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Abstract

Liposomes are closed structural vesicles made up of one or more lipid
layers. They are formed from the dispersion of some polar lipids in an
aqueous solvent. They can be used in a vast array of industrial
applications such as in food, cosmetic and diagnostic fields due to
their property of excellent delivery systems. the methods used for the
production of liposomes result in a very diluted product, so it is
necessary a post treatment to eliminate solvents and non-trapped drugs
in order to achieve a good quality of the liposomal product.

Currently, the methods used for the concentration are based on
separation by density, such as: dialysis, centrifugation or gel filtration.
Since the molecular weight of most solvents and / or active
ingredients is much lower than that of liposomes. Although these
methods are useful for the purification of liposomes, they need long
time process and also decrease the yield or integrity of the product,
therefore making them not very effective for large-scale application.

In this thesis work an optimized procedure was developed and tested
to concentrate liposomal suspensions loaded with, either a
hydrophobic and a hydrophilic drug, via a crossflow membrane filter.
Crossflow membrane filtration technologies are separative techniques
based on the use of semi-permeable filters through which, under a
pressure gradient, it is possible to obtain the separation of suspended
or solution components according to their dimensional and / or
chemical-physical characteristics.

In the first part of this thesis a control system has been designed and
built around the filter that effectively allowed us to evaluate all the
parameters involved in this process. It has been fixed, through a
specific procedure, the optimal working condition, in term of TMP
(trans-membrane pressure) and feed flux. To do so, was used a
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liposomal suspension loaded with D3 produced by the microfluidic-
like plant, designed and built by TPP group.

Then, with these fixed parameters, was concentrated the liposomal
suspension loaded with D3, an hydrophobic drug, to evaluate the
influence of the grade of concentration and fouling on the permeate
rate. A fitting equation was generated that link the resistance to
transport with the concentration of the suspension.

The DLS analysis on the samples with different concentration showed
an improvement in the heterogeneity of the suspension. Infact it has
seen a grown of the PDI (polydispersity index) and a reduction of the
dimensional average of the particles compared to the non-concentrated
sample. Through spectrophotometric analyzes it was possible to state
that there was no degradation of the liposomal structure, reduction of
the encapsulation efficiency and no amount of D3 passed through the
membrane.

A liposomal suspension loaded with iron, a hydrophilic drug, was
concentrated to evaluate if it was possible to improve the
encapsulation efficiency that with the currently methods of production
are very low. It has seen that the iron passed through the membrane
reducing the amount of iron non-encapsulated. The improvement in
the encapsulation efficiency was significant only for the 1:2
concentration while at higher concentrations the variation was
negligible.

In conclusion, with the experimental activities carried out in this study
it is possible to affirm that this method does not damage or
compromise the liposomal structure, improves the size distribution of
the particles and increases the encapsulation efficiency. All these
aspects confirm the technical feasibility of the Crossflow membrane
filtration technology applied to the concentration of liposomial
suspensions.
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