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18544 “FEHT (Dialysis)”EWLNVSEEDHLE

Hoop Dialyser
M T

i
L .- =

i T

Figure 2. Hoop dialyser of Thomas Graham, with a ‘dialytic septum’
Thomas Graham (1805- of parchment paper (1861 [2]).
1869)

Dialysis: ¥ PR ‘DE OE "... might be applied to medicine" (1854)
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R ZAD NI (Artificial Kidney)

"... by which the blood of a living aminal may be submitted to dialysis outside the body,
and again returned to the natural circulation without exposure to air, infection by micro-
organisms or any alteration which would necessarily prejudical to life." (1913)

John J. Abel (1857 - 1939) "Vividiffusion" apparatus from Abel, Rowntree and Turner
(1913), Johns Hopkins Medical School Baltimore
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1913-1937F DRI KELRE =~ T-fh & E Fl

1916 FE KYHTIZIE., EILDERMSHEBINI=EILD D (
hirudin) W& 3E EHE—OHEREFIfZo1=,
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FHL/T:O
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Georg Haas
“About Blood Washing” (1928)

Georg Haas dialyzing a patient with acute renal failure (Giessen Germany). Survivors: none
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19265 HFETHERIDAENDEHTERDE

saline inlet for thermometer saline inlet

Georg Haas (1886 - 1971)

Haas #4754 —: 1923F(ZfAFEIN. 1926FIZK 1Y DGiessenTHIH TAIKIZ{FEH
-,

2UEBETEEE~OERT. AfIrEAOoNEN BREEFEED, ENTORESIZH
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194548 HRAPDAIBRICLIEEFESE

Stationary 100 1 tank

-—

Kolf’s rolling drum artificial kidney

JLIDITEEHDEE (67THEDEKME)
N HAEE-RUBETETHIV5D
Kampen Hospitall21945%9H3HI(Z
ABEL. LEROEEZZT. 5Tk,
B3RICBAR LN DR TR T LE
THEIENBA T,

Willem Kolff
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AIR TRAP &
BURETTE ~._liit-

VISCOSE TUBING
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OB ANITEEDBrighami B & (1948)
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The Artificial Kidney: a dialyser with a great area.

W. J. KOLFF, Specialist for internal diseases at the Municipal
Hospital of Kampen (The Netherlands),

H. TH. J. BERK, Managing Director of the Kampen Enamel
Works. with the collaboration of

NURSE M. ter WELLE; Miss A. J. W. van der LEY;
Messrs. E, C, van DUK and J. van Noordwijk

(Submitted for publication October 6, 1943).

with comments by

WILLEM J. KOLFF and FRANK A. GOTCH
Reprinted from Acta. Med. Scand. CXVII:121-134, 1944

Brigham type of Kolff Artificial Kidney (1960)
19444 . J Am Soc NephrolmW 2 hTHITLT=,

W.J. Kolff£1944F (-, TEFD BRI > TR BN DM E
TEMIZCEHTHRETELZVEDIIAL, IELFEOEVHE
BIZKRWCHREEEZALSHRKT1To-. SHINIEKT
ETCVWVEWIEILHELNMBECATHAN, HROBREE
NZDOBRBEZITHIOTHENMEGRINTWDEZAEZD
DM DIELWLERTIELGELEASH, FEERIZFrank A.
GotchD &M ERTHADIXFHIZET 5,

Reprinted with commentary: J Am Soc Nephrol
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1945-1960: AI%ﬂiﬁLdS(‘J'éﬁ'iﬂﬁd)JE$

Alwall #ALF7SA4Y— (1947):

HRTRIDOKRAKIFO—)L
1= AN TEfE.
HIKDEHRIZRE,
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)M‘F‘éﬁ*ﬁ EEDFRE)

fEIE TR A

Academic hospital Stuivenberg (1956)
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Homer William Smith
(1895.1.2 - 1962.3.25)

OXFORD MEDICAL PUBLICATIONS

THE KIDNEY

Structure and Function
in

Health and Discase

HOMER W. SMITH, A.B,, Sc.D.,, MS.
Professor of Physiology
New York University College of Medicine

