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RESUMO

DELUCA, Mariana Castello de Carvalho. Efeitos citotéxicos, de migracédo e
angiogénese da terapia fotodindmica e fotobiomodulagcdo nas células
envolvidas na terapia de revascularizacdo. 2020. 59 f. Dissertacdo de
Mestrado apresentada ao Programa de Poés-Graduacdo em Odontologia da
Universidade Federal do Rio Grande do Sul, area de concentracao Clinica
Odontolégica/Endodontia — Faculdade de Odontologia, Universidade Federal do
Rio Grande do Sul, Porto Alegre, 2020.

O presente estudo teve como objetivo avaliar o efeito da Terapia Fotodinamica
(PDT) e da Fotobiomodulacdo (PBM) como terapias complementares ao
protocolo de revascularizacdo pulpar, em cultura celular primaria de células da
papila apical humana (APCs) e em células endoteliais (HUVECS). Dois primeiros
pré-molares inferiores com um canal foram seccionados, simulando dentes com
rizogénese incompleta, e um dos canais foi irrigado com 1mL de azul de
metileno 0.005%. A seguir, os dois canais foram irrigados com 20mL de
Hipoclorito de sédio (NaOCI) 1.5% e 20mL de EDTA. Antes de cada ensaio, as
solugcdes quimicas obtidas foram diluidas em meios de cultura na concentracéo
de 0.5% (NaOCI + EDTA 0.5%; NaOCI + EDTA + MB 0.5%). O efeito da PDT e
da PBM em cultura de células foi avaliado por meio dos seguintes grupos: CTG
(meio de cultura); ISG (NaOCl + EDTA 0.5%); MBG (MB + NaOCI + EDTA
0.5%); PBMG (NaOCI + EDTA 0.5% + laser); PDTG (NaOCI + EDTA + MB 0.5%
+ laser). Foram realizados os ensaios de citotoxicidade em APCs, de indice de
polaridade em APCs, migracdo celular em APCs e angiogénese em HUVECSs.
Os dados obtidos foram analisados pelo ANOVA, seguido do teste de Tuckey
(P<0.05). A PDT e a PBM aumentaram a viabilidade celular em comparacéo
com o0s grupos ISG e MBG, respectivamente. Todos os protocolos testados
reduziram a migracdo celular em comparacdo com CTG. A PBMG mostrou
maior distancia de migracdo das HUVECs em comparacao a ISG, evidenciando
um potencial de angiogénese. Conclui-se que a PBM e a PDT tém potencial
para serem empregadas como terapias coadjuvantes ao protocolo de
revascularizacao pulpar em dentes com rizogénese incompleta.

Palavras-chave: revascularizacdo, terapia fotodinamica, fotobiomodulacéo,

células da papila apical.



ABSTRACT

DELUCA, Mariana Castello de Carvalho. Cytotoxic, migration and
angiogenesis effects of photodynamic therapy and photobiomodulation in
cells involved at the revascularization therapy. 2020. 59 p. Dissertation
presented to the Postgraduate Program in Dentistry of the Federal University of
Rio Grande do Sul, area of concentration: Dental Clinic/Endodontics — Faculty of
Dentistry, Federal University of Rio Grande do Sul, Porto Alegre, 2020.

The aim of this study was to evaluate photodynamic therapy (PDT) and
photobiomodulation therapy (PBM) as complementary therapies on a pulp
revascularization protocol using primary culture of cells from apical papilla
(APCs) and endothelial cells (HUVECS). In order to simulate tooth with open
apex, two mandibular first premolars with a single canal were sectioned and one
of the root canal was irrigated with 1mL of 0.005% methylene blue (MB). Next,
the root canal was irrigated with 20mL of 1.5% sodium hypochlorite (NaOCI) and
20mL of 17% EDTA. The chemical solution obtained was diluted in cell culture
media previous to each experiment (NaOCl + EDTA 0.5%; NaOCIl + EDTA + MB
0.5%). The effect of PDT and PBM was evaluated accordingly to these groups:
CTG (cell culture media); ISG (NaOCI + EDTA 0.5%); MBG (MB + NaOCI +
EDTA 0.5%); PBMG (NaOCIl + EDTA 0.5% + laser); PDTG (NaOCI + EDTA +
MB 0.5% + laser). It was performed cytotoxic assay, polarity index and migration
analysis in APCs and sprouting assay in HUVECs. All data was analyzed by
ANOVA followed by Tuckey post-hoc test (P<0.05). PDT and PBM favored
viability compared to ISG and MBG, respectively. All tested protocols reduced
cell migration compared to the CTG. PBMG demonstrated increased migration
distance of HUVECs when compared to ISG, what might be related to an
angiogenesis potential. PBM and PDT have potential to be employed as
complementary therapies on pulp revascularization protocol of necrotic tooth with
open apex.

Key words: revascularization, photodynamic therapy, photobiomudulation,

apical papilla cells.
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1 APRESENTACAO

A presente dissertacao teve como foco de estudo avaliar, in vitro, o efeito
da terapia fotodindmica e da terapia de fotobiomodulacdo em cultura primaria de
células obtidas da papila apical humana e em células endoteliais (HUVEC).

Esta dissertacdo de mestrado esté estruturada da seguinte maneira:

¢ Introducéo, enfatizando os pontos principais deste estudo;

e Objetivos geral e especificos do estudo;

e Artigo cientifico formatado de acordo com as normas da revista Journal of
Endodontics, fator de impacto 2.886 (Qualis A1, CAPES), para ser enviado
para apreciacao do corpo editorial.

e Consideracdes finais.
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2 INTRODUCAO

As células tronco da papila apical (SCAPs) sao um tipo de célula-tronco
mesenquimal indiferenciada caracterizadas pela capacidade de formacéo de
dentina primaria radicular que, de acordo com condi¢fes indutivas adequadas,
sdo capazes de se diferenciar em tipos diferentes de células, agindo na
regeneracao dos tecidos (SONOYAMA et al., 2008; HUANG et al., 2008).

Em relacdo as células-tronco da polpa dentaria (DPSCs), as SCAPs
apresentam um maior potencial de proliferacédo, diferenciacdo e regeneracao
(HUANG et al., 2008). Com esse potencial, sdo importantes nas situacdes em
gue procedimentos regenerativos séo realizados, contribuindo para a formacéo e
reestabelecimento dos tecidos lesados (HUANG et al.,, 2008). As SCAPs
apresentam altos niveis de survivina e telomerase, que sao moléculas
importantes na mediacdo da proliferacdo celular (SONOYAMA et al., 2006),
sendo indispensaveis para a complementacdo radicular em dentes com
rizogénese incompleta (HUANG G. T. J. et al., 2008; SONOYAMA et al., 2008).

