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Fig. 1 Schematic illustration of self-anticoagulation dialyzer
prepared by interface micro-swelling cross-linking method
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Fig. 2 Schematic illustration of poly(LMA-SSNa-AA) adsorption mechanism on membranes
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Fig. 3 Schematic illustration of ploy(SA-AA) hydrogel seeded in PSf membrane
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Fig. 4 SEM micrographs of inner surfaces (a) and outer surfaces (b) of pristine dialyzer(M-0) and three
different modification dialyzers (M-1,M-2,M-3)

F T AP SR 5 ) 114 S R ik AT Sy R TR AR P b R
R SRR I [ it v 28 21 4 SRR P A — 5
R SRk PERY T DL K B B e O OF

W BE K 23 TIOR3 2 - B 25 1 50 R 266 B . AT
B 1 it /IR BRI 4 R I A I . S BT s . A
K fil £ BCHE P LA M 3 RO D VR X B K



. 88 - (R 5 8 AR D) 2008 % A

9440 %

s SR 2 1Y SR KRR A — 2 B B R R PR AE B
i M-0 By 7K $Efbf o0 907, M—1 A1 M -2 etk A
JBE B K 42 ok £ 43331 kg 807N 76°, M= 3 i A i 7K
FEA A 35°, FEAKPE IR BE 5. M- 3 BloPR iR
AT 25 3 VR 93 TR B0 R D9 0 T2 » 28 I 1 — 2 1) 7K TR G
FEPE DRGSR AR R R AR e .

100

80|

o))
=)

AKFERA /(°)
5

[\
(=]
T

0= M-0 M-1 M-2 M-3
B 5 APtk E AR (M- 0) Rl vk B f7 A (M- 1 . M- 2 Fil
M- 3) (4 i £
Fig. 5 Water contact angle of original membrane (M-0)
and different modified membranes (M—-1, M-2
and M-3)
600

500 -

APTT /s
w
(e}
(=)

100 -

P M-0 M-1 M-2 M3

2.2 MmEBEME
2.2.1 PisEtene
38 32 T AT 53 B AL P ST 18] CAPTT) | 35 I il B
[B) CTT) X i AT 2 PN B4 v 25 2 A 5 22 R A7 o e il
RERAE o 358 IR R] A9 42 4 AR 2 2 32 AT BB O S 1
PUBETERE. 1L LI A5 R U8 ), 3 b ety
KAIEA T e I s (8], 4n 1 6 fr . M- 0 3 A1 5 (1)
APTT #tiptia] B 44 s,M-1 fil M—-2 ) APTT
FYRFIAEE K 2] 600 s DL b, M-3 &#frae ) APTT
WA E] 400 s, HLBESOR B35 M—-1 F1 M- 2 ik
A SO ) IS JHE 2R 2R 0 v 2 T LR il e R 3 [] A 4%
PUEEVE B FRAR REOS AT 4k 25 R S5 A » BELLE H: )
YRR RS s RIBAR BB B A 85 i 70 BRI
- IX, XOFIEE It Dt 0 50 o DT L DB ¥ 1l 2% 16
N KA. RIS R et B M APTT f1 TT
P4 ESF TR 05 e B A 10157 i M- 3 R T 6 A Uk )2
T TG BERR PR NG IR « R R AR & & AEH
PRI S 3 O Pk (R 3B AT B A APTT Fi T'T B[]
FIERC TR AR X AR,
100

(b)

[\
(=)
T

P M-0 M-1 M-2 M-3

B 6 ARBHEEDT &8 (M- 0) AU R I ik B rE s A 4 (M- 1. M -2 Al
M=3) BYBTEE AN | 175 A 5 53-8 1l T EsF 18] Ca) IR 1l Tt Hsf 18] Cho) 453000
Fig.6 APTT (a) and TT (b) anticoagulant test for pristine dialyzer (M-0) and modified dialyzer treated
with different methods (M-1, M-2 and M-3)
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Fig. 7 SEM micrographs of (a) Outer surfaces and (b) inner surfaces of pristine (M—-0) and modified
dialyzers (M-1,M-2 and M~-3) after circulating blood
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Fig. 8 Hemolysis examination of pristine dialyzer (M-0)
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Preparation of self-anticoagulant dialyzer and study on animal dialysis performance

LIU Yang'?, WANG Hui'*, LIU Fu'

(1. Zhejiang Province, Ningbo Institute of Materials Technology &. Engineering, Chinese Academy of
Sciences, Ningbo 315201, China; 2. Qingdao University of Science and Technology , Qingdao 266042, China)

Abstract: Hemodialysis is the main treatment method for the treatment of kidney and blood diseases. The
majority of material in clinical used is polysulfone or polyethersulfone. During the dialysis process, low-
molecular-weight heparin sodium and other anticoagulants are indispensable. However, high-frequency
heparin injection can cause bleeding risk and various dialysis syndromes, so heparin-free or reduced-heparin
dialysis is an urgently needed dialysis technique. Herein, we developed interface swelling and cross-
linking, hydrophobic adsorption, and interface implantation gel three strategies to prepare self-
anticoagulant dialyzers, then the surface morphology, hydrophilicity and blood compatibility (activated
partial clotting enzyme time and thrombin time, protein adhesion, hemolysis rate, complement activation)
of as-prepared dialyzers were characterized respectively. And animal dialysis experiments were performed
to verify changes in toxin clearance by the modified dialyzer. The blood compatibility of the three modified
dialyzers was significantly improved, clotting time was dramatically prolonged, protein adhesion and
hemolysis were obviously decreased and complement activation was effectively inhibited. The clearance rate
of the dialyzer toxin prepared by the interfacial swelling and cross-linking method decreased slightly, while the
clearance rate of the dialyzer toxin prepared by the other two methods significantly improved compared with the
original membrane. The advantages and disadvantages of each modification method are introduced separately, and a
self-anticoagulant dialyzer with good clinical application prospect is finally prepared.

Key words: self-anticoagulant dialyzer; heparin-free dialysis; interfacial swelling; hydrophobic adsorption;

interfacial implantation
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synthesized. The poly L-glutamic acid methyl ester, poly L-glutamic acid ethyl ester and poly L-glutamic
acid benzyl ester were prepared into enantioselective membranes, and their structures were characterized
by scanning electron microscope. The effects of different molecular weight poly L - glutamic acid ester,
different acetonitrile content in dialysis solvent, concentration of feed solution, dialysis time and
temperature on the resolution of p — hydroxyphenylglycine racemate were studied. Under optimum
experimental conditions, the value of e e. for chiral resolution of these membranes to p-
hydroxyphenylglycine can reach more than 45%, and poly L — glutamic acid methyl ester > poly L -
glutamic acid ethyl ester > poly L — glutamic acid benzyl ester. This study provides a new way for the
preparative separation of p-hydroxyphenylglycine racemate.

Key words: D, L-p-hydroxyphenylglycine; poly L—glutamic acid ester; enantioselective membrane; chiral

separation



