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HEMODIALYSIS WITH GAMBRO FILTER (DISPOSABLE
PARALLEL FLOW DIALYZER)

Juichi Kawamura, Tatsushiro OkaBe, Akivo YAMASHITA,
Kenji Sawanishi, Kazuro Kanvazu and Akira Hara

From the Hemodialysis Unit, Kyoto University Hospital, Kyoto, Japan
(Chief : Prof. T. Kato, M. D.)

Gambro filter (disposable parallel flow dialyzer, Alwall model) was used for hemodialysis
on 10 patients with chronic renal failure on whom regular intermittent dialysis with Kiil
dialyzer had been conducted over one year. The filter was compared with the standard 2-
layers Kiil dialyzer regarding dialysance. .

1) In order to extract the same amount of water, negative pressure given on the dialysis
fluid had to be doubled in Gambro filter as compared with Kiil dialyzer. For example, to
extract water of 200g per hour, negative pressure of 180 to 200 mmHg was necessary in
Gambro filter, whereas 100 to 120 mmHg in Kiil dialyzer.

2) Dialysance of the various substances were as follows.

Dialysance at blood ‘ sy Kolff twin coil
flow of 200 ml/min Gambro filter Kiil dialyzer (standard)
NPN 75 ml/min (68.2%) 70 ml/min (63.7%) (100%)
Urea nitrogen 95 ml/min (76.0%) 80 ml/min (64.0%) (100%)
Creatinine 70 ml/min (73.7%) 60 ml/min (63.2%) (100%)
Uric acid 65 ml/min (68.4%) 60 ml/min (63.2%) (100%)

The dialysances by Gambro filter are inferior to those by the standard Kolff twin coil,
but they are better as much as 10 % than those by Kiil dialyzer in urea nitrogen and
creatinine. As to dialysance of NPN and uric acid, there was almost no difference between
Gambro and Kiil.

3) Changes in dialysance according to time were as follows.

Reduction of dialysance may be explained by 1) drop of concentration gradient in and
out of the dialysis membrane, 2) reduced dialyzing surface due to obstructed mesh caused
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Reduction (%) at the . . .
Substance end of hemoaialysis Changes during hemodialysis
Cambro Kiil Cambro Kiil
NPN 20% 14.4% Gradual decrease. Gradual decrease.
In the first half,
. decreasing.
Urea nitrogen 12% 12% In the last half, some Gradual decrease.
o 3 increase.
In the first half,
decreasing.
s Gradual and pro-
Creatinine 7.7% 25% In the last half, back :
Y ’ almost to the initial gressive decrease.
level.
Uric acid 23% 23% Gradual decrease. Gradual decrease.
, !

by leukocytic adhesion, and reduced blood flow due to lowering blood pressure resulting from

water extraxtion by ultrafiltration.

4) Gambo filter is compact and ready to use, does not need a blood pump, needs only
small volume of priming blood, and leaves residual blood of very small amount. Another
advantage of this filter is that the medical staffs are required much less contact with the
patients” blood and dialysis hepatitis may be prevented. No pyrogenic reaction nor blood
leakage was observed during hemodialysis with Gambro filter. Gambro filter will be widely
used if it becomes more inexpensive or accepted by socio-medical care in Japan.
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Kiil B A T8 (Kiil standard dialyzer) %
AL T ABNG RPN ZHEEY BBL
. Lo»L, o Kiil #ATERME Kolif’s
twin coil & KL T #HRhER (dialysance)
FEN D BRWENNHEZ LB 7501
HLHADZ &, FEHEE (dialyzer) o<,
HE, BIRIO¥ER, BNMBROD LBERL LK
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chbo MEL RT3 ki S vidis-
posable dialyzer ~DBRFRAHES coil Fl-crx
UF 145, UF 100 (Travenol Lab. Inc., Mor-
ton Grove, Illinois, U.S.A.) = EX-01,
EX-03 (Extracorporeal and Medical Special-
ities Company, Inc., Medford, New Jersey,
U.S.A), Kiil #-cit Nose-Kiil Envelop
(Common Wealth Scientific Corp., Willough-
by, Ohio, U. S. A.) Gambro filter (AB
Gambro, Lund, Sweden), Rhone-Poulenc
dialyzer (Rhone-Poulenc Inc., Paris, France)
RILEHFHL WD hollow glass flber dia-
lyzer  (Cordis Cor., Miami, Florida, U.S.A.)
REBBEBINERNCHER IR TN 30038
Wtk s,

4H, bhbhik Gambro #3 X M4
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FH I ozop Gambro filter v)hﬁLfW ¥, 4 W5, e, NEAELTEED filter 4 H%.
Bl cl b B sEEE B (3 5 e % f” D o filter oPEHUIL Kulatilake 212X % &,
T F O IR H S X LA;bLijvr)|(1,79,y)y pe blood flow 200ml/min, dialysate flow 100ml/min,

Sefd L T\ % Standard Kiil 2 layers dia- negative pressure 100 mmHg <, 10mgHg T3

lyzer » WL ET oM E &m0 cis 5. blood pump Bk v k2% fistula Trguy

HED, L ILETIN/ L, external shunt (J}+

M) o¥air Kiil dialyzer t BB, gl

Gambro filter (CDWT i‘?i‘é"j‘il" THZEDTESL, WIRKMNTL, HERK
BEAREEIE DD 2 D % % [RIPE e i %
to, o filter

-~ Gambro filter % Sweden, Lund KD
Alwall #3751 X » T 1054 R DB FE D5 R &
b T, KXxX 58x17x12cm, EX Skg 0

