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MusE =M R s 9% 24 he W IHES IR 35, 0N 20 uL
MTT, AW 3G 72 F H & 4 h, 74 BiEW,
LA 150 uL DMSO, A B A5 4 H 3k ' 4% 3 20
min, 7F 492 nm &b P 5E & FLIR G E OD A, AR 2 (5)
BT

Cell viability = OD(samples)/ OD(blank) (5)

(3) 241 W 3 At G 62,3056 - ¥4 PVA/SF/CRF 44 K £F
Y AN PCL 4N K £F 2 B (B3B8 1 em x 1 em [ 1E
5T RIBAE PBS VW, 43 B Al TAE W, A 0.22
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Fig. 1 SEM diagrams and its diameter distribution maps of nanofiber membranes with different contents of CRF prepared by electrospinning
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WU 1650 e AT 1455 e FHRFAE R ST . 76 1) £
(1) 3 AN B 38 2= 7 3 BU4) 1Y) PVA/SF/CRF1/3/5 9K &F
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Fig. 2 FT-IR of PVA/SF/CRF nanofiber membranes
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Jik 4% fi ¥ PVA/SF/CRF JZ , T8 /K 5 A R 4E i fiK , 11
TR R W BRI 5 T 58 41 4 45 R Bl 53R , i CRF ]
DATE 25 5 W SR AE VAR A o3 o T 3 3 0 5 L
%2, 1F PVA/SF/CRF 4 KL 4EJIEL 402 (1) PCL 40K 21 4
JIE 5 K B o £ R 1090, B T RIFRIBRAKME . XU
JEGUK A YL 25 7 7R R A IR RE T, 4% PVA/

Fig. 3 (A) PVA/SF/CRF- PCL nanofiber membrane prepared by sequential electrospinning; (B) PVA/SF/CRF nanofiber
membrane forms a gel after contacting with water; (C) contact angle of PCL nanofiber membrane; (D) adsorption capacity of

PVA/SF/CRF-PCL nanofiber membrane on glass slides
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SF/CRF-PCL 9K 1 4 JI5 jil B AE 08 1 13 4
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% » PVA/SF/CRF-PCL 44K £ ¢k g5 v DAAR 5 i i) 5 7
W b X @R T PVA/SF/CRF-PCL 4K 41 4 i
R A7 R B BT LA V2 N 7 B RO A3
2.4 HRETYEREEHRIEINEEBE
T 5 AN 4 66 FE T AE 330 nm &b X ZR R AR L

VDA RER IR U , AT LAAE SR AN [R) R B 1) 6 55 7 42
U oK A 4L A B 2, 2811 55, PVA/SF/CRF1/3/

5 90K A1 4 1) E 3 53 i R 50.84% +5.52%
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Fig. 4 Electrospinning PVA/SF/CRF nanofiber membranes with
different concentrations released in PBS (pH=5.4) buffer

BIAA —E I E SO A R — M, R iR
B FE A5 v T, i 70 3880 1 200 3 8 8 PR A1 (R 38 7E
40%LA I Fig.4 7R T PVA/SF/CRF 40K &1 4k i o
PRSI RE TR TR B R B (1) 33, TE G K 21 4 ISR T A
R, PRI A R R U THI 0 B FH 3 55, AL T Rk
pHE 4 5.4 1) PBS 22 MR PR b AT RIS, eh ¥R 60
FETT 4 min Y, £ 4E 5 o (10 28 Bz S U PROsRE Y, 1X

(B)

o

(D)

Fig. 5 (A) DPPH radical scavenging rate and (B) solution change color for different concentrations of PVA/SF/CRF nanofiber mem-
branes; (C) ABTS radical scavenging rate and (D) solution change color for different concentrations of PVA/SF/CRF nanofiber membranes
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AT BB A& T 9K 27 4 58 2L A 48 K 1) 2 T AR R AL B
2, A L ZE R SR B PR A FRORE T oK . 7E 4~20
min N , 28 B 2 B0 R RURE TRCR 12 T 2 A2 1 0, 76 20
min J5 8 TP o TEAS RV FE (19 40 K 2 4 RE 7
25 v 35 e LR B AH AL AR, SRR I AR R
DAY R . Seia s R, S g 2 H AR T LA
T %2 B2 SR AU F , I BT B L 1 2 R AR B
PRTHURE T HE Sk, DRI T 1) 6t R 1R 4 K 4 4 i e A
248 R A FH B T8 32 31 7 (DA AR 8UR
2.5 YURAHRAIMAE LM

