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Evaluation of relationship between oxygenator design

and gas exchange performance for Total Liquid Ventilation
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Abstract: Total Liquid ventilation (TLV) is an effective treatment for severe respiratory failure. However, TLV still
remains the problem of CO, removal. In this study, the membrane oxygenator for TLV (TDU-OX) was developed for CO,
removal. In the designed TDU-OX, Perfluorocarbon (PFC) evenly flowing through the membrane portion in oxygenator,
and have a low priming volume. The hollow fiber membrane of this oxygenator was used for the silicone hollow-fiber.
The membrane area and the filling rate of SHF is 1.0 m? and about 45 % for housing. Gas exchange was examined in-vitro
and was evaluated with the various PFC flow rate and V/Q ratio. Gas exchange performance of the developed TDU-OX
was increased by approximately 30 % compared with the conventional oxygenator (TLV-OX). The results were suggested
that the developed TDU-OX has a high gas exchange performance in TLV.
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Fig.1 TLV-OX

Fig.2 TDU-OX
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Table 1 Oxygenator specification

= TLV-OX (ViG=1)
= TLV-OX (V/=2)
~+ TDU-OX {ViQ=1)
-+ TDU-OX (VIQ=2)

= TLV-OX (Via=1)
= TLV-OX (VIO=2)
-+ TDU-OX (Via=1)
-+ TDU-OX (via=2)

0, transfer rate [ml/min]
CO, transfer rate [ml/min]

TLV-OX  TDU-OX
Fiber OD. [mm] 0.4 0.4
Fiber ID. [mm] 0.3 0.3
Membrane area [m?] 1.0 1.0
Membrane filling rate [%] 45.0 45.0
Priming Volume [mi] 161.0 168.0
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Fig.5 Pressure drop
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