%36 % 10
2009 4F 10 A

e

XEHS: 0258-7025(2009)10-2498-05

WMot
CHINESE JOURNAL OF LASERS

BE

October. 2009
5B %

N

P

JeAHITJZ B ARAEN A B IR A% J7 18 1) 9 55

N
u
:\ 2 H
B BIR
(P R H TR 2 G2 Bt TR AR, VL7 ™AL 210094)

WK A TZ R K A R KR OCT Gl 5 5 1l 2k Bl A7 2tk #0045« SR B Ik o0 BT R 4. A FRAR B 4544
DA 8. TTBEIE T OCT FH T 28 )2 B BRBF 55 r mT 474 .

KR EADLY

HESES

TN247

JeE TR BT AR COCTOTE A B [ B W R 12 K B B} 2 0F 58 05 TR0 AT 35 T ol ) 0 FTT i 5t o SR 3R A83 1AOR 35
P15 AT LA M 3t o3 5 0 iR (B RE AR ) R R (B B R A5 B IR A ar R B T M R AR R R AR R

TR B R IE 2 50 R RO HON R E S G B T — & OCT R4E(16 pm A 73 HE 3, — 90 dB I R R D
7P 2 B G N AR 2 A B AL B9 B2 R AT 13 A AR . 56 T8 R ) Huygens-Fresnel JRHEHE T T OCT b2 (5 SRy

g
M RN BIKAR s REESE s BUAT R %
XEKFRIZAD A doi: 10.3788/CJL20093610.2498

Experiment Research on Optical Coherence Tomography of Human Skin
Li Peng Huang Run Gao Wanrong
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Nanjing University of Science and Technology, Nanjing, Jiangsu 210094, China)

Abstract Optical coherence tomography (OCT) is a promising new imaging method for clinical diagnosis and

scientific research. In order to obtain the morphologic structure and the scattering coefficient of in vivo human skin,
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an OCT system with 16 pum axial resolution and —90 dB detection sensitivity is created. With this system in vivo
OCT image of human skin in several locations is formed. And the heterodyne signal expression is deduced from the
OCT model based on the extended Huygens-Fresnel principle. Through the fit of heterodyne signal expression to the
various parts of the OCT axial signal curve, the scattering coefficients is acquired. Structures of the stratum corneum
(plamoplantar) , the epidermis, and the upper dermis can be identified from the obtained cross-sectional images. The
thickness of the stratum corneum and the epidermis are measured, as well as the scattering coefficients. It is demonstrated
that OCT is a feasible method for investigation of morphologic structure of superficial layers of human skin.
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Fig. 2 Experimental data. (a) Power spectrum density of
OCT signal; (b) demodulated OCT signal;
(¢) logarithmic plot of demodulated OCT signal
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Fig. 3 In vivo OCT image of human skin of the finger tip
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Fig. 5 In vivo OCT image of human skin of the forearm before (a) and after (b) application of glycerol, and the

distribution of the intensities of OCT signal (¢)
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image; (b) averaged curve of the axial OCT signal
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Table 1 Averaged scattering coefficients of various

skin layers

Scattering coefficients Skin of Skin of
ps/mm’ ! finger tip forearm

Living epidermis 8.2

Upper dermis 9.1 15.8
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