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Design of neonatal jaundice transcutaneous measurement based on AFE4403 analog front end
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Abstract: In recent years, portable medical monitoring device shows good development trend. Depend on the perspective of
noninvasive, dynamic measurement, portable medical equipment, biosensor AFE4403 analog front end design is improved for
neonatal bilirubin concentration measurement. Different from conventional hand- held transcutaneous jaundice meter, the
optical front-end design in the module has dual sources, dual wavelength method of single detector for calculating the change
trend of neonatal bilirubin concentration. The designed jaundice noninvasive detection module has the characteristics of low
power consumption, small size, continuous measurement, and the experimental results clearly reflect the change of neonatal

bilirubin value. Bluetooth functionality can also be added to realize real-time monitoring and early warning, timely observe the

newborns with abnormal bilirubin concentration and take an appropriate treatment.
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Fig.1 Schematic diagram of hardware structure
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a: Software design of hardware module
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Fig.4 Flow diagram of AFE4403 collection and bilirubin concentration calculation
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Fig.5 Clinical calibration
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Fig.6 Display interface of signal value
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Tab.1 Comparison of three neonatal measurements

Neonatal 1 (Born 24-36 h)

Neonatal 2 (Born 12-24 h) Neonatal 3 (Born 24-36 h)

Method

No.l1 No.2 No.3 No.l No.2 No.3 No.1 No.2 No.3
Bilirubin measurement value/pmol - L™ 93.1 101.5 103.7 86.7 90.9 106.2 120.7 150.4 160.2
Bilirubin standard value/pmol - L™ 91.4 98.3 106.4 80.5 88.3 100.9 116.3 140.9 153.6
Deviation/% 1.83 3.25 2.60 7.15 2.81 4.99 3.65 6.32 4.12
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