendo em vista a necessidade de melhorar as propriedades
osteocondutoras dos substitutos Osseos atrelados aos resultados encorajadores do

comportamento bioldgico e potencial reparador do técido 6sseo das nanoparticulas,
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S. Conclusio

Diante dos resultados podemos concluir que:
-As particulas sintetizadas e caracterizadas em nosso trabalho apresentam caracteristicas
semelhantes a HAp natural e a comercialmente disponivel Bio-Oss; além disso
apresentaram-se seguras quanto a sua toxicidade testadas em culturas de células

osteoblasticas,

- G1-HAp e G3-HAp+COL apresentaram comportamento favoravel e viavel na
neoformacdo dssea comparado ao G4-Bio-Oss substituto dsseo comercialmente

disponivel, tornando-se uma futura alternativa para utilizacdo em regeneragdes 0sseas.
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Anexo-B - Author Guidelines for Publishing in Archives of Oral Biology

Types of Contribution

Original papers and review articles are welcomed. There will be no differentiation on
the basis of length into full or short communications. Editorial commentaries will also
be considered but only by invitation. All submissions will be refereed.

Page charges

This journal has no page charges.

Submission checklist

You should use this list to carry out a final check of your submission before you send
it to the journal for review. Please check all relevant sections in this Guide for Authors
for more details.

Ensure that the following items are present:

One author has been designated as the corresponding author with contact details:

* E-mail address

* Full postal address

All necessary files have been uploaded:

Manuscript:

* Include keywords

« All figures (include relevant captions)

« All tables (including titles, description, footnotes)

* Ensure all figure and table citations in the text match the files provided

* Indicate clearly if color should be used for any figures in print

Graphical Abstracts (where applicable)

Highlights (where applicable)

Supplemental files (where applicable)

Further considerations

* Manuscript has been 'spell checked' and 'grammar checked'

 All references mentioned in the Reference List are cited in the text, and vice versa
 Permission has been obtained for use of copyrighted material from other sources
(including the Internet)

» Relevant declarations of interest have been made
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e Declarations of authors' contributions have been made if there are four or more
authors
* Journal policies detailed in this guide have been reviewed

* Referee suggestions and contact details provided, based on journal requirements

g Before You Begin

Ethics in publishing

Please see our information on Ethics in publishing.

Studies in humans and animals

If the work involves the use of human subjects, the author should ensure that the work
described has been carried out in accordance with The Code of Ethics of the World
Medical Association (Declaration of Helsinki) for experiments involving humans. The
manuscript should be in line with the Recommendations for the Conduct, Reporting,
Editing and Publication of Scholarly Work in Medical Journals and aim for the inclusion
of representative human populations (sex, age and ethnicity) as per those
recommendations. The terms sex and gender should be used correctly.

Authors should include a statement in the manuscript that informed consent was obtained
for experimentation with human subjects. The privacy rights of human subjects must
always be observed.

All animal experiments should comply with the ARRIVE guidelines and should be
carried out in accordance with the U.K. Animals (Scientific Procedures) Act, 1986 and
associated guidelines, EU Directive 2010/63/EU for animal experiments, or the National
Institutes of Health guide for the care and use of Laboratory animals (NIH Publications
No. 8023, revised 1978) and the authors should clearly indicate in the manuscript that
such guidelines have been followed. The sex of animals must be indicated, and where
appropriate, the influence (or association) of sex on the results of the study.

Declaration of interest

All authors must disclose any financial and personal relationships with other people or
organizations that could inappropriately influence (bias) their work. Examples of
potential competing interests include employment, consultancies, stock ownership,
honoraria, paid expert testimony, patent applications/registrations, and grants or other
funding. Authors must disclose any interests in two places: 1. A summary declaration of
interest statement in the title page file (if double anonymized) or the manuscript file (if
single anonymized). If there are no interests to declare then please state this: 'Declarations
of interest: none'. 2. Detailed disclosures as part of a separate Declaration of Interest form,
which forms part of the journal's official records. It is important for potential interests to
be declared in both places and that the information matches. More information.
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Submission declaration and verification

Submission of an article implies that the work described has not been published
previously (except in the form of an abstract or as part of a published lecture or academic
thesis or as an electronic preprint, see 'Multiple, redundant or concurrent publication'
section of our ethics policy for more information), that it is not under consideration for
publication elsewhere, that its publication is approved by all authors and tacitly or
explicitly by the responsible authorities where the work was carried out, and that, if
accepted, it will not be published elsewhere in the same form, in English or in any other
language, including electronically, without the written consent of the copyright-holder.
To verify originality, your article is likely to be checked by the originality detection
service CrossCheck. Preprints
Please note that preprints can be shared anywhere at any time, in line with
Elsevier's sharing policy. Sharing your preprints e.g. on a preprint server will not count
as prior publication (see 'Multiple, redundant or concurrent publication' for more
information).

