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New Parallel-Flow Hemodialyzer (Argonne Type)
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HEMODIALYSIS WITH NEW PARALLEL-FLOW DIALYZER
(ARGONNE TYPE)
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Akiyo Yamasnita, Juichi Kawamura, Kenji Sawanisar and Akira Hara

From the Hemodialysis Unit, Kyoto University Hospital, Kyoto, Japan
(Former Chief: Dr. T. Katdo, M. D., Chief: Dr. K. Sawanishi, M.D.)

A new pumpless, parallel flow hemodialyzer was first described by Lavender et al. in 1968.
The design was modified and used for hemodialysis by Kokumai et al. in 1972. This improved
disposable parallel flow hemodialyzer (FA-11) was 33X6x6cm in overall dimensions. The dry
weight of the dialyzer was 480 g. A plastic screen mesh for membrane support was placed
inside cuprophan dialysis tube (45x260 mm). Seventy layers of this tubing sets were stacked
to construct a FA-11 dialyzer with effective surface area of 11,340 cm?. The priming volume
was 50 ml at 0 mmHg transmembrane pressure.

FA-11 dialyzer was used for 47 hemodialysis on 15 patients with chronic renal failure and
compared with the standard two layers Kiil and EX 03 dialyzer regarding those preformance.

Performance of FA-11 dialyzer was as follows.

Dialysance Extraction (%) Weight loss at
at blood flow of at the end of negative pressure
200 ml/min 8 hours dialysis 200 mmHg
BUN 122 ml/min 65 %
Uric acid 84 ml/min 60 %
Creatinine — 53 % 130g/h
Serum K — 32.1%

The average BUN dialysance in FA-11 dialyzer was highest followed by EX 03, standard
Kiil, and in uric acid dialysance FA-11 dialyzer was more effective than standard Kiil. No
significant difference of the extraction rate of various substance was found between FA-11 and
EX-03, but they were better than those by standard Kiil. The average weight loss during
dialysis at negative pressure 200 mmHg was 130 g/h in FA-11. In order to obtain the same
amount of body weight reduction, negative pressure in dialysate had to be doubled in FA-11
as compared with standard Kiil.

FA-11 dialyzer was compact, presterilized, disposable and simple for operation. The internal
resistance to blood flow was quite low, which allows higher blood flow rates when used without
a blood pump. The priming volume in dialyzer and residual blood volume at the end of dialysis
were very small.

If FA-11 dialyzer should be manufactured in automation and become inexpensive, this dialyzer
will be more useful for clinical hemodialysis.
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LAl b U ERFEFEMTHE L Argonne type di-
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S LT % standard Kiil two layers dialyzer
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7) adhesive

two layers Kiil dialyzer (LAF S-Kiil) ©, KxX
97x34x17cm, #EX 30kg, HRhENHEIFE 9,000~
11,000 cm?, dialyzer oFEHifE EiEF 230 ml TxF
Piigizix cuprophan [ TP150 Z{#HL T\ 5. %
1= coil M dialyzer T#H % EX-0O3 (X% 10.5 cm,
EX 17.5cm oM THEHE 420 g, dialyzer OFgl
M iR 180 ml, AZ&h:FEHTHIRE 8,400 cm?, HHTHEIC

¥ FA-11 3+ r ot Kiil »2[EU ¢ cuprophan [ PT

150 #{@HLTW5, 7ck EX-03 o841t blood
pump Z{fH L7z,
FHRIRICOLTik BUN, g, 2v7F=va
JE L dialysance 3 X 0'8 BEfElDRER A TFido =
ELFEL.

v
) <Q
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Dialysance (ml/min)=

S

—a
— x 100
A 28

(8 hours dialysis)

Extraction ratio (%)=

A B IOV ik M ENBG #1058 5Dk D
inlet ¥ X O° outlet X b, F7 a X8 HHEEIC
inlet X bR L 7 b o % OHE DR (mg/dl)
Ths. bhbhodf EX-03 & THERIKY
single pass {2 X hifi L T\ 5728, dialyzer (ZiX
LETI A DO L OHEOYE (mg/dl) D #0+LL T
FEL. QX A X0V FmBsO Mt (ml
min) TH5.

