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WHAT IS NEEDED FOR DIALYSIS

• ANTICOAGULATION

• SEMIPERMEABLE MRMBRANES

• KNOW WHAT TO REMOVE AND HOW MUCH

Dr. Carl Magnus Kjellstrand History of Dialysis. Men 

and Ideas Nordic Nephrology Days, University of Lund, 

May, 1997. Selected Symposia
http://www.hdcn.com/symp/lund/kjel.htm



TIMELINE, HISTORY OF DIALYSIS



THOMAS GRAHAM (1805–1869).

• His first major article on osmosis appeared in 1854.

• After examining the diffusion of 1 liquid into another, 

he divided particles into 2 classes—crystalloids, such 

as common salt, having high diffusibility, and 

colloids, such as gum arabic, starch, albumin, and 

gelatin, having low diffusibility. He devised ‘‘dialysis,’’ 

a method for separating colloids from crystalloids.



MEMBRANE DEVELOPMENT

• Membrane technology is spinoff of military technology.

• Plouzé, discovered that balancing the amount of cotton and nitric acid, 
you can either get a solution that exploded or a solution that made a 
very strong membrane, then he was able to make a very strong 
solution, collodion, but using less nitric acid and more cotton. Parks in 
turn added camphor to that to make billiard balls, which were getting in 
scarce supply at that particular time. That was finally even bettered by 
Hyatt.

• At that time, somebody invented, that if you solve in acetate instead, it 
didn't burn and was equally strong. So there you have both the 
cellulose nitrous membrane cellophane and the cellulose acetate.

• Cuprophane is cellophane manufactured using the cuprammonium process. 
Cellulose is dissolved in [Cu(NH3)4](OH)2 solution and then regenerated 
when extruded into sulfuric acid. The Cuprophane is stronger than cellophane 
and has greaterporosity. It was initially used in packaging and in the 
sausageindustry.



UNDERSTANDING OF UREMIA

• Urea is isolated from the urine: starting point is 1773--220 
years ago, when Hillaire Nurepuel. He said: There is something 
in urine that comes out of the body. It's a poison. He called 
it urea after urine, and we use the word uremia.(Urine boiling 
experiment)

German chemist, Wöhler 
synthesized urea and describes its molecular structure. Only God can make 

the organic life-containing substances. Wöhler overnight killed that 

philosophical school by taking ammonia, carbon dioxide, and combining 

them -- two inorganic substances -- into urea, an organic substance.



This is a lecture on uremia given in 1888 in London.

UNDERSTANDING OF UREMIA





1913: Abel, Rowntree, and Turner 

• The first apparatus for dialysis or ‘‘vivi-diffusion’’ in animal experiments was 

designed by Abel, Rowntree, and Turner from the Pharmacology Laboratory of 

the Johns Hopkins Medical School in Baltimore, MD, U.S.A. The preliminary 

report was presented before the Association of American Physicians in 

Washington on May 6, 1913. The method was then presented by Abel in 

London, UK, on August 11, 1913, and later in Groningen, the Netherlands. The 

Times of London published a short article reporting that the presentation was 

greeted with rounds of applause: ‘‘Professor Abel has constructed what is 

practically n artificial kidney.’’ Thus, the term ‘‘artificial kidney’’ was coined, not 

by authors of the paper, but by an anonymous reporter.





ANTICOAGULATION

• Jay McLean, a young medical student from Boston 
came to John Hopkins Hospital in Baltimore in the 
summer of 1915 to do research. He was asked to take 
dog's livers, grind them up, and extract out of them a 
substance that promoted clotting.

• But he said, "I found something opposite to what I 
was set to do. I found a substance here that will 
markedly inhibit the coagulation. Isn't that 
interesting? I'm going to study it.“

• Two years later, two professors from Johns Hopkins, 
Howell and Holt, publish "Two new factors in blood 
coagulation: heparin and pro-antithrombin", where 
they rediscover Jay McLean's story here.



1926: GEORGE HAAS GERMANY
• He had a device exactly like the one made by Abel and Roundtree. 

Each of these here contains collodion, two collodion tubes joined with a 
U tube here. Blood comes from the patient, is pumped by blood pumps 
through a clot filter and then it flows back and forth through these many 
tubes here. Then it returns to another clot pad and back to the patient. 
The patient was anticoagulated with hirudin.



1960:KIIL DIALYSERS

• Frederic Kiil, a urologist from the Ulleva´ l Hospital, Oslo, Norway,104 modified the sheet dialyzer of Skeggs 
and Leonards by replacing rubber pads with plastic boards made of an epoxy resin compound with talcum as 
a filler substance. Cellophane sheets were replaced with more permeable cuprophane (Cuprophans 
Bemberg PT 150, Wuppertal, Germany).



