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Abstract: Most of oxygenators which are used in clinical have hollow fibers to exchange O, and CO,. Thus blood
compatibility still remains as one of the major problem of these oxygenators, because they are fabricated by industrial
materials for example polypropylene, polyurethane and polycarbonate. And Hemocompatibility remains the other problem
with an artificial implantable lung aimed at bridge use prior to lung transplantation. To improve this problem, it is
necessary to fabrication of the new artificial oxygenator gas exchange method instead of membrane oxygenator with
hollow fibers. In this study, we suggested an aqueous two-phase oxygenator (ATP-OX) system comprised of
perfluorocarbon (PFC) and the blood drops. This system is exchanged gas by the characteristic of the gas partial pressure
difference between PFC and blood, the difference in specific gravity. We investigated the gas exchange performance and

the hemolysis rate of ATP-OX system by in vitro experiments.
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Table 1 Initial value of venous blood.
Hematocrit value [%] 36.0+1.0
Blood temperature [degree] 31.0+1.0
PaO, [mmHg] 35.0£5.0
PaCO, [mmHg] 45.0+5.0

Table 2 Initial value of PFC.
PFC temperature [degree] 37.0£1.0
PpO, [mmHg] >749.0
PpCO, [mmHg] <5.0
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Fig.3 Measurements of PaO,.
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Fig. 2 Relationship between hemoglobin concentrations
and PFC flow rates. (P<0.01)
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Fig. 4 Measurements of PaCO,.
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Fig. 4 Relationships between Percent of blood drops and
diameter of blood drops.
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Fig. 6 Result of fluid analysis inside aspirator. (velocity)
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Fig. 5 Relationships between PFC flow rate and blood

flow rate.
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Fig. 7 Result of fluid analysis inside aspirator. (pressure)
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