15 &

1) BUN dialysance

Fig. 5 (¥ FA-11, S-Kill, EX-O3 o dialysance
AEMERC L hRLICbDTHS. FA1L (X6
A S-Kill & b BiFeftinifEbhn Tk b EX-03 &
12iF[E U dialysance #7xL Tu+%. Table 2 iZfn
FiE 150, 200, 250, 300 ml/min T L 7o dialy-
sance #7rL7-. FA-11 (X 150 ml/min o [fijfi -
5 50 ml/min #3422 S-Kiil X h kDD 50,
40, 30ml/min @\ dialysance fE%x/RL T\ 5.
EX-03 » Hi#z+% & 150 35 T OF 200 ml/min o (fij
BT FA-11 i35 \Biiffc dialysance %7~
425, 250 ml/min OMFEECEVCTURIRFFE di-
BEIEH SR {lto TV %
nNEEO SR Kolff's twin coil @ dialy-
sance +(F[[ U Th-1-. Fig. 5 THLML LS
1= FA-11 o#i4 blood pump Z{HHL7c< TH
300 ml/min LA FoMif@EsEHh, ZoFHHo di-
alysance (¥ 176 ml/min TH - 7=. BT TRIC
I+ % dialysance #JI5E L BHBALARK: & £ T BUN
dialysance D& {ba&71-. 8 BfEENIC X % dialy-
sance DK T FA-11 29.8%, S-Kiil 12.5%, EX-
03 12.6% TH-t=. FA-11 OFEfICHEIL T2 %
Ll o> dialysance DS TR TH - 7.

2)  JKfE dialysance

Fig. 6 1= FA-11 » S-Kiil ®JgfE dialysance #
;kL, Table 3 & MmifiEiCiT 5 EH L 2KEE di-

alysance w7/l 7c.
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Fig. 5. Relationship of BUN dijalysance to blood flow in Argonne FA-11, S-Kiil and EX-03
dialyzer (dialysate flow 500 ml/min).

Table 1. New parallel flow hemodialyzer (Argonne type).
Lavender (1968)| Markley (1969) [Lavender (1970) FA-11
Dimensions (cm) 23X7X6.5 19X 54 27 X5X4 33X6X6
Weight (grams) 770 350 500 480
Number of tubes 40 65 80 70
Effective surface area (cm?) 3,600 5,660 11,502 11,340
Priming volume (ml) 85~90 38 34 50

Table 2. Comparison of BUN dialysance among Argonne FA-11, S-Kiil, EX-O3 and Kolff
twin coil dialyzer (dialysate flow 500 ml/min).

Blood flow Argonne FA-1] S-Kiil EX-O3 Kolff twin coil
(ml/min) (ml/min) (ml/min) (ml/min) (ml/min)
150 (125~175) 107 50 96 100
200 (175~225) 122 80 115 125
250 (225~275) 130 100 131 130
300 (275~325) 176

Table 3.

coil dialyzer (dialysate flow 500 ml/min).

Comparison of uric acid dialysance among Argonne FA-11, S-Kill and Kolff twin

Blood flow (ml/min)

Argonne FA-11 (ml/min)

S-Kiil (ml/min)

Kolff twin coil (ml/min)

150 (125~175)
200 (175~225)
250 (225~275)
300 (275~325)

73
84
97

107

45
60
90

75
95
100

alysance %7801 7z,
B\ dialysance B HLN TS,
BUN, REg, 7V 79 =vDRER

Table 4 M 200 ml/min, ¥ERHEFEE 500 ml

3

FALL EI b SKiil L

/min,

8 BFfl BT » BUN, FEg, 7v 7=

v DhERER LA, BUN, BEiOKE%T FA-1L
DG SKill X BLACEERTRL EX-03
DIERRE B L5 THS. 717 F=viEdi: FA
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Fig. 6. Relationship of uric acid dialysance to blood flow in Argonne FA-11 and S-Kiil
dialyzer (dialysate flow 500 ml/min).

Table 4. Comparison of extraction ratio among Argonne FA-11, S-Kiil and EX-03 dialyzer
(blood flow 200 ml/min, dialysate flow 500 ml/min, 8 hours dialysis).

