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RESUMO

A administragdo oral de farmacos, como o anti-inflamatério nimesulida (NIM) e o
antibacteriano azitromicina (AZI), pode causar efeitos adversos gastrointestinais. Uma
estratégia tecnoldgica para a reducdo dos efeitos adversos € a combinagao desses farmacos com
sistemas de liberacdo baseados em polissacarideos. Neste trabalho, propomos a sintese, a
caracterizacdo e a avaliagdo do desempenho biologico de microparticulas a base de
polissacarideos alginato de s6dio (NaCHO) e quitosana (NCHO) reticuladas com cloreto de
calcio (CaCly), para drug delivery de NIM e AZI. As microparticulas (NaCHO-NIM-CaCl,,
NaCHO-AZI-CaCl;, NCHO-NIM-CaCl, e NCHO-AZI-CaClz) foram produzidos a partir da
adaptacao dos métodos de gelificagao ionotropica induzida por célcio, sonicacao e evaporagao
de solvente. As amostras foram caracterizadas quanto as suas propriedades fisico-quimicas por
difragdao de raios X (DRX), microscopia eletronica de varredura (MEV), espectroscopia de
energia dispersiva de raios X (EDS), espectroscopia Raman e espectroscopia de infravermelho
com transformada de Fourier (FT-IR). Para complementar a caracterizagao, estudos teoricos
das propriedades vibracionais e eletronicas foram realizados pela teoria do funcional de
densidade (DFT). Para comprovagao de conceito, ensaios de viabilidade celular e de liberagao
in vitro foram realizados para avaliar a potencial aplicacdo bioldgica das microparticulas.

Palavras-chave: Farmacos. Polissacarideos. Calculos DFT. Viabilidade Celular. Drug
Delivery.
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ABSTRACT

Oral administration of drugs, such as the anti-inflammatory nimesulide (NIM) and the
antibacterial azithromycin (AZI), can cause adverse gastrointestinal effects. A technological
strategy for mitigating these adverse effects is the combination of these drugs with
polysaccharide-based delivery systems. In this work, we propose the synthesis,
characterization, and evaluation of the biological performance of polysaccharide-based
microparticles composed of sodium alginate (NaCHO) and chitosan (NCHO) cross-linked with
calcium chloride (CaCl), for the drug delivery of NIM and AZI. The microparticles (NaCHO-
NIM-CaClo, NaCHO-AZI-CaCl,, NCHO-NIM-CaCl,, and NCHO-AZI-CaCl,) were produced
by adapting methods of calcium-induced ionotropic gelation, sonication, and solvent
evaporation. The samples were characterized for their physicochemical properties using X-ray
diffraction (XRD), scanning electron microscopy (SEM), energy-dispersive X-ray spectroscopy
(EDS), Raman spectroscopy, and Fourier-transform infrared spectroscopy (FT-IR). To
complement the characterization, theoretical studies of vibrational and electronic properties
were conducted using density functional theory (DFT). For proof of concept, cell viability
assays and in vitro release studies were performed to evaluate the potential biological
application of the microparticles.

Keywords: Drugs. Polysaccharides. DFT Calculations. Cell Viability. Drug Delivery.
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