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Synthesis and evaluation of protein-separating memberanes
by modeling glomerular capillary wall
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Charged polymers, polyacrylonitrile having grafts of quaternized poly{dimethylaminoethy!
methacrylate) and poly{sodium styrenesulfonate), were synthesized photochemically, Charged
ultrafiltration membranes modeled after glomerular capillary wall were made by casting di-
methylsulfoxide solutions of these polymers with water-soluble poly{vinyl alcohol} and rinsing
with water. At first, molecular weight cutoff curves were measured with dextran aquecus
golution under the various conditions of membrane preparation and ultrafiltration. Aqueous
solutions of dextran and negatively charged dextransuifate {DS) were used as samples to investi-
gate the effect of charges of the ultrafiitration membranes. It was clearly demonstrated that the
permeability of negatively charged DS decreases by ultrafiltration with the negatively charged
membrane compared with a non-charged ultrafiltration membrane. Increase in permeability by
the positively charged membrane was also observed. For both positively and negatively charged
membranes, the permeability of albumin changes markedly at isoelectric point where protein
changes a sign of its electrostatic charge. Since the permeability with noncharged membrane was
high at whole pH range studied, this reslt shows that the electrostatic repulsion between
membrane and filtrate takes a significant role in the ultrafiltration with charged membranes. The
result of the experiment for the separation of albumin and r-globulin from their mixed solution
indicates the possibility of using charged ultrafiltration membranes as protein separation by
changing pH of the solution.
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