Argonne FA-11 S-Kiil EX-03

I
BUN 65% 40% ! 68%
Uric acid 60% 30% ﬂ 65%
Creatinine 53% 48% i 54%
Serum K 32.1% 12.2% 36.8%

-11 539, S-Kiil 489, EX-03 54% L H % W45
Dl to,  dialysance ¥ L ONMGEROELEHE
IRROL O WE O BRERE, Ticbb BEBRED
BUN, Ritg, 7v7F=vORECIVFEEINDD
FTHHM, Haxs LicBEOFENEEKRED BUN,

R, 71V 7F=voOEHHEL FALL FHEOR

BUN mg/dl

w1
=3
T

| 1 Il

2 4 6

hours of dialysts

Fig. 7. Relationship of BUN to duration of dia-
lysis in Argonne FA-11 dialyzer.

ol-
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o 80, 11.3, 11.4 mg/dl © S-Kiil @ AL 83, 9.5,
9.1mg/dl, #7- EX-O3 {EfEHT 70, 11.8, 11.9mg
/4l T T,
4) BUN ogErzet
BEOELD L VHREBELFNCH g ) BEOAM
PHY, BAMBELLTEALEODRLI LIS BN
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BUN mg/dl
s
2
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Fig. 8. Relationship of BUN to duration of dia-
lysis in EX-03 dialyzer.
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Table 5. Relationship of weight loss to dialysate pressure.

Dialysate pressure (-mmHg) FA-11 (g/h) S-Kiil (g/h) EX-03 (g/h)
100 ( 75~125) 68 108
150 (125~175) 116 140 20
5
~22
200 (175~225) 130 255 (outlet pressure 140 mmHg)
250 (225~275) 147 —
275 212 —

LT\ 5 7R dialysance 23RD 2 7chs - 72,
L LIBT3\ T BUN BEANCHIEL 72, FD
FEBIE Fig. 7, 8 WRL 7 EX-03 & BT &
A ERRO B LRL BTG 4T i3EAY
40mg/dl YT &Y, THUBITD S 2hCBI L
AL, L 6MEAD oM 5mg/dl #
BOBMD Lo BbTuigw, 8 EREIBIC BiT5 Fig
BUN {#ix FA-11 {§#FfEm26 mg/dl, EX-03 @
22 mg/dl TH- .

5) IMEEHEICOWT

MFEMRE (Na, K, Ca, Cl) HEFRKEREC L
EEIND, WTho dialyzer FHBCETY
Na, Ca, Cl [ XBHTRIETIZ & A EBLETRD I
7o,

K oW Tid 1085 8 lElBih g4 ok
FRDIH FALL 1541532, 1%, S-Kiil 1045
12.2%, EX-O3 104°F1536.8% CTH h (Table 4),
FA-11, EX-03 0B & s Sk ks 27 5 & S-Kiil
Lhaieh K OBVBREIEBECHEOMEN. 3.0
mEq/L UTOEH V¥ AMEY T2 &b b i,

6) KokRE

FA-11, S-Kiil o H\ EFEREIICEEY, BEX-03
DA TIIERNCEEEA 250 CBRINEE (ultrafiltra-
tion) KX D AKGERFEZ IS DA, MEBHC L 5K
SBREEYHR EEMCEETS 2 Lidd L3
TERBETR., FORDICERHRC KT 4R
OEE > CHERIEELLTHELL. FA-L
& SKiil, EX-03 & X 5 6ERB LIBFE (EX-03
BEIBE) L oBfR% Table b 1WRL T,

FA-1l oXKGBREIEL Y REOKER VY 851
BT SKill 1w BT 7~ 2 f50BEAEL 12,
o &zl 150 g/h DEERD 2T 5 it S
Kiil *¢j3 125~175 mmHg DERET I \VDie FA-11
DBEITIT 225~275 mmHg DEES 75 LN B
st BEDOIHIC EX-03 OBE&2RL s outlet
pressure 140 mmHg = 250 g/h OHEERFRDHC
W35,

7) Blood leak & Elfef

Blood leak o Tt leak detector Z{HRHL
0.2 ml/min plEFRLICEFIIELTH LB
BICER Dz o, FA-IL o leak RAHEIR10.6%
U5 E) TKIil BoHE7% GTah4id) %

EEboic.

1200r
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! ! ] ]
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Fig. 9. Ultrafiltration in Argonne type dialyzer
(in vitro).

Table 6. Side effects during dialysis.

