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1.3
PBS pH=74 12 h Tensile strength reserve ratio TSRR
TSRR (%) = 0;/ 5p% 100%
SI %0
t
SI (%) = (cht Wdry) /Wdryx 100% 1.4
Wdry cht 8 cm
650—4000 cm '
8 cm 3 mm ATR IR 5°—40°
PBS pH=7.4 X XRD
2 cm 56 mg
3 mm 40 mL/min 20 /min
10 mm/min - 200 (DSC)
2
4 mg/mL PBS 21
pH=7.4 37 '
1°] 1 3 5 7 1
1

Tablel Swellingand mechanical propertiesof chitosan conduits before and after irradiation

Chitosan conduits Swelling index/%  Elastic modulus /MPa"  Tensile strength/MPa " Breaking elongation/%"
Nonirradiated 307 + 56 2.07 £ 0.40 1.67+£0.31 87.8+8.7
Irradiated 137 + 28 6.23 +0.83 4.29 +0.50 67.9+5.7
1 + n 3

1 Mean £ SD, n=3, chitosan conduits in wet state were determined.
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Fig. 2 Tensile strength reserve ratio curves of nonirradiated
and irradiated chitosan conduits after degradation by lysozyme
(Mean £ SD, n=3)
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3 (A) B) 49d 5000 10 pm
Fig. 3 SEM images of the outer wall of nonirradiated (A) and irradiated (B) chitosan conduits after degradation
by lysozyme for 49 days (Magnification: 5000X; Bar:10um)
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Fig.6 DSC curves of nonirradiated (a) and
irradiated (b) chitosan conduits
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irradiated (b) chitosan conduits
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Influence of irradiation sterilization on mechanical propertiesand

biodegradability of chitosan conduits

CAO Wenling LlJing JING Duohui

GONG Yandao ZHAO Nanming ZHANG Xiufang

(Department of Biological Sciences and Biotechnology, State Key Laboratory of Biomembrane and Membrane Biotechnology,

Tsinghua University, Beijing 100084)

Abstract Chitosan conduits were sterilized with °°Co y ray irradiation at a dose of 25 kGy and their swelling

properties, mechanical properties and biodegradability in lysozyme solution were measured. After y ray irradiation,

the swelling index of chitosan conduit was considerably reduced and the tensile strength and elastic modulus were

markedly increased. The results from SEM and measurement of mechanical properties showed that the degradation

rate of the irradiated conduits in lysozyme solution was lower than that of the nonirradiated conduits. In addition, the

chitosan conduits were characterized by Fourier transform infrared spectroscopy (FTIR), X-ray diffraction (XRD) and

differential scanning calorimeter (DSC), and the influence mechanism of irradiation sterilization on the properties of

chitosan conduits was explored.
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