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Chitin is a natural polysaccharide consisting of N-acetyl-D-glucosamine
residues linked through glycosidic bonds. Although chitin is one of the most abundant
polysaccharides on the earth, it has been difficult to provide material applications from chitin,
due to lack of solubility and processability. We previously reported that self-assembled chitin
nanofibers were fabricated by regeneration from a chitin ion gel with 1-allyl-3-methylimidazolium
bromide using methanol. Recently, we also fabricated the scaled-down chitin nanofiber dispersion by
partially deacetylation of the above chitin nanofibers and subsequent sonication with acetic acid
ag. In this study, we found that hydrogelation from the scaled-down chitin nanofibers occurred by
reductive amination of xylose with amino groups.
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Scheme 1. Preparation of self-assembled chitin nanofibers and scaled-down chitin nanofibers.
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Table 1. Reductive amination of PDA chitin with xylose under various conditions

> - CH3COOH aq. Sugar/~-NHz @ NaBHsCN/-NHz & Time Hydrogel formation DS
5‘% v H— A ™) (day) [Water content (%)] %)
DFARIT 4% 0.1 50 50 7 - 15
Tho., +mhk 1 50 50 7 - 4
EfinTE T 1 200 200 3 +20.1] 15
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I ]\ jms /j‘ V1% 7j§ a) PDA chitin ; Degree of deacetylation : 23%

% EﬂZ L7 7 5 b) Estimated by 'H NMR spectra.
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Figure 3. SEM images of PDA chitin and xylose-modified PDA chitin.
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Figure 4. Reswelling behavior of xylose-modified PDA chitin.
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Figure 5. Reductive amination of several sugars on scaled-down
chitin nanofibers gave hydrogels.

Figure 6. Plausible aggregation mechanism for hydrogelation.
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