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Why change hemodialysis?




Cardiac perfusion

Myocardial 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
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Treatment time and clearance

Total solute removal
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Urea 0o-centric world




Paradox of USA of or

Survival
ASex

0 general population: women > men
0 US HD population : women < men

AObesity

d general population: BMI 35 < BMI 25
0 US HD population : BMI 35 > BMI 25



Insufficient Phosphate removal (or protein bound solutes)

TIME

Dialysate

vascular
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Solution

More dialysis

AFrequency
0 5 x week dialysis

ASession time
0 longer sessions

0 overnight dialysis
Logistical Problem
Machines
Dialysis centres
Nursing staff



How to achieve dally treatment ?

New paradigm
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The challenge of the Holy Grall
A

Power source




The challenge of the Holy Grall
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[rgdandaneoss-Hrdow Data

Averagre Flow Rate €095 mil/inin

Conventional Pump

WAK Pump !
400 400
350 _. 350
300 \ { E 300
= 250 \ E 250
£ 200 E 200
§150 % 150
g ol [
1 / N ™
NAVCAVAVAVAVAVAVAAS 0 =
0 1 2 3 4
504 ! 2 3 4 5 Time (sec)
Time (sec)
0.8 Stroke Volume ( mi) 8.0
110 Frequency (bpm) 12
350 Peak Inst Flow Rate ( ml/min) 120

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



Tihe Wéanabts Artificidl didneyd (A KV AK)

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

Shuttle pump
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Flow probe to  Dialyzer
external flow meter

Color Code
Red: Blood from patient
Blue: Blood to patient
Gray: Electronics
White: Heparin



The challenge of the Holy Grall

Pre Filters
Filter Raw Depth Carbon
Water
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Treated return sample valve
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The challenge of the Holy Grall
A

Dialysate

ASterile

d 0.45% saline



Dialysate flow rate

Heating De--aeration
and mixing Conductivity
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Regenerate dialysate

AActivated carbon microporous

_ _ mesoporous
b2 microglobulin

d Bilirubin

0 Indoxyl sulphate

d p-aminohippurate

d 3 carboxy 4 methyl 5 propyl 2 furanproprionic acid




Sorbents

APhosphate &
0 Ferumhydroxide coated polymer "
8 MgFehydrocalcite fas TPy
APotassium
d Sodium bentonite

AUrea
d Starch
d Ureases




Sorbents : HISORB N

Layer 4
Teconiarn Chade and
Seoonkan Carborase

Layer 3
Tecondan Phoiphate

Layer2

Used Dialysate

Binds

- Fhanphate
Flaoside
- Woawy Metals

- ASTITOem
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- Creatinine

- Uic Acid

- Dther Chganscs

Nddie Moetules

Releases:

- Acetase
« BearSonate (mone)
- Sochum

- S fess)
- Mydrogen

- Arvmondum Carbongte
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The challenge of the Holy Grall



Heating

Heat
Exchanger

Concentrates

Acid
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De- aeration

and mixing Conductivity
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Bicarbonate
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Regenerate dialysate

Abicarbonate
d correct acidosis

Amonovalent cations
0 sodium balance
d potassium balance
Adivalent cations

d calcium balance
d magnesium balance




De-gassing
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The challenge of the Holy Grall
A

Dialysate

X ammonium carbonate

X bicarbonate
0 bubbles of CO,

AGas permeable plastic



Heating De-aeration
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Blood Leak Detection

Dialysate out

Single ﬁ

wavelength ° ° ° .

Transmitter . ° . ° Receiver
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o _ Silveate |
Sensitivity: 0.5ml/min alysate in

blood loss to dialysate

arterial & venous disconnect alarms



