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Abstract : Intravascular oxygenation represents an attractive, alternative support modality for therapy originated with acute
respiratory distress syndrome(ARDS). However, the clinical study concluded that more gas exchange was needed for
intravascular oxygenation to be clinically effective in ARDS treatment. In this study, we tried to enhance gas exchange on the
VIVLAD using microencapsulation of hemoglobin and perfluorocarbon emulsion(PFC emulsion). Blood gas measurements were
performed by collecting blood samples from the arterial and venous sides of the circuit, and processing them in a blood/gas
analyzer. The function of hemosome, blood/hemosome mixed solution, and blood/PFC emulsion mixed solution were tested by
an oxygen dissociation curve using a blood/gas analyzer.

As a result, it was shown that the oxygen transfer of hemosome and blood/hemosome mixed solution were higher than that of
whole blood. Also, it showed that the carbon dioxide transfer of whole blood/PFC emulsion mixed solution was higher than
that of others. Therefore, we determined that hemosome and PFC emulsion could increase oxygen transfer and carbon dioxide
transfer, respectively.
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Table 1. Dimensions of hollow fiber modules.
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No. of hollow fiber membranes

Packing density

Void fraction  Hydraulic diameter(em) Frontal area(em)

Type 1 100 0.03 0.96 0.82 6.84
Type 2 300 0.10 0.89 0.32 6.39
Type 3 450 0.14 0.85 0.21 6.05
Type 4 675 0.22 0.77 0.13 5.54
Gas
Inout N Main Body 140 - | —8— Normal biood
. Actuator || —®— Hemosome
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Fig. 2. Schematic diagram of a test module
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Fig. 11. Relationships between carbon dioxide transfer rate and experimental time at VIVLAD. (Liquid flow rate = 6 ¢

/min, W Blood, @ Blood/PFC emulsion mixed solution(4:1), a Blood/hemosome mixed solution(4:1))
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