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Feasibility study of an artificial placenta system with looped ECMO circuit for
neonatal respiratory disorders
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We have developed a new artificial placenta (AP) system consisting of a
looped ECMO circuit bridging to the fetus circulation in the form of an umbilical arterial-venous
connection. We aimed to evaluate the feasibility of the AP system by performing a hydrodynamic
experiment of simulation using a mechanical mock circulation system and a fetal animal experiment.
This simulation showed that in an AP system with an ECMO in series between the umbilical arteries
and vein, it was difficult to maintain fetal hemodynamics when high ECMO flow was applied. The AP
system consisting of the loop circuit configuration ECMO with a bridge circuit could have high ECMO
flow with less umbilical flow, whereas the possibility of excessive load on the fetal right
ventricular system should be noted. In the animal experiment, GA135 days kid was maintained for 12
days and grew to term. The developed AP system was feasible under both in vitro and in vivo
conditions.
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