The principles formulated by Bernard and Cannon are especially
pertinent to the problem of renal function. In all the higher animals
the plasma has indeed a remarkably constant composition, not only
from individiual to individual but among distantly related groups.
This constancy is in large part a consequence of the activity of the
kidneys, which under all conditions excrete 2 urine of such composi-
tion as to offset any tendency toward deviation in the composition
of the plasma. In the last analysis, composition of the plasma is
determined not by what the body ingests but by what the kidneys
retain and what they excrete. It may fairly be said that this regula-
xmyfunmm,wlongomloﬂ i just as important 35 the excre-
tion of the waste products of metabolism or of foreign substances,
which hitherto has received nearly all the emphass
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1960 tHATHDHEMEAREGMET /A

— RHVYTH— b (the Scribner Shunt) —

HATHRIDKAEDIA
AHEIAVI ¥k (Quinton,
Dillard, Scribner, 1960)

Belding H. Scribner

LEE, BARARINEL2DABENAHEEIC
HoTH. MET7IEADGIRIZKYBEHREILKIZ
HREALA D=, (MEOWE=FBHOLHY
o)

ScribnerlZZh (LTI D L5H v MR
EL. BTARORENLTHEICEBLT-,

All silastic, single
break Scribner
shunt (1964, 1967)
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1960 ZADEMHEAL-HFEETEE

[ 7RITagS 4]

Recirculation 20°C

heparin 2 Iaye; Kiil

pump R —

I 1 _— it
/ dripchamber. ]|‘ I i flowmeter
N ,
.. — 8o 3851, W *

. dialysis flund i |
arter vein
v  rewarmer 20°C. “
-~ + | pump
— '_--_:_!17

“ROV)TF—-522%” (1960)

V7ML EFEEBE T2 OMBFENICEKREFOMRE
D AyH" Elgot=,

SHOEENBHREZBRIRSELRWNV U IILNAR"AR
THAIDIZH LT RATLIEBEEBFERT 5/ \vF
AR, RO TERIPEDICONTENBEND AT ZEMN
Y BRMEMNET Lz LOLZDU AT LTHEN
HEEELTITHEELT-,

BEOHIREZF AL TMRZANMEIRSE DA A TMR
RUTIEEEEREINTLRLY,
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1960 EADEMHEAL-HFEETEE

[ 7RITagS 4]

X—IWBALTEATS54HF— 1960

UTRLTESRMFEBERO IO S LEIL EF-ED0,
FE. REHOFRNMNEMZTERTIEEZTEIRT D
FEREFRIBTIDER/LGI O,

TNTHE, [HZERIE. 2T IELIREN L
WSFE R H L THiEsnT=. The Seattle Patient Selection Committee

(Sourca: Lifa, 54:102-125, 1962)

They Decide Who Lives, Who Dies
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1960-1971F EMHHRFEM CTRIORREFESR

C.Shields|X @M #EHEME 1 ERIZ T, 1971 F(Z505%
DEFIZ, DFFEETHRAL-,

{BARIZAV Y R E1960FE389RIZ 7 RILIZTIESA
‘H‘s

BiTaRIIERE—E, RICEZREZITT-,

STRILTIIL—T 31962 F4A DR A TR DM BHTESE
AEEITOTWAIEETR KL .

Clyde Shields (1921 - 1971)
T ML TR ENT 5 E ]
ZHEIT-ERDEE,
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1964 F—REBEFEDWMRAICKS”B " MBEH

15 MONTRS EXPERIENCE WITH A NURSE-PATIENT OPERATED \_‘ 1 'V ,
CHRONIC DLALYSIS UNIT

S.5haldn, R.Baillod, C,.Coamy, J Cokley and L, Sevin®

Chronie intermittent hpamodialysis has proven to be o watisfactory
thorapeckic approach to the redabilitation of sslacted patisate with end
atage reonl discrse

Since April 1955, 9 gatlents with end atage renal disease (Table 1)

have beet: treated ant 7 are alive. well and rehateistuied, The total patient
«xgersence to <ate hawe baan 6.3 yeara and thare Rave twen 1o fallures (o
rehatdlizatkon, ar delined Wy refuysiog 10 0 Job previonaly held delore ta-

comuing too Al to work and requiring dlalysls cherapy

JECHNICAL ASPECTS

Canzalation teckalques
Indtially 4 patiests vete treuled with iadwelling femoral vezaus
catheters'®) bat ar patiest ¥, P, coatalned a faza) palmonary embolus

froms one of these catheters 10 months afler commaencing therapy, whet Figure 1, Patlet C_ 8. wilh leg camula Figare 2. Patiest R,J, weighing himself during
to waw fully rehatdlitated, the cshatera ware removed froen the nl‘,qr 3 during » perwod of self dislyeia. The patian sall Alslvals

potients then on 1ae progremme sad silastic teflon camaulas manctedhs) 10 able to start, moaltor aad firdah his

