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Abstract: By using the electrospinning technology and optimizing the mass fractions of chitosan
( CS) /polyvinylpyrrolidone ( PVP) and polycaprolactone ( PCL)/gelatin ( Gel) in the spinning
solution, a multifunctional bilateral CS/PVP +PCL/Gel electrospun corneal scaffold was prepared.
The research results showed that the appropriate mass fraction of CS and PVP was 10%, and the
mass fraction of PCL and Gel was 8%. The strength of the prepared bilateral CS/PVP +PCL/Gel
electrospun corneal scaffold was (2.65+0.31) MPa, which met the requirements for corneal use.
At the same time, it had certain antibacterial properties and good cell compatibility. Cell activity
reached (135.86+10.31) %, which was expected to be used as a material for corneal defect repair.
Keywords: artificial cornea; corneal scaffold; electrospinning; tissue engineering; biomaterial
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Fig.5 FTIR of the CS membrane, PVP membrane
and CS/PVP electrospun membrane

6 A PCL i Gel I} PCL/Gel i Hi 25 22 ik
) FTIR &, 7E PCL/Gel ##HL 25 22514 FTIR ElH,
PE R 1 258 em™ Kb C—N B W U I, Ok Kk
1542 em™ Ab N—H BYIIc0e, LKA 1 649 em™
AR e 1 B RRAE 1%, B Gel &5 PCL WL Y)

23-24
1

PCL/Gel 2952

11167
-

4000 3500 3000 2500 2000 1500 1000 500
WA /em?!

B 6 PCL B Gel BA PCL/Gel # % %5 L] FTIR B
Fig. 6 FTIR of the PCL membrane, Gel membrane
and PCL/Gel electrospun membrane

Hi & 5 Al 6 iR ] LI i, CS/PVP 5 PCL/Gel
) FTIR [ L3 B0 T A [R] 5k R ik g, B 7~
AR ARG 6B CS F1 PVP M2 PCL il Gel (4%
B T AR A 5 Akl 2 2 B A 21 40 (R
PR AR AL 1 B AR NP S # I N,
2.3 S1EEtkRE

Wt 7 22 W s o o B 43 A AR AL IR Y

N 6 N

SEPEREH B 25 . B[R] BT i 40 B PCL/ Gel I
CS/PVP #rHL %7 22 J5 7 JE IR0 B, & B[R] i 3
B PCL/Gel H HL 25 22 i 35 fig i o) 34 85, 1
CS/PVP-8 FiHL 5 24 5 (1) 1 2# PR R i 25, A5 MR
R oy 4 MELL [ R RIS, X 2R o g
LL YR BTt T B AR R 422 AN 5] L g 22
JEZEA Th AEAE Z A0 55715, T2 PR fE2E . CS/PVP-10
H1 CS/PVP-12 U REAZ A M EE ISR 25 (1 7)

CS/RVP:8

©S/BVRZ10.

H7 RRAMASHELG LR ERGH B HIL
Fig. 7 The peeling-off conditions of electrospun membranes

with different components peeled from the substrate
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Fig. 8 Mechanical properties of the electrospun membranes with different mass fractions
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Fig. 9 Mechanical properties of the bilateral CP/PG electrospun membrane
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Fig. 11  Comparison of antibacterial property between cotton

fabrics and CS/PVP electrospun membranes
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