Processos traumaticos e cariosos, frequentemente encontrados em
criancas e adolescentes que apresentam dentes ainda em formacdo, sdo as
causas mais comuns para a necrose pulpar (CALISKAN et al., 2015). Em funcao
da necrose, tem-se uma infeccdo, resultando na interrupcdo do processo de
desenvolvimento do apice radicular, impossibilitando seu fechamento (HUANG
et al., 2008). Nestes casos o0 tratamento convencional indicado seria a
endodontia, visando conter a contaminagao gerada por microorganismos e selar
0 sistema de canais radiculares. Entretanto, em dentes com apice aberto, a
complexidade da anatomia radicular apical limita o preparo quimico mecanico e
a obturacdo. Além disso, o tratamento endodéntico convencional impossibilita a
continuidade do processo de desenvolvimento do apice radicular,
impossibilitando seu fechamento (HUANG et al., 2008; SOUZA et al., 2013).

Com isso, diferentes métodos terapéuticos que visam o controle da

infeccdo, o favorecimento da continuidade da formacao radicular e o
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reestabelecimento da vitalidade pulpar vém sendo adotados como alternativas.
Dentre estes, destacam-se a apicificacao e a revascularizagdo (WITHERSPOON
et al., 2008). Na apicificacdo apds o preparo quimico mecanico, preenche-se o
canal com pasta a base de hidroxido de calcio, e acompanha-se o caso clinica e
radiograficamente, realizando-se trocas da pasta até que ocorra a formacéo de
uma barreira mineralizada, ndo ocorrendo a continuidade do desenvolvimento
radicular (ANDREASEN et al., 2002). Nestes casos, devido as paredes
dentinarias delgadas e ao pequeno comprimento radicular, ha um risco
aumentado de fratura dentaria (CVECK et al.,1992; DING et al., 2009; CHEN et
al., 2011).

A técnica de revascularizagcédo tem como objetivo promover a continuidade
do desenvolvimento radicular em dentes jovens com rizogénese incompleta e
necrose pulpar, sendo uma alternativa a apicificacdo (LOVELACE et al., 2011,
WIGLER et al., 2013; GALLER et al., 2016). O sangramento, provocado através
do protocolo de revascularizacdo, recruta células-tronco dos tecidos
perirradiculares para o interior do canal radicular, o coagulo formado aprisiona
células estaminais da papila apical (SCAP’s), servindo de scaffold, sustentando
o desenvolvimento e diferenciacdo celular, resultando no reparo pulpar e
complementacdo da raiz (SHAH et al.,, 2008; LOVELACE et al., 2011,
HARGREAVES et al., 2013). O prosseguimento da formacéo radicular ocorre a
expensas de células tronco da papila apical (SCAPs) que, estimuladas pela
bainha epitelial de Hertwig, sdo capazes de proliferar e diferenciarem-se em
odontoblastos (SONOYAMA et al., 2008; HUANG et al., 2008). Nestes casos,
além de ocorrer o fechamento apical, espera-se um aumento da espessura
dentinaria radicular, tornando o dente mais resistente a possiveis fraturas
(NOSRAT et al., em 2011).

Para que a revascularizacdo seja bem sucedida, o controle da infeccéo
presente no sistema de canais radiculares € fundamental (LOVELACE et al.,
2011). Neste sentido, terapias complementares de desinfeccdo do sistema de
canais radiculares tém sido estudadas e empregadas, almejando um aumento

dos indices de sucesso. A Terapia FotodinAmica (PDT) vem se destacando
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como auxiliar aos procedimentos antimicrobianos endodonticos, apresentando
resultados positivos como auxiliar na resolucdo dos problemas endoddnticos
(SOUKOS et al., 2006; XU et al., 2009).

A PDT fundamenta-se na eliminagdo de microrganismos a partir da acao
conjunta de um agente fotossensibilizador com uma fonte de luz, originando uma
reacdo quimica que tem como resultado a producdo de espécies reativas de
oxigénio (oxigénio singleto), as quais sdo toxicas a bactérias, fungos e virus
(MAROTTI et al.,, 2008). Em relacdo ao uso das solugdes antimicrobianas
tradicionais, a PDT possui alguns beneficios. Silva Garcez et al. (2006)
compararam a agéo antimicrobiana do PDT com a do NaOCl 0,5% frente a
cultura de E. faecalis. Os autores verificaram que ocorreu uma maior reducéo do
patdogeno quando a PDT foi empregada, sugerindo ser uma terapia coadjuvante
ao tratamento endodoéntico. Além disso, um estudo realizado por Gomes-Filho et
al. (2016) avaliou a agdo da PDT em fibroblastos L-929 e comprovou que tal
terapia foi biocompativel, favorecendo a viabilidade celular. Em dentes com
rizogénese incompleta, onde ha maior dificuldade no processo de desinfeccao
devido a anatomia e fragilidade radicular, a PDT pode ser uma alternativa,
podendo favorecer o prognostico, reduzindo a carga microbiana (SILVA et al.,
2013). Seu papel como terapia complementar ao protocolo de revascularizacao

ainda nao estad bem estabelecido pela literatura.

Além disso, a capacidade de proliferacdo e de diferenciacdo das SCAPSs,
aprisionadas no coagulo, esta diretamente relacionada com a complementacao
radicular almejada quando protocolos de revascularizacdo sado realizados
(SONOYAMA et al., 2006). A fotobiomodulacédo (PBM) tem sido sugerida como
uma terapia complementar com o objetivo de favorecer a proliferacéo de células
tronco (MOHAMMADI et al., 2009). A PBM demonstrou estimular a ativacao da
microcirculacdo, a producdo de novos capilares, ter efeitos anti-inflamatérios e
analgésicos e favorecer o crescimento e a regeneracao celular (HENRIQUES et
al., 2008). Ha evidéncias de que quando utilizada, é capaz de diminuir
significativamente a dor pos-operatéria além de causar efeitos benéficos nos

tecidos irradiados (LOPES et al., 2017). Estudos laboratoriais e em animais
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demonstraram que a PBM favoreceu a capacidade regenerativa de células
tronco da polpa, sendo capazes de formar um novo tecido (ZACCARA et al.,
2018; MOREIRA et al., 2013), e da papila apical (ABE et al., 2016). A interacdo
da luz do laser com as células, em dose adequada, mostrou-se capaz de
promover funcdes celulares como a incitagdo de linfocitos, a ativacdo de
mastécitos, o aumento da producdo de ATP mitocondrial e a proliferacdo de
varios tipos celulares (CAVALCANTI et al., 2011).

