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V International Conference on Biodental Engineering — BIODENTAL-2018
Porto, Portugal, in 22-23 June 2018

PREFACE

The V International Conference on Biodental Engineering — BIODENTAL-2018 is held from June,
22th to 23th of 2018 in Porto, Portugal. Since its beginning, BIODENTAL is a continuous source
of sharing state-of-the-art developments in the scientific and technological fields of Biomedical
Engineering and computational and experimental Biomechanics.

This meeting also offers a unique opportunity for joining young and senior researchers and
clinicians interested in biomedical and technological applications in dentistry. Thus, one of the
chief objectives of BIONDETAL conference series, is to promote and encourage the
interdisciplinary discussions among young and seniors researchers and clinicians acting in the
dentistry field.

Furthermore, the V International Conference on Biodental Engineering aims to solidify knowledge
in the field of engineering applied to dentistry. The dentistry is a branch of medicine with its own
peculiarities and very diverse areas of action. The use of new techniques and technologies is
currently the subject of great interest, and this conference series (BIODENTAL 2009, 2012, 2014
and 2016) have been a privileged space for discussion among all stakeholders

This year edition, has brought together researchers from around the world representing several
scientific fields related to Dental Medicine, Engineering, Biomechanics, Bioengineering,
Biomaterials, Experimental Mechanics, Computer Sciences, Computational Mathematics,
Hardware Developers and Manufactures, Electronic and Instrumentation, Medical Imaging and
Materials Science.

Today, BIODENTAL conference starts to be an important meeting in dental mechanics. In the
2018 edition, more than 60 works were submitted from researchers from Portugal, Spain, France,
Germany, Brazil, and Colombia.

This Book of Abstracts contains the synthesis of the papers accepted for oral presentation. Thus,
we - the Organizing Committee - would like to express our gratitude to those who contributed to
the success of this meeting. The assistance provided by the scientific committee is highly
appreciated. A special thanks also goes to the participants and the authors, without whom the
BIODENTAL, and this abstract-book, would not be possible.

Porto, June, 22-23, 2018
Jorge Belinha
Renato M. Natal Jorge
J.C. Reis Campos
Mario Vaz

Sénia Santos
Jodo Manuel R.S. Tavares




V International Conference on Biodental Engineering — BIODENTAL-2018
Porto, Portugal, in 22-23 June 2018

ORGANIZING COMMITTEE

Jorge Belinha

Adjunct Professor

Department of Mechanical Engineering
School of Engineering, Polytechnic of Porto

job@isep.ipp.pt

Renato M. Natal Jorge

Full Professor

Department of Mechanical Engineering
Faculty of Engineering, University of Porto
rnatal@fe.up.pt.pt

J.C. Reis Campos
Associated Professor
Faculty of Dental Medicine,
University of Porto
reiscampos@gmail.com

Mario Vaz

Associated Professor

Department of Mechanical Engineering
Faculty of Engineering, University of Porto
gmavaz@fe.up.pt.pt

Sénia Santos
CEO of MedSUPPORT
sonia.santos@medsupport.pt

Jodo Manuel R.S. Tavares

Associated Professor

Department of Mechanical Engineering
Faculty of Engineering, University of Porto
tavares@fe.up.pt.pt




V International Conference on Biodental Engineering —- BIODENTAL-2018
Porto, Portugal, in 22-23 June 2018