Argonne FA-11 (47 dialyses)

S-Kill (63 dialyses)

Headache 17 (36.1%) 30 (47.6%)
Fatigue 3 (6.3%) 11 (17.4%)
Fever 2 0
Chill 0 3
Chest pain 1 1
Tinnitus 1 0
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~AY Y ENLIEF ¥ v A AR TOMEEREY S
Bz, 1340 200 mg, 284 300mg &7 0%
EFERALCAMBERC X 5 Ta b mgs,
BRI EORBIR DO Ichofo., Licpia T
AR Y VERABIT IR L D AT TI v EEL T
5.

FHFh#E A X £, disequilibrium syndrome 7z &£dD
BWEAAFHE I e FALL [FRBOMECEE L
XLTH<, Table 6 iRt =& < IEM, By
FxHHEED S-Kiill #HERBCL 6T LAD W
HEC - 7o,

% ®

AT Kolff = Alwall BT X b EERIGIC{EE
XHIED T B ULSOEEI 5 NS ORIA TEMITE
Wb, NEUE, RAeN, BFEER DR THRL S
Ziskoh, o & Qw dialyzer (IE10EENEEERAE
HINTExTwa. FLIBFE S i Argonne type
dialyzer (¥ Lavender, Markley &2~ 3 {96%5EICT
2 ) AEFHEERS (United States Atomic Energy
Commission) OEEBD 4, L1 Argonne Cancer Re-
search Hospital 33 Z 7% Argonne National Labora-
tory s\ TCBEFE L o Mg £ v 7 RED $ L WFELT
WAEIENT S (new pumpless, parallel-flow hemo-
dialyzer) 2RAEITH %, Lavender 5»2 |k dialyzer
OFE AT I B, & EFTIES, & DR CTH - (48
M parallel-flow dialyzer i\ CIT4 % (ma-
nifold inserts) AMEAIN TS ICDBHETEH
BNEITHELIBRIhDBIREORE I LEST
HXoWinb EELI. T TIOLEERERLT
¢ T X\ parallel-flow dialyzer % fEjud/ Nz
BT EMNTED LVWHIEMDL LI Fig. la X3
7r dialyzer #{E-7z. ZHud 45x18cm @ cellu-
lose tube & 1.0mm OE X ® plastic screen mesh
A EHEAEROBILLEML Tr — A AR
DTHY, MEIE tube D%, MEHEIL tube ©
St mesh OTEMEYHEIAD LI LTB, ZD
dialyzer 3B L7z ® & LT Markley & (1969)%
1T mesh & tube OHFICHEAL T A EELERGS
BrelicbouFEL 5 (Fig 1-b), ZiXpisg
DHFFD L O FIINIC tube D@ mesh 3 X
RIEFH AN, [k tube X tube OF MR
NBIPRLIcLDTHD, ThiCk ) BRBNEE
HEINIEDH 2 EHTE, HYROUEN DI &B
T OB Teo o2 HIT T 5.

19704124 Lavender 59 23X LB L C80E

O dialyzer % fF b BEHRIOVC MU L 7ok BA S5 L C
W% (Table 1),

bhdohs fBitd ZC{EH L Argonne type
dialyzer (FA-11) % Markley (1969), Lavender
(1970) Lo RE dialyzer OEMfiAEALEXDD
ERBEMIECIVHBREMEIORACLDTHS.

FA-11 12k & X 33x6x6cm, £EE 4808 TR
B CH B (Fig2, 3, Table 1), Lavender 52,
Markley 55 puR~<T\ 5 = & { dialyzer Of58IT
BT O HHEH 0 plastic mesh % BHIE tube
OFHEEAL TW5, HIFE 45260 mm o cup-
rophan (PT 150) tube Z{FEHL %D tube oD
#i\> polypropylene @ mesh #¥EAL Tk Dk
D 34 mm [CEEEH] (polyurethane) Z-OlF L E
WBELL B, ZChEEHRLEY A—FEX— Oy
—ADFICAN, ETFEETC tube BEB L 7 — A
PR & D3 X[ silicone rubber a2 IR H D
RERSH\ TS, MK L0 EHKD input,
output 1% Fig. 4 oL TH Y, IMikik tube ©
TEME%E, EWRIKIE tube PO mesh DT X%
FhA, MEF+ v FA0TEMIFE 1256 (08
B) &bt FREmEEY, SEmEE
(&) ki3 dialyzer ZiiicT4RAKE Thidb
hARE LA, 0 BER 50ml ¢ ~100, —200,
—300 mmHg Bk DD 70, 87, 102ml Th- 7.
FEENEREL 11,340 cm? ©FH b Kiil two layers
® 9,000~11,000 cm? & & HRTRRREW, P ED
=& <{ Argonne type dialyzer {1/ Blfk, BE{bic
W LERENEE S Kiil B o3RRI A
g & oo T, dialyzer /ML SR T
EV D DT BIARO i b b BEORE
(paramedical 7t ELEDHT) Lo T, dialyzer i
BERTHEMLRIR-> T BT THEH, Z TR
Freemann 5® 2"y B8 % Ly dialyzer 04
HEfE - CTOED THE DWW TEEY RIS .