Conhecendo-se o potencial benéfico da PDT e da PBM, o emprego de
tais terapias como coadjuvantes ao protocolo de revascularizagdo de dentes
permanentes jovens com 4pice aberto e necrose pulpar pode resultar em
melhores prognosticos, evitando a perda dentaria precoce. Devido a pouca
informacé&o na literatura a respeito de seus efeitos na proliferacéo e viabilidade
celular, na indugdo da neoformacdo vascular,faz-se necessario novas

investigacdes a esse respeito.
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3 OBJETIVOS

3.1 OBJETIVO GERAL

Avaliar, in vitro, o efeito da terapia fotodinamica e da terapia de
fotobiomodulagdo como complementares a terapia de revascularizacéo pulpar,
em cultura primaria de células obtidas da papila apical humana e em células
endoteliais.

3.2 OBJETIVOS ESPECIFICOS

Avaliar a citotoxicidade da terapia fotodinamica e da fotobiomodulagéo
com o ensaio de SRB em células da papila apical.

Avaliar a influenciada terapia fotodindmica e da fotobiomodulagdo na
morfologia celular em células da papila apical, a partir do indice da polaridade
celular.

Avaliar o efeito da terapia fotodinamica e da fotobiomodulacdo na
migracao de células da papila apical, por meio do ensaio de time-lapse.

Avaliar a influéncia da terapia fotodinamica e da fotobiomodulacdo na

angiogénese por meio do ensaio de tubulogénese em células endoteliais.
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Abstract

Introduction: The aim of this study was to evaluate the effect of photodynamic
therapy (PDT) and photobiomodulation therapy (PBM), as complementary
procedures to the pulp revascularization therapy, on primary culture of cells from
apical papilla (APCs) and endothelial cells (HUVECs). Methods: In order to
simulate tooth with open apex, two mandibular first premolars had its single canal
enlarged in the foraminal and with a Peeso drill (# 4). One of the root canal was
irrigated with 1mL of 0.005% methylene blue (MB). Next, bothroot canals were
irrigated with 20 mL of 1.5% sodium hypochlorite (NaOCI) and 20mL of 17%
EDTA. The chemical solution obtained was diluted in cell culture media previous
to each experiment (MB + NaOCI| + EDTA 0.5%; NaOCI + EDTA 0.5%). The
effect of PDT and PBM was evaluated accordingly to these groups: CTG (cell
culture media); ISG (NaOCIl + EDTA 0.5%); MBG (MB + NaOCI + EDTA 0.5%);
PBMG (NaOCI + EDTA 0.5% + laser); PDTG (MB + NaOCI| + EDTA 0.5% +
laser). It was performed cytotoxic, polarity index and migration analysis in APCs
and sprouting assay in HUVECs. All data was analyzed by ANOVA followed by
Tuckey post-hoc test (P<0.05). Results: PDTG and PBMG increased cell
viability compared to MBG and ISG, respectively. All tested protocols reduced
cell migration compared to the CTG. PBMG demonstrated increased migration
distance of HUVECs when compared to ISG, what might be related to an
angiogenesis potential. Conclusions: PBM and PDT have potential to be
employed as complementary procedures to the pulp revascularization therapy of

necrotic tooth with open apex.

Key Words: revascularization, photodynamic therapy, photobiomodulation,

apical papilla cells.
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Introduction

Traumatic process and caries are frequently present in teeth undergoing
formation and these are the most common causes for pulp necrosis (1). As a
consequence, there is an infection in the root canal system that results in root
development and apical closure impairment (2). In cases like that, therapeutics
aim to infection control, root development and pulp vitality establishment. With
the revascularization technique, stem cells are recruited from surrounding tissue
into the root canal and a blood clot function as a scaffold to stem cells from apical
papilla (SCAPs) to proliferate and differentiate. As a result, pulp repair and root
development are expected to occur (3, 4, 5). These processes are a
consequence of SCAPs ability to proliferate and differentiate into odontoblasts
after stimulation of Hertwig’s epithelial root sheath. In this regard, besides apical
closure, it is expected an increase in dentin thickness that will allow the tooth to
be more resistant to fractures (2, 6, 7).

In order to achieve a successful revascularization, infection control of the
root canal system is fundamental (4). Therefore, complementary disinfection
therapies, like Photodynamic Therapy (PDT), has been studied and employed
with the goal to increase success rates (8, 9, 10, 11, 12). Moreover, proliferation
and differentiation capacity of SCAPs present in the clot is associated to root
development (6). Photobiomodulation therapy (PBM) has been suggested as a
complementary therapy to stimulate stem cell proliferation, microcirculation
activation, capillaries formation, anti-inflammatory and analgesic effects.
Altogether, these processes favor cell regeneration and new tissue formation (13,
14, 15, 16, 17). In addition, the blood clot performed inside the root canal must
present a blood vessel formation, serving as a scaffold for SCAPS (5).

The citotoxicity effect of the laser was already evaluated in vitro using a
PDT protocol in human gingival fibroblasts and mouse fibroblasts L-929 (18, 19).
The PBM protocol was evaluated in human fibroblasts, human exfoliated
deciduous teeth and human pulp fibroblasts (17, 20, 21, 22, 23, 24, 25, 26, 27).
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However, in APCs, no reports were found regarding the cytotoxic effect of
these therapies.

Regarding the effect of these therapies on cell migration, Zaccara et al.
2020 (17) showed that PBM accelerates the migration of dental pulp stem cells
(DPSCs). However, the influence of PDT and PBM in the migration of APCs
remains to be investigated. In addition, the angiogenic potential of these
therapies has not yet been assessed. Other protocols had their effect on
angiogenesis evaluated from tests with endothelial cells (28, 29).

Since the effects of photodynamic therapy and photobiomodulation as
complementary procedures to the pulp revascularization therapy arenot yet
completely established, the present study aims to evaluate its cytotoxic,
migration and angiogenesis effects on primary culture of cells from apical papilla
(APCs) and endothelial cells (HUVECS).
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Materials and methods

Ethics considerations

The protocol of this study was approved by the Research Ethics
Committee of Federal University of Rio Grande do Sul, Porto Alegre/RS, Brazil.
(CAAE: 03575218.6.0000.5347)

Isolation and cell culture

Four impacted third molars with open apex were the source of APCs in
this study. It was obtained enough amounts of APCs that were cultivated and
analyzed. Following tooth extraction, dental papilla was removed and the tissue
was stored in a culture dish (35x10 mm; TPP - Techno Plastic Products,
Zollstrasse, Trasadingen, Swiss) containing Minimum Essential Medium Eagle -
Alpha Modification (a-MEM, Sigma-Aldrich, St. Louis, MO, USA) supplemented
with 10% fetal bovine serum (FBS, Gibco, Grand Island, NY, USA) and 1%
penicillin and streptomycin (P/S, Gibco). The tissues were sectioned into
fragments of approximately 1 mm?® and kept in an incubator at 37°C, 100%
humidity and 5% CO.until it was observed cell migration from the tissue to the
dish. Culture medium was changed 24h after the tissue collection and every 48h
to obtain explants of the cells. After 90% confluence, successive passages were
performed for cellular expansion. The experiments were performed between the
fourth (P4) and the eighth (P8) passage.