Use of inclusive language

Inclusive language acknowledges diversity, conveys respect to all people, is sensitive to
differences, and promotes equal opportunities. Content should make no assumptions
about the beliefs or commitments of any reader; contain nothing which might imply that
one individual is superior to another on the grounds of age, gender, race, ethnicity,
culture, sexual orientation, disability or health condition; and use inclusive language
throughout. Authors should ensure that writing is free from bias, stereotypes, slang,
reference to dominant culture and/or cultural assumptions. We advise to seek gender
neutrality by using plural nouns ("clinicians, patients/clients") as default/wherever
possible to avoid using "he, she," or "he/she." We recommend avoiding the use of
descriptors that refer to personal attributes such as age, gender, race, ethnicity, culture,
sexual orientation, disability or health condition unless they are relevant and valid. These
guidelines are meant as a point of reference to help identify appropriate language but are
by no means exhaustive or definitive.

Author contributions

For transparency, we encourage authors to submit an author statement file outlining their
individual contributions to the paper using the relevant CRediT roles: Conceptualization;
Data curation; Formal analysis; Funding acquisition; Investigation; Methodology; Project
administration; Resources; Software; Supervision; Validation; Visualization;
Roles/Writing - original draft; Writing - review & editing. Authorship statements should
be formatted with the names of authors first and CRediT role(s) following. More details
and an example

Authorship

All authors should have made substantial contributions to all of the following: (1) the
conception and design of the study, or acquisition of data, or analysis and interpretation
of data, (2) drafting the article or revising it critically for important intellectual content,
(3) final approval of the version to be submitted.
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Changes to Authorship

Authors are expected to consider carefully the list and order of authors before submitting
their manuscript and to provide the definitive list of authors at the time of the original
submission. Any addition, deletion or rearrangement of author names in the authorship
list should be made only before the manuscript has been accepted and only if approved
by the journal Editor. To request such a change, the Editor must receive the following
from the corresponding author: (a) the reason for the change in author list and (b) written
confirmation (e-mail, letter) from all authors that they agree with the addition, removal
or rearrangement. In the case of addition or removal of authors, this includes confirmation
from the author being added or removed.

Only in exceptional circumstances will the Editor consider the addition, deletion or
rearrangement of authors after the manuscript has been accepted. While the Editor
considers the request, publication of the manuscript will be suspended. If the manuscript
has already been published in an online issue, any requests approved by the Editor will
result in a corrigendum.

Article transfer service

This journal is part of our Article Transfer Service. This means that if the Editor feels
your article is more suitable in one of our other participating journals, then you may be
asked to consider transferring the article to one of those. If you agree, your article will be
transferred automatically on your behalf with no need to reformat. Please note that your
article will be reviewed again by the new journal. More information.

Copyright

Upon acceptance of an article, authors will be asked to complete a 'Journal Publishing
Agreement' (see more information on this). An e-mail will be sent to the corresponding
author confirming receipt of the manuscript together with a 'Journal Publishing
Agreement' form or a link to the online version of this agreement.

Subscribers may reproduce tables of contents or prepare lists of articles including
abstracts for internal circulation within their institutions. Permission of the Publisher is
required for resale or distribution outside the institution and for all other derivative works,
including compilations and translations. If excerpts from other copyrighted works are
included, the author(s) must obtain written permission from the copyright owners and
credit the source(s) in the article. Elsevier has preprinted forms for use by authors in these
cases.

For gold open access articles: Upon acceptance of an article, authors will be asked to
complete a 'License Agreement' (more information). Permitted third party reuse of gold
open access articles is determined by the author's choice of user license.

