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Treatments for kidney failure
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If itõs not broken 
donõt fix it

Why change hemodialysis?



Cardiac perfusion

Chesterton LJ et al Hemodial Int 2009
Hothi MD thesis UCL 2009
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The unphysiology of hemodialysis
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More frequent hemodialysis
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Treatment time and clearance

Urea

Eloot S, KI 73:765, 2008

GeniusÑ
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Paradox of USA òfor profit dialysisó

Survival
ÅSex
ðgeneral population: women > men

ðUS HD population : women < men

ÅObesity
ðgeneral population: BMI 35 < BMI 25

ðUS HD population : BMI 35 > BMI 25



Insufficient Phosphate removal (or protein bound solutes)

Dialysate

TIME

Intracellular 
compartment

Interstitial
compartment

vascular
compartment



Solution

More dialysis
ÅFrequency
ð5 x week dialysis

ÅSession time
ðlonger sessions

ðovernight dialysis
Logistical Problem
Machines
Dialysis centres
Nursing staff



How to achieve daily treatment ?

New paradigm

Copyright restrictions may apply.
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The challenge of the Holy Grail

Power source



The challenge of the Holy Grail
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Instantaneous Flow Data
Average Flow Rate @95 ml/min

Conventional pump has lower frequency and 
amplitude than WAK pump at same flow rate
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Conventional Pump

0.8 Stroke Volume  ( ml) 8.0

110 Frequency  (bpm) 12

350 Peak Inst Flow Rate  ( ml/min) 120
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WAK Pump



The Wearable Artificial Kidney (WAK) 
Blood Circuit
US patent 6,960,179

Flow probe to      Dialyzer
external flow meter

Heparin            Bubble detector
Pump                pump power-up 
and bag            alarm/shutoff system        Battery 

Shuttle pump

Color Code
Red: Blood from patient
Blue: Blood to patient  
Gray: Electronics
White: HeparinCopyright restrictions may apply.



The challenge of the Holy Grail

Raw
Water S1 S2

Pre
Filter

V

Filters
Depth    Carbon

RO 1
V

V

V 69
Distribution ring

return sample valve 

VV

Treated 
Water

RO 2 UV2

UV1

Distribution ring



ÅSterile
ð0.45% saline

Dialysate

The challenge of the Holy Grail
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Sorbents

ÅActivated carbon
b2 microglobulin

ðBilirubin

ðIndoxyl sulphate

ðp-aminohippurate

ð3 carboxy 4 methyl 5 propyl 2 furanproprionic acid

Regenerate dialysate

microporous
mesoporous



Sorbents

ÅPhosphate
ðFerumhydroxide coated polymer

ðMgFehydrocalcite

ÅPotassium
ðSodium bentonite

ÅUrea
ðStarch

ðUreases



Sorbents : HISORB Ñ
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Sorbents

The challenge of the Holy Grail
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Version 1a
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Regenerate dialysate

Åbicarbonate
ðcorrect acidosis

Åmonovalent cations
ðsodium balance

ðpotassium balance

Ådivalent cations
ðcalcium balance

ðmagnesium balance

Copyright restrictions may apply.
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× ammonium carbonate

× bicarbonate
ðbubbles of CO 2

ÅGas permeable plastic

Dialysate

The challenge of the Holy Grail
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Safety

Blood Leak Detection

Dialysate out

Dialysate in

Transmitter Receiver

Single 
wavelength

Sensitivity: 0.5ml/min 
blood loss to dialysate

arterial & venous disconnect alarms


