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Abstract

The study of the hydrogels’ characteristics is important to identify
their possible applications. Therefore, it is advisable to carry out an
analysis of the diffusive and mechanical behavior to evaluate its
properties and establish the possible fields of application. In this work,
the mechanical and diffusive behavior of alginate hydrogels - a natural
biopolymer extracted from brown algae - was analyzed varying the
surface/volume ratio, the cross-linking degree and the external stimuli
to which the gel was exposed.

Hydration tests were carried out to evaluate the hydrogel absorption
kinetics by gravimetric tests; spectrophotometric analyses following
the use of a colorimetric method (based on the observation of reducing
sugars and polysaccharides) to evaluate polymeric network’s erosion;
compression test following gel hydration to evaluate its mechanical
properties.

The results obtained showed that the surface/volume ratio, which
means the sample size, influences the water absorption kinetics and
polymer release kinetics. In fact, the results showed that an increase in
the surface/volume ratio leads to an increase of absorption and
erosion, without affecting its final value (which means the equilibrium
condition). Instead, the compression tests showed that this ratio does
not affect the mechanical properties of the gel. The cross-linking
degree is a very interesting parameter, since it affects all the
hydrogels’ characteristics: an increase of the cross-linking degree, in
fact, leads to a rigidity increasing, which translates into better
mechanical properties, but a worsening of the swelling properties
(both the absorption kinetics and the amount of water absorbed slow
down) and a lower polymer erosion.

Finally, the external agents influence differently according to the
solute characteristics: it has been observed that an interaction between
the solute and the polymer (such as the case of divalent cations that

[1X]
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induce ion bonds between the different polymeric chains, that means
promoting crosslinking) significantly reduces the gel’s absorbing
capacities, while improves the mechanical properties and reducing
erosion phenomena. Indeed, if the solute does not interact with the
polymer, the only effect that can be found is an absorption capacity
reduction. Ultimately, this work has allowed to identify both the
phenomena that regulate the hydrogels’ diffusive behavior and their
dependence by some important parameters; therefore, the results
achieved represent a starting point for hydrogels loaded with drugs to
be used as release systems for active ingredients characterization.
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