Author rights

As an author you (or your employer or institution) have certain rights to reuse your
work. More information.
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Elsevier supports responsible sharing

Find out how you can share your research published in Elsevier journals.

Role of the funding source

You are requested to identify who provided financial support for the conduct of the
research and/or preparation of the article and to briefly describe the role of the sponsor(s),
if any, in study design; in the collection, analysis and interpretation of data; in the writing
of the report; and in the decision to submit the article for publication. If the funding
source(s) had no such involvement then this should be stated.

Open access

Please visit our Open Access page for more information.

Elsevier Researcher Academy

Researcher Academy is a free e-learning platform designed to support early and mid-
career researchers throughout their research journey. The "Learn" environment at
Researcher Academy offers several interactive modules, webinars, downloadable guides
and resources to guide you through the process of writing for research and going through
peer review. Feel free to use these free resources to improve your submission and navigate
the publication process with ease.

Language (usage and editing services)

Please write your text in good English (American or British usage is accepted, but not a
mixture of these). Authors who feel their English language manuscript may require
editing to eliminate possible grammatical or spelling errors and to conform to correct
scientific English may wish to use the English Language Editing service available from
Elsevier's Author Services.

Submission

Our online submission system guides you stepwise through the process of entering your
article details and uploading your files. The system converts your article files to a single
PDF file used in the peer-review process. Editable files (e.g., Word, LaTeX) are required
to typeset your article for final publication. All correspondence, including notification of
the Editor's decision and requests for revision, is sent by e-mail.

Preparation

Queries

For questions about the editorial process (including the status of manuscripts under
review) or for technical support on submissions, please visit our Support Center.
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Peer review

This journal operates a single anonymized review process. All contributions will be
initially assessed by the editor for suitability for the journal. Papers deemed suitable are
then typically sent to a minimum of two independent expert reviewers to assess the
scientific quality of the paper. The Editor is responsible for the final decision regarding
acceptance or rejection of articles. The Editor's decision is final. Editors are not involved
in decisions about papers which they have written themselves or have been written by
family members or colleagues or which relate to products or services in which the editor
has an interest. Any such submission is subject to all of the journal's usual procedures,
with peer review handled independently of the relevant editor and their research
groups. More information on types of peer review.

REVISED SUBMISSIONS

When submitting the revised manuscript, please make sure that you upload the final
version of the paper with the changes highlighted. Please remove the old version(s) of the
manuscript before submitting the revised version.

Use of word processing software

It is important that the file be saved in the native format of the word processor used. The
text should be in single-column format. Keep the layout of the text as simple as possible.
Most formatting codes will be removed and replaced on processing the article. In
particular, do not use the word processor's options to justify text or to hyphenate words.
However, do use bold face, italics, subscripts, superscripts etc. When preparing tables, if
you are using a table grid, use only one grid for each individual table and not a grid for
each row. If no grid is used, use tabs, not spaces, to align columns. The electronic text
should be prepared in a way very similar to that of conventional manuscripts (see also the
Guide to Publishing with Elsevier). Note that source files of figures, tables and text
graphics will be required whether or not you embed your figures in the text. See also the
section on Electronic artwork.

To minimize unnecessary errors you are strongly advised to use the 'spell-check' and
'‘erammar-check' functions of your word processor. Article structure

Manuscript Structure

Follow this order when typing manuscripts: Title, Authors, Affiliations, Abstract,
Keywords, Main text (Introduction, Materials & Methods, Results, Discussion for an
original paper), Acknowledgments, Appendix, References, Tables and then Figure
Captions. Do not import the Figures or Tables into your text. The corresponding author
should be identified with an asterisk and footnote. All other footnotes (except for table
footnotes) should be identified with superscript Arabic numbers.

Introduction

This should be a succinct statement of the problem investigated within the context of a
brief review of the relevant literature. Literature directly relevant to any inferences or
argument presented in the Discussion should in general be reserved for that section. The
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introduction may conclude with the reason for doing the work but should not state what
was done nor the findings.

Materials and Methods

Enough detail must be given here so that another worker can repeat the procedures
exactly. Where the materials and methods were exactly as in a previous paper, it is not
necessary to repeat all the details but sufficient information must be given for the reader
to comprehend what was done without having to consult the earlier work.

