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Figure S1. Shear-rate dependence of the viscosity for the indicated chitosan concentrations at pH 5
and at a temperature of 25 °C.

Crosslinking of chitosan with DL-glyceraldehyde.

The Maillard reaction encompasses a complex series of non-enzymatic reactions that
are initiated by the condensation of an amine (e.g., from amino acids, peptides, and pro-
teins) with a carbonyl compound, usually a reduced sugar (e.g., glyceraldehyde). There
are many studies in the literature dealing with crosslinking reactions of proteins via the
Maillard reaction [1-4]. However, the polymer chitosan contains free amino groups that
can be crosslinked in a similar way to produce a chitosan gel-network. An outline of the
reaction between amino groups and DL glyceraldehyde (GCA) was suggested by Tessier
et al. [5] on the basis of this approach; a schematic illustration of the crosslinking of chi-
tosan is presented in Figure S2. As a Maillard reaction, the aldehyde group of GCA first
undergoes a nucleophilic attack (5x2) by the primary amino group of chitosan, forming
an intermediate Schiff base between GCA and the amine group of chitosan. The relative
unstable Schiff base undergoes rearrangement to form a more stable Amadori product,
which goes through a series of further reactions through dicarbonyl intermediates to form
advanced glycation end products.



In pathway A, the tautomerization results in the formation of an aldehyde group.
This aldehyde group can react with another chain of chitosan as before (A1) or polymerize
with other GCA molecules to give an aldol condensation (A2). In pathway B, the second-
ary amino group reacts with an aldehyde group of glyceraldehyde under a nucleophilic
attack. This facilitates the GCA chains to react with other amino groups from chitosan
chains (B1). Another possibility is the intramolecular aldol condensation (B2).
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Figure S2. Suggested scheme for cross-linking of chitosan with GCA.
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Figure S3. Check of the linear viscoelastic regime for 1wt% chitosan solutions at pH5.8. Plot of the
storage modulus versus strain.
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