11@o dialyzer TH5 (Fig. 1). ek, o filter (X ethylene dioxide Ti4#H L

“FE (recirculate) Ho

motor A AE TAUIERE A THER L CEHTE 5.

parallel flow

Fig. 2 [i3peknbifL Tw 5 Kiil dialyzer © 2B E=— A RTalInTEh, #HHERIIMIO
kiczco filter ok THEE BIF5.  EEBIL 5% - T filter ZHLH i+ & blood line 3s X OV
10,200 cm?, KT cuprophane 2 PT 300 #% HHE T 5B DS 4 HITDHZDEER EN 503,
#FHL 5. Fig 31Xz o filter ofgdExRLc iDL € = — A PLTHEb I Tk D EH RIS HE
DT, ETF2MoOEEOHICEXLELOTTHS LicW L 57> T D,

plastic W 9 ¥ cuprophane UL XLz F T XL T P gL filter b dikh

Fig. 1 Gambro filter

Fig. 2 Comparison of sizes between Gambro filter and Kiil dialyzer
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Fig. 3 Construction of Gambre filter

L, ZOERFEHLERE CH-LicDb, ~_Y v
80 mg & ATTEAKCHIEHBAOEE LHRL -
Db, BEOENRS =~ — v L mEREYHEGL, @
WHEB NPT CEEBRIND LBk = —Vv &
HEE LUz, filter OFRBEMKEITAE B MIKFEIC
Wito T ARKETH - THIEL AL 25 200~260ml,
g 240ml BETH- 2. bbb AMRENHICE
ZDBFIKRTBRIED D, ERBEHITEESY T 2
LIk D EAMERMEEIRAT 5 0 L HEN R RS
PR 250 mmHg ¥ CFC L S R TR A&
ool &, B 300 mmHg @ Tt vHEd
blood leak %EHdbiridn- 7.

EHW MEFENE TR, EBRCCmERE s IO
filter NOMPFEBECE E Lo, ERKTHE
Bk (filter Z&1r) WO wash out B Zin\y~ Ht
B tEFEnRELHE L5 7~8ml, HAT
3 10ml k b TEWENE S,

7o BIMEBFTH O M KRR Gambro filter 2HH L
7ol &L, FOFEET Kiil standard dialyzer %
S B E sl LA UmRERA#F AL ¢ bubble
method CHEHIE LI Lzt oA, 1L AEEEDE

FEH LR, oo filter OWERIELS, mMEAR
v 7 LC A-V shunt DBATw 5 8AHEHL Y S
ZEPEEB S i,

EH & FHE

S & T ToEEFE chronic glomerulonephritis
KHFET D KPBREEBEIONT, standard 2 lay-
ers Kiil dialyzer ic¢, 47 & 48B3k 1 4EM, B2
~ 3 (1[E8 B ORI mEEN ST CE
T, HALRHFMR, MECRIE—EL TV 5EBELHE
AtE. = o Kiil dialyzer 1 Milton Roy ## sta-
ndard 2 layers Kiil dialyzer ¢hk& X 97x34x17
cm, £X 30ke, EEBELHE 0.98 m?, HBITEIL cu-
prophane it PT 150 ZEHL T\ 5. BEFDOY ¥
Y AR D DI TR g 7= Quinton Scribner
BlOBEEIRS + v »TH D%, blood pump ZH
TH LR, ERLLERL T blood line %
o ¥ oo filter EHEL, Kindery 2 SIBHFEHE
x> CHRBEHAER 2D 0 dialysate %
&t counter current IZ¥iitd X 5B L Ao,

WAL 38.5°C, VETR¥EHE 500 ml/min T
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single pass 3. mﬁ}gféﬁbi bubble method 1 &
DPFEL Az,

BHYRE L U cmAro NPN, JE#%EH, sv 7=
=, REE, Vv o4 dialysance #E b BIF, =h
BILERE TR 0 & LC, Wolf 5%0 formula i
I THEHELE.,

7%, MiEFO NPN 1 Rappaport ¥, REZER
% diacetyl monoxime ¥, 7 v 75 =vx Folin-
Wu 3, REAT Folin ¥, V v Fiske SubbaRow
BT, Ei, EBHEEH Na, K I Coleman
flamephotometer, Ca 3% EDTA @EE#E, Clix
Schales-Schales i TR FhBPIEL .

Kiil dialyzer @& i1 <ik Gambro filter %
FERHLCE BT WO BB OBEY & » THE
Liz., BEORDI, WREBILER 2 Kolf 1
NI T standard twin coil (GEEHE 1.9m?) %
ERAL 6 ADBMENEE OB Y Kiil dialyzer
DB L TR,

PR E oo 10 AD B MK BT EE O Gam-
bro filter 3 > ¢ Kiil dialyzer f#EHET, B4 8i
HBOFH U NPN, REZR, sv75=v, K
1, Vv ofEd Table 1 B, mtdEXEN
BBt&H Iz T Gambro filter, Kiil dialyzer sy~
BT L ERRL TR, B EL CREL:
MFEEEE LT —8 L e W EAD H 5. ik
blood pump #{Fi>7c\ fedICR—IEFI T+ DO mk
EEREFTPORED M < H\eEDEE Crh
ENHHDEELZLND,

