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RESUMO

O aumento da expectativa de vida e a necessidade de reparacéo de tecidos bioldgicos
tém impulsionado o desenvolvimento de biomateriais sintéticos destinados a substituicdo
O0ssea. Nesse sentido, estruturas porosas, denominadas scaffolds, tém sido desenvolvidas
como suporte para reparacdo e regeneracdo Ossea visando maior bioatividade e
biofuncionalidade. Os biomateriais que comp&em os scaffolds conferem requisitos quimicos e
arquitetdbnicos necessarios para a manutencao daestabilidade fisica e quimica, resultandoem
uma estrutura com resisténcia mecanica adequada, biocompativel e biodegradavel. Além de
porosidade que influenciao desenvolvimento de células, existem pesquisas mais recentes que
demonstram a utilizacdo de scaffolds ativados com nanoparticulas magnéticas (NPM’s).
Nesse sentido, este trabalho teve como objetivo desenvolver scaffolds de quitosana e
hidroxiapatita ativado com ferrita de cobalto para reparacdo 6ssea na cavidade bucal. Para
esse fim, a hidroxiapatita foi sintetizada por coprecipitacao, ferrita de cobalto por reacao de
combustdo em escala piloto e silanizada com 3-aminopropiltrimetoxisilano (APTS) e tetra-etil-
ortosilicato (TEOS). Os scaffolds foram produzidos pela técnica freeze-drying pelo processo
de solubilizac&o da quitosana em acido acético, disperséo da hidroxiapatita e adi¢do da ferrita
de cobalto sem e com silanizacdo. As caracteriza¢des foram feitas por microscopia 6ptica,
microscopia eletrdnica de varredura, difracdo de raios X, espectroscopia vibracional de
absorcdo naregido do infravermelho com transformada de Fourier, caracterizagdo magnética,
grau de intumescimento e porosidade aparente. O método liofilizacdo permitiu obter os
scaffolds magneéticos com sucesso, ja que toda a estrutura caracteristica esperada a partir dos
materiais sintetizados foram mantidos e foram obtidos materiais porosos e com estruturas
magnéticas. A adicdo de 5% de CoFe204, com ou sem silanizacéo foi efetivo pois ativou
magneticamente os scaffolds, possibilitando caracteristicas ferrimagnéticas e com uma
morfologia de estrutura tridimensional com poros interconectados que correspondem as
condi¢cdes de porosidade exigidas pela norma vigente caracteristicas de scaffolds para
reparacdo e reconstituicdo ossea. Os resultados de porosidade aparente e grau de
intumescimento foram satisfatérios demonstrando assim um alto poder de absorcdo e
retencédo de fluidos, tendo assim alta viabilidade para ter sua aplicacao na cavidade bucal.
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ABSTRACT

The increase in life expectancy and the need for biological tissue repair have driven
thedevelopment of synthetic biomaterials for bone replacement. In this sense, porous
structures, called scaffolds, have been developed as a support for bone repair and
regeneration aiming at greater bioactivity and biofunctionality. The biomaterials that make up
the scaffolds provide chemical and architectural requirements necessary for the maintenance
of physical and chemical stability, resulting in a structure with adequate mechanical strength,
biocompatible and biodegradable. In addition to porosity that influences cell development,
there are more recent research that demonstrate the use of scaffolds activated with magnetic
nanoparticles (NPM's). In this sense, this work aimed to develop chitosan and hydroxyapatite
scaffolds activated with cobalt ferrite for bone repair in the oral cavity. For this purpose,
hydroxyapatite was synthesized by coprecipitation, cobalt ferrite by pilot scale combustion
reaction and silanized with 3-aminopropyltrimethoxysilane (APTS) and tetraethyl-orthosilicate
(TEOS). The scaffolds were produced by the freeze-drying technique by the process of
solubilization of chitosan in acetic acid, dispersion of hydroxyapatite and addition of cobalt
ferrite withoutand with silanization. The characterizations were made by optical microscopy,
scanning electron microscopy, X-ray diffraction, vibrational absorption spectroscopy in the
infrared region with Fourier transform, magnetic characterization, degree of swelling and
apparent porosity. The lyophilization method allowed to obtain the magnetic scaffolds
successfully, since all the characteristic structure expected from the synthesized materials
were maintained and porous materials with magnetic structures were obtained. The addition
of 5% CoFe204, with or without silanization, was effective as it magnetically activated the
scaffolds, enabling ferrimagnetic characteristics and with a three-dimensional structure
morphology with interconnected pores that correspond to the porosity conditions required by
the current standard. bone. The results of apparent porosity and degree of swelling were
satisfactory, thus demonstrating a high power of absorption and retention of fluids, thus having
high feasibility to have its application in the oral cavity.
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