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RESUMO

O capeamento pulpar direto tem como finalidade preservar a vitalidade do dente, incentivando
a polpa a formar dentina reparadora no local da exposi¢do. Essa reparagdo tecidual acontece
através dos efeitos benéficos de um material bioativo aplicado sobre a lesdo. A presente tese é
constituida por dois capitulos que objetivam investigar o comportamento de matrizes
tridimensionais (MT) associadas a biomateriais. O capitulo 1 trata-se de uma revisdo de
literatura com objetivo de explorar sobre o uso de MT associadas a materiais bioativos como
agente de capeamento pulpar, sendo utilizados sob exposi¢ao pulpar em modelo animal. Para
isso, foi realizada uma busca em base de dados PubMed (Medline) no periodo de 2012 a 2022,
relacionando os termos “Demineralized Dentin Matrix”, “Dental Pulp Capping”,” Scaffold” e
“Hydrogel”. Foram encontrados 81 artigos e logo apds excluidos estudos laboratoriais,
revisdes, relato de caso e estudos clinicos randomizados, ao final, foram selecionados 12. As
MT utilizadas nos estudos foram de composicdo organica, sintéticas e hibridas. J& os materiais
bioativos variaram entre farmacos, mediadores lipidicos, células-troncos, mondmero,
concentrado de fatores de crescimento e proteinas da matriz de dentina. Os principais métodos
usados para analisar os efeitos regenerativos foram através de analise histologica, radiografica
e imuno-histoquimica. Essa revisdo constatou que MT de composi¢do natural associadas a
moléculas bioativas apresentaram resultados mais promissores do que os controles comerciais
utilizados. O capitulo 2 trata-se de uma pesquisa in vivo com o objetivo de desenvolver e avaliar
a eficacia de um microgel impresso tridimensionalmente (3D) e suplementado com moléculas
de matriz de dentina (MMD). As exposigdes pulpares foram realizadas nos primeiros molares
superiores de ratos Wistars e tratadas, seguindo a divisdo dos grupos: (1) material inerte -
controle negativo, (2) microgéis, (3) microgéis + MMD 500 pg/ml, (4) microgéis + MMD 1000
pg/ml, (5) microgéis + fator de crescimento derivado de plaquetas (PDGF 10 ng/ml) ou (6)
MTA (n = 14/grupo). Apos 4 semanas, os animais foram eutanaziados e realizada a avaliagao
histolégica. Todas as amostras dos grupos microgel + 500 pg/ml, microgel + 1000 pg/ml,
microgel + PDGF e o MTA mostraram a formagdo de tecido pulpar organizado e dentina
terciaria. A formagao de ponte de dentina foi a mais e a necrose pulpar foi menos evidenciada
nos grupos microgel + MMD comparado ao MTA. Assim, pode se concluir que os microgéis
fotopolimerizdveis impressos em 3D incorporados com MMD exibiram reposta celular
inflamatoria favoravel, e significativamente mais deposicdo de dentina terciaria, sendo um
biomaterial promissor.

Palavras-chave: Polpa dentaria; Capeamento da Polpa Dentaria; Hidrogel.



ABSTRACT

Direct pulp capping aims to preserve the vitality of the tooth, encouraging the pulp to form
reparative dentin at the site of exposure. This tissue reaction happens through the beneficial
effects of a bioactive material applied to the lesion. This thesis is completed by two chapters
that aim to investigate the behavior of three-dimensional matrices (TM) associated with
biomaterials. Chapter 1 is a literature review with the objective of exploring the use of MT
associated with bioactive materials as a pulp capping agent, being used under pulp exposure in
an animal model. For this, a search was performed in the PubMed database (Medline) from
2012 to 2022, listing the terms “Demineralized Dentin Matrix”, “Dental Pulp Capping”,
“Scaffold” and “Hydrogel”. 81 articles were found and soon after excluding laboratory studies,
reviews, case reports and randomized clinical studies, in the end, 12 were selected. How MT
was used in the studies were of organic, synthetic and hybrid composition. The bioactive
materials ranged from drugs, lipid mediators, stem cells, monomers, growth factor concentrates
and dentin matrix proteins. The main methods used to analyze the regenerative effects were
through histological, radiographic and immunohistochemical analysis. This review exhibited
that MT of natural composition associated with bioactive molecules showed more promising
results than the commercial controls used. Chapter 2 deals with in vivo research with the
objective of developing and evaluating the effectiveness of a three-dimensionally (3D) printed
microgel supplemented with dentin matrix molecules (MMD). Pulp exposures were performed
on the first upper molars of Wistar rats and treated, following the division of groups: (1) inert
material - negative control, (2) microgels, (3) microgels + MMD 500 pg/ml, (4) microgels +
MMD 1000 pg/ml, (5) microgels + platelet-derived growth factor (PDGF 10 ng/ml) or (6)
MTA (n = 14/group). After 4 weeks, the animals were euthanized, and histological evaluation
was performed. All samples from the microgel + 500 pg/ml, microgel + 1000 pg/ml, microgel
+ PDGF and MTA groups showed the formation of organized pulp tissue and tertiary dentin.
Dentin bridge formation was the most and pulp necrosis was less evident in the microgel +
MMD groups compared to the MTA. Thus, it can be concluded that 3D-printed light-curing
microgels incorporated with MMD exhibited favorable inflammatory cell response, and

significantly more tertiary dentin deposition, being a promising biomaterial.

Keywords: Dental pulp; Dental Pulp Capping; Hydrogel.
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