Subsequeztly thess canneles ware modified 10 alngle break silastic tellon dialyais

aannulastd), The site of kehilal preference for cansulation Ls the lag weing

the yowterior Hblal artery and long saplanods veln and g rmitting masximam
uae of hoeh armes and comngdete abdlity te run one's owe dialyels, Including
Mlarling and Uztohing (Figere 1),

19644 [ZShaldoni> &, EEMEAD ANERIZHIBRAH->TH, T—REE
BEOMRICEYBMMNTASIELEHK KL, §HB3I—0OY/\T, Limited
Care Unit (LCU) L EH D B 2 EFRIAG; JﬁO):E A—IFEIZKYEES
NAMBENFE

THM, BRENLISLEEZAMNRBIN TV ILEFIERIFEL,
Shaldon S, Bail'od R, Comty C, Oaklay J, Savitt L: 18 months

axpariance with a nurse-patiant cparatad chronic dialysis unk.

Proc Eur Dial Transpl Assoc 1:233, 1954

Figere 1. Patlomt 0. % rapincog nalin
g » presvare dnp daring welt
vl




19644 HATHRADEEMBSZHEERE (HHD)

16FEDVEZCHMN U TRMILEEEREZTERTEMERITHAEFERINT-, TNIZKYEAIZL
Nf=ScribnerBEMEDND TP =7 DBobb|ZGHL TAOLXERAD BT EEXEOET-, LXIIIN%E
FWTBETEMNEITo=. The Mini 1(TER) EWVSBITEBENIREMSNTLSEYTHRIID
EEMHEBENTAZEETHSD, Western Gear Corporation IZ&>TEEENF=F— LT AT S54(
H—HOEE,

Design and Construction of a Portable, Single Patient,
Dialysate Proportioning Machine at the University of
Washington 1964-65

end was distraught but IArlecbgnizedkthe voice as belonging
to Belding H. Scribner, the inventor of the arteriovenous |
shunt, He was distressed because the “who-shall-ive com- |-

mittee” ' had denied treatment to a 16 year old high school [

Figure 6. The Mini-l at University Hospital shortly after its dekvery
in July 1964. The negative pressure monitor is on the second shell
next to the dislysate effluent pump. The conductivity and tempera
ture monitors are in the upper left corner of the chassis drawer. The
dialysate temperature was set by rotating the knob below the termper
ature monitor. An auxliary test gauge is next to the consolette on the
top shelf.

'
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1964 HRTRAOOEEIAENEE (HHD)
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Figure 9. Patient C.H. dialyzing at home with Mini-l using a Kiil
dialyzer manufactured by the Western Gear Corporation.




19674 FHEEMFE BN (HHD)ICEEHT 2L REK

Proceedings of lh?; ”Fourlh Conference of the European Dialysis and Transplant Association

AN INDEPENDENT SPECIALIST HOME HAEMODIALYSIS TRAINING
AND SUPPORT UNIT

Paris, June 1967

S. SHALDON and J. J, OAKLEY

The National Kidney Centre, | Fairholme Gardens, London, N.3, United Kingdom

Two years experience of home dialysis on a limited scale had suggested that this form of
treatment is superior to hospital dialysis as its running costs are less, it producss fitter
patients, less staff and space problems and less risk of intection and hepatitis (Baillod er al.,

1966). In addition, it has shown that;
1. Hospitalization back-up was virtually unnecessary.

M:[k':d!—)

S B, AEMRETBFEZOBFMAERMICELESNTLDH, S
EHNMATHLELD RIFEBREL

Shaldono R ELI-REEZDE

Remoteness from the training and support centre was not critical
Need for expert medical supervision was infrequent and usually rela
Outpatient recannulation was & practical proposition.

Blood transfusions were not routinely necessary.

