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membrane and coated membrane

AL RS TR AR b IR 25 220 M N

L, BAMBBIE . ATEWLL Lo IIBENE A W
PR, PEAK AL IHI 1 B T PERE 25 W3R 2.
2 RBEE R AE I 3 R B )

Table 2 The simulated plasma leakage time of the

original membrane and coated membrane

5 45 BiRntE /h
Mo 4.5
M-CMC 22
8
(a)
X 6+
E 4]
<
[4)p)]
[=a)
0 ] |
M-CMC

P 2 TJ 1, 5 E 2 AL R 2 T AR i 3K
BB A]. 3% 2R PR A U J2 AR AN el AR B i K
F RIS s /INFLAR TR 2 3 T T 8 A VR 2B
Af ). AR F LR 4E R TR 2 AR M- CMC T Il 3% 3%
TR ] 4E K- 22 ). PP (6 h) A9 3. 6 1%,

2.3 FREMEHEEY

P 5T B 25 248 PR B 3 i AT A
SEVTU IV A A ARk I Y8 AH 25 1) G B .

YRIY T 25 175 2R 11 (BSA) 7 [ 2 TH 14 70 75 W [
TEOL. W 6 Ca) Tz, TS B 2 R L 47 4k 25 0 2 i
M-CMC (1) BSA W34 TRk PP . Joik)z
B JE R MO T H R i g K 2 £ . X BSA A4 1% fff
B 2. 300 RWPILEF R IR ZME M- CMC
B3 0N A 0. 9%,

ML /INR Z85 R R P 7 AR T K R RE AN 2 R
G L A OCERYE . V/F 22 B 1l T AT LB AR 1
INHR I S T B 2R Y AN 6 B I . S ot
A2 U5 4R E R LI B VPG I 4 53 70 15 T 4% B
0L, 5 BSA WY B3 25 AR AL, JE IR 2 09 BRI MO
AT AN AL e . R 8. 2 X 10% /em?. LR 2
J BRI AR 2R R I M- CMC 121 40 Jifd 2 B
FEARE 5. 0X10%/cm®. AHELT PP B, 21 41 i 2t it
REALK 46. 700, A8 AL TR 2 5 FE i /N A 288 B 2t R AIG
M 2.8X10° /em?. FR LTS R0k Z I HA B IFHY
UL PERE T2 SR IR AR PEA G i
Y R T 2 Xt ey 670 L i 1) 8 1 JO R I 248 ™ A HE R
YEM.

SN = RBC
: PLT
mS 10+
x g
i
£ 6
=
2 4
g
= 2
0
PP M-CMC

K6 JEE-S 2 B T (a) BSA I BRF2 0 (b il 20 B iz i

Fig. 6 (a) The surface adsorption rate of BSA (Bovine serum albumin) and (b) blood cells on the original membrane

and coated membrane
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Fig. 7 The SEM image of blood cell adsorption on the

surface of the original membrane and coated membrane
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Fig. 8 The anticoagulant properties of the original membrane and coated membrane
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Fig. 9 The hemolytic performance and hemoglobin content of the original membrane and coated membrane
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Table 3 Mechanical properties of the original membrane and coated membrane

HE 4 NIRRT J1/MPa W5t Jj /N PR/ %
Mo 0.50 48.0 97.3
M-CMC 0. 49 46.7 100. 3

A4 KIMTELES L PP A4t

Table 4 Comparison of oxygenated membrane in this work with commercial PP oxygenated membrane

Ji Bk SRR/ (mL e em 2 e min ! e MPa ) A a] /h S ik
M-CMC NIPS Z=5, 661458 22 AHFSE
Mo NIPS =t 19114188 4.5 YN TS
PP(3M) TIPS N, 7504-300 6~8 [23]
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Abstract: Oxygenation membrane is the core material for extracorporeal membrane oxygenation, and there
are still many issues regarding the balance of gas exchange efficiency, plasma leakage resistance, and blood
compatibility. Polyvinyl chloride (PVC) is a commonly used medical material. In this paper, polyvinyl
chloride (PVC) and polyvinylidene fluoride-trifluorovinyl chloride (PVDF -~ CTFE) materials were first
used to prepare oxygenated membranes. The hydrophobic hollow fiber membrane was prepared by non-
solvent induced phase separation, and then carboxymethyl cellulose was fixed on the inner surface of
hollow fiber membrane by glutaraldehyde crosslinking, and the oxygenated membrane coating with small
pore size was constructed. On the one hand, the coating plays a pre-filtration role, prolonging the plasma
leakage time, and on the other hand, improving the blood compatibility of the membrane surface. After
coating construction, the pore size decreased from 375 nm to 206 nm, and the gas permeation flux was
661158 mL/(cm® * min « MPa), higher than that of poly(4-methyl-1-pentene) membrane and similar to
commercial polypropylene (PP) membrane. The carboxymethyl cellulose coating improved the blood
compatibility of the membrane surface, with a BSA adsorption rate of only 0.9%. Compared with
commercial PP membrane, the amount of red blood cell adhesion decreased by 46. 7%, and the amount of
platelet adhesion decreased by 21.4%. The hemolysis rate was only 0.25%, indicating it as a safe
biomembrane material. The leakage time of carboxymethyl cellulose coating membrane was extended to 22
hours, which is 3.6 times longer than that of commercial PP membrane. The PVC/PVDF - CTFE
oxygenated membrane prepared in this study provides certain guiding significance for the development and
design of new membrane materials.

Key words: artificial lung; polyvinyl chloride; hollow fiber membrane; nonsolvent-induced phase separa-

tion method;blood compatibility



