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METHOD

The crossover time (tc) between the storage modulus (G′)

and loss modulus (G″) is a key rheological parameter for

characterizing the sol–gel transition in hydrogel systems.

This metric provides valuable insight into gelation kinetics

and is directly related to the processability of polymeric

materials.

The aim of this work is to study the gelation kinetics of bio-

based hydrogels prepared from chitosan (Ch), a natural

polysaccharide, using two different crosslinking agents:

glutaraldehyde (GA), a synthetic dialdehyde, and genipin

(GNP), a natural crosslinker derived from Gardenia

jasminoides.
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GA-1 →∞

GA-5 18.6 ± 1.0

GA-10 < 5

GNP-1 269 ± 28

GNP-5 91.2 ± 9.4

GNP-10 57.6 ± 4.7
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✓ Increasing the amount of
crosslinker used leads to
shorter tc values.

✓ GA is the faster crosslinking
agent but requires higher
concentrations to form gels,
while GNP forms gels slowly
but is effective at lower
dosages.
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Both the chemical nature and concentration of the

crosslinker significantly influence the gelation time and the

mechanical evolution of bio-based chitosan hydrogels.

Moreover, genipin represents a suitable substitute for

glutaraldehyde in the development of aldehyde-free

hydrogels, enabling longer processing times.

Future work aims to evaluate the potential of these materials as 

efficient adsorbents for water remediation.
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