Human umbilical vein endothelial cells (HUVECs) were obtained from
American Type Culture Collection (ATCCCRL-1730) and stored at Nucleo de
Pesquisa Basica em Odontologia of UFRGS. HUVECs were cultured in
Dulbecco’s modified Eagle’s medium (DMEM) with 10% FBS containing 1%
penicillin and streptomycin in an incubator at 5%, CO», 37°C and 100% humidity.

All experiments were conducted in three independent times. During this
whole period, the cells were incubated in a 37°C humidified and 5% CO:

environment.
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Chemical solutions preparation

To simulate a clinical situation of tooth with open apex, two single canal
first premolars were sectioned transversal in the crown region in order to obtain
roots with a standardized length of 13mm. The root canal was enlarged in the
foraminal end with a Peeso drill (# 4), simulating the morphology of a tooth with
open apex. The roots were sterilized and fixed in 50mL conical tubes (Kasvi®,
Sao José dos Pinhais, PR) using a rubber dam (Madeitex Industria e Comércio
de Léatex Ltda, S&o José dos Campos, SP) and a rubber O-ring (d 0.8
cm)(Morelli Ortodontia, Sorocaba, SP).

One of the root canals was filled with 1mL of 0.005% methylene blue (MB)
(Farmacia Reativo, Porto Alegre, RS) for two minutes according to the
manufacturer protocol LASER DUO (MMOptics, Sdo Carlos, SP, Brasil). Next,
the root canals were irrigated according to the American Association of
Endodontics (AAE) (30). It was used a 20 mL irrigation syringe with a hypodermic
needle 25/04 to irrigate 20 mL of 1.5% sodium hypochlorite (NaOCI) for 5
minutes and, then, it was irrigated 20 mL of 17% EDTA for 5 minutes. When the
procedure was finished, the root canals was discarded and the chemical
solutions (NaOCl + EDTA; NaOCI + EDTA + MB) were identified and maintained
refrigerated at 4°C.

Immediately before each assay, the chemical solutions obtained were
diluted in cell culture media at a 0.5% concentration (NaOCI + EDTA 0.5%;
NaOCI + EDTA + MB 0.5%).

Experimental design
The effect of PDT and PBM in cell culture with the chemical solutions were
evaluated according to the following groups (methodology flowchart -
attachment 1):
e CTG (control): cell culture media;
e ISG (PBM control): NaOCl + EDTA 0.5%;
e MBG (PDT control): MB + NaOCI + EDTA 0.5%;
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e PBMG: NaOCl + EDTA 0.5% + application of a diode laser with a
continuous-wave indium-gallium-aluminum-phosphie — InGalP (LASER DUO;
MMOptics Ltd., S&o Carlos, SP, Brazil) in low intensity with the following
parameters: wavelength of 660 nm (10 nm), output Power of 100 mW
(0.2 W), round spot area of 0.03 cm? laser probe diameter of 0.20 cm,
power density of 3.33 W/cm?, energy density 33.33 of Jlcm?, 10s of
exposure time, and 1J of energy per point of application. Five laser
applications were made at 6-h intervals (O h, 6 h, 12 h, 18 h, and 24 h) (19),
resulting in total energy of 5J per well. The output power of the equipment
was tested using a power meter (Laser Check; MM Optics LTDA, Sao Paulo,
Brazil) before and after irradiations.

e PDTG: MB +NaOCI + EDTA 0.5% + application of InGaAIP in low intensity,
using an optical fiber, with the following parameters: wavelength of 660 nm
(£ 10 nm), output Power of 100 mW (0.1 W), round spot area of 0.0028 cm?,
laser probe diameter of 0.06 cm, power density of 3.33 W/cm?, energy
density 33.33 of J/cm?, 180 s of exposure time, resulting in total energy of
5.4J per well.

In the PBMG and PDTG, cells were plated in a way to maintain empty
wells between seeded wells, in order to minimize the unintentional dispersion of
light between wells during laser application. The light was applied in the dark with
a standard distance of 2mm between the light and the solution with an adapted

laser holder.

APCs Cytotoxicity assay

Cytotoxicity was assessed in APCs by sulfornodamine B staining (SRB,
Sigma-Aldrich). For SRB evaluation, cells were seeded in 96-well plates (Kasvi,
Curitiba, PR, Brasil) at a cell density of 5x10° cells per well. After a 24h-
incubation, cells were exposed to specific protocols of each group (CTG, ISG,
PBMG, MBG, PDTG) for 24 hours. It was added 50 uL of a 50% trichloroacetic
acid solution (Sigma-Aldrich) for 1h at 4°C. The wells content were removed and

50 pL of SRB dye (0.4%) were added in each well for 30 minutes. The plate was
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washed with 1% acetic acid solution (Sigma-Aldrich) and 100 pL of Trizma Base
(10mM) (Sigma-Aldrich) were added to solubilize the colorimetric product. The
optical densities of the solutions were measured in a spectrophotometer (Thermo
Fischer Scientific Inc., Waltham, MA, USA) at 560 nm wavelength (31).

The SRB absorbance readouts were normalized with the absorbance of
the control group (CTG) and represented the activity of the viable cells.

APCs Polarity index assay

APCs were plated in 6-well plates (Kasvi, Curitiba, PR, Brasil) at a cell
density of 2,5x10* cells per well (Kasvi, Curitiba, PR, Brasil). After a 24h-
incubation, cells were exposed to specific protocols of each group (CTG, ISG,
PBMG, MBG, PDTG). The effect of the protocols on cell polarity was analyzed
after 24 hours. Images were captured in a microscope (Axio Observer Z1
microscope (Zeiss) with a charge coupled device camera (Axiocammrn, Zeiss)
using a 10X objective (Ecplan-Neofluar 10x/0.3 aperture, Zeiss) and AxioVision
Software (Zeiss). It was acquired 10 fields per well.

It was used the ImageJ software in order to measure the length of the
main migration axis (L1), parallel to the direction of movement, and the length of
the perpendicular axis that intersects the center of the nucleus of the cell (L2). It
was randomly analyzed 200 cells per group. The polarity index (Pl) was
calculated as the ratio of L1 by L2 (32). From the polarity index, it was plotted
histograms in order to evidence cell size distribution. Cells with low PI are more
rounded (low migration rate) and cells with high PI indicate elongated cells (high

migration rate).

