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RESUMO

Sistemas de liberacdo controlada sdo capazes de modificar a taxa de liberacdo de farmacos e
direciond-los aos locais de acdo especificos, tornando-os mais eficazes além de reduzir a
ocorréncia de efeitos adversos, o que aumenta a aceitabilidade do tratamento pelo paciente.
Polimeros biocompativeis, seus copolimeros e blendas tém apresentado vantagens na
formacdo destes sistemas mostrando resposta positiva quanto ao aprimoramento da
terapéutica. O presente estudo visou desenvolver nanoesferas a partir de blendas de poli- (3-
hidroxibutirato) (PHB) e poli-(e-caprolactona) (PCL) e avaliar o seu potencial como
carreadoras de sinvastatina. Para tanto, parametros fisico-quimicos como tamanho, indice de
polidispersdo, potencial zeta, quantidade de farmaco encapsulada, liberacdo in vitro e
morfologia foram avaliados. As nanoesferas contendo sinvastatina foram preparadas pela
técnica emulsdao/evaporagdo do solvente, variando-se a quantidade de sinvastatina adicionada
na formulacdo. O doseamento foi realizado por cromatografia liquida de alta eficiéncia, apds
validagdo prévia do método analitico. A formulagdo que obteve maior quantidade de farmaco
associado apresentou didmetro médio 265 = 10 nm com polidispersdo média de 0,091 +
0,026. Esses valores revelam um sistema nanométrico, com uma distribuicdo estreita de
tamanho e uma homogeneidade das nanoesferas. O potencial zeta médio foi de -
31,8 £ 3,59 mV, sugestivo de predominio de forcas repulsivas, as quais previnem agregagdes
em fungdo da colisdo entre as particulas. Os resultados de DSC e liberacao in vitro sugerem
transporte por difusdo e a maior parte do fairmaco estar associada a superficie da esfera. Os
testes de estabilidade preliminar ndo indicam degradacdo dos componentes e aglomeragao das
particulas. A andlise morfoldgica das nanoesferas, realizada por microscopia de forca atdmica
demonstrou a presenca de particulas esféricas e de superficie rugosa. Dessa forma, os dados
sugerem que a preparacdo de nanoesferas utilizando a blenda PHB-PCL é um sistema

promissor para carrear a sinvastatina.

Palavras-chave: Nanoesferas. Blenda PHB/PCL. Sinvastatina.



ABSTRACT
Controlled release systems are able to modify the release rate of pharmaceuticals and direct
them to specific sites of action, making them more effective and reducing the occurrence of
adverse effects, which increases the acceptability of treatment by the patient. Biocompatible
polymers, their copolymers and blends have shown advantages in the formation of these
systems, presenting positive response regarding the improvement of therapy. This study
aimed to develop nanospheres from blends of poly (3-hydroxybutyrate) (PHB) and poly (e-
caprolactone) (PCL) and evaluate their potential as simvastatin carriers. Therefore, physical
and chemical parameters such as size, polydispersity index, zeta potential, the amount of
encapsulated pharmaceutical, in vitro release and morphology were evaluated. The
nanospheres containing simvastatin were prepared by the emulsion/evaporation technique of
the solvent, by varying the amount of simvastatin added to the formulation. The dosing was
performed by high-performance liquid chromatography, after prior validation of the analytical
method. The formulation that obtained a higher amount of associated pharmaceutical
presented an average diameter of 265 + 10 nm with an average of 0.091 + 0.026
polydispersity. These values show a nanometric system with a narrow distribution size and an
uniformity of nanospheres. The average zeta potential was -31.8 + 3.59 mV, suggesting the
predominance of repulsive forces, which prevent aggregation due to the collision between the
particles. The DSC results and in vitro release suggest transport by diffusion and the fact that
most of the pharmaceutical is linked to the sphere surface. Preliminary stability tests do not
show degradation of the components and agglomeration of the particles. Morphological
analysis of nanospheres, performed by atomic force microscopy demonstrated the presence of
spherical particles and rough surface. Therefore, the data suggest that the preparation of

nanospheres using the PHB-PCL blend is a promising system for carrying simvastatin.

Keywords: Nanosphere. PHB/PCL blend. Simvastatin.
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