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Preparation and Hemostatic Performance of Poria cocos Alkali-soluble
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Abstract: Traumatic hemorrhage remains a major clinical challenge, underscoring the urgent need for the
development of novel materials that combine excellent hemostatic efficacy with good biosafety. Based on
the medicinal potential of Poria cocos alkali-soluble polysaccharide (PCAP) and its gelation potential as a
S-glucan, this study utilized the commonly discarded natural polysaccharide PCAP as the raw material to
prepare a series of sponges with PCAP concentration gradients of 10-100 g/L via freeze-drying. Based on
morphological integrity, 50-100 g/L was identified as the effective formable concentration range. Scanning
electron microscopy (SEM) images revealed that the PCAP sponges exhibited a three-dimensional porous
structure, while physical performance tests demonstrated favorable water absorption capacity, water
retention rate, and water vapor transmission rate. In vitro coagulation and hemolysis experiments confirmed
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the significant pro-coagulant activity and excellent hemocompatibility of the PCAP sponges. In vivo
hemostatic performance evaluated using mouse tail amputation and liver incision models indicated optimal
hemostatic efficacy at a PCAP concentration of 70 g/L. Activated partial thromboplastin time (APTT) and
prothrombin time (PT) assay indicated that PCAP sponges prolonged APTT and shortened PT, suggesting
a dual modulatory effect on both the intrinsic and extrinsic coagulation pathways. Histopathological
analysis revealed no significant inflammatory response, indicating good tissue compatibility. These results
demonstrate that PCAP-based sponges exhibit favorable comprehensive properties in terms of hemostatic
performance, physicochemical characteristics, and biocompatibility. They show potential application value
as a natural polysaccharide-based hemostatic sponge dressing, providing a new strategy for developing
green and safe hemostatic dressings.
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(n=3):

7K 2 (%) = [(m; — Mg)/my]x100% (1)
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2 F R EARKE (n=3):
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((37%1) °C, AHXT e 5 40%) H 24 ho A% FH 73 b R -F
WA % (4) 1HE Ty (n=3):
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Wk 1M, 2B 0N 30 L 0.15 mol/L CaCl, ¥ i
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1 25 FL A2 8K (66.34~109.64 um), L4573 i 2
% ; Bl PCAP Jii ¥k & 7t 1 42 80~100 g/L, ~F-1
FLAR R /N %2 29.21~48.86 um, FLAR A A A . 4L
1oy M 45 5 SEM BEUG ol 52 3] 1) FLEE G 5| 2%
M ARG — 3, NG ERBR R et T
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(b)
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IR IT PCAP ¥y R4 il £ 1 R 4 (b Rl 47 Jo
(&5 R84k, FH53 A [F] PCAP Jifi 5K B X PCAP
AR AL 2R S5 (P52, f PCAP Ky oK K g 45 1EAT
T AR 2T AN (FTIR) 70 # . 45 R 2
Fi7R, PCAP K} A 5 i 43 3576 £ 3200 cm ™' 4k 2 B
B RS U, I G 0T VA R T o R R R K 1)
O—H M 45 & ). 7F 2899.44 F1 1029.50 cm ™" it
I R IS UG, 3 ) U D R B | C—H I 4 R
Bl DA K 4 C— O — C I AN X FR A8 4 IR 55 1T
891.82 cm ' &b {14 5 FiF Uk JU) 2% B B- ML Mg i L i A
A7 AE M), (439 B 10 &, PCAP I 47 78 4
1740 cm™" 4k 41 Y (1) i C= O 4 4% 3l [X 35 oF
L 2% ) B S 1 W i e PO, T PCAP 45 0% 1
1555.67 F111403.96 cm " &b 5 B 1R IR ST 0, 4 5 ok
N7 1] £ Tt R TR B B TS R AR 25 - (COOT) B A Xt
P50 A i R s P, DL _E i e 3k [F % 1,
TEAHIT 5 1) £ 64~ PCAP Hik oK iifs 45 i 7
HoR R AR R R AL SR, e 32 A A 4245 A

1 (QAFEST IR I PCAPHESR 1) 2 MBS (D) [F) 5T 9k 52 (1 PC AP 47 1 SEM &
Figure 1 Macroscopic appearance (a) and SEM images (b) of PCAP sponges with different mass concentrations
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R1 AFRR R E PCAP R4 8 I FLE
Table 1 The pore diameters of PCAP sponges of different
mass concentrations

A FHLAE (um) FLARTEHE] (um)
50 g/L PCAP sponge 66.34+19.56 33.37~96.54
60 g/L PCAP sponge 73.83+19.35 41.9~101.69
70 g/L PCAP sponge 109.64+22.08 68.85~147.68
80 g/L PCAP sponge 48.86+9.06 34.34~66.24
90 g/L PCAP sponge 37.98+11.42 20.29~61.79
100 g/L PCAP sponge 29.21+7.48 18.22~44.06

1403.96 891.82
1 1
100 g/L PCAP sponge 1555-67 11029.50!
I

1 1 |
90 g/L PCAP sponge VY “u/l

80 g/L PCAP sponge \
70 g/L PCAP sponge X E
60 g/L PCAP sponge y
50 g/L PCAP sponge

4000 3500 3000 2500 2000 1500 1000
Wavenumber (cm 1)
2 AN[AF IR EE PCAPHELR 41 41 K

