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The aim of this study was to incorporate the water-insoluble chitosan into the 

proliposome granule during the granulation process by various incorporation methods. 
Briefly, sucrose powder was mixed with BSA solution, sieved and dried to make the 
granules. Then, lipid solution was added onto the granules and dried again to obtain 
the granule. Chitosan was added into the granule in three different process. In first 
process, chitosan and BSA were mixed together in pH 5 solvent (water and acetic acid) 
following by mixing with sucrose. In second process, chitosan was dissolved in pH 5 
solvent, and then mixed with sucrose following by mixing again with BSA solution. In 
third process, chitosan was dissolved in solvent mixture of dichloromethane:acetic acid 
(100:3) for 24 h on stirring and coated onto the granule following by oven drying. 
Successful incorporated procedure was confirmed by determination of zeta potential. 
The cytotoxicity of the positively charged particles was characterized by MTT assay. 
The results revealed that the zeta potential of blank proliposome, first process and 
second process of chitosan incorporated proliposome formulation were -38.6 mV, -34.0 
mV and -39.5 mV, respectively indicating that none of chitosan was incorporated into 
these proliposome. However, third process showed the charge of +47.57 mV 
representing the successful incorporation of water- insoluble chitosan into the 
proliposome. Cytotoxicity study showed high cell viability in the formulation of 
successful chitosan incorporated proliposomes. It can be concluded that water-
insoluble chitosan dissolved in the solvent mixture of dichloromethane and acetic acid, 
coated and dried onto the proliposome granule can attribute to provide positive charge 
to reconstituted liposomes with no harm to cells. It can be expected to promisingly 
enhance the permeability of protein drug. 


