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Figure 1 The molecular structure of chitosan
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Figure 2 Simplified chitosan/glut crosslinking mechanism™
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Figure 3 Chemical structure of chitosan/ascorbic acid salt
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Figure 4 Schematic representation of cross-linking of chitosan with sodium tripolyphosphate'"
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Figure 5 The reaction equation of carboxymethy chitosan from chitosan-"

10. 14028/j. enki. 1003-3726. 2021. 03. 003



.16 - = i I i1} Eild 2021 4F 3 A

XUMES 48T O-3R WP L7 B, LA VR S S B3R 35 1 163 o 52 068 Lk o PR 08 o T e ok ol 7
O-F2 W 52 SROBH 52 556 1 i, ¥ 40 o 308 5k 5 S B 0 0 T 13 0t S 78 T iz A ot 7 40 5 T I A 152 P 114 P
2 b i P A0 ) Ll PR RE 22 S o WEST A SRR W, O W 52 SROME A i ¥ 4% A 1L I R (8] 5L o it o D
Ak i ROCR KA BICH I BLR .

2.2 HREFRH

R R 55 70 B H B B WK VE M . TR AT S TR o R 1 5 SRR 2R RS T AR IROK
e IV R T AR B (TR R R S R — S BT A M AN 18] 6 TR ) o A5 R IT L i% Z AL 1 i W e ] A ik
9 4mg/mL, AL ARE R WK PERER4F AT AR B0 ML WROAH A 1 . (RIS, 32 ok i D e % 40 i N AR /) 200 i
it ASA49 20 L 110 305 G o 308 o 400 ) I 5 i A ) R 3K B A e e R 2R A RS A L — AR
AT bR L 1 0K

CH;
OH NH—CH;—CH—CH,—N*—CH;Cr

H H;
4k

PR 6 e B M) — /- H T

Figure 6 A chemical structure unit of quaternary ammonium salt of chitosan"*’
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Figure 7 The synthesized way of alkylated chitosan™"
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Progress of Chitosan Study in Hemostatic Sponge

BAI Xue, BI Hua, ZHANG Xue-feng, MEI Rui-yan, FAN Xiao-xia"
(Medical College of Yan’an University, Yan’an 716000, China)

Abstract: As a new hemostatic material, chitosan has been widely studied in recent years based on the characteristics of
antibiosis, hemostasis, non-toxic, thromboplastin, biodegradation and biocompatibility. According to the defect of
mechanical properties, hydrophobicity and slow hemostasis rate of chitosan, this paper review the research progress of
chitosan with different cross-linking agents for increasing the mechanical properties, such as Jingniping, aldehydes and
tannic acids. Furthermore, we also report the research progress of modification of chitosan for enhancing or decreasing
solubility in water, such as carboxymethyl chitosan, chitosan quaternary ammonium salt and alkylated chitosan. Finally,
we review chitosan composites by adding organic and inorganic materials for improving the hemostatic potential, including
polyvinyl alcohol, gelatin and collagen.

Key words: Chitosan; Hemostatic sponge; Cross-linking agents; Hemostasis
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