APCs Migration assay

APCs were plated on collagen-coated dishes (5ug/cm?) at a density of
2,5x10* cells per well and maintained at the incubator for 4 hours to promote cell
attachment. Then, cells were exposed to specific protocols of each group (CTG,
ISG, PBMG, MBG, PDTG) and then it was analyzed migration with a time-lapse

assay. Images were captured in a microscope at 10 minutes intervals for 24
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hours (Axio Observer Z1 microscope (Zeiss) with heat control (37°C) and a
charge coupled device camera (Axiocammrn, Zeiss) using a 10X objective
(Ecplan-Neofluar 10x/0.3 aperture, Zeiss) and Axio Vision Software (Zeiss). In
the PBMG, the light was applied every 6 hours during the experiment.

Migrating cells were tracked using the software ImageJ updated with the
plugin Manual Tracking. From these data, the migration velocity was calculated
as total distance of migration (um) per hour. For the directionality analysis, it was
evaluated the directionality index (DI) that correspond to values between 0 and 1.
Cells that have DI closer to 0 represent cells with no-directional/circular
movement, while DI closer to 1 represent cells with a linear trajectory. In order to
represent the spatial trajectory, a polar plot graph was constructed based on
each migratory cell, where the X and Y coordinates of each cell trajectory were
normalized to start at a virtual (X =0 and Y = 0) position.

HUVECs Sprouting assay

For sprouting assay, the protocol of Koh et al, 2008 (33) was adapted.
HUVECs at a density of 3x10%cells per wellwere plated in low adhesive 96-well
plate containing 1.5% low melting agarose (Sigma-Aldrich) with regular culture
media and under standard humidified conditions (37°C, 5% CO2) for 48h to
stimulate spheroid formation. For analysis of endothelial cell spreading,
spheroids were transferred to a rat tail collagen-based three dimensional (3D)
matrix (1.8 mg/ml) in a 24-well plate. After collagen polymerization (30 minutes),
spheroids were exposed to specific protocols of each group (CTG, ISG, PBMG,
MBG, PDTG). Spheroids were imaged at 0 and 96h using an Axio Observer Z1
microscope (Zeiss) with a charge coupled device camera (Axiocammrn, Zeiss)
using a 4X objective (Ecplan-Neofluar 10x/0.3 aperture, Zeiss) and AxioVision
Software (Zeiss). The area of spheroids was measured by ImageJ software. It
was calculated the ratio of thespheroidarea after 96h by the spheroid area at the

initial time-point (Oh).
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Statistical analysis

The normality of the data was analyzed by Kolmogorov-Smirnov. Results
were expressed as mean + standard deviation (SD).Data were analyzed by
ANOVA followed by Tuckey post-hoc test (P<0.05). Data were analyzed using
Graph Pad Prism 5.0 version software (Graph Pad, La Jolla, CA).

Results

APCs Cytotoxicity assay

Figure 1 demonstrates the result of cytotoxicity assay. PDTG increased
cell viability compared to CTG and MBG (P<0.0001). ISG had similar cell viability
to CTG (P>0.05), showing no cytotoxicity effect. PBMG increased cell viability
compared to ISG (P<0.05).

APCs Polarity index assay

Figure 2 illustrates the results from the cell polarity index of the different
groups. It was observed a higher amount of cells with elongated morphology in
the CTG compared to all other groups. Mean while, it was noted a higher amount
of rounded cells in the ISG. PDTG and PBMG showed a greater number of
elongated cells compared to ISG and MBG, respectively, indicating cell

morphology preservation when the therapy protocols were applied.

APCs Migration assay

Velocity and directionality was negatively influenced by the different
studied protocols since CTG had the highest migration velocity and directionality
index compared to the other groups (Figure 3). Also, CTG cells demonstrated to

migrate longer distances.

HUVECs Sprouting assay
Figure 4 summarizes sprouting assay findings. Spheroid area ratio of CTG

was significantly increased than in the ISG (P<0.01), but it was not different from
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the other groups (P>0.05). PBMG demonstrated increased cell migration in a 3D
matrix in comparison to the 1ISG (P<0.01), indicating a potential angiogenesis

stimulation.

Discussion

The present study demonstrates, in vitro, that revascularization therapy
modifies the behavior of the apical papilla and endothelial cells and that PBM and
PDT minimize this damage. It was observed that PDT and PBM have the
potential to be employed in the clinical setting since PDT favored APCs and
endothelial cells viability and PBM stimulated angiogenesis. In the cytotoxicity
and sprouting assay, PDT and PBM demonstrated better results than the
irrigating solution alone that is the protocol recommended by the AAE (30).
These findings reinforce the need to continue in vivo researches in order to
evaluate the potential of these therapies as complementary to revascularization

protocols.

In order to reproduce the clinical setting in this in vitro study, it was used
solutions that irrigated root canals of extracted teeth according to AAE protocol
(30). In this in vitro setting, EDTA interacted with dentin. It is well established in
the literature that the contact of EDTA with dentin releases dentin-derived growth
factors (TGF-b, BMP2) and angiogenesis factors (PDGF, VEGF, FGF2) (34, 35,
36). These factors are important for cell survival, proliferation and differentiation

(34, 35, 37, 38, 39) and can interfere in the results analyzed herein.

However, it is understood that cell culture in vitro methodologies lack
fidelity when compared to in vivo situations. When isolated, cells in culture are
more vulnerable and the plastic dish is much less complex when compared to the
organization of tissue or an organism (40). The in vivocytotoxic effect of drugs is,
for example, reduced by phagocytic cells. Also, lymphatic and blood channels
dilute and transport the drug (41). Therefore, it was performed a pilot study and
the chemical solutions from the irrigating procedure obtained were diluted in a

0.5% concentration in cell culture media (42, 43).
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Since cells in culture have a higher turn over that in in vivo organism, PBM
protocol was adapted. In order to simulate the clinical setting of daily
applications, the present in vitro model employed light applications at a 6-hour
interval that resulted in 5 applications during 24 hours (16, 17, 23). As observed
in previous studies, this interval was used since laser therapy has a dose-
dependent effect in the biological responses and there seems to have a
cumulative effect in each new dose application (16, 17, 23).

The PDT protocol demands the use of a photosensitizer agent (methylene
blue) that will bind to the microorganism cell membrane. After light irradiation in
a specific wavelength combined to the absorption pick of the photosensitizer
agent, there is a formation of singlet oxygen (highly reactive) that will lead to the
microorganism death by cell membrane destruction (44). Since PDTG has
irrigating solution and methylene blue associated to the light exposure, it was
analyzed the effect of methylene blue alone as a control.

Interestingly, it was observed that PDT favored APCs viability more
significantly than PBM, when compared to its control, MBG and ISG,
respectively. This fact may be related to the laser application, considering that in
the PDTG a single application was performed, resulting in a total energy of 5.4J,
and that in the PBMG the total energy of 5.0J was fragmented into five
applications of 1J. Previous studies have shown that cell viability in human
exfoliated deciduous teeth can be positively influenced by a greater dose of
energy dispensed in a single moment (45).