Willem Johan "Pim" Kolff (February 14, 
1911 – February 11, 2009)

Pioneer of hemodialysis, artificial 
heart, as well as in the entire 
field of artificial organs. Willem 
was a member of 
the Kolff family, an old 
Dutch patrician family. He made 
his major discoveries in the field 
of dialysis for kidney failure 
during the Second World War. 
He emigrated in 1950 to the 
United States, where he 
obtained US citizenship in 1955, 
and received a number of 
awards and widespread 
recognition for his work.

https://en.wikipedia.org/wiki/Hemodialysis
https://en.wikipedia.org/wiki/Artificial_heart
https://en.wikipedia.org/wiki/Artificial_heart
https://en.wikipedia.org/wiki/Artificial_organ
https://en.wikipedia.org/wiki/Kolff
https://en.wikipedia.org/wiki/Patricianship
https://en.wikipedia.org/wiki/Second_World_War




PROF. NILS ALWALL

• Nils Alwall, a Swedish professor at Lund University, Sweden, was a pioneer in 
hemodialysis and the inventor of one of the first practical dialysis machines. 
Alwall pioneered the technique of ultrafiltration and introduced the principle of 
hemofiltration.

• THE ARTIFICIAL KIDNEY AND GAMBRO: Department of Internal Medicine Lund Hospital 3- 4 
September 1946





COIL DIALYSERS

• The first twin coil dialyzer based on the Kolff-
Watschinger design was the U-200 Coil Kidney 
manufactured by Baxter Laboratories, Morton 
Grove, IL, U.S.A.

• New coil dialyzers were soon developed in many 
places. Hillenbrand, Hoeltzenbein, and Schmand 
from the Universita¨t Mu¨ nster/Westfalen 
designed a coil dialyzer made of cellophane 
tubing (Nojax 36/32, Visking Corp.) with a 1.5m2 
surface area, in a closed Plexiglas containerand 
connected with silicone rubber blood lines.



CAPILLARY DIALYSER
Richard D. Stewart and Joseph C. Cerny from the Section 
of Urology, Department of Surgery, University of 
Michigan, Ann Arbor, MI, U.S.A., joined Henry I. Mahon to 
pursue of the idea of a hollow fiber dialyzer.

The first dialysis apparatus consisted of a bundle of 800 
capillaries, each of which was 10 cm long had an inside 
diameter of 55 mm, and a wall thickness of 14 µm. The 
capillary ends were sealed in phenolic tubing with Silastic 
RTV 601 (Dow Corning Corporation, Midland, MI, U.S.A.). 
This dialyzer, with an internal surface area of 138 cm2 
and a volume of 0.19 mL, had a urea extraction ratio of 
51% at a blood flow of 9.0 mL/min.

Richard D. Stewart, Edward D. Baretta, Walter R. Piering, 

Ben J. Lipps, John A. Sargent and Donald A. Roth.

In 1968, they reported the initial results with the first 
capillary artificial kidney or the ‘‘hollow fiber artificial 
kidney’’ (HFAK), used for treatment of a patient with 
chronic renal failureFx8 dialyser





Quinton Scribner A V Shunt.



ARTERIO VENOUS FISTULAT FOR HEMODIALYSIS

James E Cimino was awarded the 
prestigious 2009 Belding H. Scribner 
Award in the field of nephrology

Kenneth C Apell, James E Cimino, Michael Brescia

Singh D, Harita C. A tribute to the inventor of arteriovenous 
fistula for hemodialysis: 
James E Cimino. Indian J Vasc Endovasc Surg 2019;6:127-8

Lundberg M, Erlanson P, Larsson R. Quinton-Scribner 

arteriovenous shunts for hemodialysis. A review of 6.5 years' 

experience. Scand J Urol Nephrol. 1977;11(1):47-51. doi: 

10.3109/00365597709179691. PMID: 66743.





Twardowski ZJ. History of hemodialyzers' designs. Hemodial Int. 2008 

Apr;12(2):173-210. doi: 10.1111/j.1542-4758.2008.00253.x. PMID: 18394051.



HISTORY OF DIALYSIS IN INDIA

• The first Kolff twin-coil artificial kidney dialysis machine arrived in India in 1961, donated to the Christian 
Medical College (CMC), Vellore, as a gift from the Christian Mission of USA.

• The first patient to receive dialysis in May 1961 was His Excellency Shri Gopeshwar Prasad Sahi, the 
erstwhile Maharaja of Hathwa, in the old state of Bihar, who had developed “chronic uremia.”

• The first few sessions were supervised by Dr Satoru Nakamoto,who had been sent by Dr. Willem Kolff. Dr 
Nakamoto trained Dr Phillip Koshy, then Professor of Medicine at the CMC, about the technique of dialysis.

• That same year, an Alwall hemodialysis machine was acquired by the King Edward Memorial Hospital 
(KEM),Mumbai. 

• Postgraduate Institute of Medical Education and Research (PGIMER), Chandigarh,Punjab, in January of 
1963, and our Kolff twin-coil machine arrived in March of that year. The first dialysis treatment was 
performed on July 3, 1963, on a patient with acute renal failure of obstetrical origin, who recovered.

Chugh KS. Five decades of Indian nephrology: a personal journey. Am J Kidney Dis. 2009 

Oct;54(4):753-63. doi: 10.1053/j.ajkd.2009.06.027. Epub 2009 Sep 2. PMID: 19726117.



WITH MY 1ST HD MACHINE, MY GURU AND 
EARLY COWORKERS



DIALYSIS MACHINE MPUH

1970 TO 1986 1987 TO 1995
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