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Abstract

A gel is defined as a dispersion of a liquid particles in a solid medium;
it is possible for both (liquid or solid) to act as continuous or
discontinuous phase within gel matrix. The main applications of these
types of structures depend on a lot of parameters; among them, swelling
ratio, elastic modulus or porosity are those studied in this experimental
campaign.

The first part of this work is based on the production and mechanical
characterization of three different types of alginate gel (2% wt). The
first objective achieved is the actual of the three different porous-
structures (named as idrogel, quasicryogel, cryogel) modifying the
production method. This result was obtained through a careful analysis
on the change of the crosslinking conditions in order to obtain the
desired result. The difference between the three structures was
immediately shown by the analysis of the gravimetric tests, which
highlighted the presence of a structure characterized by a greater degree
of swelling, the hydrogel. By studying this parameter, it was possible
to find a relationship between porosity and water absorbed by the gel.
The elasticity of the structures, instead, is the result obtained from the
stress-relaxation tests; also in this case there is a strong difference
between the different gels, with the cryogels that have emerged as the
softest ones. The last parameter analyzed in this part of the work is the
elastic modulus; the study focused on identifying a trend of the elastic
modulus versus the porosity of the structure. Therefore, it was evaluated
using different calculation methods in order to assure the hypothesis of
linearity of the compression stretch related to the stress-relaxation
diagram. This hypothesis is not valid for cryogels because these
structures showed a relaxation behavior during the compression phase.

The second phase of the experimental work is focused on the change of
cooling parameters, such as temperature and cooling rate, in order to

[X1]
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obtain different quasicryogels and cryogels. The result of this analysis
was that these parameters affected cryogels in a relevant way; by
decreasing the temperature and increasing the cooling rate, a more
tough gel was obtained, as shown by the evaluation of the elastic
modulus. This aspect is not related to a change of porosity of the
structure, as shown by the amount of water lost after the compression
test.

The final part of this work is based on the study of the porosity using
thermoporometry techniques. The result of this analysis was that no one
of these structures showed presence of nanoporosity. This aspect can be
related to the macroporosity of quasicryogels and cryogels, but it was
reasonable to expect signs of nanoporosity in hydrogel, that is a
microporous structure.

In conclusion the main result of this work has been to characterize and
compare different types of gels obtained by the same recipe and as a
basis to develop controlled porosity alginate gels tailormade depending
on the final application.
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