D EZRHEDS IOERERHOFEE, Ty 5
SABI kbbb,

FA-11 o@Ffghdis, S-Kiil & b BIFCREWLzWL
EX-O3 rREEOERE 5. Lavender (1968)2
~0 ¢ dialyzer X3RS L EBNER (3,600 cm2)
LERZDBL, DADRERA T -2 &2HEEL it
T T 5 LIRTEWS, 1 2 2FHLER
R\ CHFEE 200 ml/min, 304 ml/min i\ s T
} Dk BUN dialysance ¥ 53 ml/min, 60 ml/min
THoTcEWEL TS,

Markley & (1969)% 1%, 5B LR T —
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EEBPEL LB, MR 165~330 ml/min i&is
T BUN dialysance kX027 v 7%=+ dialysa-
nce (1B DR D 51~93 ml/min, 39~55ml/min T
HBH. Zhuk FA-1L LHEL TR 1/2DETHZEH
BOBNEEI N I/2 THH L LD 2T TBH7—
£ THB. Lichis THI bR 12EHHE OB NET
BHTEHREL TS,

¥ Lavender & (1970)® DI|WEHIC LB & BEHT
tube 380/ &7 b BRI EHTHEE S FA-11 ALK
feoCETHRY, MEE 300 ml/min k\T46%i
{FERLI-8BE DY BUN dialysance XU 27 Vv 7
F = dialysance {I¥D 3 110 ml/min, 80 ml/
min TH2. ZOF— 2T BHBEE 1 EBRCKT S
LDTHLLF LN OERKEGREELTEALE
TBBRARY L > T Bl o single pass 5
KDOLDLVEWMELE > TVWEEDEEZLDLRS.
E% 57 it FA-11 % anephric O18FBFCHEHL
FHE 230~270 ml/min 33\ +vC BUN dialysance
143~190 ml/min TH-lo & WEL TV 5BH Zhik
PhhORE L WV ETRIFERETHS.

Fig. 3, 4 wRL7 BUN ORBEUHERE LD 6 B
25 8 B0 2 W o fHld BUN iz iz FA-11
OB EX-03 LR 6 Bl oBEHTC LR T
@ 5 EATE RS BHND (EX-O03 HHOEHA 6
EIT TR RIFAREX B T 54, SR
o dialyzer »HeBFT %700 SEEN L it
72). - SEEMIEITIC 815 BIBEMARF L I THE T
BUN dialysance O{E FDW TG~z & <
FA-11 MBI BT 2B EEE LT, 20
I 57g dialysance DETFOERE L CIEFPIEE
DINF B PR T B L 5 E—icit, @mboty
B L EREROWE L OREREOWMAEEL R &
L, OB BIMERYE T % 10D DR BHTER
O, ORINERC X A IERMEREDOEINC X - T
FNEPIMEE T2 2 ) dialyzer %585 1Mk
BoOWA T L ERNELLRLTWA. Ll FA
11 OB EBVBRIAR & & T RO MR O ki)
oic. BRBEFEREE FA-11 2% 11,340 cme2, S-Kiil
9,000~11,000 cmz, EX-03 8,400 cm? THH FA-11
PUBIEAKRE W, Lichiso ThivbidbRLic s &
{ BUN dialysance »BIFC@®DEERRORI
ERECL TR 5T hat dialysance DET
ORADREELEEL2 S, LiL Lavender 59 3,
EHBA 1 e it s BUN, BIV/7v 7=y
dialysance % 110 ml/min, 80 ml/min Th-i i
DOH R EE O B DD 65 ml/min, 47 ml/min

EBH U 2 Lo T HEIIEAD fibrin ofE»
FRETHABELTWA. 7oL blood channel hei-
ght %< BN MO RESCI D DL d7s

ZELRRI D EELZ DR ILIERERINZ % HENH
5.

