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Supporting Information:
A)Flory-Rehner calculation and structural parameters

Swelling experiments were performed in order to characterize the hydrogel structure. Samples were
first immersed in excess PBS for about 24 hrs, then freeze-dried, weighted (W,) and poured in excess
PBS to achieve complete swelling, while being kept at 37 °C in a 5% CO, atmosphere. Samples were
removed from PBS at regular intervals. Hydrogel surfaces were then wiped with moistened filter paper

in order to remove the excess of solvent and then weighted (W;). Swelling ratio (Q,,), was calculated as:
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O, was corrected to give the volumetric swelling ratio Qy through the expression:
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where p, is the density of the dry polymer and p, the density of the solvent. Following the Flory-
Rehner calculations,' Qy were used to calculate the three most important hydrogel structural parameters,
that are:
1) Average molecular weight M, defined as the chain average molecular weight between two
following cross-links;
2) Mean cross-linkage density 1., expressed as the ratio between the average number of moles
between two following cross-links and the volume of dry polymer;
3) Mean mesh size C, defined as the average length of polymer chain between two following cross-
links.>®
The average molecular weight (M¢) was indirectly calculated as in Eq.3, using a simplification of

Flory-Rehner equation'’:
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where v is the specific volume of dry polymer, V; is the specific volume of solvent (PBS) and y the
Flory interaction parameter between polymer and solvent.

Cross-linking density and the swollen hydrogel mesh size were calculated applying the equations:
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where (r;2 )Vz is the root-mean-squared end-to-end distance of network chains between two adjacent

crosslinks in the unperturbed state.
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B)NMR spectra for sodium fluorescein

The fast rotation of the sample at the so called magic-angle (54.7 ° with respect to the z-direction of
the stray field of the NMR magnet) cancels out the Hamiltonian components related to interactions
between nuclear magnetic moments, averages the dipole-dipole interactions and susceptibility
distortions, as can be seen in Figure B1.

This results in spectra in which signal is not jammed by hydrogel matrix’s interferences, with well

resolved peaks for the investigated molecule, in this case sodium fluorescein.
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Figure B1. NMR spectra of sodium fluorescein obtained with conventional method (red line), and with

HR-MAS technique (blue line)
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