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Abstract

The ability of gels to absorb large amounts of water or biological
fluids is affected by their structure. Depending on the preparation
technique, gels can have completely different structures. In this work
hydrogels and cryogels at 2% w/w agarose were studied. Hydrogels
are produced by heating and subsequent cooling, at room temperature,
the solution containing the polymer and they are characterized by a
microporous structure. Cryogels are obtained by cryogelification,
which occurs at low temperatures. They are macroporous gel and have
a spongy behavior.

In order to define the possible fields of application of gels, the
knowledge of the degree of swelling and of the mechanical properties
i required. The gravimetric tests allowed to compare the amount of
water absorbed by the two different types of gel. The tests have shown
that, at least concerning agarose gels, the greater porosity of the
cryogels affects only a small part on the amount of water absorbed.
Moreover, a significant variation in volume due to the entrance of
water was not observed in any of the two structures. The unconfined
compression tests, carried out by the texture (TA), have allowed to
define the mechanical properties of the gels; thanks to the study and
interpretation of stress-relaxation curves obtained at different
deformations. The hydrogels responded to the static compression test
with a well-defined trend: starting from a 5% deformation up to 15%
they responded with an increasing stress value and release of water.
The results of the tests carried out on hydrogels, at least three for each
deformation, showed excellent repeatability. Cryogels have given
scattered and non-uniform results, except for a 5% deformation.
However, it is possible to observe a certain trend in terms of stress and
release of water. These discrepancies can be attributed to the
technique used to produce them, which proved to be inaccurate to
guarantee the repeatability of the macroporous structure.

[XI]
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The data collected at the TA were then processed in order to evaluate
the elastic modulus and analyze the porous- and viscous-elastic
behavior of the two types of gel. In both the hydrogels and the
cryogels, an increasing elastic modulus was observed with increasing
deformation, probably due to the release of water during the stress
phase or to a structural reorganization of the polymer chains. In any
case, the elastic modulus measured for hydrogels turned out to be
about 5 times greater than that of cryogels. The latter, in fact, are soft
compared to hydrogel. The Poisson coefficient, always negative, was
lower for hydrogels than for cryogels. Therefore agarose gels, when
compressed, behave like auxetic materials, shrink if compressed.
Finally, through mathematical models, it was possible to evaluate the
poroviscoelastic behavior of the gels: in both cases, the relaxation of
the structure occurs essentially through the release of water rather than
by arrangement of the polymer chains.

In conclusion, this thesis work has allowed a first comparison between
hydrogels and cryogels, suggesting the structural characteristics of
gels produced by cryogelification and the possible differences
between a microporous structure, typical of agarose hydrogels, and a
marcoporous, typical of criogel. This work can therefore be a starting
point for the development and the analysis of agarose gel
characterized by controlled porosity, broadly knowing its
characteristics.
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