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Bundle the Best Brains to Build Better Treatments 
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1967: Hollow Fiber based Dialyzer on the Market 
In 1964, Richard Stewart, MD, showed 
that hollow cellulose acetate capillary 
fibers could selectively remove toxins 

from the blood, as well as excess water.
The improved model shown here was 

first used at the University of Michigan in 
Ann Arbor, and later at the Marquette 

School of Medicine in Milwaukee.
Hollow fiber dialyzers still are the 
standard approach for HD today.
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Stuck 
to the 
wall...

Single Pass Approach Limits Miniaturization… 
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Single Pass machines getting Transportable

NxStage® VersiHD

Quanta SC+

Tablo

Physidia





What if You are entering Here

Your Machine should enter Here

But ends
Here...

Patients: “Only Hand Luggage is Truly Portable!”



https://doi.org/10.1093/ckj/sfae259

https://doi.org/10.1093/ckj/sfae259


Single Pass: Only Transportable



Dialysate Regeneration: Truly Portable



WG3 “Breakthrough Innovation”













Phase 3 Sorbent Cartridge is ready for full system trials
with the NeoKidney device



University Hospital Caen (France)
 Dr. Maxence Ficheux



University Medical Centre Utrecht (Netherlands)
 Dr. Karin Gerritsen



Sorbent System 

Die Zukunft der Nierenersatztherapie. 
F.  Wieringa. Nephrologie aktuell 2023; 27: 26–30

Blood Module

Dialysate Module

Closed Circuit:
• Saves Water
• Saves Energy
• More Portable 

CE-marking Ongoing



https://doi.org/10.1038/s41581-023-00726-9

Techno Techno/Bio

CONSORTIUM: Modular Technologies Increase Viability! 

Wouldn’t 
Hemodialysis 

without Needles 
be Great?

Fully 
Agree!Here comes 

the Needle…

https://doi.org/10.1038/s41581-023-00726-9


A Concrete Example to
Increase Health, while

Saving Money & our Planet



Miniaturize on Chip





Si-wafer based filters: Steep Cutoff & Super Porous 

Exploring the Clinical Relevance of Providing Increased Removal of Large Middle Molecules.
Wolley M, Jardine M, Hutchison CA. CJASN, 05 Mar 2018, 13(5):805-814. https://doi.org/10.2215/cjn.10110917

Engineering Ultrathin Si Membranes with 
sub-20 nm Pores at Wafer Scale.
Cummins C et al. 
Paper presented at 49th International 
conference on Micro & Nano Engineering, 
MNE 49, Berlin, Germany 2023.

Average human hair diameter is
250x the size of the 200nm scale bar

https://doi.org/10.2215/cjn.10110917


Chip-based on-line Sensors
target analytes: Na+ K+ Ca2+ Creatinine & Urea
(combined in package of 7.5 x 7.5 x 1.5 mm3)











24/7 (bio)artificial kidney



W IR E L E SS I/O
&  C H A R G IN G

E M- FIE L D  E N H A N C E D  
P R O T E IN - B O U N D  
T O X IN  R E MO V A L

FL U ID  ST A T U S 
MO N IT O R IN G

W E A R A B L E  FO R  
P E R IO D IC  C H A RG E

&  C O MMU N IC AT IO N

B U ILT- IN
MO N IT O R IN G

MIN IAT U R IZ E D  
E L E C T RO N IC  

SY ST E MS- O N - C H IP  

U LT R A - H IG H  FL U X
D IA LY Z E R  C H IP  

T E L E - H E A LT H

SIL IC O N
C H IP  

T E C H N O LO G Y  



Chips 
Act

Green 
Deal

Health 
Program

Ultra-miniaturization

Nanoporous Filters
Blood Compatible Coatings
Wireless Charging
& Telemonitoring
Sensors
Actuators
Control Unit

Saves Water, 
Electricity 
& Transport

Better Health

No Needling
Freedom to Move

No Immune Suppression



Fokko Wieringa, Swathi Suran, Henning Søndergaard, Stephen Ash, Cian Cummins, 
Ashesh R. Chaudhury, Tugrul Irmak, Karin Gerritsen and Jeroen Vollenbroek

The Future of Technology-based Kidney Replacement Therapies:
An Update on Portable, Wearable and Implantable Artificial Kidneys
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80 years Hemodialysis
&

65 years A-V Shunt

Symposium
Kampen, June 24th 2025

1945 Kampen, the Netherlands

1960 Seattle, USA

Pioneers Kolff & Van Noordwijk Pioneers Scribner & Quinton

Pre-program of ESAO 2025



C L I M B  A G A I N S T  T I M E
I  need you:  F or a F uture F ree F rom D i al ysi s 

C ontact: Tugrul I rmak
E-mail: t.irmak@ umcutrecht.nl
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