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Development of non-invasive near-infrared assessment system for intrauterine fetal
well-being

Nogawa, Masamichi
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Toward a development of non-invasive near-infrared assessment system for
intrauterine fetal well-being, we have evaluated the performance of the proposed system, which offers
non-invasive transabdominal measurement of fetal arterial oxygen saturation, with pregnant women in
regular prenatal care.

The proposed system consists of three major parts: a two-wavelength transabdominal fetal
photo-plethysmography (750/830nm), frequency domain signal extraction procedure of fetal plethysmogram
from transabdominal photo-plethysmogram, and non-blood drawing sensor calibration procedure based on
radiative transfer for safe and reliable non-invasive fetal arterial oxygen saturation measurement.

As a result of the clinical trials, the non-invasive fetal assessment system could offer acceptable
normal arterial oxygen saturation ranges of intrauterine fetuses: 50-70%.
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Table 1 Reference values of heart rate and
arterial blood oxygen saturation: Sa0,(%)

Heart 0
rate(1/min) 5a0,(%)
Healthy adult 80-90 95-100
Fetus 110-160 50-70




Subject A

100 é ‘
90
" o | Fetal Data
<| aternal Data
80
70
Koo
o
= 50 n
wy
40
30
20
10
0
80.00 100.00 120.00 140.00

Heart Rate[BPM]

Fig.7(a) Results of the non-invasive
measurement of the maternal and fetal
SaOz2 in regular prenatal care: the mean

fetal SaOs: 48%
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Fig.7(b) Results of the non-invasive
measurement of the maternal and fetal
SaOz2 in regular prenatal care: the mean

fetal SaOs: 60%
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