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Development of multi-layered and structured skin model and search
of blood vessel structure in a three-dimensional manner

YOSHIHISA AlZU

0.1mm

We studied to develop a novel technique of searching a position of
a blood vessel in skin tissue in a three dimensional manner for measurements of a glucose
level, which is used for diabetic patients. We designed and developed a new skin model
having nine layers and a method for multi-layered Monte Carlo simulation of spectral
reflectance. We also developed a novel technique for fabricating an artificial thin layer of
skin with 0.1-mm thickness and realized multi-layered human skin phantom. Using
these model and methods, we studied a method and an optical system for measuring depth
and diameter of veins in skin tissue using spectroscopic imaging. We finally confirmed the
usefulness of this method in experiments on human arms.

700,000 210,000 910,000
700,000 210,000 910,000
2,100,000 630,000 2,730,000
0 0 0
3,500,000 1,050,000 4,550,000

€Y
@




®

€Y

@

€Y

@

®

ONO R

(ONO RG]

@O &
( )

©

€Y

L, Stratum corneum

Upper blood net dermis

Deep blood net dermis

(a) Cross section of skin (b) Nine-layered model

@ ()
@ @
(©)
0.1mm
(©))
C))
@

420, 585, 800nm

®



1000

)
Q) ®)
LUT)
®) ccD
(MATLAB)
Camera
Interference filter
A=420 nm

585 nm

800 nm
Polarizer \ EIT Lens
Ring lighting —___ &

Polarizer ‘ k
Light guide

7 < .
l AN Region B
N
\l%gion A
White light Surface of sample
(Halogen lamp)

®

(Look-Up Table:

Reflectance images

II lI. =
Regs

14:”“

PC
|

White standard

(10)

10

Vol.114, No.1112 (2011) p.541.

Takaaki MAEDA, Naomi ARAKAWA, Motoji
TAKAHASHI and Yoshihisa AlZU, "Monte
Carlo simulation of spectral reflectance
using a multilayered skin tissue model”,
Optical Review vol.17, No.3 (2010)
pp-223-229.

*isual
Dermatology, Vol .9, No.4  (2010)
pp-388-394.

Takaaki MAEDA, Ilzumi NISHIDATE, and
Yoshihisa AlZU, "Adaptive exponential
approximation of optical density ratio
using third-order regression equations
for depth profiling of a blood inclusion
in a skin tissue model,” Optics & Laser
Technology 41, No.6, 755-763 (2009).

Vol.47, No.1 (2009), p.5-13.

lzumi_ Nishidate, Kiyohiro Sasaoka,
Testuya Yuasa, Kyuichi Niizeki, Takaaki
Maeda, and Yoshihisa Aizu, "Visualizing
of skin chromophore concentrations by
use of RGB images," Optics Letters 33,
No.19, 2263-2265 (2008).

95



(2011.12.6-7 P.125-132.

Izumi__ Nishidate, Tatsuya Kawase,
Noriyuki  Tanaka, Kyuichi  Niizeki,
Yoshihisa  Aizu, "Noninvasive and
noncontact imaging of skin hemodynamics
using a digital RGB camera"™, Optics &
Photonics Japan 2011

(2011.11.24)29pAS9

"Optics & Photonics Japan 2011
(2011.11.25)29 pD13.

N. Akiyoshi T. Maeda 1. Nishidate
H. Funamizu and Y. Aizu "Monte Carlo
simulation of light penetration into skin
tissue using a nine-layered skin model™
9th Japan-Finland Joint Symposium on
Optics in Engineering OIE"11  Turku
(2011.9.9) p.90-91.

72
(2011.9.1) p.03-069

Optics & Photonics Japan 2010
(2010.11.17) p.432-433

Yoshihisa Aizu, Takaaki Maeda, Tomohiro
Kuwahara, and Tetsuji Hirao, "Skin image
reconstruction using Monte Carlo based
color generation,” Information Optics
and Optical Data Storage, SPIE Photonics
Asia 2010  symposium in Beijing
(2010.10.21) 7851-23. Invited

- 44
(2009.12.7)
p.25-32.

21
2009.1.25 p.493-494.

€Y
YOSHIHISA AlIZU

0

®

1ZUMI  NISHIDATE

TOMONORI

YUASA



