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Abstract 

Hydrogels are macromolecules capable of absorbing large amount of 

water or biological fluids, which have different structures and 

characteristics depending the of technique used to produce them. In 

this thesis, two type of hydrogels were studied: the first type was 

made up of agarose, 2% w/w, and second type was made up of agarose 

and 2% w/w loaded with theophylline, 2% w/w, both obtained by 

means of the heating cooling techinique, thus obtaining a microporous 

structure. 

These systems are capable of responding to chemical stimuli (ie. 

difference in concentration of a species between the outside and the 

inside of the system) and to mechanical stimuli (ie. application of a 

certain deformation). 

To investigate the response of these systems, in particular theophylline 

loaded hydrogel, gravimetric tests were carried out, to determine the 

evolution of the masses over time, and stress-relaxation tests to 

mechanically stimulate the system and at the same time to derive the 

specific mechanical parameters. 

The gravimetric tests on pure hydrogels, conducted by letting the gels  

balance  in distilled water, have shown that the 2% w/w agarose 

hydrogels are, at the time of extraction from the mold in which they 

were obtained, already very close to the equilibrium with pure water. 

In fact, weight variations were found due to negligible 

absorption/desorption of water. Pure gels thus produced and balanced, 

were subjected to stress-relaxation tests (deformation of 15% and 

strain rate of 0,3 mm/s) to evaluate their mechanical properties (such 

as maximum stress, stress at the end of relaxation and elastic modulus) 

to be used as a comparison with theophylline loaded gels. 

Theophylline loaded gels were subjected to stress-relaxation tests by 

varying deformation (0%, 5%, 10%, 15%) and strain rate (0,3, 0,5, 
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1,00 mm/s) and monitoring the variation of the water, drug, and 

polymer masses beside of to the evolution of stress. 

The results obtained confirm that the theophylline loaded gel are 

slightly stiffer than pure gels due to the presence of theophylline itself. 

The imposed deformation has a marked impact on the system 

response, both mechanical and transport, while the strain rate does not 

have considerable effects (both on the mechanical response and on the 

transport of water, Teophylline and polymer). In particular, the 

deformation of 0% and 5%, although with a totally different 

mechanical response (and mechanical stimulus), do not present 

significantly different drug releases and water absorption/desorption, 

showing that such deformation is not able to provide a sufficient 

stimulus to the hydrogel to trigger mass transport phenomena different 

from purely diffusive ones. On the other test at hand deformation of 

10% and 15% showed an increased drug release and water expulsion 

following the stress-relaxation phase. Although there is no significant 

difference in terms of drug release and water desorbited between the 

sets of test, it was demonstrated that it is possible to influence, in 

hydrogel of agarose, mass transport through mchanical stimuli. 
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