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Physical Principles in Apheresis Therapies

Michio Mineshima

Division of Blood Purification, Kidney Center, Tokyo Women’s Medical University

Summary Several kinds of apheresis therapies have been developed to remove pathogenic
substances related to some diseases, such as an autoimmune disease. These therapies are based on
technologies, centrifugation, membrane separation, and adsorption that have been utilized in blood
purification therapies for renal failure patients. Membrane plasma separation strongly depends on
the concentration polarization of formed elements, mainly erythrocytes. The erythrocyte polariza-
tion model, therefore, is often applied to explain the transport of some kind of proteins through the
membrane of the plasma separator. Water permeability and separative properties of the mem-
brane plasma fractionator, which is utilized as secondary filter in double filtration plasmapheresis
(DFPP), are often explained by a gel polarization model. There is a limitation in the plasma
fractionation between albumin and some immunoglobulins associated with toxins related to
autoimmune diseases, because none of the currently available plasma fractionators has a strict
cutoff property for these proteins.

Key words : centrifugation, plasma separation, plasma fractionation, adsorption, polarization
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; e BHEWR wRER
% %
PR 4 e Wesedt BB W& BT BB L& Cppe san g s
(m?) (gm) (mm) (gm) (zm)
(ml)  (ml)
8% 53 FERR
JEXTF 4 AN FoXv70— OP-02 polyethylene 0.20 340 140 50 0.3 25.0 30.0 1,600 EOG
OP-05 polyethylene 0.50 340 220 50 0.3 50.0 80.0 2,200 EOG
OP-08 polyethylene 0.80 340 200 50 0.3 80.0.120.0 3,600 EOG
AT R 77 X3 v—g— KPS-02  polypropylene 0.20 330 180 140 0.6 23.0 1,100 AC
KPS-03 polypropylene 0.30 330 180 140 0.6 34.0 1,700 AC
KPS-04 polypropylene 0.40 330 240 140 0.6 46.0 1,700 AC
gk YNNIy T A FS-03 polysulfone 0.30 330 170 50 0.2 35.0 2,100 7 ##
FS-05 polysulfone 0.50 330 210 50 0.2 55.0 2,800 7y &%
FS-08 polysulfone 0.80 330 255 50 0.2 90.0 3,500 7 £#
Vava% TIAXA%F 27— PS-0.3 polysulfone 0.30 320 160 65 0.2 1,900 7 #%
PS-0.6 polysulfone 0.60 320 200 65 0.2 3,000 7 f#
INF 2 — EC-1A ethylene vinylalcohol 2.0 175 230 40 0.008 125 3,000 EOG
EC-2A ethylene vinylalcohol 2.0 175 230 40 0.010 125 3,000 EOG
EC-3A ethylene vinylalcohol 2.0 175 230 40 0.020 125 3,000 EOG
EC-4 A ethylene vinylalcohol 2.0 175 230 40 0.030 125 3,000 EOG
=7u TIRARASY — PF-50 N  cellulose triacetate 0.50 285 160 60 0.4 55.0 80.0 3,500 EOG
PF-75 N  cellulose triacetate 0.75 285 160 60 0.4 85.0 120.0 5,300 EOG
RILER FA4¥ 7 YALIL MPS-60TD polyethylene 0.60 270 165 55 50.0 100.0 4,300 EOG
FE R Farry 7 A PP-03 polypropylene 0.30 330 185 50 0.5 27.0 85.0 1,800 AC
PP-05 polypropylene 0.50 330 185 50 0.5 48.0 136.0 3,000 AC
MEE 5> EEs
JEXTF 4 AN HRAT—F7a— AC-1730 cellulose diacetate 1.7 220 207 80 0.013 130 140 13,500 EOG
AC-1740  cellulose diacetate 1.7 220 207 80 0.018 130 140 13,500 EOG
AC-1760  cellulose diacetate 1.7 220 207 80 0.025 130 140 13,500 EOG
AC-1770  cellulose diacetate 1.7 220 207 80 0.037 130 140 13,500 EOG
HTARE, 7 ZINTTI9ITRA 2AG ethylene vinylalcohol 1.0 175 190 40 0.010 100 9,600 EOG
A% 4 A-G ethylene vinylalcohol 1.0 175 190 40 0.030 100 9,600 EOG
2A-F ethylene vinylalcohol 2.0 175 230 40 0.010 140 15,800 EOG
3A-F ethylene vinylalcohol 2.0 175 230 40 0.020 140 15,800 EOG
4 A-F ethylene vinylalcohol 2.0 175 230 40 0.030 140 15,800 EOG
5A-F ethylene vinylalcohol 2.0 175 230 40 0.030 140 15,800 EOG
F4 BEMFRDDBEERDL 2 ORED
AR S 53 AR i TSI IgG IgM BV REH
JBAT 4 AN AC1730 CDA 0.501 0.314 0.077 0.015
JEX T 4 B AC 1760 CDA 0.710 0.517 0.166 0.039
77V 2A EVAL 0.526 0.267 0.075 0.011
77V 4A EVAL 0.632 0.602 0.268 0.043
Q; = 30 ml/min REETIHERD LA SN ELBEM X
_ - Q.[ml/min] - .
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