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Preparation of Rapid Swelling Chitosan Hemostatic Sponges with Lamellar

Porous and Their Biocompatibility Evaluation*®
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ABSTRACT Objective: To explore the technique of preparing rapid swelling chitosan hemostatic sponges with lamellar porous
structure, evaluate their physical and chemical properties as well as biocompatibility, and investigate the influence of deacetylated degree
(DD) of raw chitosan on hemostatic properties. Methods: The morphology of chitosan hemostatic sponges were observed using SEM, the
mechanical properties, water absorption rate, water swelling time as well as the swelling ratio were examined. The biocompatibilities of
chitosan hemostatic sponges were evaluated both in vitro and in vivo, including cytotoxicity test, intracutaneous reactivity test and subcu-
taneous implant. Results: With the determined fabrication technique, chitosan hemostatic sponges with different DD both exhibited
lamellar porous structure and high mechanical strength as well as the property of rapid swelling. The mechanical strength, water absorp-
tion rate and swelling ratio of chitosan hemostatic sponges with high DD (95.14 %) were higher than that of chitosan with low DD (69.70
%). The mechanical strength, water absorption rate, swelling time and swelling ratio of hemostatic sponge fabricated from chitosan with
low (69.70 %) and high (95.14 %) DD were 10.1 N and 15.4 N, 1904 % and 2131 %, 13.4 s and 14.0 s, 8.4 times and 10.8 times, respec-
tively. In vitro cytocompatibility test indicated that the chitosan hemostatic sponges significantly promoted the proliferation of cells. In vi-
vo intracutaneous reactivity test and subcutaneous implant test demonstrated that the chitosan hemostatic sponge with high DD (95.14 %)
had excellent biocompatibility and less inflammatory response. Conclusions: Chitosan hemostatic sponges with high DD (95.14 %) ex-
hibited better mechanical strength, water absorption rate, swelling rate and biocompatibility and thus demonstrated their potential to be
used in hemostatic application.
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Table 1 Determination of deacetylation degree of Chitosan
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Fig.l FTIR of chitosan with different deacetylated degree (Purple: DD=

69.70 %, Red: DD= 95.14 %)
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Fig. 2 The surface and cross-section (compression before and after) structure of chitosan sponges with different deacetylated degree observed using

scanning electron microscopy
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Fig. 3 Mechanical strength of chitosan sponges with different deacetylated degree (Green: DD= 69.70 %, Red: DD=95.14 %)
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Table 2 Water absorption, Swelling time and ratio of chitosan sponges with different deacetylated degree(Mz* S, n=5)

Groups Amount (n) Swelling time (s) Swelling ratio (times) Water absorption (%)
DD=95.14 % 5 14.0+ 2.7 10.8+ 0.9* 2132+ 91
DD=69.70 % 5 13.4+ 2.0 8.4+ 04 1905+ 93

Note: compared with the DD=69.70 %, n=5, *P<<0.05.

'DD=69.70 % DD=95.14 %
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Fig. 4 Intracutaneous reactivity of different chitosan sponges leaching

solution at different time interval
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Fig. 5 a) Relative growth rate of human fibroblast (HF) cultured in different chitosan sponges leaching solution at 1st and 4th Day, respectively; b) Live &

DD=69.70 %

DD=95.14% 100 % Medium

Dead staining of HF in different chitosan sponges leaching solution at 1st and 4th day (Green: live cells, Red: dead cells, Bar: 100 pm )

Note: Data were expressed as M+ S, n=3, ¥*P<<0.05, "*": leaching solution- 50 % compared with leaching solution-100 % of 95.14 % deacetylated

degree at 1 day
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Fig. 6 HE staining of the chitosan sponges implanted in rabbit subcutaneous tissue at 1 week and 4 weeks (4% , 10x ,20x% )
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