Figure 2 FTIR spectra of PCAP sponges with different
concentrations

TR A0S R ML= SR JZ Ui B, AR i &
WL PCAP i 40 75 B fie B4 5 4 7 B e Y E o
AR, AR AR B AR A T B R 2
SERIER
2.2 PCAP SRR BERIE

%2 LA B AL B R B B2 52w 6 B
() W WAL 5 1) T AR A e g, kT s e o
R, g, SR B B A IE T AR &
W PCAP AR FLIR R . 45 Rl 3(a) Fiow, £L
B 2 [ 5 PCAP Joit 5 FE (1) T iy 52 IS P 5 71 ()
%, M50 g/L PCAP iff 45 [t (89.81+7.40)% |~ [%
FI 70 g/L PCAP #47 1] (85.42+6.25)%, 24 PCAP Jii
L F] 100 ofL I, 4R LI Z S S R 2
(92.16+4.83)%. Z5H 3R LINFLIRLE R #r, PCAP
Ji R TE 50~70 g/L i FEl A BT, ARSI RS
&, H 715 L4 8K (66~110 pum); 1fj PCAP Jifi
IR 7E 80~100 g/L I, FLER =R BN, (H AL
/IN(29~49 pm). X e AR Al i #4578 7E 70~80 g/L
(1) PCAP Jig 94 5 [X [11) B BE A7 1 4 B A8 1 I 4% (1)

SEREEAY . SEM 45 53 (B 1b) tHiE sk 1 X —HEl .
it 5 PCAP Jifi 594 J& M 50 g/L 3 % 100 g/L, ¥ 45
FLEEZ T8 R, S5M s NE s . X Fh 45 M AR 10
AT RE S 7 T8 ) S B B O, BN /E SR PCAP
R B ET, BERAH IAE B s R4 LR,
AR TR 124 PCAP i & ik BE i s i, 1458
R ey A N SR S G Lot R s R BT L& TN
T FLIG e 8 n 2%, FLRR Ry 45 % W], PCAP
o B AR B R E e A Y 43 B 2 e S AT R I 4% i
J& , 33k 52 i PCAP ¥ 47 14 UL 25 14 2 LB %,
Xyl ik PCAP i 294 B R 4 A R K e 4 T
A

ERL AR W e ) 2 i 1 i A kL R 75 R
R A 446 LR 4 55 W L R F) S B T AR s
A] 1hb 3 s 0 5 PCAP ¥ 407 (1) W 7K 8 DL PPAk J i 1
WWcrE g S5 R 3(b) s, PCAP 4R LB
R AP IKRE T, /K Z7E 648.59% 42 827.96% 2.
), FLI2 7 B S ) ol R B ARl M, 75 PCAP
B S 70 g/L I 3 B4 4 (827.96+23.05)%, Y4
JR R T 42 100 g/L B R B 42 (648.59+24.17)%.
X 1] §E 5 PCAP g 45 1) FL R 2 K oW 4 # A ok
50~70 g/L PCAP i 45 IR FLIR A B B B, (HFF
T FLIE P 28 ATS A R TR B N S R A, T
80~100 g/L PCAP 4%, & FLBR 2 /Mg sg hn, {2
FLBE NG B | FLIE 45 48 T 805, I AT RE PR T
WA (R S B T, R, PCAP 45 )
K e I E B LB 2 50— e, T 2 FLIE 4544
FLAR AT FLEE JE R 3% 38 1 55 R 2 3R (R A 1
i X — PR L REAE A RIS A N I
Ty SR AR L 7y, R ISR T 1
T T 1 1 2k % 9

R (0 DR K A B T OR R B0 T I v (2 3k 4
J 3T 7% 9 /b 25 9 B0 9T Al PCAP g 41 4 7
BHEAEHEEMEE ), WE T HAKE, 4558
K 3(c) Atz , PCAP 43 75 12 h J5 fR /K R ATy =1 T
70%, REAH BA RIFRRIRAE ). & EIRE
PCAP {2 I R /K Z BE I [A] E K 21587 P,
X R IR B WL . Fodr, 70 g/L PCAP i 47
FE12 hisf (R ER K Ze b, 18 3] (74.1946.58)%.  H.
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Figure 3 (a) Porosity, (b) water absorption capacity, (c) water retention rate, and (d) water vapor transmission rate of PCAP

sponges with different mass concentrations
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Figure 4 Blood clotting index (BCI) of PCAP sponges with
different concentrations (*p< 0.05, **p< 0.01, ***p< 0.001)
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Figure 5 In vivo hemostatic performance evaluation of gauze, cotton ball, and PCAP sponge in mouse tail amputation and
liver incision models: (a) Hemostasis time and (b) blood loss in the tail amputation model; (c) Representative images of tail
amputation wounds; (d) Hemostasis time and (e) blood loss in the liver incision model (*p<0.05, **p<0.01, ***p<0.001);

(f) Representative images of liver incision wounds
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Figure 6 (a) Hemolysis assay images and hemolysis rates of sponges with different mass concentrations; (b) SEM images of
erythrocyte adhesion on PCAP sponges with different mass concentrations; (c) H& E-stained liver sections after treatment with

PCAP sponges, gauze, or cotton balls.
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Figure 7 (a) Activated partial thromboplastin time (APTT) and (b) Prothrombin time (PT) of PCAP sponges with different

concentrations (*p<0.05, **p<0.01, ***p<0.001)
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