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In this study, a micro drop blood oxygenator has been developed for replace the
membrane oxygenator with problems in long-term use. The oxygenator optimized housing
was increased the contact distance of blood and PFC (Perfluorocarbon). Additionally, the
controlled blood flow in the boundary layer of the PFC and blood was indicated sufficient
gas exchange capability, and it was able to filtrate only the blood without contamination of

blood to PFC. It was suggested that is useful as a practical novel oxygenator.
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Fig.1 Block diagram of the experiment circuit.
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Fig.2 Aspirator appearance. A) Internal structure
of aspirator. B) Operating principle.
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Table 1 Specification on PBC-OX.

Table 3 Initial values of PFC

Inside diameter [mm] 80.0
Height [mm] 200.0

Priming volume [L] 1.0
Resin [a.u.] Acrylic

Fig.3 PBC-OX appearance. A) Photograph of
PBC-OX. B) The structure of PBC-OX.
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Table 2 (2 W D ik S 14, Table 3 (2 D
PFC &:ff& R L7z,
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Table 2 Initial values of blood

Hematocrit value  [%)] 37.0£1.0
Temperature ['C] 38.0+2.0
PaO; [mmHg] 35.0+5.0
PaCO; [mmHg] 45.045.0

PFC flow rate [L/min] 10,15
Temperature [C] 38.0+2.0
PpO; [mmHg] >745.0
PpCO, [mmHg] <5.0
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Fig.4 Relationships between percent of blood
drops and diameter of blood drops.
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Fig5 O uptake capacity of evaluated
PBC-OX.
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Fig.6 CO. elimination capacity of evaluated
PB-OX.
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1
(Pprc — PBI00d) V51004 = Cp EpPFC U*s (2)

PpFC : PFC density
DPBlood Blood density
g : Gravitational acceleration
VBiood Blood droplet volume
Cp : Drag coefficient
U : Ascent velocity
S : Cross-section area
dBiood Blood droplet equivalent diameter
Re : Reynolds number
v : Kinematic Viscosity
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