B AE O FIHIAE A Uik O BVE R
I Ih. FALL FRFOomE K X EX-O3
AR L FEEC L A BEINE K MERRLK
BEL W, Zhik 2.0mEq/L DEFRREERL T
WA Z b, BIRHNSHMTho oz iR BT
CENRHOME BRI E LD L L Vg
WTELLDTH5S.

BT AR DT o) $OTikde
$, BEMN I\ Iedo disequilibrium syndrome g
EORMEN S Y, EFAEORERMEORE, e
BIRREB X B, SIPeEER oy ERks
ER X D BNHRNEOEBELIIRETH L1 LR
feoT¢ %, FAIL OBSO BRPRCTITL LT
disequilibrium syndrome %75<, 8BEIBHCU
@ 5 SATCERNBEDOBRENLER, bhbiik
R MR TNEERMEO R DEEL T B,

2) KOHBENRLY D 5ATHDLH T &

MR BT X B KSREIA{CEEFREOHE L &
LICEEFIETH 5. K EE%O overhydration
OBRELRY, BIHEE dialyzer OREMmK L
WLERE, SNhoAEERE, EROMmKEIRC
FRT5HEE, ThCHETFOBR S L OMELE, R
BB EDORTND » FHECRIET S & Lik/on
T REETH D . TODRITERIBROEERBD O
HC3 D dialyzer {HHK% HBL /2. Lavender
5 (1970) 1wk b & —100~--400 mmHg DRI
T 0~0.65 kg DHBEFIIB LI KFTBREXLe 5
SATH2TcE L TWBE, bhtbh ORI Table
5 imRLicT & FA-LL DXKGRBRERMIC S BT
Foto, BRSO ICX 5 FEBRERETIHEE 500 mmHg
itz bhs & LB, BRI RRR T
250 mmHg LI EoBEAH\T7c84 blood leak D
RS LD THoTclcd U 5 SABELE Tl
Mofczlicb s, LLKSGBENSEHEHEL
T, ERERC ECEEE 2T 5B & —ET BHE
mesh W#HFEL, BENBECHALRLTIRD T EM
HEIhE, bhbRIIBEOREORE, KIHIE
OB X 5 MER L1 EoERcT 1.5~2kg 0
GEREBDIPDEL LD EEL TS, £DTDITILS
BERENTIC € 190~250 g/h DEPAERS D, K
S¥EY X T 5D BEEZ 2T 5 &b



A « (30> Parallel-Flow Hemodialyzer (Argonne #) 679

mesh #EL{, ¥l 2EBC TR LML BT
5L DEELFNE tube DEEARE (L mesh %

2EW LT85 0 dialyzer (FA-21) #8fELI-. *
DR in vitro OEWRTIISHHM Fig. 8 O &
FA-11 2 BRTKRGRENBEFTH h BNGHERL
E i o b BAERRAOCHFERLEHFBTH S,

3) FEmMEENDHRPHETHE L.

FA-11 o7& ERKE 0 mmig i3\ T
50ml ‘T b S-Kiil 230ml, EX-03 180ml » ¢ 5
N5 LIEEIC AT, ZhbwTho dialyzer ©k
WL FEEMBIRECH B A priming  volume -3
b EMMEREN DI E O NFE L, FhoEE
MBSV IETIEEITR TRORMEL Pk
b FA-LL oBimE (MEEEAE L&) 10ml
BF (SKiil 25~30ml) kAfrhote. ZOMBE
DEIEC L B L w2 & ThD. EEr FA-L
AR EAEREE S o foled EE L bR AL
EOETEHRDOLNTHIM L AEL Lichofe, 2D
I 5 CEIMBERB DI e FA-LL 12 &8REs
AR LB EAREOBZE OB L, bR
BECLERTETHS. SHLNTHIERELM
T bNTEES, ERCENTHS.

4) NEEGbIe oz k.

