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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. Phospholipids, that are
the main components of the liposomal membrane, especially if
dispersed in water, can be slowly subjected to oxidation or hydrolysis
phenomena. This could result in the leakage of the compound loaded
inside and therefore in a worsening of the product. To avoid long-term
stability problems, the production of a stabilized form of the liposomal
suspension is of great interest. In this study, the stabilization of
liposomal suspensions was tested using the spray drying technique. In
this regard, a lipid solution was prepared by introducing soy L-o-
phosphatidylcholine, a hydrophobic active ingredient (vitamin D3)
and cholesterol in ethanol. The lipid solution was fed in parallel to a
flow of deionized water to a microfluidic-like plant, designed and built
by TPP group, able to produce vesicles in reduced times and to
improve the final yield of the product. Later, the liposomal suspension
was subjected to solvent evaporation in a Rotavapor to obtain a
double concentration of lipids. The characterizations performed on
liposomes, before and after concentration, put in evidence that both
had nanometric dimensions, with acceptable PDI and zeta potential
and high encapsulation efficiency values of vitamin D3, greater than
80%. Thus the liposomes concentration step by solvent evaporation
did not cause alterations on liposomes features.

Subsequently, the liposomal suspension with double concentration
was subjected to a stabilization process using the spray drying
technique. The solution proved inadequate if subjected to such a
process without the presence of an excipient; but, by subjecting the
liposomal suspension to the same procedure, with the addition of

[IX]
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maltodextrin (stabilizing excipient) it is possible to obtain stable
powder products. Three formulations with different concentrations of
maltodextrin (10% MX, 20% MX, 40% MX) have been used and it has
been observed that the protective action, assessed through the
conservation of the D3 load, is effective, in equal measure, for all
tested concentrations. Finally, the observation of the dissolution
samples (powders in water) also highlighted the maintenance of the
liposomal structural integrity.

In conclusion, the experimental activities carried out in this study,
confirm the technical feasibility relating to the use of the spray drying
process for the stabilization of liposomal suspensions.
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