(25 & ik ] (3 7 Ak 7 & 4

AEKEEHAELMIUTIMRER

AL ARH#, R OKUTH#H, XA, BRI, FESE* I XX
(bt TR A B2 5 BoR 22 Be, et #IFH 100029)

WE ARBEEMAE -FFENSGELAE, b gk EHRAER, RE LRI

M PREBARRUCRE S B T RN REAL E R, TEAT ARG LALRE S, H£4M 1L

i 45 35 2 B Y BRI B 7. A SO A R M 2k e A 1 A 05 0k it BT 5 OBL BT T AT T 4R A

et H A AT S AT T RE.

KW AR, RS, Ryl PRk M

B KT

R A B 5 PR A8 T B R R I 2 el Bl 30-40% 8 FH AL T, EMY EMORIE TR N
riE 50%Bl R N B A R B M ALH, T BLAE — R 5 G 5 0 1F T e R R, (HAE
T 0 75 R A A R L, N R B BRI R G TE R R, A AN RO EEAT R T, 2 KRR
K E R MAYER T SEESEEMEER, REEBR SR TU. Bk, R 1k b RS2
BltRHE . Wb, xTHREEFLEGAAEFEENE L

2 W L, ok i bR By Oy = 3R B — SRR e g Ak i AR, B G0 S AL B AR AT
i NIVl i e A W N S Q11T < 1 1 Rl R = I N 11 N A 221
AR DR Y R e T 2E, TR B AL 0 s, 8 Bk i B R eroly B TR R
B b A ORE, ] T 5 5 OB RN S B A4S, IX 6 b ol b R BB BB O O N AORI B I R, BOOE
b= 311 5 AN NI 158 N (AL P e < o = S ol 1 % S O 7 R = S
PSRN v S AN =1 o ) N N e SRt R <15 G 1 S 1 I s eV T 2o e 2 T 1 A
G, BES RS ga b mALE A E S, A TR AR AN, SR T Ak i R R
A 2z 4 g 11517,

£ 5 4 (Graphene) & — fft —4E g g oK AP R D82 il FHAHMR R e L M.
A, H 5 T Iy ae A 2224, 3z BT T AW B2 2 I, G0 24 ) 3k 6 125, 280 AR A gk (27 281 A

WRHL: . R H .
HEETH: PEEEREEST FRE itHES: 2018M641162) .
BER NI 2@, B, 4, 90, EEM L MmAHRE . E-mail: chase.lg@163.com
T X, 5B, W4, B8R, M4, EENEAEYE M BT, E-mail: wangxing@mail.buct.edu.cn
#: AR RUKWT IS —1EE



mailto:wangxing@mail.buct.edu.cn

W R AR 29, 3010 i v T 1B B2 R A A TR B8 34 L R BE 7T A R A RO R A 2R
R4y, VLB R sl & 0% 30S2 I A RE 250k A1k Be 32 71 135380, i b 2% M0 A =8 0 ik A4 ORI
IR RIE B> AT RO, BEJT R DA SR B 4 AT A T AN Ak, EE A BT =05 m R
S, A SR R AR 5 KR SR N, RE S 7E 22 B0 IS TE) P PR I AT A8 394t LAl B ok i
MBI E A R, 8, AREEAMRR g E4MHET S TR, TSt 2 e
S, AT RE R b AE R 58 =, A o0 2k i 45 ke 10 2140 18 RE 4T & 5% [ B 4 4 B i
FC Bt 3 i 5 5% Ak R -G AR e, BAE 2 kN abk . SERIAEA L A T E . BB .
FiAEE . WAL AR AR BRTA. UL, A SR BR e AR B QU0 B B A B ), R —
TR 4045 1k o B4 R

BIF 70 35 AT LA AZ Ik 52 W A S A 88 0 2 ki i 4 O S RE, B R RS ROy T B A A HLEE I
B 5 K Jo MUK K01 55 07 3%, A I 32 T A s 0 56 e 40 1 Ok i VR B, ¥ I A 280 A8 Ah 5 1k i 45
SR L AT T B WS AR, AR SORE A 88 0 B U 4 A A 45 0k ot SIS B B AT 4R R
1% W At L ) o WE TR R AT T AN R R g (B 1), R TN R R T RN AT SR AT T v AR
JE .

Fast absorption

Ternary stimuli

Fast Charge

absorption stimuli Binary stimuli

Fast Charge |
absorption stimuli

Fig.1 A general outline of this review.
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Fig.2 (A) Schematic preparation processes of CGS; The inset is the optical photo of CGS. (B)
SEM image of CGS. (B) Photographs of the blood absorption process on the CGS sample.
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Fig.3 (A) SEM images of blood cells and platelets adhered on CGS. (B) Hemostatic mechanism of
CGS. (C) In vitro dynamic whole-blood clotting evaluation and (D) in vivo hemostatic
performance of CGS [8l
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Fig.4 (A) Schematic representation of the preparation route and the hemostatic mechanism of
DCGS. (B) SEM images of interfacial interaction between blood cells, platelets and DCGS.
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Fig.5 (A) Schematic of the preparation of DCGO. (B) Zeta potential tests of DCGO. (C) Human
blood clotting index of DCGO and 10 U thrombin. (D) Selective adsorption of rat blood
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Research progress of graphene-based hemostatic sponges

DU Fanglin#, WU Bingxin #, LIU Jiao , XU Congcong, LI Guofeng*, WANG Xing*
(Beijing Laboratory of Biomedical Materials, Beijing University of Chemical Technology, Beijing
100029, PR China)

Abstract Graphene-based sponge, constructed by two-dimensional carbon nanosheets, is a
new type of trauma hemostatic material. It has features of hierarchical porous structures,
ultrafast liquid absorption capacity, and versatile surface functionalization. Therefore, it
has been used as a platform to achieve multifunctional composites, showing the great
applications in the field of trauma hemostasis. This review summaries the research progress
focusing on the applications and mechanism researches of graphene-based hemostatic
sponges, and suggests its prospects for its development.

Keywords Graphene; Hemostatic sponge; Hemostatic mechanism; Rapid hemostasis



