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Abstract

We establish an optical model of human skin to more effectively employ light energy when using
phototherapy to treat neonatal jaundice and increase the rate of bilirubin degradation during this
therapy. We superimposed 380~700 nm of the visible light spectrum over the extinction spectrum
of skin layers to obtain the final target spectrum for use in jaundice phototherapy. This article
calculates and analyzes the effect of the layers of human skin on the absorption and scattering of
light to determine the necessary spectral range of light for treating bilirubin with phototherapy.
The optical power and irradiation time required are considerably decreased using the proposed
spectrum, which reduce the side effects of phototherapy on newborn and achieve a stronger the-
rapeutic effect.
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Figure 1. The optical model of human skin
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Figure 2. Curves of melanin and basal absorption
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Figure 3. Absorption curves of hemoglobin and bilirubin
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Figure 4. (a) Angle between entrance and exit rays; (b) The logarithm of data (a)
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Figure 5. Scattering curves of skin tissues
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Figure 6. Total extinction curve of skin
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