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Abstract: Diffusion studies of polyurethane-based membranes for hemodialysis have been perform-
ed. N-vinyl pyrrolidone which is hydrophilic and biocompatible was graft copolymerized on
polyurethane. The membranes were prepared by solvent casting with varying the casting conditions,
such as solvent evaporating time and temperature. Clouding phenomenon was not observed in the
graft copolymer membranes during solvent evaporating period. The morphology of the membranes
were investigated by scanning electron microscopy and pores were not found in any of casting condi-

tions. The permeation characteristics of water and solutes which are the uremigenic agents were in-
vestigated on the graft copolymer membranes at 38°C. The membranes obtained from graft
copolymer had good mechanical properties in wet state and comparable permeabilities of solutes in

aqueous solution to those of Cuprophane.
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Table 1. Methods of Membrane Preparation

Evaporating  Evaporating Membrane
Membrane .

time(min)  temperature(C) thickness(um)
PU-2-GV-A 30 25 -
PU-2-GV-B 10 60 95
PU-2-GV-C 20 60 80
PU-2-GV-D 30 60 38
PU-2-GV-E 30 60 27

in vacuo.
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Fig.1. Apparatus for solute permeability measure-

ment (A;PMMA compartments, B;mechani-
cal stirrer, C;sealing rubber, D;membrane)
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Fig.2. Apparatus for water permeability ; Ultrafil-
tration cell(Amicon #8050): (1)cap assembly,
(2)body, (3)membrane holder, (4)base, (5)re-
taining stand, (6)stirrer assembly, (7)O-ring,

(8)O-ring, (9)fitting, (10plastic tubing.
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. Schematic diagram of water permeation ap-
paratus;(a) N, bomb, (b)air pressure control-
ler, (c)pressure gauge, (d)reservoir, (e)

safty valve, (f)permeation cell, (g)hot plate

(h) water bath.
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Table 2. Mechanical Properties of Membranes in

Wet State
Memb Water Tensile Elongation
embrane content(%) strength(kg/em?) (%)
PU-2-GV-A 38.7 35.4 175
PU-2-GV-B 69.6 17.3 148
PU-2-GV-C 55.0 23.3 169
PU-2-GV-D 32.3 38.4 235
PU-2-GV-E 29.6 62.4 600
Cuprophane® - 30.0 155
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Fig.4. Dependence of the mechanical properties of
graft copolymer membranes in wet state on

the water content.
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Fig.5. Dependence of the mechanical properties of
graft copolymer membranes in wet state on

the evaporating time. (evaporation tempera-

ture;60C).
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Table 3. Permeability Characteristics of Solutes
of Various Membranes at 38C

Permeability of solute {em?/sec)

Membrane

Ureax 10* Creatininex 10° PEG4,000x 10°
PU-2-GV-A 1.81 0.85 6.32
PU-2-GV-B 5.40 3.32 9.82
PU-2-GV-C 4.01 3.09 7.75
PU-2-GV-D 0.93 0.40 2,22
PU-2-GV-E 0.54 0.43 1.02
Cuprophane*? 0.48 - -
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Fig.7. Dependence of the solute permeability at
38C on the water content in graft copoly-

mer membranes.
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Table 4, Water Permeabilities of Graft Copolymer

Membranes at 38T
Memb Water content Water permeability
embrane
(%) (em®) x10"°

PU-2-GV-A 38.7 8.75

PU-2-GV-B 69.6 2.79

PU-2-GV-C 55.0 1.74

PU-2-GV-D 32.3 1.42

PU-2-GV-E 29.6 1.02

Cuprophane 13 - 0.74
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Fig.10. Dependence of the water permeability of
graft copolymer membranes at 38C on
the water content.
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