Authors are requested to make plain that the conditions of animal and human
experimentation are as outlined in the "Ethics" and "Studies on Animals" sections above

Results or Findings

These should be given clearly and concisely. Care should be taken to avoid drawing
inferences that belong to the Discussion. Data may be presented in various forms such as
histograms or tables but, in view of pressure on space, presentation of the same data in
more than one form is unacceptable.

Discussion

This should explore the significance of the results of the work, not repeat them. A
combined Results and Discussion section is occasionally appropriate. Avoid extensive
citations and discussion of published literature.

Conclusions
The main conclusions of the study may be presented in a short Conclusions section, which
may stand alone or form a subsection of a Discussion section.

Essential title page information

* Title. Concise and informative. Titles are often used in information-retrieval systems.
Avoid abbreviations and formulae where possible.
* Author names and affiliations. Please clearly indicate the given name(s) and family
name(s) of each author and check that all names are accurately spelled. You can add your
name between parentheses in your own script behind the English transliteration. Present
the authors' affiliation addresses (where the actual work was done) below the names.
Indicate all affiliations with a lower-case superscript letter immediately after the author's
name and in front of the appropriate address. Provide the full postal address of each
affiliation, including the country name and, if available, the e-mail address of each author.
* Corresponding author. Clearly indicate who will handle correspondence at all stages
of refereeing and publication, also post-publication. This responsibility includes
answering any future queries about Methodology and Materials. Ensure that the e-mail
address is given and that contact details are kept up to date by the corresponding
author.

* Present/permanent address. If an author has moved since the work described in the
article was done, or was visiting at the time, a 'Present address' (or 'Permanent address')
may be indicated as a footnote to that author's name. The address at which the author
actually did the work must be retained as the main, affiliation address. Superscript Arabic
numerals are used for such footnotes.
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As titles frequently stand alone in indexes, bibliographic journals etc., and indexing of
papers is, to an increasing extent, becoming computerized from key words in the titles, it
is important that titles should be as concise and informative as possible. Thus the animal
species to which the observations refer should always be given and it is desirable to
indicate the type of method on which the observations are based, e.g. chemical,
bacteriological, electron-microscopic, histochemical, etc. A "running title" of not more
than 40 letters and spaces must also be supplied. A keyword index must be supplied for
each paper.

Highlights

Highlights are mandatory for this journal as they help increase the discoverability of your
article via search engines. They consist of a short collection of bullet points that capture
the novel results of your research as well as new methods that were used during the study
(if any). Please have a look at the examples here: example Highlights.

Highlights should be submitted in a separate editable file in the online submission system.
Please use 'Highlights' in the file name and include 3 to 5 bullet points (maximum 85
characters, including spaces, per bullet point).

Structured abstract

The paper should be prefaced by an abstract aimed at giving the entire paper in miniature.
Abstracts should be no longer than 250 words and should be structured as per the
guidelines published in the Journal of the American Medical Association (JAMA 1995;
273: 27-34). In brief, the abstract should be divided into the following sections: (1)
Objective; (2) Design - if clinical, to include setting, selection of patients, details on the
intervention, outcome measures, etc.; if laboratory research, to include details on
methods; (3) Results; (4) Conclusions.

Keywords

Immediately after the abstract, provide a maximum of 6 keywords, using British spelling
and avoiding general and plural terms and multiple concepts (avoid, for example, 'and',
'of"). Be sparing with abbreviations: only abbreviations firmly established in the field may
be eligible. These keywords will be used for indexing purposes.

Abbreviations

As Archives of Oral Biology is a journal with a multidisciplinary readership,
abbreviations, except those universally understood such as mm, g, min. u.v., w/v and
those listed below, should be avoided if possible. Examples of abbreviations which may
be used without definition are: ADP, AMP, ATP, DEAE-cellulose, DNA, RNA, EDTA,
EMG, tris.
Other abbreviations used to improve legibility should be listed as a footnote on the title
page as well as being defined in both the abstract and the main text on first usage.
Chemical symbols may be used for elements, groups and simple compounds, but
excessive use should be avoided. Abbreviations other than the above should not be used
in titles and even these should be avoided if possible. Acknowledgements
Collate acknowledgements in a separate section at the end of the article before the
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references and do not, therefore, include them on the title page, as a footnote to the title
or otherwise. List here those individuals who provided help during the research (e.g.,
providing language help, writing assistance or proof reading the article, etc.) but who did
not meet al., 1 the criteria for authorship (see Authorship section above).

