$£59% F16H1/2022 £ 8 B/ EXBFEHE

iyt Bl I ZFIHE

AR S5 F 18 Az JL B JER nl U188 R S 5

IV R = B PR TR
MRE' ZER, AnE
VT REENLR TR S SRR, WHIT T 3152115
PR B YT A B A IR |, W T dE 315712

TEE AR B R B AR i Al AN IR AR A AR K22 5, []— e B 45 J A b SO ] R Gt 45 A AR ] o 1 SE AR 30 2 bk 285
P4 5 0 2 e e B A LB )2 B R RY SR S 524 R By 1 gk i e e B 8 R AR R A R MR DG FE R [ 8 4%
PR MG RE I Ol o BERLZE SR BT B Az JLIk €8 25 5 0 G TE B2 Tk PR 09 A% B R P A B0 R I, L 4 0] 80980 10 B A N 174 S St D%
e 3 BT, AT 52 M A L B I8 G AR I 14 o B

KR OIS A SRR AL FRERYBL LA B
REHES 0433.4 XHtRERL A

Visible Light Diffuse Reflectance of Neonatal Skin Under
Different Skin Color Conditions

DOI: 10.3788/LOP202259.1630003

Zheng Junsheng', Wu Haixiao’, Hu Yanhai"
'Faculty of Mechanical Engineering & Mechanics, Ningbo 315211, Zhejiang, China;
*Ningbo David Medical Device Co., Ltd., Ningbo 315712, Zhejiang, China

Abstract The skin colors of humans vary considerably based on which race they belong to and where they live. First, a
seven layer neonatal skin model was established herein according to the skin structure and optical characteristics.
Subsequently, the Monte Carlo method was used to simulate the propagation of light under different skin color conditions
by varying the volume fraction of epidermal melanin. Simulation results show that the difference in the neonatal skin color
greatly affects the propagation characteristics of light through the skin. This difference interferes with the key wavelength

of noninvasive detection of neonatal jaundice, thus affecting the accuracy of such detection.
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Table 1 Parameters of blood and water volume fraction in each
dermis
Name of layer Chiood Cio
Papillary dermis 0.04 0.5
Upper blood net dermis 0.3 0.6
Reticular derims 0.04 0.7
Deep blood net dermis 0.1 0.7
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Table 2 Optical characteristic parameters of neonatal skin

Name of layer u/mm ' g Re.fraclive Thickness
index

Stratum corneum 100 0.86 1.50 14

Living epidermis 45 0. 80 1.34 74

Papillary dermis 30 0.90 1.40 100
Upper blood net dermis 35 0.95 1.39 50

Reticular derims 25 0. 80 1.40 800
Deep blood net dermis 30 0.95 1.38 60

Suncutaneous fat 5 0.75 1.44 3000
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