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ABSTRACT 

Liposomes are spherical vesicles, that consist of natural or artificial lipids, which have been 
increasingly used for biomedical and biotechnological purposes over the past years, as a result 
of their drug delivery capacity. Recently, the manufacturing of liposomal drugs by microfluidic 
methods is intensively studied, due to the scalability of such methods and the ability to use them 
under GMP (good manufacturing practice) conditions. In the present study we aimed to prepare 
liposomal forms of the antibiotic drug moxifloxacin by means of microfluidic techniques. Two 
microfluidic systems were used in our study: (i) the more compact NanoAssemblr® Benchtop 
system (Precision NanoSystems) and (ii) the more versatile Dolomite® system for liposomal 
preparation. The present study explored the capability of moxifloxacin to be encapsulated in 
liposomal forms prepared by the two systems, their physicochemical characteristics, as well as 
the in vitro release profile of the liposomal forms. Our results revealed that using the two 
microfluidic liposome preparation systems, the antibiotic moxifloxacin can be encapsulated in 
liposomes, while in all cases liposome mean diameter ranged between 80-150 nm. The amount 
of encapsulated antibiotic (encapsulation efficiency) and the physicochemical characteristics of 
the prepared liposomes depend on the two major characteristics of the microfluidic systems: Flow 
Rate Ratio (of the aqueous and organic phases) and Total Flow Rate. Nowadays, the antibiotic 
moxifloxacin is used in patients during and after cataract surgery to avoid post- operative 
endophthalmitis. By finding the optimal antibiotic incorporation conditions in liposomes using 
microfluidic platform systems, the future goal is to develop a sustained release formulation of 
moxifloxacin with high topical bioavailability following intracameral administration, that can be 
manufactured under GMP conditions.  
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