The cytotoxic effect of irrigating solution associated or not to
complementary therapies to revascularization protocol was evaluated with SRB
staining since this assay has demonstrated better predictive power when
compared to others (46). The findings from this assay evidenced the beneficial
effect of PBM and PDT when employed as complementary therapies to
revascularization protocol, since it demonstrated to reduce the cytotoxic effect of
irrigating solution, maintaining cell viability and stimulating repair.

The polarity assay, associated to migration velocity and directionality, are

indicators to evaluate cell migration. In cell polarity assay, PBMG and PDTG had
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less quantity of rounded cells in comparison to ISG, what indicates cell viability
preservation. In this regard, these therapies have potential to contribute to cell
migration and, in revascularization cases, the recruitment of cells from the apical
papilla is important to tissue regeneration (2).

In the migration velocity and directionality analysis, all evaluated groups
impaired cell migration when compared to CTG. Since cell morphology was
preserved in PBM and PDT treatments, it is possible that cell migration is
influenced by other factors. Therefore, it is important to study different
revascularization protocols in the future. Even though combination of other
irrigating solutions has been evaluated (47, 48), the literature demonstrates that
association of NaOCl and EDTA is still the best option available. NaOCI has the
ability to dissolve organic matter and has antimicrobial activity, while EDTA
stimulate dentin-derived growth factors and smear layer removal, which
increases stem cell adhesion (47, 49, 50).

Since one of the steps during the revascularization protocol is to fill the
root canal with a blood clot, it was analyzed the potential of PBM and PDT to
stimulate angiogenesis with a sprouting assay using endothelial cells. Spheroids
with endothelial cells have been used as an angiogenesis model in order to
evaluate formation of capillaries-like structures in vitro (28). The results herein
demonstrated that PBM induced a higher migratory distance in a 3D matrix in
comparison to the ISG. This indicates that PBM stimulate angiogenesis and can
favor the formation of a more stable blood clot in revascularization cases. This
effect can stimulate tissue repair after clot formation in the root canal, because
laser interaction with cells accelerate local microcirculation and reduce
inflammatory markers. Altogether, PBM induces cell bioestimulation and the
healing process (51).

As observed herein, it is concluded that PBM and PDT have potential to
be used as complementary therapies to the pulp revascularization protocol in
necrotic teeth with open apex. It is suggested that in vivo studies can

complement to the findings observed in this study.
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Figure legends

Figure 1. (A) APCs proliferation (% of control) of different groups. Horizontal bars
that connect vertical bars represent statistical significance between groups
(*P<0.05; **P<0.01;****P<0.0001).

Figure 2. Cell polarity index (PI) in the different groups. (A) Dotted white lines
indicate the length of the main migration axis (L1) and the length of the
perpendicular axis that intersects the center of the nucleus of the cell (L2). (a)
Cell from the CTG with low PI (rounded) and (b) cell from the PBMG with high PI
(elongated) (B-C-D-E-F) Histograms of PI from cells evaluated in the respective
groups: CTG, ISG, PBMG, MBG and PDTG.

Figure 3. (A) Cell migration velocity of different groups. Horizontal bars that
connect vertical bars represent statistical significance between groups
(****P<0.0001). (B) Cell directionality index of different groups. Horizontal bars
that connect vertical bars represent statistical significance between groups
(**P<0.01; ***P<0.001; ****P<0.0001). (C-D-E-F-G) Polar plot graphs of cell
migration directionality of different groups. Each line represents one migratory

cell.

Figure 4. (A) Graphic representation of average ratio of spheroid area at 96h by
spheroid area at time Oh. Horizontal bars that connect vertical bars represent
statistical significance between groups (**P<0.01). (B) lllustrative images of
spheroids formed in PBMG at time Oh (a) and in 96h (b). lllustration of area

acquisition of spheroids at time Oh (c) and in 96h (d) in the ImageJ software.
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Attachment 1

Methodology Flowchart

emical solutions
preparation

-20 mL of 1.5% socdium ISG
hypochlonite (NaQOCl) for 5

minutes NaOCI + EDTA
0.5% \
-20 mL of 17% EDTA for 5 PBMG

minutes

Two mandibular
first premolars CT
with a single

canal -1mL of 0.005% methylene
blue (MB) for two minutes

MBG

-20 mL of 1.5% sodium
hypochlonte (NaOCl) for 5 [ —
minutes

MB + NaOCI +
EDTA 0.5%

PDTG

-20 mL of 17% EDTA for 5
minutes
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5 CONSIDERACOES FINAIS

A revascularizacdo vem sendo estudada, apresentando resultados
favoraveis para o tratamento de dentes com rizogénese incompleta. Nestes
casos, 0 controle da infeccdo presente no sistema de canais radiculares e a
capacidade de proliferacdo e diferenciacdo das células da papila apical,
aprisionadas no coagulo, sdo fundamentais para que complementacéao radicular
possa ocorrer. Sendo assim, a presente investigagdo contribuiu com
informacdes a respeito do efeito da PDT e da PBM em células da papila apical e
em células epiteliais. Pelos resultados, ambas as terapias apresentam potencial
para serem empregadas de forma complementar ao protocolo de
revascularizacdo pulpar, recomendado pela AAE (30). Estudos adicionais
envolvendo metodologias in vivo s8o necessarios para avaliar o efeito das
terapias em condic¢des clinicas que ndo podem ser fielmente reproduzidas em

estudos in vitro.
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Ob)stivo da Pesgulsa;
Awallar, In vitro, o ef=fio da ferapla folodindmica e da terapla de foloblomodulagdo sobre cutura de células

N3 presenca de denting

DEJETIVOS ESPECIFICOS

- Avalar 3 citoioxiidate da terapla folodndmica & da fotoolomodulacso em ciuias ronco da papila apical
{SCAPS) por melo 006 ensaios oe MTT e SRE.

» Avallar 3 capacidade da lerapla fotodindmica & 43 Toloblomoduiagio de promover prolferacdo celular por
melo do ensaio e cleatrizagdo da fenda.

= Avallar o efalio de bioathidade celular da terapla Tolodindmica e da foboblomodulagao por meio da enzima
fosfatase alcaling e Identificar depostios minerals por melo da coloragio de AllzainRed.

« Avallar 3 Influncla do efetto angloganico da terapla fotodindmica e da fotoblomodulagio por melo do
ensald de tubukag2nese, 3Es0ciadn 30 ensaly oe S5RE em calulas endolellas (HUVEC)

- Avallar 35 vias envohidas no potencial 0Sie0genico 3 partir de marcadorss Cele0genkos alraves oo ensaio
de PCR Real Time.

