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Abstract: In this study, we developed an oxygenator provided for Total Liquid ventilation (TLV) designed to introduce into the recir-
culation TLV system. The oxygenator was in vitro experiment with a recirculation TLV system. The experiment was performed for 1 hrs
with 40 mL tidal volume, respiratory rate of 8 breath.min!, inspiratory expiratory ratio 1:1 and PFC flow rate of 1.5 L.min™. As the
result, PpO, and PpCO, were kept in the safety value (PpO,>400 mmHg, PpCO,<5 mmHg). On receiving the results we conducted ex
vivo evaluation experiments by the use of living lung (Japanese White rabbit). The experiment was performed for 3 hrs with 17 mL.kg™
tidal volume, inspiratory expiratory ratio 1:1 and PFC flow rate of 1.5 L.min%. As the result, 3 of 4 rabbits were able to give TLV for 3
hrs. PaO, achieved the safety value. But PaCO, was not able to achieve the safety value.
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Fig. 1 General picture of TLV
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Fig.2 Multistage oxygenator appearance. A) Three-stage oxy-
genator. B) four-stage oxygenator.
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Fig.3 Relationships between partial pressure and PFC flow
rate. A) PpO, value. B) PpCO, value.
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Fig.4 Recirculation TLV system. A) Photograph of the recir-
culation TLV system. B) Block diagram of the recircula-
tion TLV system.

Fig.5 Photograph of the recirculation TLV oxygenator.

Table 1 Recirculation and multistage oxygenator specification.
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Fig.6 Block diagram of in vitro experiment.

Table 2 Experiment condition of recirculation oxygenator.

Cylinder rotational speed [rpm] 8.0
Tidal volume [mi] 40.0
PFC temperature [C] 375+15
I:E ratio 1:1
PFC flow rate [L/min] 15

0, gas flow rate [L/min] 3.0

Three-stage  Four-stage
Effective membrane area  [m?] 1.1 2.8
PFC flow path length [mm] 60 280
Gas flow path length [mm] 50 50
PFC fill ration [ml] 420 720
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Fig.7 Relationships between partial pressure and time. A)
PpO, value. B) PpCO, value.
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Fig.8 exvivo experiment circuit.

Table 3 Parameters of ex vivo evaluation experiment.

Weight of rabbits [kal 3.02+0.12
Tidal volume [mi/kg] 17.0
I:E ratio 1:1
respiratory rate [breath/min] 8
0, gas flow rate [L/min] 3.0
PFC flow rate of recirculation [L/min] 15
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Fig.9 Measurements of PaCO, and PaCO, in ex vivo evalua-
tion. A) PaO, of measured results. B) PaCO, of meas-
ured results.
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