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Abstract: In this study, new polysaccharide-based thermo-sensitive polymers were synthesized and their thermo-sensitive
sol-gel transition properties were evaluated. Glycol chitin structures were successfully introduced by N-acetylation reac-
tion of glycol chitosan. The aqueous solutions of glycol chitins demonstrated unique thermo-sensitive sol-gel transition
behaviors around 37 °C. Their sol-gel transition properties were observed at a relatively lower concentration range
(3~16 wt%) compared to those of typical synthetic polymer based systems and efficiently modulated by varying molec-
ular weight, DA, and concentration. Based on their thermo-sensitivity, low cyto-toxicity, and high gel stability, the glycol
chitin polymers could be utilized for various biomedical applications, such as drug delivery, tissue engineering, and 3D
cell culture.

Keywords: glycol chitosan, N-acetylation, sol-gel transition, thermo-sensitive hydrogel.
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Scheme 1. Synthetic scheme for N-acetylation of glycol chitosan.
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Table 1. Reactivity Grades for Direct Contact Cytotoxicity”

Grade  Reactivity Description of reactivity zone

0 None  No detectable zone around or under
specimen

1 Slight  Zone limited to area under specimen

2 Mild  Zone extends less than 0.5 cm beyond
specimen

3 Moderate Zone extends 0.5-1.0 cm beyond specimen

4 Severe Zone extends greater than 1.0 cm beyond

specimen but does not involve entire dish
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Table 2. Chemical Data of Glycol Chitins

Sample Ac,O:NH,* DA(%)" Yield(%)
Glycol chitosan - 9.4 -
GCl1 10:1 87.4 84.8
GC2 25:1 89.6 69.7
L-GC1 25:1 86.8 91.3
L-GC2 50:1 89.1 85.9

“Feed molar ratio of Ac,O to the amino group of glycol chitosan.
"Degree of N-acetylation determined by the peak integration of 'H
NMR spectra.
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Figure 1. '"H NMR spectra of (a) glycol chitosan; (b) GC1; (c) GC2,
(d) L-GC1; (e) L-GC2.
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Figure 2. ATR-FTIR spectra of (a) glycol chitosan; (b) GC1; (c)
GC2; (d) L-GC1; (e) L-GC2.
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(c) (d)
Figure 6. Cross-sectional morphology of glycol chitins: (a) GC1
(7 wt%); (b) GC2 (5 wt%); (¢) L-GC1 (14 wt%); (d) L-GC2
(12 wt%).

(e)

Figure 7. Direct contact cytotoxicity assay: (a) Non-treatment; (b)
PU-ZDEC; (c) GC1 (7 wt%); (d) GC2 (7 wt%); (e) L-GC1 (12 wt%);
(H) L-GC2 (12 wt%).
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Table 3. Direct Contact Cytotoxicity Assay of Glycol Chitins

(n=3)
Smaple Formed zone size Zone index
(cm)

Non-treatment 0 0

PU-ZDEC 0.36+0.04 2

GCl1 0 0

GC2 0 0

L-GCl1 0 0

L-GC2 0 0
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