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[IX] 

Abstract 

Nanocarriers have two remarkable advantages in drug therapies: the 

nanometric size and the protection capacity of the active molecules, 

which allows the achievement of the target, limiting the side effects 

associated with the administration of the molecule in an unencapsulated 

form. For this reason, they can be considered as a possible solution for 

the problem of the Xylella bacterium. Xylella fastidiosa is a Gram-

negative bacterium that is the main cause of “Olive quick decline 

syndrome”, phytopathology that provokes severe damages to the olive 

trees in Salento (Apulia, Italy). Current solutions are mainly focused to 

reduce xylem sap-feeding leafhoppers, Philaenus spumarius, vector of 

the disease, but there is not evidence on the elimination of the bacterium 

from infected plants yet. Xylella fastidiosa is distributed along the xylem 

vessels, where it forms biofilms that produce a cap responsible of leaves 

drying. Therefore, to be effective against Xyella fastidiosa, a compound 

should make direct contact with the bacterium and this is more likely to 

occur with injected formulations in trunk, that is an invasive technique. 

For this purpose, the general idea is to apply a suspension of lipid 

nanovectors to the roots of the olive tree, overcoming the invasive 

technique of the trunk injections, and to exploit both the nanometric 

dimensions and membrane-mimetic properties of such systems to ensure 

their penetration into xylematic vessels and the release of the active 

molecule only at the site of action of the bacterium. Therefore, in this 

thesis lipid nanovectors have been produced using a simil-microfluidic 

set up, which consists of a contact between two flows, lipid solutions and 

water solutions, inside a millimetric tubular device, where interdiffusion 

phenomena allow the formation of lipid vesicles, which are made up of a 

bilayer of phospholipids surrounding an aqueous core. The lipid solution 

is made of ethanol, hydrophobic drug (Roxithromycin) and 

phosphatidylcholine, a phospholipid. Two types of phosphatidylcholine 

have been used, the first one, the L-α-phosphatidylcholine from egg yolk, 

was used to produce liposomes and the second one, L-α-
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phosphatidylcholine from soybean, was used to produce phytosomes. 

Unloaded vesicles and Roxithromycin encapsulating vesiscles have been 

made. Roxithromycin is a semi-synthetic macrolide antibiotic, which is 

effective against Gram-negative and Gram-positive bacteria. A 

comparison in terms of vesicles final properties (mean diameter size, 

polidispersity index, zeta potential, charge and encapsulation efficiency) 

was realized between unloaded liposomes, unloaded phytosomes, 

Roxithromycin encapsulating liposomes and Roxithromycin 

encapsulating phytosomes, obtained at the same conditions. As regards 

unloaded vesicles, the results have revealed that the type of 

phosphatidylcholine does not affect the dimensions, but it affects the 

polydispersity index, in fact, the liposomes had dimensions more 

homogeneous than phytosomes’ one because of the L-α-

phosphatidylcholine‘s higher purity. The zeta potential results have 

shown a greater phytosome’s stability. Finally, stability tests have shown 

a constancy in terms of size and PdI for both vesicles, but a decrease in 

terms of the zeta potential. For the production of encapsulating 

Roxithromycin vesicles, three antibiotic loads have been used, among 

which a theoretical load of 9% has been chosen for the characterization 

and stability tests, which has led to an encapsulation efficiency of 35% 

for phytosomes and 17% for liposomes. The greater interaction between 

phytosomal vesicles and Roxithromycin has also been confirmed by a 

considerable variation of the zeta potential. In general, the presence of 

Roxithromycin in the loaded vesicles (both liposomes and phytosomes) 

does not significantly alter their size, PdI and time stability.  

Moreover, phytotoxicity tests have been carried out on carrot and lettuce 

seeds selected as model crops, to evaluate vesicles – vegetal cells 

interaction. For this purpose, carrot and lettuce seeds have been 

irrigated with five solutions: pure antibiotic, unloaded liposomes, 

unloaded phytosomes, Roxithromycin encapsulating liposomes and 

Roxithromycin encapsulating phytosomes. Phytotoxicity tests have shown 

that: thanks to vegetal origin, phytosomes are better than liposomes for 

conveying Roxithromycin into plant cells; vesicles and their constituents 

do not cause an inhibition, but they cause just a delay in seed 

germination and root elongation. The results obtained in this thesis lay 

the foundations for the development of vegetal lipid-based nanosystems 

to be applied in the agronomic field for the delivery of an active powerful 

ingredient against Xylella fastidiosa.  
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