Formatting of funding sources

List funding sources in this standard way to facilitate compliance to funder's
requirements:

Funding: This work was supported by the National Institutes of Health [grant numbers
XXXX, yyyy]; the Bill & Melinda Gates Foundation, Seattle, WA [grant number zzzz]; and
the United States Institutes of Peace [grant number aaaa].

It is not necessary to include detailed descriptions on the program or type of grants and
awards. When funding is from a block grant or other resources available to a university,
college, or other research institution, submit the name of the institute or organization that
provided the funding.

If no funding has been provided for the research, please include the following sentence:

This research did not receive any specific grant from funding agencies in the public,
commercial, or not-for-profit sectors.

Bacterial nomenclature

Organisms should be referred to by their scientific names according to the binomial
system. When first mentioned the name should be spelt in full and in italics. Afterwards
the genus should be abbreviated to its initial letter, e.g. 'S. aureus' not 'Staph. aureus'. If
abbreviation is likely to cause confusion or render the intended meaning unclear, the
names of microbes should be spelt in full. Only those names which were included in the
Approved List of Bacterial Names, Int J Syst Bacteriol 1980; 30: 225-420 and those
which have been validly published in the Int J Syst Bacteriol since 1 January 1980 have
standing in nomenclature. If there is good reason to use a name that does not have standing
in nomenclature, the names should be enclosed in quotation marks and an appropriate
statement concerning the nomenclatural status of the name should be made in the text (for
an example see Int J Syst Bacteriol 1980; 30: 547-556). When the genus alone is used as
a noun or adjective, use lower case Roman not italic, e.g.'organisms were staphylococci'
and 'streptococcal infection'. If the genus is specifically referred to use italics e.g.
'organisms of the genus Staphylococcus'. For genus in plural, use lower case roman e.g.
'salmonellae’; plurals may be anglicized e.g.'salmonellas'. For trivial names, use lower
case Roman e.g. 'meningococcus'

Artwork

Image manipulation

Whilst it is accepted that authors sometimes need to manipulate images for clarity,
manipulation for purposes of deception or fraud will be seen as scientific ethical abuse

and will be dealt with accordingly. For graphical images, this journal is applying the
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following policy: no specific feature within an image may be enhanced, obscured, moved,
removed, or introduced. Adjustments of brightness, contrast, or color balance are
acceptable if and as long as they do not obscure or eliminate any information present in
the original. Nonlinear adjustments (e.g. changes to gamma settings) must be disclosed
in the figure legend.

Electronic artwork

General points

* Make sure you use uniform lettering and sizing of your original artwork.
* Embed the wused fonts if the application provides that option.
* Aim to use the following fonts in your illustrations: Arial, Courier, Times New Roman,
Symbol, or use fonts that look similar.

* Number the illustrations according to their sequence in the text.

* Use a logical naming convention for your artwork files.

* Provide captions to illustrations separately.

* Size the illustrations close to the desired dimensions of the published version.

* Submit each illustration as a separate file.

* Ensure that color images are accessible to all, including those with impaired color
vision.

A detailed guide on electronic artwork is available.

You are urged to visit this site; some excerpts from the detailed information are
given here.

Formats

If your electronic artwork is created in a Microsoft Office application (Word, PowerPoint,
Excel) then please supply 'as is' in the native document format.
Regardless of the application used other than Microsoft Office, when your electronic
artwork is finalized, please 'Save as' or convert the images to one of the following formats
(note the resolution requirements for line drawings, halftones, and line/halftone
combinations given below): EPS (or PDF): Vector drawings, embed all used fonts.
TIFF (or JPEG): Color or grayscale photographs (halftones), keep to a minimum of 300
dpi. TIFF (or JPEG): Bitmapped (pure black & white pixels) line drawings, keep to a
minimum of 1000 dpi. TIFF (or JPEG): Combinations bitmapped line/half-tone (color or
grayscale), keep to a minimum of 500 dpi. Please do not:

* Supply files that are optimized for screen use (e.g., GIF, BMP, PICT, WPG); these
typically have a low number of pixels and limited set of colors;

* Supply files that are too low in resolution;
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* Submit graphics that are disproportionately large for the content.
Hllustration services

Elsevier's Author Services offers Illustration Services to authors preparing to submit a
manuscript but concerned about the quality of the images accompanying their article.
Elsevier's expert illustrators can produce scientific, technical and medical-style images,
as well as a full range of charts, tables and graphs. Image 'polishing' is also available,
where our illustrators take your image(s) and improve them to a professional standard.
Please visit the website to find out more.

