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Artificial Kidney Hemodialyzer and Related Membrane Technology
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Fig. 1. Principal types of hemodialyzers.

* BREEE HE FAAREE (Un Young Kim, KAIST, Director of Research Coordination, Secul, Korea)
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votie g Ficellulosed nt=t 5 Alupafi=
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Be KRB [l 7F skob A 1452 HBist AXeh
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Table 1. Commercialized Hollow-Fiber Membrane

Hemodializers

Membrane size U.F.R. BUN
Membrane ————
Maker LD Thick (ml /hr.  clearance
material X i o
(um) {um) ~ mmHg)  (ml /min}
Enka Cuprophan 200 8-16 4.2 189
{cellulose]
Asahi Cuprophan 200 15 4.0 133
Medical {cellulose)
Cordis Cellulose 210 40 4.0-4.3 140
Dow acetate
Toray PMMA 240 50 - -
Teijin Regenerated 250 25 2.5 -
cellulose
Monsantoc  PAN 1% 30 - -
Amicon Polysulfone 125 58 - -
Kuraray  Ethylvinyl - - ~ -
aleohol
=429 Z Cuprophan 200 8-11 4.0 180
(KAIST)  (cellulose)
Cellulose 200 25 6.7 167
acetate
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cake 7+ BEo kel BARAEIE S HES

Bo) 8MbE ATgetko]l =l olv LM
A9 REZa Fdstxiel, d@u Aok

2 ByBd sl Pt Zntoegs Tl
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BRBRE MEBEOoZA o &3 7Aod=

18 200 359 WL WD HARS2A
Ksre EEmOR BatolAl MEMOR fias
A ghoed obslch MEHLAS OIS Fig 2
o heb gk
MBS MAENTR O RLEERE b
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wsho] Mok B TR AMMES AAL HE
s, amiFk, EMROE, BEEEE S &
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gell R+ A=

_______________

Fig. 2. Diagram of a post-dilution hemofiltration
monitoring system. A=artery, V=vein, M,—
M;=pressure gauges, P,=blood pump, P: =
fltrate pump, P;=substitution fluid pump, F'=
filter, Hep=heparin pump, BC=bubble trap.
BLD=Dblood leak detector, HF=filtrate, S=
substitution flivid, l=beam for the suspen -

sion of canisters, 2=load cell.

Table 2. Characteristics of Different Hemofiltration Membranes and Filters in Comparison to the Natu-

ral Kidney
Membrane Type of filter Surface Cutoff () Filtrate flow (post-dilution)
area m? daltons ml/min/mmHg/cm? X 10°

- Natural kidncy + 3.0 50, 000 8.3

Triacetate Flat membrane 0.3 20, 000 7.5
(Haemofilter Sartorius)

Polysulfone Capillary filter (Amicon) 0.6 50, 000 3.6
Polyamide Capillary filter (Berghof) 1.0 15, 000 2.8
Polyacrylonitrile Flat membrane 1.0 40, 000 1.9

(Rhone Poulenc RP6)
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Fig. 3. Uses of sorbent hemoperfusion.
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Fig. 4. Scheme of combined plasma separation and

plasma fractionation.
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Table 3. Developed Hollow-fiber Membrane Plasma Separators

Trade Membrane
Maker name Material LD. (um) W?.]] (em) Surface Ppre
thickness area(m?) size (um)
Asahi Medical Plasmaflo CDA 330 75 0.5 0.2
Kuraray Plasmacure PVA 330 125 0.6 0.4
Toray Plasmax PMMA 370 85 0.5 0.3
Fresenius plasmflux PP (Enka) 330 140 0.5 0.5
Teijin - Polymer alloy 330 75 0.5 -
Senko - PE 270 60 0.65 -
Terumo - Cellulose ester - - - -
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Table 4. Developed Membrane Blood Oxygenator

Mak Trade Membrane  Membrane Heat
ake
Adglde] 2% L ) o 4] 2} Z 9 4 ! name material type exchanger
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Fig.5. Hollow-fiber membrane blood oxygenator (Terumo, Capiox II )
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