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Figure 3 Schematic diagram of the

device for determining the
dialyser retention rate
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Figure 4 Screening factor test installation
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AR o e 3 5 AT BB 1 A0 R T R AL - PR B AL £ AL -
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(a.b)—XF 8 7= i B3 1T 5 (o od)— 68 JO8 7 i JIRE IR 1 5 (e, ) — 7408 70 308 7 ol JBRE 2 18 5 (g o) — 3008 7 a0 7 K U8 1
(a, b)—control product membrane surface; (c,d)—control product membrane section; (e, f) —ultra-high-flux product
membrane surface; (g,h)—ultra-high-flux product membrane section.
EexBmEMFERORESEENFERENBER
Figure 6 Electron micrographs of the membrane surface of a control dialyser,and of the membrane surface of an

ultra-high-flux dialyser
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H AR 543 1 B 8GN, v 25 28 2 B A i 24 5 8 R0 et
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Table 1 The mechanical property of membrane
25 B B AR T 4+ & /kDa W 245 /N A/ %
3 5 i A A MF1 0.2040.05 70—75
e 3 AT INT 15 0.1940.05 62—70
I A T 25 | 0.184-0.05 61—68
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Figure 7 UV absorption spectra of glucose and
dextran of different molecular weights
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Figure 8 Pore size distribution curve of dialysis
membrane by solute retention method
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Figure 9 Albumin screening factor graph
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Figure 10 Graph of B,-MG screening coefficients
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(a) — 8 737 38 7= i R X B

(a)—control test plot of clearance of ultra-high-flux product and control;

of ultra-high-flux product.

BEME PRy FEHER(FE>500Da) &,
2 T 3045 PR S K B ﬁn@*ﬁﬁaéf%#ﬁr
PERVE FEA R (RAEN T JERE BRI G EFER) O
M I I VB FAR M 257 6 & I vk
HEAEN, S FREETIABNERE DKy T8
£, EOURF IR AE R .

R R A 375 BT R AR I PR A A s, AR AN ) 9 £
WAL R E B o 200—400 mL-min '8 BT IR R
76 Bl 500 A1 800 mL-min ') N ¥ & B KL &7 14 %5 [
PERE , I LI 25 8 05 M5 P A1 XoF 0 R 5 EBORISR 38 e
BRAEEZRBE I BEIN o AR SCAE MR A A R e PR H R %
JEE AT S UESE T A B A 3K o g 38 37 Bt 5 T
R FYEA — 2 WG BRBUR
2.4.1 o-HEREA

P Sk [22-23 AT, o R R A (0 -MG) 5 F
oA 33 kDa, 5 IfiL i B A AS TR 25 A A RE IR 2l

FH I, S AR A B — il £ P, H R AR S ke 1 /s
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(b)—data from six parallel clearance tests
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Figure 11

2.4.2 YKL-40
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o,-MG clearance rate data
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T B B AR 2 AE 30 mLemin (222 +30%).



Ly i I 45+ iRy T I A E

373

60
55 O i

1

B W

w O
1 1

QB=250 mL-min'
QD=500 mL-min""'

W
wm O
1 1

YKL-40%% R %/ (m1L-min ")
(3] [9%] [
T2

— [So]
wm O
1 1

._
wnoo
1 1

(=)

3 7 8 9

4F‘.:’L§§/y‘;
E 12 YKL-40 5k R 7
Figure 12 YKL-40 clearance rate data
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Research and Application of Ultra-High Flux Dialysis Membrane

MA Yongdi',JJANG Li", YANG Yuanyuan', TU Yuping', WANG Hongjian',
XU Suhua’, HE Xiaofan’, HUANG Minju®
(1. Chengdu OCI Medical Devices Co., Ltd., Sichuan, Chengdu 610000, China; 2. Guangdong Medical Devices
Quality Surveillance and Test Institute/NMPA Key Laboratory for Extracorporeal Circulation Devices, Guangzhou,
Guangdong 510663, China)

Abstract: At present, maintenance hemodialysis has become an effective treatment for delaying the life of patients with chronic
kidney disease. However, for patients with end-stage kidney disease (ESKD) , with the increase of dialysis age, the
accumulation of medium and large molecule toxins (molecular weight™500 Da) can lead to various related diseases.
Therefore, it is urgent to develop a hollow fiber membrane with medium and large molecule toxin clearance ability, which can
better improve the performance of dialysis membranes, enhance dialysis quality, and ultimately improve patient survival rates.
Based on this, a highly permeable and selective ultra high flux hollow fiber membrane was prepared, which achieved good
solute removal ability for medium and large molecule toxins (12—45 kDa). Utilizing the existing mature dialyzer process, an
ultra high flux dialyzer was prepared, which can be used as an alternative to HDF in HD treatment mode because the
membrane has similar solute removal performance to post diluted HDF. Research has found that the membrane surface of ultra-
high flux dialyzer is distributed with uniformly sized pores, with a sponge like cross-section structure; the pore size was
measured to be 7.01 nm using solute retention method, and the overall pore size distribution followed a normal distribution
curve. From the study of screening coefficients, the ultra-high flux dialyzer has a screening coefficient of up to 1 for £,-MG,
which can control the loss of albumin within 5 g. Using nitrogen concentration method to control the expensive reagents within
the detectable range of the detection line, to establish in vitro simulated experimental macromolecule clearance indexes
within30 mL-min~" (public errand) for the macromolecular toxin a;-MG; for YKL-40 macromolecular toxin clearance indexes
within 30 mL-min~'(public errand). This study provides a dialysis membrane with the ability to remove medium and large
molecule toxins, and the established removal indexes for medium and large molecule toxins are of guiding significance for
improving the performance of dialysis membranes.

Keywords: ESKD; ultra-high flux membrane; dialyser; sponge-like structure; medium and large molecule toxins; nitrogen

concentration; removal performance;screening performance
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