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HZeERRER (L) Development of a circuit with a high—performance membranous oxygenator for
using an artificial placenta in a premature lamb model
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Because previous studies aimed at developing an artificial placenta have had limited success, we
hypothesized that the introduction of a high—performance membranous oxygenator to a pumpless
artificial placenta could prolong the survival time of premature lambs.Immediately after the delivery of
the fetuses, the umbilical vessels were cannulated and connected to the pumpless artificial placenta.
Both the fetuses and the circuit were submerged in a warm saline bath. Five fetuses survived for 18.2
+ 3.2 (mean = SEM) hours after attachment to the artificial placenta, which maintained the fetal
circulation. We prolonged the survival of fetal lambs using a high—performance membranous oxygenator
with a small priming volume.
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Gas transfer rate [ml/min] = AC X W

A C = concentration change in blood gas [ml
(gas)/ml (blood)]

W = quantity of blood flow [ml/min]
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sz, BRAEOMERER A% 1-6 FRFff & 6-24
WM CEh# U7=. Spearman DA AHEEfR A
W Mk &, MAP, O, content, Pcos,
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Table 1 |ZARFEEROFEAT — 4% Reoma D
ERR LB L TORLTZ. RZEBR Tl Reoma D3
BRIz LU CHELS, IBFOMTIRE 23 EL,
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L, AAFREIE 18.2 +3.2 BRI TH-T= (£
LFH 14.0, 29.8, 18.2, 11.3, 17.5 B[, =D
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Table 1: Comparison between the results of Reoma’s
experiment (6) and the present study

Experimental group Reoma’s experiment Present stud

(n=7) (n=5)
Gestational age at birth N
(days) 140 +0 130+1.6
Birth weight *
g; 5,273 +394 2,924 + 354
Survival time .
(h) 35x04 18.2£3.2
Priming volume of the circuit
(ml) 100 60
Resistance of the membranous
oxygenator (mm Hg-min-kg-ml-') 0.81 £0.15 0.85 +0.05
Surface area of membranous
oxygenator (m?) Unknown 0.30
Inner diameter of hollow fiber
(um) Unknown 200

All values are expressed as the mean + SEM.
*P < 0.05 for the values in Reoma’s experiment vs. the values in the present study.
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Low-molecular-weight heparin + Lipo-PGE,
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& O, content, [ﬁl':F‘ lactate & Pep,) ITHHE
n+%éﬁﬁm ZABER y)%ﬂﬁ_ﬁ‘l/\—g—ﬂ%) r <0.70
Tohole.

<]

100 1

0 50 100 150
Cireuit blood flow

[=p

300 7

200 -

Lactate

100

[ T T 1
0 50 100 150
Circuit blood flow

3. BLH AR RfRE R LI A B ER)NT
A—H. (a: BIMFHEEL MAP, b: EIRMKES
I lactate J2EE)

Table 2 |Z colored—microsphere JETHIEL

72 A 8 D IR APk kB ik oD i 378 B 2 i 2B 3 o>
HEMBICHTH2HAFETCRLIE. MEE
(p<0.05), MM FE (2<0.05), FERE(p<0.05) Tl i
MEOH BRI REOLITN, fizdgdi-
D fidas CldAa BRI o7,

Table 2: Ratio of blood flow in fetal organs

Cerebral gray matter 0.63 +0.04 ~
Cerebral white matter 0.70 £0.03 *
Medulla oblongata 0.61+0.04~
Left ventricle 1.38 £0.27
Right ventricle 1.34+0.29
Left lung 1.01 £ 0.69
Right lung 0.98 +0.58
Adrenal gland 1.29 +0.19
Liver 1.08 +0.21
Kidney 0.85+0.22

Each numerical value (average = SEM) represents the relative
value that was obtained by dividing the value for the organ blood
flow obtained after birth by that obtained before birth. *p < 0.05 for
the values obtained before birth vs. the values obtained after birth.
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Table 3: Performance of the membranous oxygenator

1-6 hours 6-24 hours
after birth after birth
O, transfer rate
(ml/min) 105+1.2 12.2+1.0
CO, transfer rate
(ml/min) 11.6+25 13.7 2.0

All values are expressed as the mean + SEM.
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