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A Customizable Intravascular Device
for Controlled Mass Exchange

Mass exchange | membrane catheter | intravascular device | intravascular blood treatment

Currently available devices for mass transfer to/from blood, such as blood oxygenation and CO2 removal in
respiratory support, are extracorporeal and bulky, and the treatment is associated with high complication rates.
TU Wien’s miniaturized intravascular mass exchange device can be inserted minimally invasively and radically

simplify respiratory support and support of other membrane-based processes in the body through its sophisticated,
multifunctional design.

background

Various extracorporeal devices are used in critical

care to support physiological balance, either by
removing toxins, metabolic waste products, and
excess substances from the blood or by facilitating gas
exchange. Examples include blood purification methods
such as renal replacement therapy (RRT) and dialysis,
and gas exchange devices such as extracorporeal
membrane oxygenation (ECMO). However, these
methods are often technically complex and involve
bulky hardware. Their use also requires invasive
procedures, which negatively affect patient comfort and
safety. There is a critical need for safer and simpler
mass exchange solutions for blood, especially for long-
term use.

benefits

» Compact, miniaturized catheter-design, inserted via
a minimally invasive procedure

* No electrical drive inside the body

* Drive unit and pump/membrane unit hermetically
separated

* Real-time performance monitoring option via sensors

» Customizable for various clinical needs benefiting
from membrane-based mass transport

potential applications

Blood treatment, respiratory support (e.g. oxygenation
and CO2 removal); metabolic exchange support (e.g.
uremic solutes); R&D related to critical care
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technology

The core of the technology is a customizable mass
transfer device containing a drive unit that enables
targeted intravascular blood treatment to support e.g.
oxygenation or dialysis. The miniaturized design as a
catheter includes a housing encasing a pump, turbine,
exchange membrane, and optionally other components,
such as for example sensors for performance
monitoring.

The turbine and the pump are magnetically coupled and
hermetically separated. The turbine drives the blood
pump and is powered by an externally supplied medium
(fluid or gas). The fluid can also be simultaneously
used for substance exchange according to the medical
condition treated. The device is suitable for both short-
and long-term implantation and it can be inserted into
an existing blood vessel or used in an artificial blood
vessel.
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mass transport device for mass transport between two fluids in general (gas or liquid)

development status

TRL 5: In-vitro proof-of-concept validated, and a lab-
scale prototype has been developed. Fluid dynamics
modelled and selected application possibilities initially
validated
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