IN CONJUNCTION WITH

The 14th Annual Meeting of the Society for Biomaterials, U.S.A.
The 20th International Biomaterials Symposium

The 9th Annual Meeting of the Canadian Biomaterials Society
The 8th European Conference on Biomaterials

The 10th Annual Meeting of the Japanese Society for Biomaterials



3C1 - 1 3 Composite Polymeric Membranes for Hemodialysis Applications.

G. SOLDANI, M. PALLA, P. GIUSTI, V. PANICHI.

Chemical Engineering Department, Faculty of Engineering-University of Pisa,

S56100-Pisa, Italy.

Since the first application of an external device
for the blood purification in diob%tic patients made b
Kolff in 1943 using 8 Cellophane® membrane, severa
different polymeric materials have been utilized.
Although the considerable efforts made in the
direction of solving the probiem of 8 correct blood
purificetion, the 1deal material for membranes
fabrication is still not available. This is certainly due
to the many different cheracteristics thet the
materisl should possess, namely: good mechanical
properties; good clesrance capscity, expecially for
medium molecules; sufficient hemocompatibilily in
order to avoid anticoagulant trestment, etc..

Recently polymethymetacrylate (PHMA), due to its
characteristics of good hemocompatibilitg and its
extremely versstility, has been introduced by
biomedical industries as biomaterisl for manufac-
turing devices 10 be used in dialysis procedure. In fact
PHMA cen be made in a variely of forms under a
variety of conditions; but a disadvantage of this
matens! ts its high brittleness which makes difficult
its use in membrane dislyzers production. The
machining of extruded membranes requires a care
process, since their mechanical properties are very
poor, fracture is easy to occur.
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Fig.1a. De* values vs. 8 PMMA at =z Ap, for NaCl.

Therefore, PMMA is preferentially shaped in holloy
fibers form to use in hollow fibers dialyzers
production. With the aim to enlarge its spplication,
improving efficiency and hemocompstibility, our
approach is based on the ides to produce composite
membranes blending PMMA and segmented poly-
urethanes (PU).
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Fig.1b. De* values vs. Ap of = materials, for NaCl.

As working materials for our mempranes fabri-
cation we used PMMA sheets (Perspex®) and a 16%
so\gtion of PU in 2:1 THF/1,4 Dioxane (Cardiothane
S1®, Kontron Inc., Everett, Ms, U.S.). The fsbrication
of porous membrenes with different porosity

requirements was performed modifying 8 combined
spraying and phase inversion technique previously
used for microporous small dismeter vascular
prostheses production (1). The preparative procedure
end the mechanical cheracterizetion has been
described elsewhere (2). The membranes transport
properties were evaluated for three different
mixtures of PMMA and PU: 30/70, 50/50, 80/20, with
a dislysis apparatus previousl%descn’bed (2). We used
woeter as solvent snd NaCl and Vitamine Biz as solute.
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From Fig. 16-b end 26-b it appares how is possible
to modulate in & wide renge, by varying the % compo
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sition of our membranes, the spparent effective
diffusivity value [De* (cm2/s) (3-4)], sbove and betow
the value of Cuprophane® and AN 63. In sddition, such
new membranes can be easely formulste in order to
present higher permeability to small solutes and
middle molecules in compsrison with the commercisl
ones, particularl%in convective diffusion. Especially
for the PMMA 50-PU 50 mixture, the hydraulic
permeability resulted about one order of magnitude
higher than PAN. In conclusion, our preliminary
results show an improvement in molecular sieving
cepacity with respect to PMMA. The high hydraulic
permeability chsracteristics make these membranes
potentially utilizable also for hemofiltration.
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