19674F(S. Shaldonis (/X)) TOEEAEEDTA(I—HA s FEHT - %zn_i o
EEMRETEEICLY, BEIRN ERAZVT | B BGERMR - AX—
RIGEDETFHAC . BRRBERAE O G E DB YR DR, MO0 0D
= DHMDLEREDIERGEDF RN TN ELEERRL




1962-65% I—AV/NTOMAESBHEEDER

Europe 1965:

~ 160 chronic ESRD patients
~ 40 dialysis centers

EDTAZRTO|MEITESDE, 1965FDI—0O Y/ NIZ(FHI160 ADBIERLAE

FEDEMBERE. FHAODENERBIESGETTEMRENER L
Alberts C,Drokker W: Report on regular dialysis treatment in Europe.
Proc Eur Dial Transpl Assoc 2:82, 1965
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GOERE] TEEETOLYDRMELATSAHF—0

Eariy C-DAK 1.3

Extracorporeal ExP-700

Lundia Coil 1.2m?

Exi- 700
| trmwpernd

L ) C]

C-DAK dialyzer family

Stewart RD, Lipps BJ, Baretta ED, Piering WR, Roth DA, Sargent JA:

Short-tarm hemcdiaiysis with the capul!ary kidnay. Trans Am Sac Artif
Intarn Organs 1968;14:121-5

#—)b-?%vaF‘ﬂl:*ﬁLt’60¢1’tfﬁ,ﬁ.ﬂl:f;éala i B TR s O i
DA = A4 H—AH S(=FioT- oW , Carny JC, Lipps BJ, Holmes GW: Hemodiaiysis with t
REETOFATIAY —MNEESNOLISE0T, capil'ary kidrey. Univ Mich Med Cent J 1968 Mar-Apr;24(2):80-3

INDFRREMRENREL, F-BNOER-TTEX

DREBMICHEL, LBEOEHMELTELO—ZF,




1969:

Suiglic mIRMRCE o vt MSISTANGE VS MOLECULAY WEIGHY
0899 [ nnicn

w1 Pobyacrgonts e rambane
senes Dopeghn FT 150 mrbam

no y oo WOOE mokcelar meght

AF & PAN membrase

£ w0

£ |

§ 30}

Z 20}

- 10F RPS CUmembrine
. - A | — — |
D 100 200 00

Teamsmembirare pressure . mvn Hy

Capable but ...

... also highly permeable
for water.

HRTHIDERRINATSVIREDEIS

Rhone-Poulenc RP 6

Funck-Brentano JL, Sausse A, Vantelon J, Granger A, Zingraff J, Man NK: A new disposable plate-kidney.

Trars Am Soc Artif Infern Organs 1€69;15:127-30

1969F(I1ZA—X-T—S 2V (IBRR/NNIILHEDHIR) [CKDHRTHDERRNATTVIRENREREINT-, LI O—XZRO—TF5YIX
JRICHLT.PANGRY 7)== JL) ETHILEEREFE TS GAEREREZEN) . BRKEREEREMICEDHDHZEICHRIILT-,
{BL. BB EHIFICTELTLWAEENTMP JEEEE) ICXDBR/KaAVFO—ILRD-ORKEEBEWLNS A TIXREEEEL-,
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19835F RURILIFVRICKDFATIAF—DES

1138

19834 . LANCETIZCHR THIDRYRILIAVE(TLEZ=D

—

POLYSULPHONE MEMSRANE MIMICXING HUMAN )(T’f?”[’ "7-7*i)§1§%Lf:§4754ﬁ~_0)1‘$ﬁa:5§_¢
GLOMERVLAR BASEMINT MEMEIAE  BEREAEE NIz, 4 B ()& BIEDR TAS v— IR H R &
e e BRI TS, E DRI A AR EE.

devdoprami of haemolikatine was o deect revalt of e saarch e %&%E;§<°[:Eof:o

weh 3 owrbesse Howeeer, hasnofieation requen (e
adrusigraion of copeses Quds ¢ memboine the cosld ahe

foncvon wih o hghrmekouaraeg cobofl o the dalpsis mode 1/ —K - 1
iTarve mum wrmsfer) sould have sdvanuges fa rounine éﬂ%HD:E |~ (szooml‘/mm;
baersoctalni. W bave evalaaied wach 3 disbyaer (Frocans Co Qd500m|_/mm) 'GB 2—57[]7

