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Abstract

The aim of this work was to produce pharmaceutical systems for
controlled delivery of budesonide in the gastro-intestinal tract,
interesting for the therapy of Crohn’s disease.

A copolymer of methylmethacrylate (MMA, hydrophobic monomer)
and acrylic acid (AA, hydrophilic monomer), PMMA-AA,
synthesized by the research group, was used. The different percentage
of hydrophobic monomer, MMA, gives a different hydrophobic
feature to the polymeric chain, bringing to a dissolution variable with
pH. therefore, a single class of copolymers, with similar physical
properties, can dissolve and release the drug at the pH chosen in
function of the initial ratio between the two starting monomers.

In this work, two copolymers, with 73% (dissolution pH: 6.8) and
75% (only swelling) of MMA respectively, were used to produce
microparticles as drug delivery system. In particular the solvent
evaporation from multiple emulsions technique was applied to obtain
the microparticles.

Particles’size was in the range between 1 mm and 10 mm, as found
out by image analysis (images from optical microscope). SEM
analysis showed a high particles porosity, probably due to the
different nature of the solvents used during preparation.
Micro-particles were subjected to release tests at different pH to assess
their enteric properties, doing samples taking at predetermined
intervals for a total duration of 6 hours. Budesonide loading was
similar for the two polymers (49%-51%), while the PMMA-AA 73%
assured a smaller percentage of budesonide lost at pH 1 than PMMA-
AA 75%.

Then, comparison between results of budesonide encapsulation and
tocopherol and tamoxifen encapsulation (results of a previous
experimental work), all in PMMA-AA_73% microparticles, was done.
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The loading of budesonide was 51% against the 76% of tamoxifen
because the latter is less soluble in ethanol and then less subjected to
exit from the system during the preparation. Instead, budesonide’s
loading was comparable to tocopherol’s loading, although budesonide
has a higher polar surface area, so it is more soluble in polar solvents.
This behavior can be explained by a higher steric hindrance of the
budesonide molecule.
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