KaBRELEREE

bbb mEETC X » T, —D2iiTd{bi
Mt ROHEL, b 5 —2RILKSERED AICENTR
REMEL Q5. ZORFERBEOLDIE, EFREH
IR 23l CRRAMEGE  (ultrafiltration) OfEfC
LY KGBRER I P DD THD, EECIL M ENT
MEOBEFD & U CHREEEBL Q5. Fig 413
Gambro filter ¢, Fig. 5 (¥ Kiil dialyzer -¢o
KobE EEBA) L ERKRIEEES: oBMGRE L
L0 THS., HFEED cuprophane BEDE E D
B LEM IS X 51 (Gambro filter 3 PT 300,
Kiil dialyzer 1% PT 150), BUASGREGEY RS
feddle Gambro filter ¢k Kiil dialyzer 03 2
fEOBFERY T B BHBEO HDH A bb. Fzil
200 g/hr DKSHRBEO DL Gambro filter ¢

180~200 mmHg &R %, Kiil dialyzer ¢ 100
~120 mmHg DOEESMLEL T3, /2, 8IS
i 2kg ORGHRELEHETSRDIL, =0 Gam-
bro filter “GiE 200~220mmHg < B OEEwE M
BLERDD,

400‘
Gambro filter
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Fig. 4 Relationship of weight loss to dialy-
sate pressure in Gambro filter
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Fig. 5 Relationship of weight loss to dialy-
sate pressure in Kiil dialyzer
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Fig. 6 Relationship of NPN dialysance to
blood flow in Gambro filter



Table 1 Plasma concentrations of NPN, urea-N, creatinine, uric acid, phosphorus and Na, K, Ca, Cl

before and aiter lxemod'ialysié in Gambro filter and Kiil dialyzer.

TMean NPN Urea-N Creatinine | Uric acid EPhos horus Na a Cl
! 1Y
Case |Age|Sex|Dialyzer Blood flow| (mg/dl) (mgﬁiﬁll‘ (mgﬁdl) l“(mg/drl)):i(’mg/dl)iIETEQ/L) /dD) (mEq/L)
Gul/min)| B | A BA,B}A]B\A\B\ABA \ B | A
- _— e . i
% O— 31\ 3 Gambro 230 116.2] 69.8 88.0! 45,0 9,6\1 6.2 10.5] 4.9 11.2 4.8 1 135.0 134.8 4.8 8.8 101.0] 100.5
~ - Kill 250 125.0| 74,0 87.5 55.5 9.2 5.8 11.0[ 5.3 9.6 3.8 | 133.8| 133,58 4.5 8.7 104.0] 105.1
L i | A
|
HO—0 | 43| # Gambro 170 89.0| 49.3] 67.0| 31.0] 5.76/ 3.46 8.1 4.1! 4,5 3.05] 133.8| 132.8 5.0; 9.0 8.8 101.0| 100.0
Kiil 200 88.2 48.5) 58,0, 32.00 4.9 \ 3.2 | 7.8 3.8} 4.4 3.1 135, 133,0 4.8‘ 8.9 8.7) 162.0; 101.5
WO@O 28 | Gambro 230 92.0{ 57.3| 77.0 37.0 9 88% 6. 7.0 3.8 7.6 4.0 { 140.0| 138.2 4. 8.5 8.8/ 103.0) 101.5
Kiil 250 120,00 72.0| 89.0| 47.5 10.0‘ 6. 8.0 4.1| 8.,5| 4.2 135.9] 136.0; 4. 8.6/ 8.7] 101.2] 101.0
OO | 30 | 7 Gambro 250 119.0/ 67.8] 90.0| 43.0/ 13 1! 8. 9.8\ 4.3 8.0 4.6 137.2 135.0 8.4/ 8.3 101.0| 100.6
ES Kiil 225 130.0] 70.0] 99.0| 48.0| 12.0 f 8. 10.0’ 5.1 7.4] 3.8 138.5| 134.2 8.5 8.6| 100.6] 100.3
— I B R R R e B - L -
Gambro 140 121.0] 52.1] 99.0 89.0‘ 8.71 4.5 9.5 4.1 10.5 | 4.1 129.8] 129.9 8.5 8.6 100.20 99.8
HIORO | %0 | 7 ‘Kiil 180 95.0| 6 72.0) 440 7.7 | 4.2[ 8.5[ 4.5 80| 3.8 131.2 130.0 8.7l 8.8 99.0 100.0
. - “ it B :

OO | 53 | # Gambro 170 119.0| 63.4| 87.0| 47.0| 8.3 ‘ 4, ‘ 7.5 3.6/ 4.7 | 3.5 135.8 133.3 8. ‘ 8.9/ '99.0| 100.0
RO Kiil 200 118.0| 65.0f 85.01 45.0] 8.2 ‘ 40! 7.8 4'2i 5.9 3.4 | 140.2] 137.2 8.,i 8.5| '101.0] 100.0
BOBO | 54 1 # Gambro 160 106.4] 44,3 85, 28,0 7.42\ 4».02{- 8.61 2.9] 4.6 4,15 138,21 133.3 7.7 101.0\ 100.5
v Kiil 190 104.3 53.8/ 81.5 31.5 7.2 | 3.8 8.2| 3.3 4.8 2.9 ’ 140.0| 129.8 7.8 100'61 100.3

‘ ! . —— —
Gambro 160 83.1| 42.9] 63.0] 29.0/ 12.8| 6. ] 8.3 3.8 4.05/ 3.2 134.2] 132.1 100. 1] 101.0
OO | 32 | # Kiil 136 88.0| 48,0, &0, 81,0\ 8.0 3. ; 10.2 5.2 4.1 3.3 | 135.5] 133.8 101.5] 101.4