Haa Mambag, Weu Cerrany) i wi, kg & ukralizzaian

apety, Ceanince des, ard ueneg coefficiesls {see 10%) nd |:|7~U>0)7U73>X75§Ei':
T 54ml/minTH o= &IFERIC
ET S,

FLAAMA CLAARANC S DATA (T Tan) AND SEVING COONCINTS
(0] 1N TERLYE MAZMOUIALYIZS

Node* | G | & | p dodin X
ND I N 184 5 | " ‘a
MDF v 1 3] LR a3l
11 5 mn | 19 1 In l s

S, TS L N S
s o N $567 |, 1o 1o | m
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Flmch powiad wx HOTE Quu 20 Q oy 30, Qp M imAwas Camrmry vy 03
Qp X0 G Qp iurbmol Sevmg oo Tonmm sws Jebimind Suiag 1 T
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Claarince of inmportent unersse schutes 12 the dalianve (HD9,
cearcctire-défunve (HDF), and pare coaweczive (RF) rmazapont
mades were samelar esoopt for suteracnial wcreanas i iecdiz and
;1;-r£4‘.':"-cl--.r~ dediarce tmm dwing the purely cowmcrive
mode, with sgaifican 1t of Jyaicregiobuba (o shewa By
e ow seving ocllfcicnt). We krow of no ctber wuficnl
oerbraze with axch 3 high dffusive mam rrampess capacey.
Drudyan waa et enecisted witk o fll in deuso
asd there wa o0 sctivation of the corplem
Cy.

e or plaieled Ooury,
cenaponmia G, sad

e waw W Nrparvhegy
Wl Mt i, - -
L E.STemcrs

1000 S g 1, W s Gy H. Sanen

1 he Laocet, November 12, 1943
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1966 JL - X#tMEEHBXIZSA

(A& BHOENA—H—DREELELT, I—OVNZHIDICERER. )

T - ﬂ s )

Distributor for misc.
manufacturers

Manufacturer of HD equipment (L 111D)

'
FRESENIUS
‘v’ MEDICAL CARE Page 26



19728 FIOBEIVFO—IILXBHES

Diaiyzer
S
Patient
UF B I i
pump
!
= Problems:
v efficiency decreasing with time
uncontrollable bacterial growth
Rhodial 75 with RP & dialyzer ‘BOFEICFFTINT=/NATTYI X (PAN) JRICKYTMPHIEIX TIXBRKEE M RE -

| fpS. A—R-T—S A EBBAVFO— L DEBEEEL-, BEROALIH

Granger A, Saussa A: Artificial kidrey ard a mathed of e T ClREEM T, § 1751 —OBRABOSBKETL, F-TOEE

ultrafiitering a liquid. US Patent 3,639,060, Febiuary  ermgaraeicLiz, {BL. U5 ILARAR T ERAFHBHRANRLAL YIS

17, 1976, filad Dacember &, 1972 RAN\VFHRD:H. BEOBBLLICAEEERFSFYBIHEZET L .
E-BHRRELDYRIEFEL -,



19788 VT IWNAARXTCOEEIVFO—IILEHEE

Balancing Diaivzer
oy system ¥z

Diaiysale in
Patient

Drain

UF pump
(<)

oy
FEOVMO—ILKXTEDVUTINRARBMEEDRFEICKY., EHETEEEDS
WRKEDEEAAIREIZAY, TMPERAREERRY  FAT7SAF—DE G - HHED
(5 DEICE S IEFELBRK D AT REIZH o T=,

- BITROBERENEILLEL=O., SFEDQBWLNEMABGEMNIZITZASES124
Yo
YFXDREBTHOBWNRFE-BRED)RYEEEAIEEIZE>T=,

Fresenius A2008 C (1978)
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1967 LU : RO 30 (W) CHOBEREICKSBEEDERE

‘6TELIE, av~_siavwERLIHE  MILESTONES IN NEPHROLOGY
(& 538) XOHDF (M &:E T 538) fE 5 A
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Eariy hemofiltration set up by Henderson et al. (approx. 1970) Commercial hemofiltration device (Sartorius, approx. 1979)
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