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Abstract In order to improve the efficacy of phototherapy for neonatal jaundice, we design and develop a neonatal
jaundice phototherapy light source by spectral matching technology. In order to study the degradation of bilirubin,
we use the designed special blue LED source, the ordinary blue LED source, the traditional blue source, and the
white LED source to irradiate standard bilirubin solution in wvitro with concentration of 130.932 pmol/L for 1 h,
2 h, 4 h and 8 h, respectively. The results show that the blue LED light source and the traditional blue light source
have obvious degradation effect on the bilirubin solution, and the designed special blue LED has the best degradation

effect. The key factor of phototherapy for neonatal jaundice is the spectrum of the light source, and the designed

special blue LED can effectively reduce the concentration of bilirubin in vitro .
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Fig. 1 Absorption spectrum of the bilirubin in

extracorporeal blood
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Fig. 2 Photo-electric measurements system. (a) YF1000 light-color electricity integrated system;

(b) ATA-500/1000 auto-temperature photoelectric analysis and measurement system
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Table 1 Photoelectric parameters of four kinds of LEDs

Emitting Peak Forward Forward Luminous
FWHM /nm

color wavelength /nm current /mA voltage /V flux /lm
Lake blue 445 21.3 20-30 3.0-3.2 1.1-1.5

Blue 465 22.6 20-30 3.0-3.2 2.2-2.5

Blue 475 20.0 20-30 3.0-3.2 2.0-3.2
Blue-green 495 29.3 20-30 3.0-3.2 6.9-7.1
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Fig. 3 Relative spectral power distributions of

monochromatic LEDs with different peak wavelengths
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Fig. 5 Pictures. (a) Arrangement of LED lamps on Al substrate (b) manufactured light source

in jaundice therapeutic device
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Fig. 6 Luminescence spectrum of manufactured light
source in jaundice therapeutic device and the

absorption spectrum of the bilirubin in

extracorporeal blood
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Fig. 7 Luminescence spectra of four light sources and the

absorption spectrum of the extracorporeal bilirubin
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Table 2 Concentration of the bilirubin solution
after irradiation pmol/L
Light Phototherapy time /h
source 1 2 4 8
A 2.684 2.146 1.771 1.299
B 3.431 2.459 2.469 1.229
C 5.429 3.865 2.444 1.521
D 39.131 24.063 17.499 6.526
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Fig. 8 Change of concentration of bilirubin

solution with irradiation time
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Table 3 Effects of each light source on degradation
rate of the bilirubin %
Light Phototherapy time /h
source 1 2 4 8
A 97.95 98.36 98.65 99.01
B 97.38 98.12 98.11 99.06
C 95.85 97.05 98.13 98.84
D 70.11 81.62 86.64 95.02
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