OBO | 31 | # Gambro 255 89.0| 40.0; 60. 29.0‘ 7.4 4 9.0 2.0, 8.0 3.5 134.0{ 131.0 100.2| 101.0
AROE Kiil 260 88.0) 41.0] 55. 27.0‘ 7.2 4 3.0 4.2 7.9 3.8 1 132,11 130.0 101.0] 99.8
WO |50~ Gambro 270 98.01 52.0] 72. 35.20 9.0 4 9.5 3.8/ 7.8 3.5} 132.5) 131.8 101.2] 100.4

Kiil 270 95.0| 55.8 70, 36.5 8.0 ; 4 7.5 3.9 6.0 3.3 ] 138.5 135.2 101.5] 101.0
: Gambro 203.5 103.3| 53,9 78.8] 37.3 9.2 5.2 8.8 3.70 7.1 3.6 ‘ 135.1} 133.2 100.9| 100.5
Mean value =
» Kiil 216.1 105.2] 58.8] 75.8/ 39,8 8.2 4.9 8.7 4.4 6,7 3.5 | 136.1} 133.3 101.2] 101.0
13
Gambro: Gambro filter
Kiil : standard 2-layers dialyzer.
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Fig. 7 Relationship of NPN dialysance to
blood flow in Kiil dialyzer

Gambro filter T3 mﬁ}i;;*ﬁzﬁ 200 ml/min U kG,
Kiil dialyzer oL ¥ boiEE A, Ll
Kolif’s twin coil it Xi¥c\~ X 5 ¢, Table 2
I e EESS 150, 200, 250 ml/min kit %R
L7z dialysance %4877

Table 2 NPN dialysance (ml/min)

Blood flow . Kolff
Cml/min) ] Gambro Kiil | (gtandard)
. | T
150 \ 50 60 !
[ r 70 I
( 100 ‘ a0 |
|

FFaE dialysance: Fig. 8 11 Gambro filter
o, Fig. 9 1z Kiil dialyzer o dialysance %R, -
Gambro filter 3 Kolff’s twin coil & Kiil dialyzer
DZIFFHIS B VORRTH B Z L hbhb, 150,
200, 250 mi/min o MFEEE P 72 dialysance

3T e Table 3 2L THS.

c
£
E 150 Gambro filter
o . e
[ . .
£ 100 TR
=4 Caeees
e LR
= AR
3 s0 .
oD
5 50 00 50 200 250"
BLOOD FLOW (ml/min)
Fig. 8 Relationship of urea-N dialysance to

bicod flow in Gambro filter
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150y
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Fig. 9 Relationship of urea-N dialysance to

blood flow in Kiil dialyzer

Table 3 Urea-N dialysance (ml/min)

Blood flow . Kolff
(ml/min) | Gambro ’ Kill | (standard)
150 75 50 100
200 95 80 125
250 125 100 130
_'g
£ B9 Gambro fiter
L
(&)
=z
B
< 100
= .
a K . ®
@© PR ’ .o R
£ S, e °
£ 50 e
& '-".‘"s- L
(8] . .
0 50 0 0 20 0

Creatinine DIALYSANCE {ml/min)

BLOOD FLOW (ral/min)

Fig. 10 'Relationship of creatinine dialysance

1001

50

.to blood flow in Gambro filter

¢ Kiil-2-layers

] Kottt twin coit

0 50

150 200
BLOOD  FLOW (ml/min)

250

Fig. 11 Relationship of creatinine dialysance

to blood flow in Kiil dialyzer



sV =

v dialysance:

Ji#t -

Fig. 10, Gambro fil-
“ter & Fig. 11, Kiil dialyzer & CiRiziEE L < bW

(G

Gambro filter

107

Table 5 Uric acid dialysance (ml/min)

Blood flow " Kolff
o dialysance %R Tw5. Table4 iz AR 3 (ml/min) | Gambro Kill | (standard)
fEo dialyzer CoOEH U - dialysance B,
C 150 50 45 75
Table 4 Creatinine dialysance (ml/min)
200 65 60 95
Blood flow . Kolff
(ml/mm) ( Gambro Kl (standard) 250 80 90 100
- | 4
150 50 50 75 48 ml/min, 200 ml/min -¢ 80ml/min, 250mil/min
200 \ 70 60 95 T 90 ml/min @ diaysance TH 5,
’ 80 80 105

Rk dialysance: Gambro filter (Fig. 12), Kiil
dialyzer (Fig. 13) TIIFRE DB H % b i, Table
5 1= 150, 200, 250 ml/min 351} 3EH L 1z dialy-
sance Tz,

<
E_ .
E 1501 Gambro filter
ul
(&}
=
<C
£ 100
— -
= :
o . '-. .
. .
_el o <t
2 s cate LT
ks cot 0 .
5 DR
» o
% % 100 Y —50

200
BLOOD  FLOW (ml/min)

Fig. 12 Relationship of uric acid dialysance
to blood flow in Gambro filter
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Fig. 13 Relationship of uric acid dialysance
to blood flow in Kiil dialyzer

£#EF ey v dialysance % Fig. 14 & hiF7-.
Gambro filter DLDEFETH D05, LRLELDOEHR
HDHLOTHBHD, 7v7F=v dialysance o
FELAGRBRRLTWS, MIEE 150 ml/min ¢

<] ai
) o]

y ml
Phosphorus  DIALYSANCE( k)
(&)}
o

Gambro filter

Fig. 14

DER8
{k% Gambro filter,

7.

