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Extracorporeal CO, removal (ECCO,R)
* Role of ECCO,R?
* Why improving ECCO,R

* How to improve ECCO,R?



Extracorporeal CO2 removal (ECCO2R)

* Why improving ECCO2R
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Improving extracorporeal CO2
removal

* Constraints
—Normal blood contains 25 mMol/l CO2
—Normal VCO2 10 mMol / min
—0.5 | of blood carries total VCO2
— Changing CO2 contents changes pH



Improving extracorporeal CO?2
removal

* Targets:
— Safety
— Easy to apply
—Simple operation
—Performance ( CO2 removed/ Blood flow)



Improving extracorporeal CO2
removal

 Minimizing blood flow:

— Minimizes cannulation problems
— Minimizes extracorporeal circulation risks
— Regional anticoagulation?



Improving extracorporeal CO2
removal

* Minimizing blood flow:

— Minimizes cannulation problems
— Minimizes extracorporeal circulation risks

—Regional anticoagulation?



Extracorporeal CO2 removal (ECCO2R)

* How to improve ECCO2R?



Extracorporeal CO2 removal (ECCO2R)

* How to improve ECCO2R?
e HOW TO GET A LOT OF CO2 OUT FROM
A SMALL AMOUNT OF BLOOD



How to improve CO2 removal ?

* Two main approaches:
—Carbonic anhydrase
—Acidification



CO, blood content (%)
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CO, blood content

100

05 5% dissolved CO, | _— & i

(pCO2 x 0.03)
£ CA accelerates the equilibrium
3 ( both directions)
S [90% HCO:,J + H* -»H,C0,<CO, + H,0
g N 5% carbamino compounds Ve lo e

~650 ml CO,/I blood



b 350

mcontrol
300 + <

chitsoan/CA
250 -
200 - I

150 -

CO, removal (ml/min/m2)

100 ~

50 -

PBS blood
Kimmel JD ; J Mater Sci: Mater Med (2013) 24:2611




ACID Changes the equilibrium and increases PCO2
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Acid

CO, blood content (%)

90% HCO,; <—>H2CO3 CO,+ H,0




BLOOD SIDE

pH = 7.39
PCO2 = 40 mmHg
HCQO3- =24 mMol/l
BE=0

PH = 6.57
PCO2 = 208 mmHg
HCO3- = 18.7 mMol/l
BE=-10

MEMBRANE

GAS SIDE

VCO2 Increases



Which ACID?

Metabolizable
Hydrochloric acid | - Lactic acid |
- Citric acid

Equally effective on extracorporeal VCO2



Which ACID?

Metabolizable
| - Lactic acid |

> Quickly metabolized

> Not harmful

> Easy to measure at the bedside



Exp. n°1 How much acidification?
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Exp. n°1 >> How much acidification?
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Exp. n°2 >> Long term safety and efficacy

Arterial [Lactate] B No Acid

1 Acid

24h 1h stop 48h 1h stop

Maximum pH drop 0.04

No complications, No hemolysis
Zanella, Anesthesiology 2014: 120: 416
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ORIGINAL PRE-CLINICAL SCIENCE

Extracorporeal carbon dioxide removal through
ventilation of acidified dialysate: An experimental
study




Exp. N°4 >> ML on dialysate circuit

Evaluating efficacy
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Which ACID?

Metabolizable

(Hydrochloric acid] - Lactic acid
/ - Citric acid

» Cannot be metabolized
* Progressive accumulation
* Aremoval system is required
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Electrodialysis
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Respiratory Electrodialysis
A Novel, Highly Efficient Extracorporeal CO, Removal Technique
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Respiratory Electrodialysis

ED base outlet
post-filter

250
ml/min

filter

ED acid
outlet
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Minute Volume L/min
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VCO2 ML (ml/min)
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