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Study on Homogeneity of Enzymatic Degradation of Chitosan as
Biomaterials by Gel Permeation Chromatography
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Abstract Chitosan is an important biomedical material and its degree of deacetylation is a
main parameter of its biodegradation. Gel permeation chromatography was used to investigate
the lysozymic degradation of two types of chitosan samples A and B with similar degree of
deacetylation and relative molecular mass but with different distributions of two units of N-ace-
tyl-D-glucosamine and D-glucosamine. Weight average relative molecular mass polydispersity
and gel permeation chromatograms during the degradation process were obtained. It was found
that chitosan sample A with random distribution of the two units underwent a homogeneous
degradation process while chitosan sample B with block distribution underwent a heterogeneous
degradation process. The results suggest that the homogeneity of the degradation of chitosan
materials by lysozyme depends on the distribution type of the two units which can help to de-
sign chitosan-based biomedical devices.
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M, 83600
Chi52 DD 52.6% M,
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71.7% Chi93  N-
B DD 68. 9%
Chio3 Chi52 1:1
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Millipore
18.2 MQ: cm
1.2
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A B
10:1.5 pH7.4 0.5
g/L NaN, 37 C 120 r/min
24 h
1.2.2

0.2 mol/L HAc + 0.1 mol/L NaAc
0. 6 mL/min

4 g/L 20 pL
30 C 30 min
PI Pl = M, /M, M,
2
2.1
1 pullulan
M intrin-
sic viscosity 1 GPC

2
1 pullulan
Table 1 Properties of standard samples of pullulan
Sample M, M,/M, n/ mL/g
Ps 5900 1.09 12.81
P10 11800 1.10 18.47
P20 22800 1.07 23.96
P50 47300 1.06 36.61
P100 112000 1.12 50.77
P200 212000 1.13 72.75
P400 404000 1.13 108. 81
P800 788000 1.23 154.07
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Fig.2 Universal calibration curve of chitosan
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