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Abstract

This study is developed in framework of a research project aimed to
investigate drug release from pharmaceutical system based on
copolymers of lactide (LA) and caprolactone (CL). The random co-
polymers were synthesized using dedicated catalysts by researchers of
the Department of Chemistry and Biology of the University of
Salerno. In particular the goal of this thesis was to study the release of
a lipophilic molecule (a-tocopherol) in physiological conditions from
film of co-polymers with different percentages of LA and CL. The
polymeric films, loaded with the lipophilic model molecule, were
produced using the technique of film casting. In particular, 24 samples
(6 for each kind of film) were subjected to characterization and in
vitro degradation.

The four system were identified as ALI 4 + TC [LA / CL = 50/50],
ALI 6 + TC [LA/CL =10/90], ALI 7 + TC [LA / CL =70/30], AL1 9
+ TC [LA / CL =90/10].

The timeline consists of six sample taking with a total duration of
about 8 months. At each sampling, samples were wiped,
photographed, weighed and subjected to thickness measure. Thus,
samples were dried until they reach a constant weight in order to
determine the weight loss and the percentage of absorbed water.
Moreover, the determination of the molecular mass and the detection
of the percentage of released active principle were done.

The results show that ALI 4 + TC samples were subjected to the
largest erosion, as well as to the highest hydration, due to its
amorphous nature, which led to a considerable decrease in molecular
mass and therefore to a greater degradation of the polymer. On the
contrary, ALI 6 + TC samples showed the greatest resistance to
erosion and water absorption, due to the high degree of crystallinity.
ALI 7 + TC and ALI TC + 9, having a high LA content (respectively
70% and 90%) and a similar crystalline structure, showed a similar
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behavior in both water uptake and erosion. However, ALI TC + 9
samples underwent a slight delay in hydrolysis, and therefore in
removal of oligomers from the polymer, because of a larger thickness
of samples and an initial higher molecular mass.

a-tocopherol release was negligible: it occurred as a result of co-
polymers erosion phenomenal, which was anyway moderate. Loaded
and unloaded co-polymers were compared, showing that the erosion
was limited by the presence of the lipophilic molecule.

The presence of the a-tocopherol caused a slower reduction of
molecular mass, which did not reach the critical value, neither for the
polymer which underwent a larger erosion (ALI4 + TC).

The degradation of the co-polymers in dissolution bulk can be
therefore described by three consecutive steps: hydration; hydrolysis,
which breaks the chains until the attainment of a critical molecular
mass with formation of oligomers, in this case not observed; and
finally the erosion, caused by oligomers leaving polymeric films. Only
during this last step drug release occurs.
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soprattutto ci siamo divertiti un sacco!!!

Grazie a Valerio per avermi aiutato ogni volta che avevo problemi con la
tecnologia...Grazie a te, a Giuseppe e a mio fratello per avermi fatto ‘compagnia’
tutte le volte che rimanevo i weekend a casa!

Amici, vi ringrazierei uno per uno, ma per nominarvi tutti dovrei scrivere una nuova
tesi, dimenticando sicuramente qualcuno, quindi: Ringrazio tutte le persone che
stanno leggendo perché vuol dire che siete venuti alla mia seduta di Laurea (dico a
voi: Mari (Yaya), Raff Cica, Clara, Giovanna, Enzo, Ninfa, Biagio, Jon, Alvise,
Nicola, Marco Leo, ecc. ecc.)! Avete reso questo giorno ancora pit indimenticabile.

Concludo questa carrellata di nomi nominando due persone che, purtroppo, non
potranno leggere queste righe, ma che per me sono importanti ¢ che voglio qui
ricordare: mio nonno Nicola che resta il mio grande amore (mi manca il tuo
fischiettar e canticchiare la domenica mattina) e nonno Matteo che vive nei ricordi di
mio padre (adoro ascoltare i racconti che riguardano me e te).

Alla prossima ‘avventura’, spero mi supporterete e sopporterete ancora...
Vento in poppa!