« Avallar o efeito da terapia folodindmica e da folodlomodulacio na adentnaia celular 3 superlicle dentrana
do canal radlcular por melo da microscopla eleirinica de vamedura.

o Ayaliar 3 infiencla da endotoxing LRSS nos resUitados dos enEalos.

Avallagao dos Riscos & Beneficlos;
0% rscos descritns pelos autores S50 “Quebra de sigho que sera minimizada pelo uso de codigos de

Identifcacdo dos dentes doados. O termos e formukancs preenchikdos pam esia pesquisa serdo mantidos
500 responsabilliade do pesquisador principal por, pelo menos, 5 (o) anas”

Sobre 05 beneflcios, o5 autores dizem gque 06 panicipanies a3 pesguisa, Que doardo o8 dentes, sardo
benefidados Indretaments pelo fato do esudo gerar uma melhor compreensao por pane dos profissionas
soore o efeito da terapla fotodindmica e da terapla de folobiomodulagdo nos fratamentos de dentes com
apice aberio”.

Fendéncia: Os benefitios enconiram-se descafine apenas no fomularo da Pataforma Giasll,

Enderety: M. Pauls Sams, 110 - Sala 317 de Pikds Arms 1 da Reiteia - Camp Cenlhe
Babire  Farfoupslf CEP: @i (unid

LiF: pS Eunesdpla: PORTO ALEGRE

Telefone 51 i s Fax: (51550040 E-mail. e pyoserss O g s



56

c UFRGS - PRO-REITORIA DE
2 PESQUISA DA UNIVERSIDADE W
CEP FEDERAL DO RIO GRANDE DO
Confmesie: 42 Famear 1112074

devendo ser ambdm adcionados 30 COMO 00 PIoieid onginal — ATENDIDO.

Comentarios & Conslderagdes sobre a Peaquisa:
(O esfudo enconiTa-62 bem delineads, com objetivo & metodoiogla clams.

Conslieragias sobre 08 Termos de apressntacao obrigatora:
AcOMmpannam o projetn of saquintes documenios:

= Fomnulario basleo da Plataiomma Grasll

* Progeto onginal

* Foiha de Riosio assinads peln WVice-Pro-Rahor de Pesquisa

= Carta de anuencla do responsaved pelo Ambulabino de Clrungla & TRumaisliogla Sucomadiofacial da FO-
UFRGS (Pendénda; nome do coordenador do setor nao |dentificado) — ATENDIDO: Fol adiclonado novo
documentio, aora@ com a ldentifcagdo da responsavel, Adrana Corsett,

= A3 de anwEnsa do Micden de Pesguisa Basica da FOHUFRGS assinada por Femanda WVisloll

= 33 de anenss do Laborabdno de Endodonia da FO-UFRGS assinada por Régls Gurmelssr Santos

= CAria e anensa do Diredor do Cetm e Microscopia @ Micmanalkss

« Termao de S0aca0 de demss humances

» TCLE

Pendéncia: O cronograma estipulado para 3 pesquisa tem a duracio de 45 meses, todavia frata-se de um
projeto de mestrado. Esclarecer — ATENDIDO: o5 autores esclarecam que “Devido 3 complexidade do

E£%dD 3 3lUNa de mestrado defenderd apanas resuitades pamials, flcando o pesquIS3tar MEEponsavel pelo
PrOiEtD ENcamegano e conCiulr O S5t 3p0s 3 oefesa de mestraa.”.

Pendéncia no TCLE: O primelro paragrafo descrevendo o estudo estd em Iinguagem muito rebuscada,
diculiando 3 compresnsao do paciente. Substiulr por Inguagem mals smples; as Informagdes sotve as
responsavels palo estdDd Nesse paragraln 30 dispensavels. Sugesido adiclonal Inverter o primelro e
seguNdo paragrafos, Inlclanto o TCLE com o comvile a participar da pesquisa — ATENDIDO.
Pandancia no TCLE: Apdes 3 passagem "A participagao nesia pesquisa ndo Ihe acametara nenhum gasto
previsivel ", acrescentar "2 voce nao recebera nenhuma remuneragdo por paricpar da mesma.” -
ATENDIDHD.

Endanste: M. Pals Gassa 110 - Bala 317 de Pkl s 1 di Reileda - Caspus Cahile
Balrie  Farouplm CEP: @ (aiiidd

LF: RS Munksipla: PORTO ALEGRE

Telefone |0 praie 575 Faz: [S51)3%08-4E0 E-mail. el ooy o g b
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Conclesdes ou Pendéncias e Lista de Inadequagios:
Tendo skio atenddas bias as requisigles, recomenda-se a apmvagao.

Conslderagias Finale a critério oo CEP:
Aprovado,

Eatapua{:a-rm &l aboradd basaado noa dosumentios abaldo rslacionados:

Tipo Documento Amuho Postagem ALror SHuSCad
Informacies Bascas|PE_INFORMAGTES DASICAS DO P | 100172019 AL
da Projsin ROUETD 1261990 pdl 155351
CuTos Fespoeta parecer CEP. 107012049 | Pairicia Mara Poll #ucedtn

B P 155302 | ®opper Mora
i) Cana_crungiapg 10/01/2019 | Patrkcia Mana Foll | Acein
Nt B 154930 | Kopper Mara
Hhie=adal e
TCLE  Temmos de | TCLE CEP pd 10012049 | Fairicda Maria Poll Ao
Azsentimenta § 154X53 | Kopper Mara
Jusiifizatha de
SURSncly
Projeto Def@hado ! |PROJETS CEP pdf 10012019 | Falrica Maria Poll #Ein
Emchura 154235 | Kopper Mora
Imveatigadior
Foiha de Rosto FolhaDeRosinCEP pdf 2012048 | Patricda Mara Poll Ao
1124 | Kopper Mo
ge Cara muched. g 23112048 | Patricia Maria Poll #ucedtn
InsT B 160L3E |Kopper Mo
e Cara | ARENDO.jpg 23208 | Patricda Maria Poll AuEin
Insttu E 155620 | Kopper Mo
ge Cara CMM 23112048 | Patricia Maria Poll #ucedtn
Insiw B 155611 | Kopper Mora
I w3
TCLE! Temmoe de | Temmo_de Doacan pd 23112048 | Patricda Maria Poll #Ein
Azsentimenta / 155540 | Kopper Mo
Justifleatha die
AUEENE3
Sltuagao oo Parscer
Aprovado
Mecassita Apreciagio da CONEP:

Endaretsy: S Pauks Garsa 110 - Sala 317 de Priio Ares 1 da Reitsfa - Caspus Canlne
Babsts  Faroupdha CEP: @i (e

