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Abstract: Objective To prepare drug-loaded fiber membrane by using electrospin technology, with paeonol, polycaprolactone,
gelatin as raw materials and performe their structural characterization and performance evaluation. Methods Polycaprolactone/
paconol fiber membrane, polycaprolactone + gelatin/paeonol fiber membrane and three layers of fiber film (which polycaprolactone
membrane as the upper and lower layers and polycaprolactone + gelatin/paconol membrane as the middle layer) were prepared. The
morphology and structure of the single layer fiber membrane were characterized by scanning electron microscope, Fourier transform
infrared spectrum, X-ray diffraction, and differential scanning calorimetry. The security of the loaded fiber membrane was assessed by
CCK-8 and hemolysis test. The antibacterial activity and antioxidant properties of polycaprolactone + gelatin/paconol were evaluated.
The in vitro release rule of paconol from drug loaded fiber membrane was investigated. Results Paeonol was successfully loaded in
the electrospun fibers. CCK-8 test indicated that the polycaprolactone + gelatin/paeonol fiber membrane (drug loading capacity < 15%)
showed no influence to the cell viability, and hemolysis test showed hemolysis ratio of samples was under 1%. The excellent

antibacterial effect of polycaprolactone + gelatin/paeonol fiber membrane against Escherichia coli and Staphylococcus aureus, which
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the diameter of the bacteriostatic ring for S. aureus was (19.93 £ 0.10) mm. Polycaprolactone + gelatin / paeconol had a strong clearance

of hydroxyl radicals, when the concentration of paconol was 1.1 mg/mL, the clearance rate of the membrane was 78.72%. In vitro

release experiments show that the release of the drug first goes through a rapid release and then enters the slow release. The fiber

membrane with the best sustained-release effect was three layers, which the cumulative release rate was 94.58%. Conclusion The

prepared paeonol fiber membrane has good biocompatibility, bacteriactivity and oxidation resistance, and slow release, and its

application in the field of biomedicine is worth further study.
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Fig. 1 SEM images (A) of electrospinning fibers and fiber diameter distribution (B)
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1 mL Z848 K F 0N 20 L 2140 i Ve B 98 A B 1k ot e
H; BUSFEMVET 1 mL, 233N 20 ul £040 iR
BWCOAFEMA . B EIERRRRRE, REH5, B
37 ChekERIBAMUIEE 2h J5, T 1000 r/min %

R0 5 min, WRE_ETER 0.2mL & 96 FLiRT, K
FABGARY T 545 nm AEWE 4 15, ~FATIE 3 X,
RIEA LT EE .

TR M = (41— Anc)/(Ape — Anc)
A Aves Ape 3B JIRESHZEL L WIS IR RIBE P X R 1) A B

MR AR ZEPE R VPN 5 24 AR A= A 75 1 e L 2
TR Z — ATAT—FP AR B SN S
5 1B R 1) A AR 2= 52 1 e e F e g 1241
ERLIEE, 300 5 ¥ I 26 2 DA A Rk 22 A Ak 1) — IO B 22 4
Wro SEEREEIR IR, HOM NG LG AR YRR i 22 48
ANE) 1%, FRHFRCAEE. RSB GRIGT 2
WS MDD BABMIES, 24ataE.
2.5 HEHIEMANE
251 PUEVETE  CREUTE B, s R
FE . S OMEREEBMES GREA 1X10°0
CFU/mL), RAEFEAREFRIE | S4BT A 8
mm R, SERAMTIRGNE SR, WERA W
MR L. S 0.4 pg ATV 24 R 1
NRHMEXTRRAH, 5 O TS+ B I £ 4 RSEAE D9 BH 1 %
MRAH . WG RIS AE AR RE FRAE N 37 CHFR 24 h
Ja . MEIEEE B, 2Rk 2 FE 5 Fis.

MG SERT T, 5 O T - B R P R I T 4 T
K FF T AR 4 T €0 80 4 B 1 400 1 L AR 40 0k
15.96 mm 1 19.93 mm, #BEELE T 15 mm, PilHE
L A TS+ W0/ 2 oy T 44 i %ot K P A T A 4 3
T ER TR AR B A BRI PR RE ST o TR 438 B3 %)
BRI 140 B Pl A2 T BE X R 0 v B LA, e
B 56 O PN 6 + BB /P R By oK 41 4 IR B T A 5
(A A i 1
2.5.2 PrEALIEME HR¥E Fenton SR, SR
HiR 75 425V 5 P R T R 28k 24 A1 A ST B 2 1 BRI 1)
Ae. B3 A, MR 100 pL /KR
% (9 mmol/L) A1 100 pL i B MV 4K ¥ (9 mmol/L),
%2 BOMBE+HBRBRBAEENKFTEMSHE
BEKEMMEEMYE (xts,n=3)
Table 2
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gelatin/paeonol membrane against E. coli and S. aureus
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Fig. 6 In vitro drug accumulation release curve of drug

loaded fiber membrane (X x s, n=3)
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