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Abstract

Due to many advantages about using liposomes as a new drug delivery
system, chitosan is becoming more and more important as a way to cover
liposomial structures for giving them improved characteristics, like better
mucoadhesiveness, improved structural stability, more resistance to high
temperatures and detergents.

Aim of this work was to study how a different deacetylation degree of
chitosan could influence properties of covered liposomes. In particular,
three different types of chitosan, with three deacetylation degrees, DD =
76%, DD = 81%, DD = 95%, were tested.

Performed tests let us know about dimension of uncovered and covered
liposomes, zeta potential, mucoadhesiveness, and structural stability. It
should be noted that those test have been made at time zero (immediately
after the preparation stage) and after 60 days (aged structures).

From data relating to the size and zeta potential, it appears that chitosan
with a 76% deacetylation degree guarantees greater dimensional
uniformity (the polymer is better distributed on the liposomal surface).

About mucoadhesiveness two important results were obtained: the first is
that at time 0 it has an increasing trend as the degree of deacetylation
decreases, therefore once again chitosan with DD of 76% gives better
performances than other chitosan kinds; the second that after a 60-day
storage at 4 ° C the mucoadhesiveness settled around a value
approximately equal for all the samples produced (about 30%), although
in any case slightly higher as regards the one with 76% DD.
Furthermore, size and zeta potential remain almost constant: this allows
to achieve a fair conservation of vesicles if stored at 4°C without
stabilizers adding.

The resistance of the coated and uncoated liposomes to detergents
degradation was also studied, obtaining, both at time 0 and after 60 days
at 4 ° C, that the coated liposomes are much more resistant than the
uncoated ones and behave very similarly, with a slightly higher
resistance as regards those with DD of 81% and 95%.

[9]
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Then, two accelerated stability tests were performed: in the first one
samples (uncoated and coated) were placed in an oven for 60 days at 40
° C; in the second one samples (uncoated and coated) at 80 ° C for 4
hours. The results confirmed the role of polymeric layer as a protection
for the liposomal phospholipid constituents: covered structures resists
much better than the uncoated ones both at high temperatures and in
presence of detergents, once again, regardless of the degree of
deacetylation of the polymer used.

In conclusion, the performed research on the use of chitosan as a means
of covering of liposomal vesicles not only confirms the achievement of
structures with greater structural stability and greater resistance to
degradation effects, but also highlighted that the degree of deacetylation
of the chitosan types used in this study, does not play a key role in the
coating processes, especially for covered liposomal systems subjected to
storage periods.
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