Tables

Please submit tables as editable text and not as images. Tables should be placed on
separate page(s) towards the end of the manuscript (see Manuscript Structure, above).
Number tables consecutively in accordance with their appearance in the text and place
any table notes below the table body. Be sparing in the use of tables and ensure that the
data presented in them do not duplicate results described elsewhere in the article. Please
avoid using vertical rules and shading in table cells.

Data references

This journal encourages you to cite underlying or relevant datasets in your manuscript by
citing them in your text and including a data reference in your Reference List. Data
references should include the following elements: author name(s), dataset title, data
repository, version (where available), year, and global persistent identifier. Add [dataset]
immediately before the reference so we can properly identify it as a data reference. The
[dataset] identifier will not appear in your published article.

Reference management software

Most Elsevier journals have their reference template available in many of the most
popular reference management software products. These include all products that
support Citation Style Language styles, such as Mendeley. Using citation plug-ins from
these products, authors only need to select the appropriate journal template when
preparing their article, after which citations and bibliographies will be automatically
formatted in the journal's style. If no template is yet available for this journal, please
follow the format of the sample references and citations as shown in this Guide. If you
use reference management software, please ensure that you remove all field codes before
submitting the electronic manuscript. More information on how to remove field codes
from different reference management software.

APA (American Psychological Association) 7th Edition

Text: Citations in the text should follow the referencing style used by the American
Psychological Association. You are referred to the Publication Manual of the American
Psychological Association, Seventh Edition, ISBN 978-1-4338-0561-5, copies of which
may be ordered online or APA Order Dept., P.O.B. 2710, Hyattsville, MD 20784, USA
or APA, 3 Henrietta Street, London, WC3E 8LU, UK.
List: references should be arranged first alphabetically and then further sorted
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chronologically if necessary. More than one reference from the same author(s) in the same
year must be identified by the letters 'a', 'b', 'c', etc., placed after the year of publication.
Examples:

Reference to a journal publication:
Van der Geer, J., Hanraads, J. A.J., & Lupton, R. A. (2010). The art of writing a scientific

article. Journal of Scientific Communications, 163, 51-59.
https://doi.org/10.1016/1.S¢.2010.00372.

Reference to a journal publication with an article number: Van der Geer, J., Hanraads, J.
A.J., & Lupton, R. A. (2018). The art of writing a scientific article. Heliyon, 19, €00205.
https://doi.org/10.1016/j.heliyon.2018.00205.

Reference to a book: Strunk, W., Jr., & White, E. B. (2000). The elements of style. (4th
ed.). New York: Longman, (Chapter 4).

Reference to a chapter in an edited book: Mettam, G. R., & Adams, L. B. (2009). How to
prepare an electronic version of your article. In B. S. Jones, & R. Z. Smith
(Eds.), Introduction to the electronic age (pp. 281-304). New York: E-Publishing Inc.
Reference to a website: Cancer Research UK. Cancer statistics reports for the UK. (2003).
http://www.cancerresearchuk.org/aboutcancer/statistics/cancerstatsreport/ Accessed 13
March 2003.

Reference to a dataset: [dataset] Oguro, M., Imahiro, S., Saito, S., Nakashizuka, T.
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Data visualization

Include interactive data visualizations in your publication and let your readers interact
and engage more closely with your research. Follow the instructions here to find out
about available data visualization options and how to include them with your article.

Research data

This journal encourages and enables you to share data that supports your research
publication where appropriate, and enables you to interlink the data with your published
articles. Research data refers to the results of observations or experimentation that
validate research findings. To facilitate reproducibility and data reuse, this journal also
encourages you to share your software, code, models, algorithms, protocols, methods and
other useful materials related to the project.
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Below are a number of ways in which you can associate data with your article or make a
statement about the availability of your data when submitting your manuscript. If you are
sharing data in one of these ways, you are encouraged to cite the data in your manuscript
and reference list. Please refer to the "References" section for more information about
data citation. For more information on depositing, sharing and using research data and
other relevant research materials, visit the research data page. Data linking
If you have made your research data available in a data repository, you can link your
article directly to the dataset. Elsevier collaborates with a number of repositories to link
articles on ScienceDirect with relevant repositories, giving readers access to underlying
data that gives them a better understanding of the research described.

