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Development of transcutaneous optical measurement of blood particulate
concentration for non-invasive monitoring of blood components
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We have shown eerrimentally and simulationally that the sensitivity of the
proposed non-invasive measurement is higher at shorter distances than at longer distances, and that
the sensitivity is higher at longer wavelengths where the absorption of hemoglobin is smaller. Then,
we developed a two-step estimation method of blood lipid levels. The first step is the estimation
of the vein depth and diameter independent of blood lipid level at short wavelengths. The second
step is the estimation of blood lipid level using the estimated depth and diameter of the vein with
long wavelength and short-distance measurements. Next, the applicability of photoplethysmography
wave measurement to lipid level measurement was examined for the pulsatile component of capillaries.
As a result, it was found that the measurement position and sensor contact load were the major
factors causing fluctuation, and it was necessary to improve the method for measuring postprandial

changes in blood lipid levels.






0 mg/dL

2000 mg/dL
(600 nm) (810 nm) 600 nm
810 nm
Fig. 1
R, EEERERHEICEI L. N e T
el R, i - AL,
REBE L o ORERB (| | PR - BERET Y TORGE
EiRR. & - RIERERA
Hettn » Hefrf PHEH
1« vy TRE
BIEMRER [ BIRES - BEEE |
RiER. EIEBEEHA
Heff n U)gﬁ
N |
o !
| BIRRIEEREHT |
Fig.1
RGB G(Grenn)
2 LED PD

Fig. 2,3



— 0.005 — — 0.005
€ 0om ML E 0004
: €
=~ 0.003 = 0.003
5 0002 s — 3 0.002
]
< 0.001 =rEEg < o001 505 nm
0 0
o 01 02 03 04 05 P T .
€> RSUE W RIEE [vol%] 1> S UEY RRE [vol%]

Fig.2 Fig.3



4 4 1 3

Nishida Kazuhiro Kato Yuji Kudo Nobuki Shimizu Koichi

60

Simulation study for cross-sectional absorption distribution in turbid medium using spatially
resolved backscattered light with lateral scanning and one-dimensional solution of nonlinear
inverse problem

2021

Japanese Journal of Applied Physics

072008 072008

DOl
10.35848/1347-4065/ac0cbha

, 49
2021
506-510
DOI
Matsumura Kenta Toda Sogo Kato Yuji 8
RGB and Near-Infrared Light Reflectance/Transmittance Photoplethysmography for Measuring Heart 2020

Rate During Motion

IEEE Access

80233 80242

DOl
10.1109/ACCESS.2020.2990438

Shimizu Koichi Xian Sihan Guo Jiekai 22

Reconstructing a Deblurred 3D Structure in a Turbid Medium from a Single Blurred 2D Image?For 2022

Near-Infrared Transillumination Imaging of a Human Body

Sensors 5747 5747
DOl

10.3390/s22155747




ME

2021

56

17

2021

ME

2021

2022




58 19

2023

(Shimizu Koichi)

(30125322) (32689)

(Hashimoto Mamoru)

(70237949) (10101)

(Matsumura Kenta)

(30510383) (13201)




