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• Bengt Rippe was born 1950 in Gothenburg.  

• Already as a child he was very interested in solving difficult 
problems in innovative ways. 

• He started studies at University of Gothenburg in medicine - 
and also in mathematics - at the age of 17 years and 
obtained his M.D. degree in 1975.   

• In parallel, Bengt started an impressive research career at 
the Department of Physiology 

• His tutor was Björn Folkow (1921 – 2012), a leading figure in 
cardiovascular physiology, and member of the Royal 
Swedish Academy of Sciences.  
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• 1978 he defended his Ph.D. thesis in physiology: “Relationships 
between diffusion and convection across capillary walls. 
Experimental studies on continuous capillaries in cat and rat” 

• Diffusion and convection across capillary walls in various organs was 
to remain a  central theme in his research   

• 1980 - when he was only 30 years old - he became Associate 
Professor of Physiology at Gothenburg University  

• 1982 -1983 post doc at the Department of Physiology, University of 
South Alabama, Mobile, Alabama. This was a very productive period 
resulting in several papers on fluid filtration and protein clearances 
through the lung capillaries in dogs.  



• Bengt Rippe published > 200 original articles on the 
physiology of transcapillary and transglomerular exchange 
of solutes, especially macromolecules, and fluid, and on 
the exchange across the peritoneal membrane during 
peritoneal dialysis. 

• He performed a series of experimental studies (from 
1970s) which were combined with analysis based on 
mathematical modelling and from mid 1980s simulation of 
fluid and solute transport during PD.  

• During this time, CAPD had been conceived in 1976, based 
on simple mathematical modelling. 
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Father of the "three-pore model" of peritoneal 

transport 



The concept of CAPD was proposed in an abstract 1976 

Trans Am Soc Artif Organs 1976;5:64 

(abstract was rejected!) 

Oreopoulos      Popovich              Nolph                 Moncrief                   

1939 - 2012             1936-2012                 1937-2014                  1936- 

Robert Popovich, PhD proposed the technique of CAPD 

based on mathematical modeling 

Jack Moncrief, MD applied this technique to a diabetic 

patient in 1976. 

Dimitrios Oreopoulos, MD, and Karl D Nolph, MD, started 

CAPD using plastic bags in a growing number of  patients 

Pioneers of CAPD Photo 2000 



The Beautiful Concept of CAPD 
CAPD was introduced as ”a portable wearable dialysis 
method” which ”does not require blood access” 
and results in ”steady, low metabolite levels” and 

with ”middle molecule removal exceeding that 
of conventional techniques”   
This, the essence of CAPD, still holds true.  

 

CAPD provided excellent conditions for studying fluid and solute 
transport through a biological membrane, the peritoneum. This was 
appreciated by Bengt Rippe in the early 1980s  
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Clinical work 

• 1979-1986 In parallel with his research work, he 
served as resident at Sahlgrenska Hospital, 
Gothenburg University, and became specialist in 
nephrology. 

• 1980 - Increased clinical experience of CAPD.  
• He participated in a national meeting on CAPD in 1981 Ahlmén J, Bergström J, 

Bucht H, Fürst P, Johansson L, Lidbeck A, Myrbäck KE, Norbeck HE, Rippe B, 
Tranaeus A. [Continuous peritoneal dialysis - a mini-symposium on CAPD. 
Lakartidningen. 1981 Feb 18;78(8):673-85) 

• From mid-1980s he became more and more 
interested in PD research, especially the transport of 
water and solutes through the peritoneal membrane. 
 



..a functional blood-peritoneal barrier consisting of a two-pore membrane 

containing a large number of paracellular "small pores" of radius 40 to 55 A and 

a small number of "large pores" of radius 200 to 300 A. In addition, water was 

simulated to be transported through transcellular "ultrapores" (radius less 

than 8 A) not accessible to hydrophilic solute permeation.  



The peritoneal osmotic conductance to glucose, that is, the peritoneal 

ultrafiltration coefficient (Kf), times the peritoneal osmotic reflection coefficient to 

glucose (σg) …was further analysed according to a three-pore model of 

membrane permeability to determine the possible range of Kf and σg 

compatible with a peritoneal small solute sieving coefficient (Φ) ranging from 0.3 

to 0.61. 



The three pores and their effects on the removal 
of water from the body when glucose is used as 
osmotic agent  

Courtesy of Bengt Rippe 



Slide courtesy of Ray Krediet 
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Father of the "three-pore model" of peritoneal 
transport 

• "The three-pore model" of peritoneal transport (first 
presented in 1988  and published in 1989) originates from 
research of Bengt Rippe who - based on mathematical 
modelling/simulations of physiology data – predicted the 
presence of ultrasmall pores allowing passage of water only 
through the endothelial cells.    

