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Table 1 Six-layer skin optical model after reducing 5 percent
blood content in upper papillary dermis. The trans-
port parameters (u,, ., g) are for 470 nm only
) Ha s
Layer d/pm n Jem~ ! Jem ! g
Air — 1.0 — — —
Stratum corneum 10 1.45 199 2 200 0.9
Epidermis 80 1.4 50 580 0. 756
Upper papillary dermis 180 1.396 5 12.74 587.88 0.766

Reticular dermis 1500 1.4 5.65 593 0.756

Deep blood plexus 70 1.34 133.18 509 0. 958
Dermis 160 1.4 5. 65 593 0.756
Subcutaneous — 1. 46 — — —

Table 2 Six-layer skin optical model after increasing 5 percent
blood content in Upper Papillary dermis. The trans-

port parameters (u,. u,, g) are for 470 nm only

Ma s

Layer d/;;m n Jem—! Jem—! g

Air — 1.0 — — —

Stratum corneum 10 1.45 199 2 200 0.9
Epidermis 80 1.4 50 580 0. 756
Upper papillary dermis 180 1.396 5 26.90 578.62 0.786
Reticular dermis 1500 1.4 5.65 593 0. 756
Deep blood plexus 70 1.34  133.18 509 0. 958
Dermis 160 1.4 5.65 593 0.756

Subcutaneous — 1. 46 - - -

Table 3  Six-layer skin optical model after reducing 5 percent
blood content in deep blood plexus. The transport pa-

rameters (., u,, g) are for 470 nm only

Ma s

Layer d/pm " /em™!  /em ™! g

Air — 1.0 — — —

Stratum corneum 10 1. 45 199 2 200 0.9
Epidermis 80 1.4 50 580 0. 756

Upper papillary dermis 180 1.393  19.82 583.25 0.776
Reticular dermis 1 500 1.4 5.65 593 0.756

Deep blood plexus 70 1.27  140.26 504.6 0.948
Dermis 160 1.4 5.65 593 0. 756
Subcutaneous — 1. 46 — — —

F 1~FK 4 PRYHLBOLESHIE X BT R 470 nm
MHLOEESH HRBERMN SRS — 1, BT
ST R O o R K DL B o i S R, iE— 20 R ] Monte
Carlo B0, TS5 HH AR B 14 9 6 e 3% A0 B 41 6 3% . 3158
R 100 TTASET 4 81 AL 400 £ 700 nm. 4 [H]

B 10 nm A1 ABOE . ITE 31 A BE . 411 SR
T2 s Pt EIE M 470 2] 700 nm, AFEFE 10 nm {5 1 A4
o, ITE 24 DEUE, A1 KT, R
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Table 4 Six-layer skin optical model after increasing 5 percent
blood content in deep blood plexus. The transport pa-

rameters (p, ., u,, g) are for 470 nm only

Ha s

Layer d/pm n Jem=1 Jem-] g
Air — 1.0 — —
Stratum corneum 10 1. 45 199 2 200 0.9
Epidermis 80 1.4 50 580 0. 756
Upper papillary dermis 180 1.393  19.82 583.25 0.776

Reticular dermis 1 500 1.4 5.65 593 0. 756

Deep blood plexus 70 1. 27 140.26 504.6 0.948
Dermis 160 1.4 5.65 593 0. 756
Subcutaneous — 1. 46 — —
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Fig. 1 Skin fluorescence spectra with different blood content

(A) Impact of different blood content in upper papillary dermis;

(B) Impact of different blood content in deep blood plexus
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Fig. 2 Skin reflectance spectra with different blood content
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(A) TImpact of different blood content in upper papillary dermis;

(B) Impact of different blood content in deep blood plexus
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The Impact of Blood Content in Skin Tissue on Skin Spectra
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Abstract Based on the analysis of skin structure, and the production mechanism of fluorescence and reflectance spectra, six-lay-
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er optical models for skin of different blood content in both upper blood plexus and deep blood plexus were developed, and Monte
Carlo simulation was made. The result shows that (1) Both fluorescence and reflectance spectra could reflect the change of blood
content in skin tissue; (2) The impact of blood content in upper blood plexus on skin spectra intensity is large, while the impact
of blood content in deep blood plexus on skin spectra intensity is small; (3) Fluorescence and reflectance spectra could be used to
detect or analyze change of blood content in skin tissue, especially to test the treatment and tune of dermatosis with plexus or

blood pathological changes in upper dermis.
Keywords Skin blood content; Fluorescence spectra; Reflectance spectra; Monte Carlo simulation
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(1) Atomic Spectrometry (AAS, AES, AFS, Plasma, etc.);

(2) Molecular Spectrometry (UV-Vis, IR, Raman, Chemiluminescence/Fluorescence/Phosphores-
cence, NMR, etc.);

(3) Mass Spectrometry;

(4) Laser Spectrometry;

(5) Hyphenated Techniques (with x~-TAS, HPLC, CE, etc.);

(6) X-Ray and Synchrotron Spectroscopy;

(7) Chemometrics
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