BRI LD dialyzer &N A MRECEH
ENB. LTOMBEFBRR v KR, ERKE
RECHLEEINAMNELL T dalyzer OPRIEIT
AEETH S, WNEHEPLAVEL NG MR REF il
ThHa Lavender 52 24 B parallel flow ¢
H BI-DMPFEEIITEC 2L, BERHD LInKE 250
ml/min ¢ inlet, outlet [E]¢> pressure drop it
15 mmHg BEZ$+X/h -k & L blood pump @
DEHIEL I EV o Th %, 20 Ebhb DR
FOBELEF, vy PEBFETE I mo fanizl
blood pump %#{EHT% Z &7a BiFclniEL2 BT
W5,

72 FA-11 R70FB &\ 5 BTk + v AN
DB BRI i X B MBEDOFEIE L b D E
VERIARSEY 259473 ml/min, #TESEY 256480
ml/min &5 F H B TMEREOBMNIFED T
v, Fig. 5, 6 ;b hn s L5 SKiil Tk 250
ml/min L EBBNDZ Lidiedo oDl FA-1L @
B4 300~400 ml/min O BIF/cmMEEI S
BTV, BEX-03 11 coil BCh B b
L, EREAMEEY BECTHESLZ Lhn blood
pump (XMAETH%S. blood pump DOFERILEED
BRRANOEE, v v RGOS, RlROPE

RO LSO D7e A D IFE L& & Tikisus
EEZ TS,

5 W3 A& C disposable THo o L.

disposable TH 5 Z & O BROFLITEER, H&
BRECFER DB & Th5, FA-11 i3 EX-
03 L[FAME EO #¥ A THE S, SEIhICRET
TEHE SN B ledhA~ Y VIED wash out DN
W~ Y vERRB T CEL CENLZHEET
BT ENTE L, % 1- serum hepatitis 7o FORG
AEEH ORI LY, BEMECET HESI Ve
7ehicd staff ~OREgEL LA, T FA-1LL
BRI ER IR EE Y LB LTSk Kiil &
EBCEBEMBRCERTEX A ELENTHB LELT
W5, NCERSARA BRI &, BEABB TS
BLERENOREBINCHEL T5 EELDNIOD
A Lavender H4® (/NUDOWERMKEEHHE L AL
¥k L EHEBHTIC Argonne type @ dialyzer (3E%)
THBHELTB, LaL disposable TH B2z
e DEABOMELIMBEC S, INITHY space
BELILWEVIZ LB BN, L EFEFBNTCHE
ALKEEOME, BEALCE L ChLEE, RRRY
REO—D LDV ESSHBREETILEND D &
x5,

6) EEMENENT L.

HAEBREL DI T &b BEMER DM A A di-
alyzer OZz4PEiE blood leak 237\ 2 L ANEETH
5. FA-11 OFg leak FAHEIRL /o stalf 23
Mz Tl SKill o8 &% EElbo7ch’ leak Dz &
A SWTBEOTR CiL e  BEE MR B o I &F
b, COECOWTUL EEEY BT 5 BT
tube BOMBIK 2 ~ 3 KO (plastic screen) @
AR B RWHREBThHS.

D ZETHDZ L.

1 EDFBHTIET & BT 5 L3 £ A & cuprophan
D723 Kiil 3 < 5 disposable TH
% FA-11 % EX-O3135(fiCh 523, Kiil B dialyzer
DWEAR, BETH LIHRCETHRHELFRH, i
NI A AHEOMBEEET S & 1 [EOBRNE
T 57T TEFHET5 & LAV TE L1010 FA-
11 OffiIRED L ZHEERETH D, HFE
K KIZ X 0 BEELOEFIGED DR TR D, ZAK
H— R fER I T B ERO disposable type @
dialyzer X b ZfiiCffsI s & 2WHFL T 5.

Pk FA-IL oW TEER ML S & &b Kill #
DORFEL LT SKiil %, ¥ coil BoRELLT
EX-03 ZH#sEsd Lichs, A HBRY— i {#



