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Figure S1: 1H NMR spektra of dextran (Dex) and dextran after oxidation (Dex-Ox)

1



Figure S2: Linearity sweep for hydrogels with different amount of cross-linking agent
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Figure S3: SEM micrograph of lyophilized hydrogels in cross section

Kinetics of Cross-linking Reaction - Methodology of Evaluation

A cross-linking reaction between aldehyde groups of oxidized dextran and reactive groups of
Gel (preferably free amino groups [Hoffman et al., 2004]) takes place during hydrogel formation.
The reaction overall stoichiometry can be written simply as:

A
cross-linking−−−−−−−→ B (1)
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where A stands for concentration of unreacted groups involved in the reaction (either at the
side of oxidized dextran or at the side of gelatine) and B for the newly formed bonds (i.e.
cross-linking reaction products). The cross-linking reaction of proteins itself is complex and
complicated, involves several reaction steps including parallel and consecutive reactions and is
not completely understood even in case of relatively simple cross-linking agents like glutaralde-
hyde [Migneault et al., 2018; Stefano et al., 2010]. Consequently, we applied relatively simple
approach for evaluation of cross-linking kinetics, the purpose of which was to follow evolu-
tion of the overall reaction and assess possible differences in the cross-linking reaction between
investigated samples of protein materials (gelatines) and oxidized dextran.

Complex viscosity was used as a proxy for concentration of reacted groups (B) and their evo-
lution in time. Its initial value (η∗0) characterizes initial concentration of reacted groups (cB0)
given by the delay in viscosity measurements after mixing of both reactants and includes also
viscosity of all reactants themselves. Estimation of equilibrium (i.e. final) viscosity (η∗∞) served
for estimation of maximal achievable concentration of reacted groups (cB∞) at the applied re-
action conditions which is equivalent to the overall initial concentration of accessible reaction
groups of the reactant (cA0).

We employed basic kinetics model of the first order to fit the experimental data. Taking into
account presented reaction stoichiometry and assumed simplifications, the model of the first
order can be written in terms of complex viscosity as follows:

dη∗

dτ
= k · (η∗∞ − η∗τ) (2)

where k stands for reaction rate coefficient and τ for time.

Reaction rate coefficients k were evaluated from the linearized form of the integrated model (2)
in a standard manner.
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