K H DPPH H i 5Z:1E FRIE VN T 5 3A R
% K BRI I AN K 2 2 RS A0 8 A 90 30028 B S ) 1)
PUEALIE T W Fig.5(A)# 7 , PVA/SF 4K £F 4k i
M PCL 44K 27 45 i nt DPPH [ H 3 TCIERREH . 1E
JEHT BT A, BRI T 28 R SR U B R A A
3 M, X DPPH H H 2 11375 Bk 255 %6 Bl o5 v B 1)
IR . 2 BRIV FE R 1%, 4K 41 4 i
Xf DPPH H H 575 B HAUN 9.52%+5.19% , 111K 1
HNE 5%0F, 7T LA 23] DPPH VUS048 ik
TEBR R AN 89.13%+0.42%. 1t B PVA/SF/CRF 44K £F
Y 55 TT LUK B 7 I R ) 2 R SR BRI R
ROE R E b3k, | Fig.5(B)15 %0, A [A) W FE 1) PVA/
SF/CRF 4K 2T 4k i /6 % ABTS H B 3E 34T 75 BRI,
A LUWLER BILE AR R BE R #40) LL s 20 B ABTS H
B, 755 A 1%%s B3 U 1) 90 oK 45 4 s rh %o
ABTS H H 35 B 2 51k 51 87.54%+0.92% . ABTS
FIDPPH H HH 535 b 16 1 2 18] (1 22 57 7T g 5 T 1l
2 H R AN [R50 (o3 N 28 KR D K
DR I, ARV PR A B 1 2 B B ) DGR K £ 4 R Tl 2
BB RS TR, F H 5 ABTS H 38 (1 [ b
bt 5 DPPH H I EE RN A AL A GOR Y
A DATEAS 8] B9 70 R T80 B e s M I 28
FEHCY) , v CAAE 8 L8 I 0 S AT 1 T Ok L £
S EERN A  S  AEE Z EE
2.6 HORAYERRIUAILEM

X T GRR AT Y EAE N AR Bz Jok A3 A e T) P 2 ik
R, T A I R A R AT RAE AR E A
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Preparation of Electrospun Polyvinyl Alcohol/Silk Protein/Cortex
Fraxini-Polycaprolactone Bilayer Nanofiber Film and Antioxidant Properties

Dan Huang', Anquan Yang’, Min Xie?, Jing Wang®, Miaomiao Zhu', Yankang Deng'
Long Chen', Ranhua Xiong"’, Chaobo Huang'’
(1. College of Chemical Engineering, Nanjing Forestry University, Nanjing 210037, China; 2. Zhejiang OSM
Group Co., Ltd, Huzhou 313000, China, 3. Jiangsu Co-Innovation Center for Efficient Processing and Utilization
of Forest Products, Nanjing Forestry University, Nanjing 210037, China)

ABSTRACT: In order to prepare a dry mask and solve the problem of using preservatives and thickeners in wet
mask to prolong the shelf life of mask and cause damage to skin, double-layer nanofiber films with polyvinyl
alcohol (PVA), silk protein (SF) loaded with Cortex fraxini (CRF) as "skin-friendly layer" and polycaprolactone
(PCL) as hydrophobic layer were prepared by sequential electrostatic spinning technology. The films were
characterized by scanning electron microscopy, infrared spectroscopy and water contact angle, and their adhesion,
release, antioxidant and biocompatibility properties were investigated. The results show that PVA/SF can be loaded
with different concentrations of CRF at 1%, 3% and 5%, and the PVA/SF/CRF-PCL fiber membranes have strong
adhesion after wetting, while CRF can reach the release equilibrium at about 4 min to achieve rapid release. The
PVA/SF fibrous membrane loaded with 5% CRF has good antioxidant properties, and the scavenging rates of
DPPH radicals and ABTS radicals are 89.13%+0.42% and 85.49%+0.82%, respectively. The PVA/SF/CRF-PCL
fibrous membrane has a low hemolysis rate and is not toxic to B16 cells and Hela cells, and the survival rate of
B16 cells is 89% or more, showing a good biocompatibility and can be safely applied in the skin field.

Keywords: electrostatic spinning; mask; antioxidant; biocompatibility