NPN dialysance i&owtit Fig. 15 @

<’

dialysance DY HED DN,
FirHE D BT s,
CET o dialysance OBEINAED 555,

ED i) 0 200 70

BLQOD FLOW  (ml/min)

Relationship of phosphorus dialysan-
ce to blood flow in Gambro filter

dialysance OZBERHZE(L

EEBEVITh 04 dialysance QRFAAYLEE
Kiil dialyzer -CHEL T

Ny Eeld

FEHBEH 1 Bl Gambro filter Tlio%e

LA L OB
Kiil dialyzer TiXZEHTAIHA
P RAR

B L%, W dialyzer CEROE(LCEERIX
% 150 —-—+—— Gambro filter
= (l+sp)
= -7 ™~ - Kiil-2-layers
Ll
(&)
Z 100
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Z 1
= § i
------ e
Z 50 ;
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0.01¢P<0.05
o1 2 z. 6 8
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Fig. 15 Relationship of NPN dialysance to

duration of dialysis (in hours)



108 A - 122>« Gambro filter

13E A ETnnA, HHBBECH~XT Gambro filter
TIEHI20% D, Kiil dialyzer Tr3#14.4% o dialy-
ance DPWPERL T2, ,

RFEEFE dialysance kovik Fig 16 iRl
7z. Gambro filter, Kiil dialyzer » & &EHTEIRIC
13 dialysance DEA % H T\ %23, Gambro filter
TSR A R inoEm 2R L, Kiil dialyzer ©
R EHA R OERPRDHID ., Licho T
BHHETERCILT dialyzer CRODPEHRELRL TW
5. i, BHBEIBERC T, TR Gambro
filter ©12.0%», Kiil dialyzer TiX12.5% D%
ZFh dialysance DBRAEREDTCND,

E ———— Gambro filter
§ 15 —= ==~ Kiil-2-layers (I:S-D)
E
L
Q
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<
£ 100
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=
a
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= .
P{0.01
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Fig. 16 Relationship of urea-N dialysance to
duration of dialysis (in hours)

7 v 7= dialysance & o\t Fig.l7 0o Z
k<, BHbAE, Becd L, Kiil dialyzer ¢
v 8 BRET# TR TV B 4%, Gambro filter ©I%, %
Figto 6B ERL, ok, HHT6R
M, 8IRfEICi dialyzer CHEEMSH B, Fi-
EFBRIARAT e~ T TR dialysance Qi
1% Gambro filter <©7.7%, Kiil dialyzer ci325%
TH5b.

—— Gambro filter

150 ==~~~ Kiil-2-layers (] +s0)

100

Creatinine  DIALYSANCE (ml/min)

P¢0.0!

o T2 Z 3 8
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Fig.17 Relationship of creatinine dialysance
to duration of dialysis (in hours)

JREE dialysance o CiX Fig. B D2 &<, T
dialyzer Th#7n<, BFRICEIL, L&, »
¥ D ELERFTDI. BTERCY, BB AT
23% @ dialysance DY EHTW5.

~——— Gambro filter

o
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o
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Q
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o
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Fig. 18 Relationship of uric acid dialysance
to duration of dialysis (in hours)

7535, Gambro filter {# AR OEIER, Fiicou
TiRE I L 75 DiF o o, pyTOgen X
B d &5 HBR, BEUI RS- koL, Dblood leak
LD T, HTFMEDER T 2 LIER L H- o
P, BECBEY T icicd £ Ttk Exbh
el '

0130, MEBMAE, Na, K, Ca, Cl &2
1T X CEE DT, Kindery 2 BOBEMEHK
(Na: 132.0~134.0 mEq/L, X: 2.0~2.2mEq/L,
Ca: 2.5~3.0 mEq/L, Cl: 103~106 mEq/L) & L%z
Mo T, W dialyzer @ B\ -CEFFIR T, Na, K ik
EHTETL Ca, Clikizk A EBLERDI b - T,
1272, ZRhOREFD Ca {HARREN 2 LI DTk
COEWK Ca BETIIENRKO Ca V10 EFR
HEOVMBTERCOTER R EBLRS, RED
Ca BEC SWTIIE L BRLKO Ca R LER
FOHELL, TWEBD TR,

% #®

ATEBEOBERITH S, Kolff & Berk® ©x» T
B REVC S A BE &, EI L C B3R, technology
DHETEL ORBEY LT D, BRI E
RO I w ATEBOSERIE T3 h, 19564 Kolff &
Watschinger® Iz X » €, HbaUnlE BEIh
7= disposable 7 twin coil dialyzer 23S, &l
e KBEEINRDEY, ALBEC X 5 MEEN
PERENC S B D Ahbh T &, 19524 R4
HHCIL 20 B AR 4 o e Kolff B A TN 2k rsiE
LY, OB AENTREBREIEN L T KE
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L CTmEER R A B, Zha1960F %, ks
W & — BB TR oo T,

Lal, REL TNEERSE I thbh 3 Hic-
T, RECHBEMBILERC &, BIUZRICHES
FF4enRifE, %7 blood pump DLERZ Linb Y
BEm A EE FEE X, Kolff’s twin coil 1283
DO I TEL, 1960F Kiil k- T,
sandwich #o counter current dialyzer 23EH X
., THIC19624E, 19634 Cole L1V X » THE
Eh, TABLO Kiil # dialyzer 2K < BRFRATC