There are different ways to link your datasets to your article.

When available, you can directly link your dataset to your article by providing the
relevant information in the submission system. For more information, visit the database
linking page . For supported data repositories a repository banner will automatically
appear next to your published article on ScienceDirect.

In addition, you can link to relevant data or entities through identifiers within the text of
your manuscript, using the following format: Database: xxxx (e.g., TAIR: AT1G01020;
CCDC: 734053; PDB: 1XFN). Mendeley Data
This journal supports Mendeley Data, enabling you to deposit any research data
(including raw and processed data, video, code, software, algorithms, protocols, and
methods) associated with your manuscript in a free-to-use, open access repository. During
the submission process, after uploading your manuscript, you will have the opportunity
to upload your relevant datasets directly to Mendeley Data. The datasets will be listed
and directly accessible to readers next to your published article online.

For more information, visit the Mendeley Data for journals page. Data statement
To foster transparency, we encourage you to state the availability of your data in your
submission. This may be a requirement of your funding body or institution. If your data
is unavailable to access or unsuitable to post, you will have the opportunity to indicate
why during the submission process, for example by stating that the research data is
confidential. The statement will appear with your published article on ScienceDirect. For
more information, visit the Data Statement page.

After Acceptance

Online proof correction

To ensure a fast publication process of the article, we kindly ask authors to provide us
with their proof corrections within two days. Corresponding authors will receive an e-
mail with a link to our online proofing system, allowing annotation and correction of
proofs online. The environment is similar to MS Word: in addition to editing text, you
can also comment on figures/tables and answer questions from the Copy Editor. Web-
based proofing provides a faster and less error-prone process by allowing you to directly
type your corrections, eliminating the potential introduction of errors.
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If preferred, you can still choose to annotate and upload your edits on the PDF version.
All instructions for proofing will be given in the e-mail we send to authors, including
alternative methods to the online version and PDF.
We will do everything possible to get your article published quickly and accurately.
Please use this proof only for checking the typesetting, editing, completeness and
correctness of the text, tables and figures. Significant changes to the article as accepted
for publication will only be considered at this stage with permission from the Editor. It is
important to ensure that all corrections are sent back to us in one communication. Please
check carefully before replying, as inclusion of any subsequent corrections cannot be
guaranteed. Proofreading is solely your responsibility.

Offprints

The corresponding author will, at no cost, receive a customized Share Link providing 50
days free access to the final published version of the article on ScienceDirect. The Share
Link can be used for sharing the article via any communication channel, including email
and social media. For an extra charge, paper offprints can be ordered via the offprint order
form which is sent once the article is accepted for publication. Both corresponding and
co-authors may order offprints at any time via Elsevier's Author Services. Corresponding
authors who have published their article gold open access do not receive a Share Link as
their final published version of the article is available open access on ScienceDirect and
can be shared through the article DOI link.

Statistical analysis

Authors should ensure that the presentation and statistical testing of data are appropriate
and should seek the advice of a statistician if necessary. A number of common errors
should be avoided, e.g.: -

* Use of parametric tests when non-parametric tests are required

* Inconsistencies between summary statistics and statistical tests such as giving means
and standard deviations for data which were analysed with non-parametric tests.

* Multiple comparisons undertaken with multiple t tests or non-parametric equivalents
rather than with analysis of variance (ANOVA) or non-parametric equivalents.

* Post hoc tests being used following an ANOVA which has yielded a non-significant
result.

* Incomplete names for tests (e.g. stating "Student's t test" without qualifying it by stating

nn

"single sample", "paired" or "independent sample")

* n values being given in a way which obscures how many independent samples there
were (e.g. stating simply n=50 when 10 samples/measurements were obtained from each
of 5 animals/human subjects).

* Stating that P=0.000 (a figure which is generated by some computer packages). The

correct statement (in this case) is P<0.0005.
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