•  Bengt Rippe´s“three pore model” for transcapillary 
transport was revolutionary, and preceded the discovery of 
“aquaporins” cloned in 1991 by Peter Agre (Nobel Prize in 
Chemistry 2003).    

 



Peter Agre receiving Nobel Prize in Chemistry 

2003 for his discovery of aquaporins in 1991    
 

Agre P, Preston GM, Smith BL, et al. Aquaporin CHIP: the archetypal 

molecular water channel. Am J Physiol 1993; 265: F463-F476. 
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Moving to University of Lund: Clinical work 

• In 1990, he became Professor and Chairman of the Department of 
Nephrology in Lund, Sweden at the age of 40 years. 

• This department had a proud history and was for many years the 
largest nephrology department in Sweden after being founded by 
Professor Nils Alwall (1904– 1986), a pioneer in hemodialysis and 
hemofiltration   

• Alwall invented one of the first practical dialysis machines that was 
commercialized and produced the Gambro company in the early 
1960s together with the first disposable plate kidney. 

• Bengt Rippe was to spend the rest of his life, 26 productive years, 
which also involved his wife and other family members in Lund. 



Klinikledningsmöte på medicinska kliniken i Lund 1993. Runt bordet, från vänster: Berith Blom-Bülow (lungläkare), 

Bertil Olsson (hjärtläkare, Carl-David Agardh (diabetesläkare), Jan Westin (klinikchef), Per-Gunnar Nilsson 

(allergiläkare, Åke Nilsson (mag-tarmläkare), Peter Thesleff (ämnesomsättnings- och näringsläkare) och Bengt Rippe 

(njurläkare). Bildkälla: Jan Westin. 

Bengt Rippe 

Lund 

1993 



Clinical work 

Bengt Rippe appreciated his 
clinical work as nephrologist 
and was very much liked by his 
patients 

 



Research work 
In Lund, Bengt established his 
own renal physiology laboratory 
where he and his co-workers, 
including also his wife Anna, 
studied glomerular permeability 
to proteins and polysaccharides 
as a function of molecular size, 
charge, shape and flexibility, 
and glomerular alterations 
occurring in different 
pathophysiological conditions.  
 

Supervisor of PhD studies 
• Börje Haraldsson 1986 (Gothenburg) 

• El Rasheid Zakaria 1995 

• Anders Wieslander 1995 

• Jan Tencer 1997 

• Ola Carlsson 1999 

• Bert-Inge Rosengren 2003 

• Barbara Musi 2003 

• Omran Bakoush 2004 

• Daniel Asgeirsson 2009 

• Josefin Axelsson 2011 

• Kristinn Sverrisson 2015 

• Carl Öberg 2016 



Teacher and 
lecturer 

Bengt Rippe was a 
speaker at numerous PD 
and nephrology 
meetings where he 
participated in many 
discussions 

Peritoneal Transport Meeting Baxter Novum 2007-05-14 



• Invited speaker  > 200 
international meetings 

• 2009 Lifetime Achievement Award 
in PD, 29th Annual Dialysis 
Conference, Houston, Texas. 

• 2013 Rippe B, Stelin G and 
Haraldsson B. Computer 
stimulations of peritoneal fluid 
transport in CAPD. Kidney Int 
1991;40:315-325, was assigned the 
distinction “Landmark Paper of 
Nephrology” (out of 200 published 
papers since the 18th century). 
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Recognition 

• Faculty opponent 20 PhD 
Theses, among others 

• 1994 Olof Heimbürger´s PhD 
thesis, Karolinska Institutet, 
Stockholm.  

• 2001 Jacek Waniewski's PhD 
thesis, Karolinska Institutet, 
Stockholm. 

• 2013 at Zanche Yu’s, PhD 
thesis, Keele University, 
Stoke-on-Trent, UK. 

 

 

 



2007 Stockholm PhD Dissertation Elvia Garcia Lopez 

Opponent: 
Prof Ray Krediet 

PhD Review commitee 
Bengt Rippe 



Peritoneal Transport Meeting Warsaw 2006-06-04 
 



11th Nordic PD Council Meeting:  Grand Hotel Lund, Sweden, March 14-15, 2011 



21st  Nordic PD Council, Grand Hotel Lund, Sweden, March 14-15, 2016 
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Bengt Rippe  
December 20 1950-
October 20 2016 

Till the very end of his life 
Bengt remained active 
working in the clinic and  
laboratory, and teaching. 

He was - as always - full of 
energy and enthusiasm, 
wanting to solve unsolved 
questions, and helping 
others to do so.   
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