FhDIE- ¢,
UL, o Kiil dialyzer i & @Bl 7s

<, blood pump % RLNERFILILD B A, dialyzer
DM|AILT, 143, Uik, leak test, b LKL KT
e D OREAREST D ok &, T h B LU o staff
PER Z 2 d B T, FOREFEBIT Kill dia-
Iyzer %IR35 & ZABSVH, ZARKLDOER,
FHR, BRI P o medical staff ORBEREVL
WHEEME, 2D, BEMCEEEMTIESRS
<, BEmBEENTC X B MmEFD medical staff ~
DR UL LIEADNACE D, BROEF v &
=T, St —1EBp06 disposable 7 d oic
Ho o HHEAZ BT E T,

=77, brECBT ABRE, REOCEFT VLS
L (19694E6 B), =4 A TH63MERE, =+ — L FU52HEE
&, NEOEH® (19684E11H) @ = 1 A FUs6HEER,
F - ABBERIC AT, FFE DR F — AT
BN L T & T B,

Bk, aqrBlicL s, #1811 A, LOBEH
Y X—, R ICEEREBINCS - oo NTRER
PLBIERBRETHA S,

XC, it disposable parallel flow D
—ABIATEED —fE Hv 5X& Gambro filter
IR HERT 5455 C, NPN, RERR, 7
V7=, REE, Vv 0% dalysance XHHL,
dialysance DOFERZE(LE b BB L.

ZOBRHRC 8%y 525 R miNEE»H
%, MEREET AT EMHELT, (1) BhFR
» v MEE, (D mFE, (i) dialyzer o pyiEH,
(v) ERBEL BB ToNS.

SEDhioid Gambro filter f# FFFEFIOB%
R+ v MR 3_TH~+ v G, blood pump % 1{#F
e e, —EOMKRENELNICRETD
dialysance # iK% 2 LR TE - . T TR
Table 1 T/RL7 X 5 B—EFCh, FHHHIE
WIT 2l B Y, Kiil dialyzer {#fKsE Gambro
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filter FARRCETMREENE/LD, IDLIKSR
EOHNTRES V- HWAEL THIOT, miuHE
E—E Lo e,

Kulatilake 5% X 5&, FHNBRERIT Kiil
dialyzer 3 5 »% Gambro filter X b 4 fiEEEIX
RIFCH D2, BHTEE:ASE Gambro filter ¢
E% X 0o, mEpnEER Kiil dialyzer
L v % Gambro filter oz 5 BRIFIC/n S L DR
RUE, hitbhORE Tl Gambro filter T4
Kiil dialyzer T (@IEE L MIGEE TH- 7o &\
Z2X5.

B OKGEBREIT OV Tk, Fig 4, 5 WL
25, {ERB cuprophane [FIDE X DE ST
BREBEOEILERDO LIS HE S T HHD
EEZbNS, Fio, BEoMIBIL-Cd PT 300
DIFER ML, Bhb o bvbhTes, Kula-
tilake &% @ 140 Fid, blood leak 13 1 Fd 7adso
JzEv 3 L, Alwall'® 3 1,000 $ILL ko RGI#TT
blood leak i3is\ D= & CThB. ik, Kjellstr-
and 5% @ X%k, Gambro filter &3¢ % blood
leak OFAMEL0.8% (2@ 1ED T,
ard Kiil dialyzer 2.2 % (2,050 EH45E), UF
145 o 7.5% (A00EIF30[E), UF 100 ©13.4%; (186
EF36/E) T HBUBL L&, & Gambro
filter @ ultrafiltration w3 ¢/ 1T standard
Kiil dialyzer w455 X 5 TH 575, Lindholm!'® 1%
standard Kiil dialyzer % {#FH3T 58550 —50
mmHg & 7z [BEC mEEN% 8/, oD
ultrafiltration B L Tk 4 < M /o & LT
5. '

dialysance vy Ladefoged 517 3RFRIC
o, Kulatilake BP X7 v 75 = v WG
& T\ 545, 150 ml/min o mIREE T, RESE
1% 80~85ml/min, ZVv7s=vi%x 80ml/min o
dialysance TH 5. IhbiibhbhoOREL VHF
FRIFLHERETHS. bhbhbhofEcl s, BF
2%, sv7F=viIZBL it Gambro filter O3
5 2% Kiil dialyzer ¥ x v, NPN, REZIZOWT
13l dialyzer CTRZEEI/nho7z. dbAAL, Thb
o dialysance XMEREIC L ERIND D, Gl
200 ml/min ¢ Kolff’s twin coil (standard) o
dialysance % 100 % & LT, Gambro filter, Kiil
dialyzer #Hi#g 3% & Table 6 DZ L THB. =
hersd, BRER, Jv7F=viEonll,
Gambro filter ¢ twin coil X Ki¥7sw73, Kiil
dialyzer X D10%HEL ORED L 5 TH 5. Ladefo-

stand-



© 110 JFE - 1@ Hs : Gambro filter

Table 6 Comparison of clearances among
Kolff’s twin coil kidney, Gambro
filter and Kiil dialyzer.

