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ABSTRACT

In this work a technique for the production of polymeric nanosystems
based on the multiple emulsion assisted by ultrasounds has been
developed. Several biopolymers have been used to test the developed
method and a morphological (SEM analysis) and dimensional
characterization (light scattering) has been worked.

In particular, the production of nanovectors has been led using
different classes of polymeric materials: two aliphatic polyesters, the
polycaprolactone (PCL) and the polylactic acid (PLA), widely used in
biomedical field, a copolymer producted by LA/CL
(lactide/caprolactone) monomers polymerization, ALI7 [LA/CL=
70/30] and a pH-sensitive copolymer obtained by the polymerization
of MMA/AA (methylmethacrylate/ acrylic acid ) monomers,
Poly(MMA-AA) [MMA/AA= 73/27].

After having defined in details all the processing parameters of the
different preparation steps that is the emulsification, separation,
washing and drying conditions, the nanonystems have been loaded
with active drugs to test the encapsulation efficiency and the drug
release rates. a-tocopherol, liposoluble molecule, and tamoxifen, a
hydrophobic antitumoral drug, have been chosen to be encapsulated.
As a conclusion, it is possible to obtain nanometrical particles (mean
diameter in the range of 100-400 nm) composed of PCL, PLA and
ALI7, interesting for drug delivery systems in pharmaceutical
applications. On the other hand, the particles based on Poly(MMA-
AA) are microporous systems because of the mixture of solvents
utilized during the emulsion preparation phase.

The technique to produce PCL, PLA and ALI7 particles loaded with
a-tocopherol has shown a very good encapsulation efficiency; thanks
to degradation studies no changes on morphology and dimensions
have been noticed in the observation period (8 months, physiological
environment, pH 7.4, temperature 37°C).

The most interesting application for these nanovectors could be their
use to formulate injectable or implantable drug delivery systems.
Infact, thanks to their slow degradation rate, they would guarantee the
delivery of an active molecule in a very wide temporal range (from
months to years) improving the patient’s compliance especially when
drugs are rapidly metabolized and poorly bioavailable.

The systems based on Poly(MMA-AA) loaded with a-tocopherol have
shown an encapsulation efficiency lower than nanoparticles based on



PCL, PLA e ALI7, this probably due to the presence of the alcohols in
the utilized mixture that tend to diffuse into the acqueous phase
bringing with them a certain percentage of drug.

Particles based on Poly(MMA-AA) loaded with tamoxifen have
resulted in a loading of drug significantly higher than particles based
on Poly(MMA-AA) loaded with tocopherol. Tamoxifen, infact, is less
soluble than tocopherol in alcohol and so resulting in a lower diffusion
into the acqueous phase.

These systems based on Poly(MMA-AA) have a faster degradation
rate in the experimental time. Infact, the 50% of the drug is released
after one hour in physiological environment while the entire release
happens in two hours. These powders could be used to produce solid
pharmaceutical formulations for oral delivery in the case of breast
cancer: these systems, solids and therefore more stable, would avoid
the instability of the actual liquid medical devices.

In the future a trasformation from a batch to a continue process,
especially in the separation phase, would be a promising development
of this innovative production technique.
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