F: RS Bunisipla: PORTO ALEGRE

Tobefone 0 e g7 Fax: [51)3%08-4085 E-mail. ooy g bs
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hao
PORTO ALEGRE, 17 de Jansino de 2015

.-'

"'TJr:/{‘AL 1‘-':1 d'wr.f. fﬁ;l

| Askinado pop’
."I BULRIA DA GRAGA CORSD DA MOTTA
(Coandenador)

Endanstn: A Pauks Dassi, 110 - Sala 377 de Piido Ahins 1 di Felloia - Cafspos Cenla
Babie.  Faroupda CEF: {0 (40080

UF: RS Hunispla: PORTO ALECRE

Teleform 0y pa0s g5 Fax: [51)5306-408k E-mall: aticaf o ol g is
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Anexo B

$
UFRGS

UNIVERSIDADE FEDERAL
DO RIO GRANDE DO SUL

Programa de Pés-Graduacdo em Odontologia
Faculdade de Odontologia
TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO

Estudo: “AVALIACAO DO EFEITO DA TERAPIA FOTODINAMICA E DA
FOTOBIOMODULACAO NO PROTOCOLO DE REVASCULARIZACAO EM
CULTURA CELULAR DA PAPILA APICAL”

Participante da pesquisa:

Caddigo:

Vocé esta sendo convidado a participar desta pesquisa, de maneira
voluntéria, por ter tido a indicacdo de extracdo do seu dente por motivo cirirgico
elou periodontal e/ou ortodéntico, que sdo independentes da realizacdo deste
estudo.

O objetivo deste estudo € avaliar a acdo de um procedimento auxiliar
(terapia fotodinamica) na desinfeccéo dos canais radiculares e o efeito do uso de
laser (terapia de fotobiomodulacédo) para estimular a cicatrizacdo dos tecidos
apos o tratamento de canal.

A sua participacdo sera apenas pela doacdo do seu dente ja extraido.
Este dente, por sua vez, sera submetido a uma série de procedimentos em
laboratorio (por exemplo, corte da raiz, preparo do canal e analises por imagem),
gue nao irdo gerar riscos ou desconfortos a vocé. Nao sdo esperados
desconfortos adicionais por estar participando da pesquisa. Os desconfortos
esperados poderdo ser aqueles resultantes do procedimento de extracdo do
dente e que podem ocorrer independentemente da participacdo no estudo.

Apesar dos resultados serem divulgados publicamente para fins
académicos e cientificos, a sua privacidade sera preservada (seu nome nao sera
revelado) quanto aos dados confidenciais que possam ser envolvidos na
pesquisa. O risco de quebra de sigilo de seus dados sera minimizado pelo uso
de codigos de identificacdo dos dentes doados. Os termos e formularios
preenchidos para esta pesquisa serdo mantidos sob responsabilidade do



60

pesquisador principal por, pelo menos, 5 (cinco) anos. Seus beneficiados serao
indiretos uma vez que o estudo ir4 gerar uma melhor compreenséao por parte dos
profissionais sobre um procedimento auxiliar (terapia fotodinamica) na
desinfeccdo dos canais radiculares e sobre o uso de laser (terapia de
fotobiomodulacao) para estimular a cicatrizacdo dos tecidos apds o tratamento
de canal.

Caso vocé ndo queira participar do estudo, ndo havera prejuizo ao seu
tratamento, o qual sera prosseguido normalmente. Se vocé se recusar a
participar ou quiser desistir, em qualquer fase da pesquisa, ndo sera penalizado
e ndo havera prejuizo ao seu tratamento ou acompanhamento apos a cirurgia, o
gual continuard normalmente.

A participacdo nesta pesquisa ndo lhe acarretara nenhum gasto previsivel
e vocé nao recebera nenhuma remuneracao por participar da mesma.

Vocé tera toda a liberdade de pedir esclarecimentos sobre o projeto de
pesquisa a qualquer momento, podendo ou ndo concordar em participar. Toda e
gualquer duvida no decorrer do estudo podera ser esclarecida pelos envolvidos
nesta pesquisa através do telefone (51) 3308 5191. A pesquisadora Profa. Dra.
Patricia Maria Poli KopperMora estara sempre a disposicao para
esclarecimentos. A sua participacdo em qualquer tipo de pesquisa € voluntaria.
Em caso de duvida quanto aos seus direitos, entre em contato com o Comité de
Etica em Pesquisa UFRGS, enderecado a Av. Paulo Gama, 110 - Sala 317,
Prédio Anexo 1 da Reitoria - Campus Centro - Porto Alegre/RS - CEP: 90040-
060 - Fone: (51) 3308.3738. E-mail: etica@propesq.ufrgs.br

Eu ,
CPF , certifico que, tendo lido as informacdes acima
e estando suficientemente esclarecido (a) de todos os itens pelos
pesquisadores, estou plenamente de acordo com a doacdo do dente que foi
extraido para a realizacdo do experimento.

Declaro que também fui informado que se houverem ddvidas quanto a
guestBes éticas, poderei entrar em contato com o CEP-UFRGS através do
telefone (51) 3308 3738.

Deste termo de consentimento livre esclarecido estdo sendo geradas
duas vias, sendo uma direcionada ao participante da pesquisa e a outra para o
pesquisador.

Porto Alegre, de de
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Nome do participante da pesquisa

Nome do pesquisador

Caso o participante da pesquisa seja analfabeto, o convite, a leitura do
TCLE, os esclarecimentos e a assinatura do participante da pesquisa deverao
ser acompanhados por testemunha a ser identificada a seguir.

Este formulério foi lido
para em / / por
e

nquantoeuestavapresente.

Nome da testemunha:

Assinatura da testemunha;

Data: / /
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Anexo C

$
UFRGS

UNIVERSIDADE FEDERAL
DO RIO GRANDE DO SUL

Programa de Pés-Graduacdo em Odontologia
Faculdade de Odontologia
TERMO DE DOACAO DE DENTES HUMANOS

Eu, ,

RG , CPF residente a

, aceito

doar do meu dente e concordo em doda-lo para a pesquisa intitulada

“AVALIACAO DO EFEITO DA TERAPIA FOTODINAMICA E DA

FOTOBIOMODULAQAO NO PROTOCOLO DE REVASCULARIZA(;AO EM
CULTURA CELULAR DA PAPILA APICAL".

Estou ciente de que o dente foi extraido por indicacdo terapéutica para a
melhoria da minha saude, como documentado no prontuario da FO - UFRGS. A
pesquisa citada anteriormente devera ter sido previamente aprovada pelo
Comité de Etica em Pesquisa da UFRGS, sendo preservada a identidade do
doador na divulgacéo dos resultados.

Porto Alegre, setembro de 2018

Assinatura do Responsavel

Testemunha

Testemunha



