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[Abstract] Hemorrhage is one of the most common complications in trauma and surgery, where excessive blood loss can
increase mortality risk. Physiological hemostasis — a critical biological mechanism for hemorrhage control — involves cascade reactions
of coagulation factors and proteins that ultimately form blood clots to achieve hemostasis. However, during surgery and emergencies,
physiological hemostasis alone proves insufficient for hemorrhage control, necessitating auxiliary hemostatic materials to accelerate
the process. Currently, no ideal clinical hemostatic material can simultaneously balance hemostatic efficiency, biocompatibility, and
production cost. Consequently, developing safe, effective, and convenient hemostatic materials holds significant clinical significance.
Hemostatic sponges, characterized by unique porous structures, exhibit strong fluid absorption capacity that effectively concentrates
coagulation components, red blood cells, and platelets to promote blood clot formation, representing a vital research direction in
hemostatic materials. Particularly, natural polysaccharide composite hemostatic sponges have become a research focus due to their
dual advantages of hemostatic performance and excellent biocompatibility. Nevertheless, single-component polysaccharide sponges
rarely achieve optimal hemostatic efficacy. Current research therefore focuses on utilizing polysaccharide macromolecules as matrix

materials combined with other natural polymers, synthetic polymers, inorganic materials, or metal-containing materials. This
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approach was used to develop multifunctional hemostatic sponges with enhanced hemostatic capability and biocompatibility while

endowing them with additional properties like antibacterial effects and wound healing promotion. This review summarizes

preparation methods and hemostatic applications of various natural polysaccharide composite sponges and discusses their future

prospects.
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KR12 DL I B 9 KL KR-Sps 14 i FH sl 16
AR UL K 975 52 32 s, 1T KR-Sps
TR I L LS ) 7] 4560 28 (25+5) s RANFIAR P S2 5
SRR, KR-Sps M40 W] 175 5 AR T B, i e B8k 1L
pE), ek, BbAh, iR ST 5 PEG A L
BB P TR A VAR B, vT LAGOJ s 4 B FLB R
TR RE 10 A P SR fE

3 Z4EZE (cellulose, Cel)

Cel R HINFE N ZHREY, MW TH
YA RBE Y FH S5 4 o Cel BTN 1 B-1,4 4
HHE L) DA AT SR A, A a9 BEAL
PRPERE . ATREMRE . ACEEME XU AN AR A A D,
T TINTIEE S, Cad NETIK, HETHL
VSRR FRSRAR, DXL AT T2 Cel B4R 1, 4
Terge . PR ER | BMasR. Ko
LA AEZ RN I A R A2 Cel WA TEY), E
TIEA AR RS WA . 5 Cel %
FRPERR I T H R M

Fan 5576 RRUBRS 8 ki A A v ik 1 cs/
Celifgsh, KIUHEAR L MLATE] R 34 s, BB T2
A XF RELH (486 ') o TRIFARAE MK B ML 10 s PIPRE
JFtR, G A E SR O H, HFEAR
W B 2R RIG 1 BE B 77 . Chen ZEMTR Y B3 R Al
Cu 4 B W3S HR 2R A5 M (QCS) FIR AL 2T A 25 40
KEFYE(CCNE), 4 7 HARGEE R CQTC 1k 1M i
4. G EAL. LR . TR, JFEA



RICEEZE 202655 H28H 251 2Esi

SERPTRETE M e/ BT | 2R 2 ik 1k i
RERI T 5% IR AT, CQTC A48 1 Hi i /b |
AR A A, ELRBR LS AL S B M RE 1 . Bk
2T 2 R AR LT 2 A I A BT BG40 1 2 bR RE A IR
MR . Pinyakit S FF & T —Fh i A LA R 27 4 5
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>0.04g). [AFE, FERBEZIIKIMARY, =FHE 4
) CS/Alg/BSP 2 1k 1M 2505 (11 1A 1] 56.28 55 2K il
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AL A R AR oK R T, IR R B A 51
J12EERE L AR R TE A AR 2 . AR R
JRe R ORI 405 Hh I AR 7R - CMCS/SA-K60 11 IfiL ¥
45 (K5 CMCS 19 5t b ok 3:2) 4114 1k 1L B () 5 7 5
U G 9 248 43 591 4 6 45.28% . 65.73% Fi1 60.48% , 7% ]
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Bl FEPE i T s R AR AT
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FEHR T, B H TR S IR T, X IHY)
THER K2 —BSP®, BSP HAT KIREEM: . #E
MAEF L PN Bz 4 A A A IR A AR A o 55— R 51
AYEYE, fEE TN . BRI AL, BSP Il
I PO R BT A2 R Y E RS R G AR
THECAZ AR P2Y F R 51 1(P2Y1) . MRS RE G 28 I EX
ZARP2Y LM B 12(P2Y12) Fl AR 1 B C(PKC) 5%
M, AT L MR SRR A Rl AR s ik 4h, BSP
M IE AT VAR PRI/ BRI IR SRBE IR . A
MO ZR-18, BESERILAE N R A R R e AR K 7
MIRIE, BRI P B2 A0 ) G FE R RS o)

ZAGFG R ER G K&, Li 0K BSP A EE % HAY
Z e A i (QA) 3 A7 B Y 2R ke kil 4% T — R
HA 2 Z2LE5 W) BSP/ 2=l A= 4y il (BC-S) 1k i ¥A%
S TIRYT HI L. BSP 4 B2 e 45 44 o f 2 25 FRAB (1)
PHES LA, @ i 5 T PE Y K T4 )2
LT Eq [51 1K 7 S (187 9 S i i R a1 AN % S L Ea
A A PR AE LIRSS R TRk B R A8 | WEfk, RS
LR H IR BT NS i 22 2 R 254, BHAE
Mg o AER R, 55 I 1k 1 v 4 41
[(200.21+108.96) mg] F1%5 [ZH[(831£190.66) mg] HH LL.,
BC-S 1 MLV 43 2 I e, 4(149.36£71.78) mg., FE
SR AR P R B T R R IMACR, BC-STE4R 1L
IMLEF ] [ (140.00+£30.99) s 1E Il [ (100.22469.89) mg]
38 T 50 F B AR XS B4 [(170.00£59.00) s
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(1450.67+220.74) mg]. QA FJ 2515 Hit M Ifg 4 B i R
B, e HER PRSI, AN, BC-SURARRETE
14 d NoE AR, Ik, BC-SHR4RMEREL M, T
HTFRYT ™ E L.

PALGO H T B AR A AR TE B . ¥ i A 4 i R
P, FERH PAEE AP BR S . Chen MR H T —F
fAf o PR . IRNAR R TS, B GO 5 R 2 E
WS LSS, Hil# T BSP/GO B A BSP/ AL A1 BN
(BGCS) I ML, o T4 GO N R . BGCS
Al 1 Vg 405 T T U SR B AT AE 30 s AR HAF I B [
HF M B (-27.340.9) mV B G HLART, X IfL/ VA 488
SRHIAEH . BGCSI4RIARETS FLLAIMREE, N
SURES R4 s o = D1 AN N T 1B 811187 R - T P o 0 =2
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