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Abstract 

The peritoneum is a serous membrane which covers the inner walls of 

the abdominal and pelvic cavities and also covers the organs located 

within those cavities, delimiting a virtual space, known as the 

intraperitoneal cavity. Peritoneal carcinomatosis is a very aggressive 

cancer, due to the metastatic spread of neoplastic cells derived from 

primary cancers in organs near the peritoneal cavity. The aim of this 

work is the development of a new drug delivery system that it has to 

be combined with cytoreductive surgery (CRS), the complete removal 

of macroscopically visible desease, as an adjuvant technique to 

destroy all microscopic tumor deposits still present in the peritoneal 

cavity after surgery. More specifically, NiMDS (Nanoparticles-in-

Microparticles Delivery Systems) have been produced, characterized 

by liposome encapsulated in alginate microparticles. The 

microparticles were produced thanks to the mechanism of ionotropic 

gelation: cross-linking of alginate takes place due to the interaction 

between sodium alginate and divalent cations Ca2+. The gels were 

obtained by spraying the alginate/liposomes solution and the calcium 

solution through each other in air. With this method, liposomes were 

successfully encapsulated in the microparticles. Several microparticles 

systems containing liposomes were prepared using different 

concentrations of alginate and CaCl2 and the release of liposomes 

from these microvectors was investigated by measuring the 

concentration of cholesterol, constituent part of the liposomal 

membrane, present in the dissolution bulk. The microparticle system 

produced with 0.5% alginate solution and a 0.05 M CaCl2 solution 

showed the most promising results: a controlled and regular release 

was observed for fourteen days, in agreement with the therapeutic 

needs. Therefore, the encapsulation of liposomal nanovectors in 

alginate microparticles could effectively represent a valid strategy to 

release drugs in a sustained manner. After having identified the 
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system with optimal release properties, the degradation times of 

different potential model drugs were tested, with the aim of 

incorporating those molecules into the liposomes. Future experiments 

have to be performed in order to evaluate the release performance of 

these model drugs. 
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