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artificial lung modulet?
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asymmetric PMP hollow fiber membrane
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Table 1  Spinning parameters of hollow fiber membrane

212 4 Z%H
e EVR IR/ °C 30
IR IR/ °C 240
T8 /mm 30
FAHHE/(m » min 1) 45
FE 2 /mm 0. 4
JIEE4MA /mm 0.2
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Table 2 Concentration of membrane modification solution
e BRI Y PEL¥#H/ % 21 %6 T B %
- (RBUEO RS ELpH=9.000  (FiEE4%L. pH=3. 50) (ABUED
Gl-1 0.05 0. 10 0. 40
. Gl-2 0.10 0. 20 0. 80
Gl Gl1-3 ! 0.15 0. 30 1. 20
Gl-4 0. 20 0. 40 1. 60
G2-1 0. 01 0.02 0. 08
. G2-2 0.05 0. 10 0. 40
G2 G2-3 3 0.10 0. 20 0. 80
G2-4 0. 15 0. 30 1. 20
G2-5 0. 20 0. 40 1. 60
G3-1 0.05 0. 10 0. 40
. G3-2 0. 10 0.20 0. 80
o3 G3-3 0 0.15 0. 30 1.20
G3-4 0. 20 0. 40 1. 60
G4-1 0.05 0. 10 0. 40
) G4-2 0. 10 0. 20 0. 80
G G4-3 ) 0.15 0. 30 1. 20
G4-4 0. 20 0. 40 1. 60
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Table 3 PMP module modification solution concentration

g @ﬁﬁﬁiﬁ?&(% PE‘I’%?&/ % Hﬁ%?’ﬁi&/ % &:%?ﬁi{?’z/ %
QLN R4, pH=9. 00) R4, pH=3.50) RFED

Co 0. 00 0. 00 0. 00 0. 00

C1 0.01 0. 02 0. 08

C2 0.03 0. 06 0.24

C3 3.00 0. 05 0.10 0. 40

C4 0.10 0. 20 0. 80
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Fig. 5 Diagram of gas transmission performance measurement device
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Fig. 6 SEM images of surface of PMP hollow fiber membrane prepared by TIPs
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Fig. 7 SEM images of PMP hollow fiber membrane before and after modification
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Table 4 Surface element contents of PMP
membrane before and after modification
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Fig. 9 The water contact angle of PMP hollow fiber membrane before and after modification
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Construction and properties research of anticoagulated asymmetric
PMP membrane based on CO, facilitated transport

TIAN Yi', ZHU Yizxue', TONG Xiao', WANG Minjie',
JIA Guiling®, CHEN Dajing?, HUANG Xiaojun'
(1. Zhejiang University, Department of Polymer Science and Engineering, Hangzhou 310027, China;
2. Hangzhou Normal University, School of Pharmacy, Faculty of Medicine, Hangzhou 311121, China;
3. Challenge IM (Beijing) Technology Co. , Ltd, Beijing 102600, China)

Abstract; In the COVID - 19 epidemic era, ECMO ( Extracorporeal Membrane Oxygenation), which
provides temporary support for the cardiopulmonary function of critically ill patients, is particularly
important for humans. However, the core component of ECMO, oxygenated membrane material, has been
monopolized by 3M company. Therefore, it is of great significance to realize the localization of oxygenated
membrane. PMP(poly-4-methyl-1-pentene) has great potential in oxygenated membrane materials due to
its excellent gas permeability and biocompatibility. Here we used PMP hollow fiber membrane prepared by
TIPs(Thermally Induced Phase separation) as the substrate, and then introduced the positive and negative
charge modification layers composed of PEI (polyethyleneimine) and heparin on the surface through layer
by layer self-assembly driven by electrostatic force. Through this work, the PMP composite membrane
with asymmetric structure was prepared, and the effects of modification conditions on the surface structure
and composition, gas transport, blood compatibility and other properties of the composite membrane were
studied. The result showed that the PEIl-heparin modification layer introduced by layer-by-layer self-
assembly greatly improved the gas transport performance and blood compatibility of the PMP hollow fiber
composite membrane, which gave it important application potential in the fields of gas separation and
membrane oxygenation.

Key words: PMP ( poly-4-methyl-1-pentene); layer by layer self-assembly; asymmetric anticoagulated

structure; CO, gas transport
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applicability for SMX removal in different water matrixes. The mechanism analysis reveals that the
efficient degradation of SMX during the treatment is owing to the synergistic effect of non-free radical
(direct electron transfer and ') and free radical ( «+ OH, SO, ) mechanism.

Key words: coal-based carbon membrane; electro-activation; peroxymonosulfate; sulfamethoxazole