Dialysance (ml/min) ; Blood flow 200ml/min

[Kolff (standard)[ Gambro ‘ Kiil
|

NPN P1100100%)  [75(68.2%)(70(63.7%)
Urea-N 125(100%)  95(76.0%)(80(64.0%)
Creatinine 95(100%)  170(73.79%)|60(63.2%)
Urid acid | 95(100%) 65(68.43%)@0(63.2%;)

ged 504 RESE dialysance o, Gambro
filter, Kiil dialyzer % i L ¢, 150 ml/min ik
O mEEE ¢ Gambro filter 13 Kiil dialyzer X b
256~A0 ml/min @ EBHER L L, I DLEmMEEES
WeohCl dialyzer O£ AE b BT
W35, Kulatilake B9 1k 7 v 75~ =+ dialysance
o, 4 Bo Kiil dialyzer r L€, 150
ml/min mfEE ¢, Gambro filter 80 ml/min,
Kiil dialyzer 70 mi/min 2\~ 5 %8R % %2 T\ 5,

¥z, dialysance ORIV TIT,
Kulatilake 5% 1X12IHE#EHT T, RIBER, 7Vv7
- = v Jff dialysance (XEHTBERHE 2 B % ik Kiil
dialyzer % Gambro filter ¥ X b, LIEBERAE
- C Gambro filter “cABCHInL, Kiil dialyzer
# L&D dialysance RTEE- T35, LOH
BmELT, B UHMOBIRESHAERL B2,
BEARE 70, BRI EL L CERIROEE
BT 2 2 LB TS, bbb OB Tk
NPN, REEHR, RECOWC, @l dialyzer oK
BB H E D EXRD LRI fo. BERT
R IR BRI 078 7o 12~25 % @ dialysan-
ce DESEEDI. JVTF=VEDOTDR,
dialyzer ¢%a35 % L 5C¢, Gambro filter ©i3 5
2% Kiil dialyzer I v, dialysance OF/ERITEL-
Z & Biodso 7o (Gambro filter, 7.7%, Kiil dialy-
zer, 25.0%). = OBKY dialysance OETOHE
BTk, Bifeo dialyzer 28 cuprophane %
NIET TR E L ERBP D EOREARIC L D E
AERBIR> T E D, ARPPIUIZ0
FBREPMETFT L CL 5O YURTH D, LOBIEN
EICERRIAAEL, ERBNEREI RS T5 &0,
FEHTC X A ultrafiltration & X AR IEE DA
I - CTERBLCmEMETL, dialyzer #@%
MPRERRA L CL B, dialysance pMET$
BHIEHBLRBUBETEL 5. ZoM, Kulatilake 5%
DERE L Bl DERY ), 5%, LB 2nm
2 DBERHD.

DECREFH DT TH B S, bBETD Gam-
bro filter OFBITRETH b, 197010731 BHAE
TERBIRFRC T - TV 7oL,

Ladefoged B'71c X 5 & dialyzer R, ¥,
WILC, EER EFOBBOMKNEY & CENMKRE T
hsms B EEE% Kiil dialyzer » L ¢ Table 7
DT EL BT D, BEifBo 4FEC BHETHE
Gambro filter 4 &4 Kiil dialyzer 1&45HE
LFBEv5. Lrl, 1 @HOBEHCAHEEELT
v=—7@EC 54 Denmarkz v —%(97.2 F o,
2,600 F1) © Kiil dialyzer X hEL 2L &5,

Table 7
e % w4 | Kil |Gambro
Dialyzer DfRfk, ¥t 1 —
By, #irc, ERR, EE 2 -
WA ' % | %
& 1 %
By hEmoBARERL T

hhat Gambro filter 2 {F - 7-Fl& > LTt
X b compact ¢, BEMCFEMD DD I LB
BELBRFEME DS P, 204 staff oo s
CILEFC home dialysis, over night dialysis 12
WEHRTHD LEbNhS, Fi, staff ofFENKS
BT ARARIERRRL BB, LT, B
RIS » T\ % dialysis hepatitis DO
L4407 feB L, disposable @i, HBIeRL
LW AEFCHROLLUCTHEATES, BE, Z0F
Wic A bEe 5 hepatitis 1o Ty, bitbhnEs
LT &% B k> TBRALM XLLID5% 27k
V. EDTA OFEH L % & 19684, 45D —= v
SOFH Y £ —CEE 107 £, staff 7040 viral
hepatitis ¥ R5Z LN CEBL, BEHEBFHEEZDO
WO 2 %adTesd, Xbic, Eadiey £,
BEHoOMME L LI - hepatitis OFEFILHEIML
TETCRBYD, ik staff ~ORPPFEBIN B,
PDETE, WERREFISRETERE O, b
bh OB T, W30R0EBEENREED B, H
I —BEDOTE P TV AT IF—ED EFHERT
WBD, DI BLEEREL2ZOAT, TbLE
BirELY, stalf ~oFELBRROL ZABDT
s,

F 7z, blood pump %{# 5 & L X » TENREHEE
BHTZENTESBL, hypercatabolic 7RI
high blood flow CTHEHTTHZ LB TESD., ABK,
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Table 8 Comparison of clinical characteristics among several kinds of artificial kidneys.

Dialyzer Surface Area Prlmxng Volume Durea Dereatinine Removed Water
cm® Imin. M/ min,
) ) ml./hr
Twin Coil 19 -1 120 ~15 80 ~ 1 200 .
standard - 000 800 'OOO (blooed ﬂOow: 200 ml-/r?w?n.) 3mMb/min: 100mmHg'
mi.
2 UF 145 14,500 450 - 600 120~ 180 80~110 3ég“TH9;§88rnﬁQﬂ
(blood flow : 150~300 Mi/min) o
N 0 400
9 UF 100 10, 000 360 ~470 100 ~190 90 - 130 17§“"*@ zoomlhr
(blood flow: 150~300 M/min) Imin.
4 Chron-A-Coil 9,000 500 ~ 600 60 ~ 90 50 ~ 60 1.6 M /i
(blood flow :150~200 M/min)
) 100mmHg: 250 M/
5 EX 07 7, 000 240~ 260 110 ~180 70~100 260 . 800
(blood flow: 200 ~ 340™M/min)
. -75-90mmHg: 25 Mmin.
60 Kiil-2-layers 9000~1,000 215 ~ 350 80 ~ 120 60~80 .z, . - 193mbr
(blood flow:150~250mML/min)
. -100mmHg: 200 Mihr
U WG No7200 550~ 650 150~ 200 90 ~110 75 -85  egnmner 2R
(blood flow :150 ~ 200 Ml/min)
=79 1%8r“Uhr
& Gambro filter 10,400~13300 200 ~ 300 80 ~ 120 70 ~ 90 100 -~ '
ambro e (blood flow :150~200 Mt/min) -200 @ 400

