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Abstract; Silica nanofibers were prepared by electrospinning technique, and then a sodium alginate
coated three-dimensional silica hemostatic sponge (ALG/SiO,/Ca*" sponge) was obtained by freeze-
drying method and Ca®" crosslinking. The structure, composition, cytotoxicity, biocompatibility and
hemostatic function were characterized by scanning electron microscopy, cell experiments and in vivo
hemostasis experiment. The results show that the ALG/SiO,/Ca*" hemostatic sponge has a highly
porous structure and fast swelling performance. Immersed in water for 10s, the volume expands to
219% compared with the original. The results of cell experiments show that the new hemostatic
sponge has good cytocompatibility; the results of in vivo hemostasis show that hemostasis is achieved
within 10s using the ALG/SiO,/Ca*" hemostatic sponge, and the amount of bleeding is significantly
reduced compared with medical gauze. Therefore, this new type of hemostatic sponge has excellent
properties such as rapid water swelling and hemostasis in the deep wound and providing a moist
environment for wound.
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Fig.1 SEM images of SiO; nanofiber (a) and ALG/SiO;/Ca*" sponge (b)
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Fig. 2 EDX images of SiO, nanofiber (a),(b),(c) and ALG/SiO;/Ca?t sponge (d),(e),(f)

E R 1k 1 Ao R v T A Y WK R K R A R
(4 — Z 5y -6 Ak 1k i3k AR 0 5 — 25 L R 5 ik Y
ok W 7 a4 s BRI ki H . B ISR
WK I B R R X S B L 0k i D AR B A OB X
ALG/SiO, /Ca™" 1 2 1) 75 i M e 3 52 36 45 SR an 181 3
PR . P 3Ca) BB R T 4 1 DRk 35 Bk o 4 4
JG i ALG/SIO, /Ca® " WG4 33 M AIK G 10s P9 58 B
T2 Ak o AR A RS R B Rk 19219 %0 R I K 1Y

250

200 |

150 |

Volume expansion rate/%

100 1 1 1 1 1 1
0 2 4 6 8 10 12 14

Time/s

B 3 ALG/SIO;/Ca® " {4 it ¥ ik P i D X 45 21
() PR B K 7 2 1B 5 (b) PR AR Jik 42 B o) i) O R it 2%
Fig. 3 Results of water absorption expansion test of ALG/
Si0;/Ca’* sponge (a)schematic diagram of volume

expansion; (b) curve of volume expansion ratio versus time
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Fig. 4 Cell experiment results of ALG/SiO;/Ca?" sponge

(a)effect of sponge extract on cell proliferation; (b)fluorescence microscopy image of live/dead cell staining of ALG/SiO,/Ca®" sponge

(control indicates that cells cultured with cell culture medium (DMEM) is served as a control group)
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Fig.5 Inwivo hemostasis experiment of ALG/Si0O,/Ca’" sponge
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(a)construct a wound model of a pressurized medical gauze group;

(b) hemostatic result of pressurized medical gauze method (10th second) ; (¢) hemostatic results of pressurized medical gauze

method (120 seconds) ; (d) construct a wound model of a ALG/SiO,/Ca?" sponge; (e) hemostatic result of ALG/SiO,/Ca®" sponge

(2nd second) ; (f) hemostatic result of a ALG/SiO,/Ca®" sponge (10th second)
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