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Preparation and characterization of a hemostatic porous
platelet-rich plasma chitosan/silk fibroin wound dressing
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Abstract: In order to further improve the hemostatic performance of wound dressings, human platelet-rich plasma (PRP)
containing various growth factors was introduced into chitosan solution. The silk fibroin solutions with different volume ratios
(1:1, 1:3, 3:1 and 1:0) were added to improve the porosity and hemostasis of materials. The hPRP-chitosan/silk wound
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dressings with different ratios was prepared by freeze-drying and pure chitosan dressing was considered as the control group to
study the effects of PRP and silk fibroin in different proportions on the hemostasis properties and the growth factors burst
release. The hemostasis of chitosan dressing was improved by introducing PRP, but the porous structure and water absorption
were not significantly improved. If silk fibroin solution was added in the ratio of 1:1, the more uniform porous structure and
better hemostatic performance could be obtained. The porosity and water absorption could reach 86.83%+3.84% and
1 474%=+114% respectively. In addition, the dressings with ratio of 1:1 had positive effects on reducing the burst release of
growth factors on initial stage. Therefore, PRP-chitosan/silk fibroin composite dressing can become a kind of wound dressing
that can achieve rapid hemostasis and promote wound healing.
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F1 TEHBBFLEENESER
Table 1 The porosity results of different wound dressings

Group CS PRP/CS-SK-1:0 PRP/CS-SK-1:3 PRP/CS-SK-3:1 PRP/CS-SK-1:1
Porosity (%) 71.70+4.56 72.04+5.03 78.67+£3.21* 74.7245.28* 86.83+3.84*
* P<0.05.
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Fig. 1 The SEM images of dressings. (A) PRP/CS-SK-1 : 0 41 B 781 bl el 2 LT =
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Table 2 The water absorption results of different wound dressings

Group CS PRP/CS-SK-1 : 0 PRP/CS-SK-1 : 3 PRP/CS-SK-3 : 1 PRP/CS-SK-1 : 1
Water absorbtion (%) 101527 1037+30 1563+136* 1317+£62* 1474+114*
* P<0.05.
0.40r ——CS Ay R E] T 528 pg/mL . 554 pg/mL & 601 pg/mL
0.351 —+—PRP/CS-SK-1 : 0 e TR
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£ 0.30t ——PRP/CS-SK-1 : 3
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o
& 0.25F
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e
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[\
(=]
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f (min)
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Fig. 2 In vitro whole blood coagulation results of
different dressings.

A F PRP 24 M1 288 .00 J5 15 21 9 1/l v 4
Yy, 55 5 /N e, R i PR v R
A 5 L A D T ) RO AL T PR (R4, 90 2R i
o MAZZREAE, BB 1k i B R 3 — 2544
M, RmEYE—wb HY CS M HAa 45
ef2e S, X S AAN 4 i e [ s 1) a6 4% SR AR
—3, Hrh PRP/CS-SK-1: 1 41k I JH A4,
75 48's, R/,
25 ERAERKEFRH

PRP J&—Ffm A i A= d, DR A 22
MARE PRP A i A A R S B e MR, 4
iR | 3 51K 4 /8 PDGF-BB Ll )z VEGF
MG T PRP 1 4 4Bk RS R . X+
PDGF-BB KR it#a i, PRP/CS-SK-1:1 4
RPURAE, FFAE 72 h LHFFS R, HA 34
X PDGF-BB [ 1R o ) 1 800 B 2 1Y 4%
ZUFEH, PRP/CS-SK-1:0 #H. PRP/CS-SK-1: 3
5 PRP/CS-SK-3 : 13X 3 ZHMCRIAE 7 h i R il B2

% : 010-64807509

SK-1: 1 #H{V K 426 pg/mL.%}F VEGF [A TR
wepEl, ER 7 h Bf, PRP/CS-SK-1: 0 £H1)#
Ji R E 35 %) 266 pg/mL, ifii PRP/CS-SK-1 : 1 4%
fi%, {4 210 pg/mL, {H5H A 3 H i HPE2E
5o DX AT REAE B R AR K B B RS DL 5 AR
Sk . F M SR K - SRR B K AR
L AR 2 A 6, PRP/CS-SK-1 & 1 ZH R} 2L
RS D0 U8 555 T A R Ry e (AR R, B ) S8R £ L
B, BRE LA S LR RN, 1R
SR EGE G, DA a0 R R B A
GUSL AL, B R T LA 2 S A A K TR TR
FEHGH B, Az I DR 55 M 22 1] ) e F B85 N
VG KR 2R R 3 0, AR g &
BEEMFIART RES AR BORL R A, 78R BEAE
pH 7.4 ) PBS Wit IEHL, 222 B 7R AR F Tl
7 H 20 i VEGF 5 PDGF-BB Fifh A K [H 7-7¢
pH 7.4 FIREE TS5 AL (pl) 2054 8.5 5 9.8,
YR E s, i 22 2 B R 5] AT RE S S 3L
WO IE H far 0820 5 e AR B R A K R T A 2 ik 2
FA 2250, 5 Rl — B EORH ] B K AR AT R A
6], M SO [ BORG A K 7 1 0 s 4 24 R
AR B8 B4 AS T LA B 15 o A e PR 7 7 ] — o BOR)
I T A AR R O . AR PR A 23 7 S 2
I 5T AR B — AR BRAIE bR, 22 DA S 20
BRSPS 2 B R LR EANGIA
X1 PRP (150 BB SOk A K R B il 5%
i LA R 6 A 495 11 A VB FE R s, DTG B 226 H
il A% ) Ao S 3P 1 5 A 8O0 1 1 A R TR
ok

. cjb@im.ac.cn

337




338

ISSN 1000-3061 CN 11-1998/Q /=¥ T.Fi%%4i  Chin J Biotech

%3 AEEHR AL MATE S K 20 E LR

Table 3 The hemostatic time and blood loss results of different dressings (n=3)

Group CS PRP/CS-SK-1:0 PRP/CS-SK-1:3 PRP/CS-SK-3:1 PRP/CS-SK-1:1
Hemostasis time (s) 132+17 104+14 98+7* 81+56* 48+7*
Blood loss () 0.257 3+0.03 0.188 3+0.02* 0.174 940.07* 0.168 5+0.20* 0.151 1+0.10*
* P<0.05.
8007 R X Ay ) 3o Rl ISR AV IROIEA T T AR o [R]
700} T, el RO R ML 0 R e
I — 1 5 R L 5 14 4 o of S 45745 21 A ] b S5 A /DAl
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Cumulative PDGF-BB release (pg/mL)
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Fig. 3 The cumulative release kinetics of PDGF-BB of
different dressings.
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Fig. 4 The cumulative release kinetics of VEGF of
different dressings.
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