EREYBERR TS Z LR X T, BHEY B

ZELARETCH B,

7o, MBI OB cHd. 20k, HBETD
AR A B EoEE R E UL, #H
THBEIIT SO LB A2, BnEETT O
B\, BIEMOBR AR I lebhabiE, T
BHEC/ID L BENBESDTH S,

%72, disposable DWWz &L O CEMAMNER
eh 5. Kb ThHD L BAFIMEL 0%, REDY
LB TEy, BEMEC s T B AED—D
RaRLTWE 57 S 5 BETHA S,

R, BEFAIL QW 3EBATEROMLEEY
¥ Tic Table 8 iy, ML, D~
5) tha A Bl 6)~8) ixparallel flow BThH 5.
7t3, UF 145, UF 100, Chron-A-coil, EXO01 o
dialysance BAL -Ci%, AE O % —Eic 5|
HUte, Bft, =4 VECHFEnEEO iy UF
145, UF 100, EXOL xbie EX03 ot & =A1
LAFTESBL, MUF—ABTLFD size /X
Wi ore W. G. No. 7200 o3 2 Brauns & Fraba
#> Cobe mini Kiil MBI CHEIRHCHEA I
TETD. ChHEMEONTHBOMSE, EH4E
TEEDEELVSONDDS, BRI b, o
N ORI T CHERCHD L THD. oE
DEBICE» I ALEBOMIEI L HEENS &
ZAHTHS.

ANTEB OO BN OWTL, FORE—BEE
HE, HREHEONME, Tofiftty & -0HEE

—BRER, BER, HNE S0 medical staff 7R
E, BREOHE, MEhle, BLib oz bl

NHBRET, Ab, BROER, HE—2tkrEiE
2, BRORE, BANLY, BEEN RGBT
Wi EBBRICRDNERETHA W,

i1 B

1. B3 14#ME Kiil dialyzer (2/8) &
TRBIMBEN 2Tk - T & eBEEr28%
104 1%L, Gambro filter(disposable par-
allel flow dialyzer, Alwall model) % {FH

, Rk Kiil dialyzer & HBIL T % 0 RER
%ﬁi“\f_

2. HL?JV\P‘P%OD A B 5 ie Kiil
dialyzer Oy 2 (FEOBEL 0 2 LER D 5.
+ibb, 200 g/hr D KYBRED = oic, Gam-
bro filter ©it 180~200 mmHg oEHE %%
B Lk (Kiil dialyzer —crilaE 100~120
mmHg),

3. BB AE A B0 NPN, RRER,
v =V, REBO4 dialysance #HIFEL
Kiil dialyzer @ 4 b & KL /=, #2113
WEEE 200ml/min ©, RFEZEFE dialysance
95 ml/min (Kiil dialyzer -ci& 80 ml/min),
7 V79 = dialysance 70 ml/min (Kiil di-

alyzer 60 ml/min) -, Kiil dialyzer i<
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CETFEFCTH- . NPN dialysance ik 75
ml/min (Kiil dialyzer -cix 70 ml/min), R
B dialysance i 65ml/min (Kiil dialyzer
Uk 60 ml/min) > Kiil dialyzer i3 iz L
WETH - 7. LL, Wwind Kolff twin
coil (standard) itk I Xnh- k.

4. =i p dialysance o REREIIE(LI DU
&% e, Gambro filter, Kiil dialyzer & %
CEF Bk 4 e dialysance BETL, #
THHC ZBEARE D 12~25% O EA EE IR L T2,
#FE, JUTF2VIEDONWTDAE, Gambro

filter TRBEWVBLCIE LD VULNGLE

MAFEENR, 7.7 %0 KTHRO BYERTH-
. = h b dialysance OFBWEFCET TS

Bz, BRERAOBEAROKT, REO
BIMERAEC X2 Ho 000 < 2BEMEED
WA, %o, ultrafiltration & X 5 KGHE
At CIEBRIMEESEA L, MEMETL,
MEEESETT 5 e mEcks3b0sE
bits,

5. z @ disposable dialyzer % compact
=, MEERF 0B, blood pump %
VEE T, BEIREDBRFANEELD RS

T A, HINEDEbTC LN TES, FHHC

WL T, BEOMK staff RSB aNDHH
L% W1, dialysis hepatitis O 11 %
LN TE5,

6. 4%, o dialyzer BT 2Hb2RED
ERGIE EoBMEABRIND &, TOHEIG
T X-C, &, BEribTaEEralE
O MEBEFCBEHCH B 2 LR TESD,

BERLEhics T, BHINERE HROZ

e b O BRI L R T

KA OBEILE 8 B AANLESRFS (1970£!311
A18H, M%BT‘E) =, IR OEL .
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