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Development of an intravascular membrane oxygenator for respiratory support
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Abstract: An intravascular membrane oxygenator (IVOX) is implanted the oxygenator which puts hollow fiber bundles
into patient’s vena cave. Without using extracorporeal circulation device and circuit of blood, 1VOX is possible to do gas
exchange. However, the IVOX was low exchange performance owing to the inadequacy of touch area of blood and oxygen
gas. The purpose of this study was developed an intravascular membrane oxygenator for respiratory support with increased
touch area of blood and oxygen gas. The IVOX which added the blood flow channel in hollow fiber bundles was designed.
The membrane area of designed 1VOX was 0.3 m? The performance of the designed 1VOX was evaluated gas exchanger
and pressure drop in vitro experiments. Moreover, the designed IVOX was investigated to improve blood flow behavior by
using Computation Fluid Dynamics. In conclusion, it was suggested that the behavior was improved by the shape of tube

into the designed 1VOX.
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Tablel Specific of oxygenator

Diameter of membrane 225 pm
Membrane surface area 0.3 m?
Diameter of the hollow fiber bundle 15 mm
Length of the hollow fiber bundle 200 mm

Fig.l IVPOX model
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Fig.2 Experimental result

(c)Pressure drop
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Table2 Analysis condition

Mesh size 5 mm
Body of fluid Blood

Inlet flow late 1 L/min
Viscosity 3.3 cP
Inertia resistance 2.8%x10° kg/m*
Viscosity resistance 1.7X10°  kg/m®-s

5 MRHTHE R L OB £

Fig.5 [Zfi#HTE T L OWiE X, Fig.6 & Fig.7 (2 & £ 7
DFEREZNEIR L, RPOIROWERANIME DGO
mE &R L.

(a)Circular form

(b)Shape of an ellipse
Fig.5 Analysis models of IVOX
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Fig.6 Distribution of flow rate in IVOX [m/s]
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Fig.7 Distribution of pressure in IVOX [mmHg]
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