SCIENTIFIC COMMITTEE

André Correia, Instituto de Ciéncias da Saude, Viseu, UC Portuguesa, Portugal
Anténio Completo, Universidade de Aveiro, Portugal
Carla Roque, IDMEC, Portugal
Claudia Barros Machado, CESPU, Portugal
Cornelia Kober, Hamburg University of Applied Sciences, Germany
Daniela Iacoviello, Sapienza University of Rome, Italy
Elza Maria Morais Fonseca, Instituto Politécnico de Braganga, Portugal
Estevam Las Casas, Universidade Federal de Minas Gerais, Brazil
Fernanda Gentil, IDMEC - FEUP, Portugal
Gerhard A. Holzapfel, Graz University of Technology, Austria
Helena Figueiral, FMDUP, Portugal
Ioannis Misirlis, University of Patras, Greece
Jodo Batista Novaes Jinior, Universidade Federal de Minas Gerais, Brazil
Jodo Eduardo P. C. Ribeiro, Instituto Politécnico de Braganga, Portugal
Jodo Manuel Tavares, FEUP, Portugal
Jodo Paulo Flores Fernandes, University of Minho, Portugal
Joaquim Gabriel, Universidade do Porto, Portugal
John Middleton, Cardiff University, UK
Kazem Alemzadeh, University of Bristol, UK
Leopoldo Forner Navarro, Universitat de Valéncia, Spain
Luis Geraldo Vaz, UNESP, Brazil
Marco Parente, IDMEC, Portugal
Marcos Pinotti Barbosa, Universidade Federal de Minas Gerais, Brazil
Maria Cristina Manzanares Céspedes, Universitat de Barcelona, Spain
Mario Vaz, FEUP, Portugal
Mildred Ballin Hecke, Universidade Federal do Parana, Brazil
Pablo Jests Rodriguez Cervantes, Universitat Jaume 1, Spain
Paula Vaz, FMDUP, Portugal
Paulo Alexandre Gongalves Piloto, Instituto Politécnico de Braganga, Portugal
Paulo Melo, FMDUP, Portugal
Paulo Rui Fernandes, Instituto Superior Técnico, Portugal
Pedro Martins, INEGI, Portugal
Pedro Miguel Gomes Nicolau, University of Coimbra, Portugal
Reis Campos, FMDUP, Portugal
Renato Natal Jorge, FEUP, Portugal
Sampaio Fernandes FMDUP, Portugal
Stephen Richmond, Cardiff University, UK
Yongjie (Jessica) Zhang, Carnegie Mellon University, USA
Antonio Ramos, Universidade de Aveiro, Portugal
Henrique Almeida, Instituto Politécnico de Leiria, Portugal
Teresa Pereira Leite USF Alcaides, Portugal
Vicente Campos - CHLC Lisboa, Portugal
Margarida Sampaio Fernandes, FMDUP, Portugal
Fernando Guerra, Universidade de Coimbra, Portugal
Patricia Fonseca, Instituto de Ciéncias da Satide, Viseu, UC Portuguesa, Portugal
Amaya Pérez del Palomar, University of Zaragoza, Spain
Urbano Santana-Mora, University of Santiago de Compostela, Spain
Urbano Santana-Penin, University of Santiago de Compostela, Spain
M Jesitis Mora, University of Santiago de Compostela, Spain
Filipe Silva, University of Minho, Portugal
Silvia Barbeiro, University of Coimbra, Portugal
Susana Oliveira, FMDUP, Portugal
Eduardo Campos, BySteel, UK
Teresa Oliveira, FMDUP, Portugal
César Leal Silva, FMDUP, Portugal
Henrique Campos, HXC-France




V International Conference on Biodental Engineering — BIODENTAL-2018
Porto, Portugal, in 22-23 June 2018

THERMAL STIMULATION OF DENTINAL TUBULES

Paulo A. G. Piloto (1), Joana F. Piloto (2)

1. Polytechnic Institute of Braganga, ppiloto@ipb.pt,; 2. Faculty of Dental Medicine
University of Porto, joana.piloto93(@gmail.com

Introduction

Dentine is a permeable mineralised tissue, made
with a special geometry. The geometry presents
micro tubules with variable dimensions and
densities. According to Coutinho et a/ [1], dentine
can be subdivided into four different classes,
depending on the number and shape of the tubules.
This work considers the region near the cusps (class
II). Dentine can be directly exposed to high or low
temperature, when the tooth is under restoration or
due to gingival retraction. This temperature variation
can induce pain into the patient. When this thermal
stimulation is applied to the enamel, the threshold
value for pain due to high temperature is 45°C and
the threshold value due to low temperature is 27°C
[2]. This investigation aims to validate the numerical
model using experimental data obtained from tests
developed by Matthews [2] in the teeth of dogs.
According to this investigation, the temperature and
the electrical activity of two electrodes, located in
contact with the pulp region, were measured [2],
allowing for a correlation between the thermal
stimulus and pain.

Material and methods

The finite element method is used to analyse the
effect of the thermal stimulation. The thermal
stimulation intends to understand how individual
nerves from dentine or pulp region react to the
variation of the temperature in the exposed surface
of dentine (pain cause). Different thermal stimulus
were considered (heating, cooling, cooling after
heating and heating after cooling). The cooling
stimulus is represented in Fig. 1.
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Figure 1: Cold stimulus and thermal reaction at the

unexposed surface of dentine, including neural discharge.

The model assumes specific boundary conditions for
this thermal analysis. The geometry was regularized

to facilitate the construction of the model, based on
the density of dentine tubules [1], see Fig. 2. The
thermal properties were measured by W. S. Brow et
al [3].
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Figure 2: 3D model for dentine (dimensions in pum).

Results discussion and conclusions

The pulp makes recognition of the outside
aggressors by sensory afferent nerve fibres (specific
receptors of the pain) known as AB-fibres, A3-fibres
and C-fibres. A®&-fibres are responsible for
recognizing electric and cold stimuli that might
induce instant sharp pain. The C-fibers are on a
deeper location of the pulp, responding only towards
intense hot stimulus. The major type of fibres
mediating tooth pain sensations are Ad-fibers and C-
fibers [4]. The pain produced under cooling may be
attributed with the activation of thermo sensitive
receptors (TRPA1 and TRPMS8) [4,5], caused by the
high rate of temperature variation in the unexposed
surface of dentine (according to this research) or
with the threshold temperature around the receptors
[5]. The pain produced under heating may be
attributed to the attainment of a threshold
temperature limit. The neural response to cold
stimulus differs from the neural response to hot
stimulus. Relative long latency is expected in case of
hot stimulus, because nerve fibres are less sensitive

[5].
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