680 I « 134> : Parallel-Flow Hemodialyzer (Argonne &)

BanTws/ A dialyzer ©—2 hollow fiber

3 ~ g,/\ o o artificial kidney (HFAK) »3% %512, HFAK o\
= es 8818 10028 THEPD DS X UIFBIINE 135 ml, BEG
= = U = 700 g, BHEREG 10,000 cm? TH 0, BIEIRILM
W& 200 ml/min T BUN dialysance 169.2 ml/
g o o min, 2 75 =y dialysance 110 ml/min ‘C& b
o wlw o = e BB E BLLWE 5 ThB. FALL LR
G| P288 ¥B88 |8 1 xS 7 disposable C/NITH h FEEUMKES Hie\s & &28
< I U " § FETHABEARATRELEBMTHLZ &, Floky
o BEOATE SKill L1hEDL5THE.
P % dialyzer OFH%Z F LD AEWRT Table 7 &
3| omwa S . 33 Z0FE 1) DL LT BUN dialysance %, 2) D#g
w | TERS | 87 =+002 3 BX L OKSBRERY, 3) OEL LT transmem-
& j_’ - brane pressure 0 mmHg st % priming volume
%, 4) Of8E L L C blood pump DEEE, 5) O
= #5  LC disposable 22X 54, 6) DL L TH
2 b o) 7

51555828 240088 ol memmsnnnmenre:
| CT8 ST S BPETLZE, AT
a ~ BB A A LK & VEDTENE & Oy E O PR R
‘ X 0BRSS 2705 ATRGBECT £ 700 &\ 5 FE
£ = ” BIVEIRITE TS D, :@g%%gr@ajtaﬁsmgnt
21588819888 | o | O e g dialyzer U:Mﬁﬁﬁéﬁf:m%wzbb Lexal, :}60)‘:}6
i a=tato A Bainhain = oo dialyzer & FHERER, EHEHELTEHD

e FRBEORE, BFHROHEBIC XD dialyzer &
ERINDEMIRRDLOTHS. Larlbhbi
DEEFMERR E FA-1L RMEERC e 5 5A
FRRETHH, B dialyzer K—BHET 7
LDTHBLELD. ‘

&

1) FL\- type @ dialyzer T#H 5 new parallel
flow hemodialyzer (Argonne type: FA-11) (TR ¥
X 33x6x6cm, FEE 4808 & NET disposable T
H5. FTEMEEL 50ml kA7 BBERERET
11,340 cm? & standard Kiil dialyzer X h+Z LK
E2N ‘

2) FA-1l #EMBRLEECHEERL, #E
I D ERHL T\ 5 standard Kiil, EX-03 i, #
HUERYHELLC.

3) FwHgh®RICoWTik BUN, g0 dialysance
Lot BUN, REg, 2v 75 =vO8EEENCEs
T alhERAYHIE L. dialysance ¥ L OREET
S-Kiil kv BInARBF T EX-03 LizigR XS
72. Licdto T EX-03 LA 6 R BT CTH R
—_ ~ @ ¥ 1 0 FRERNBOIhE & ExD. SHEFEINC BT 5
BUN dijalysance OETHIX S-Kiil, EX-03 &b

Table 7. Characteristics of various dialyzer
B

BUN dialysance ml/min (blood flow mi/min)
Ultrafiltration (transmembrane pressure mmkHg)
Effective membrane surface area (cm?)

Priming volume in dialyzer (ml)

Need of blood pump
Presterilized and disposable

Safety (blood leakage)

Cost (yen)




A3+ 125> : Parallel-Flow Hemodialyzer (Argonne ) 681

RCH2ETH - 7. ZHITERREICE Z 2 BE Qi
DETC LA LD L ELHER~DOHIME, fibrin
DRFBICL B BESF 0in YSBERIDETHS.

4) KOEFEIL SKil kb ELRZEoKTREY
Briodciy SKiil Lo 1.7~2%0 g BELE
L., Zhie oW T3 B FA21 238 L K+
TH5.

5) o FA-11 13/ ciE < disposable Tl
7o CHE, B ELIAREBE L, FEMEES D
Liedto THRAMBREN D I0\0 2 b BH ORRESE
EERLFERATRETH S, BIMEN DT  HlUw i
LEE LV, ko EREHGISE R SiRic T
X, [HRLLTV, B0 parallel flow ThH5 T
DHAFEIS D e ML BEHFC blood pump ZE
Uit ERFIZ G S b ERIK LERMED S 5 & 0
B g

6) Stz dialyzer MEEEIMWEMTFITIT
W3 IS uiAats L OBEE R EE O MK E
WA CHWOhLTHS S,

FesHizo TIRBN IRV IS i #
BrETH. EEHEUBRERER O TR EHT 5 &
iz, THHLEIVE L ATBRERMSN, RigH
E, AREETHE SREMKKRL JIHERC#EES
ELET.
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