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Abstract 

Liposomes are phospholipid vesicles, which in the last decades 
attracted a lot of interest in pharmaceutical field, as carriers of drug 
and active molecules, being biocompatible and selective towards the 
target organ for which they were designed.  

The aim of this thesis is to evaluate the influence of operative 
parameters in the liposomes production process, through a 
microfluidic-like plant system, realized by the Transport Phenomena 
and Process group, on their final dimension. The plant is composed of: 
two peristaltic pumps connected to the corresponding power suppliers, 
two silicone tubes and a needle which creates the crossing section 
between the deionized water flow and the alcohol solution flow. 
Compared to other methods of liposome production, this method is 
simpler, faster and cheaper and has the potential to be reproduced on 
large scale. 

The operative variables taken in account in this work are the lipid 
concentration (phosphatidylcholine) in the alcoholic solution (C), the 
ratio between alcoholic solution flow and hydrating solvent flow (R), 
and the diameter of the needle used to guarantee the interdiffusion 
within the plant (D); each variable has been changed on 3 levels (-1, 0, 
+1). To achieve this goal an experimental design was created to allow 
to study most of the combinations of the variables with the least 
number of experiments. The type of Design of Experiment chosen was 
Box Behnken, thanks to which from an initial number of 27 
experiments, it led to only 15 experiments per batch, almost halving 
the experimental work necessary to investigate any existing 
correlations. Through the combinations of the parameters in the 
experiments carried out it was possible to understand the effective 
influence of each variable and also its relative weight. For the 
characterization of the liposomal systems produced, three instruments 

[XI] 
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were used: a turbidimeter to evaluate the turbidity, and two devices for 
the determination of dimensional distributions: the nano zetasizer and 
the master sizer. 

From the results it emerged that the variable with the greatest 
influence is the ratio between flow rates (which is the real rudder of 
this experimentation). Even for the concentration of the solution it was 
possible to identify an influence, albeit minimal, while for the third 
variable, the diameter of the needle, it was discovered that is present a 
negligible dependency. Having evaluated the trend of the average 
particle diameter with the selected variables, it is at least possible to 
guess what order of magnitude will be the particles produced by 
setting the 3 parameters C, D, R, in the field of analysis used in this 
thesis. It can be concluded that is possible to produce liposomes with 
the desired diameter simply by conveniently tuning the 3 selected 
parameters, ratio between flows, concentration of the alcoholic 
solution and diameter of the needle. For future experiments is 
advisable to neglect the variable D, in favour of a more detailed 
analysis of the other two, perhaps also aimed to identifying a 
correlation of the first two with the average diameter, in such a way as 
to be predictive of the final average value.  
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