
 

 
 

 

Il riquadro tratteggiato nero è leggermente più grande dell’area effettiva della copertina. L’immagine selezionata per lo sfondo deve quindi essere ancora un po’ più grande (sarà 

tagliata). Il rettangolo riempito col gradiente azzurro è solo un esempio. Non spostare le cornici già esistenti e usare un solo font (di un solo colore) su tutta la copertina. 

Selezionare Strumenti > Opzioni > Visualizza > Limiti del testo per vedere le posizioni delle caselle di testo. 
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Abstract 

The analysis of alginate hydrogels through swelling, erosion or 

mechanical stress tests is essential to characterize their behavior and 

therefore their possible applications both in terms of mechanical 

properties (viscoelastic behavior) and transport properties (poroelastic 

behavior). 

In particular, in this work the characterization of alginate hydrogels 

has been divided into two phases: in the first phase, the hydrogels 

have been placed in an external medium, in order to achieve the 

equilibrium state. During this phase the water absorption kinetics and 

polymer erosion have been studied to identify the equilibrium 

conditions of the gels. In the second phase, which begins once the 

equilibrium conditions have been reached, both the mechanical 

properties and the transport properties of the hydrogels subjected to 

mechanical deformation have been evaluated. To quantify the water 

transport and polymer erosion, stress-relaxation tests have been made 

and it has been observed that the gel, immediately after the imposed 

deformation, shows a viscoelastic behavior due to the rearrangement 

of polymer chains. Afterwards, by evaluating the transport properties, 

it has been observed that the water is expelled of the polymer network 

and this loss of water is due to the poroelastic behavior of the gel. 

During both phases, by a colorimetric method, the erosion of the 

polymer and therefore the stability of the polymer network has been 

evaluated. 

The results of this work have been compared with ones previously 

realized by the research group in which both the mechanical behavior 

and the hydrogel transport properties of alginate, having a different 

cross-linking degree, were analyzed. It has been observed that the 

degree of crosslinking actually influences absorption kinetics because 

a more crosslinked gel absorbs less water, whereas crosslinking does 
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not have any influence on polymer erosion. The higher water loss 

during stress-relaxation tests, the higher stiffness and the greater 

relaxation of hydrogels, compared to those with a lower cross-linking 

degree, have shown more marked poroelastic behavior. 

In conclusion, this work has allowed to identify the phenomena that 

regulate the mechanical and transport behavior of alginate hydrogels 

and it establishes a starting point for a deeper analysis and for the 

characterization of hydrogels loaded with drugs to be used as systems 

for drug release. 
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