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Advantages of Optical Diagnosis

1) Ultra-high sensitive detectability — single molecular detection
resolution — spatial resolution up to nm

c identification

5) Non-interference with the electromagnetic waves — PET, MRI, US, etc

6) Portability, simplicity and safety — use in home, etc
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Single Molecule Detection

by Fluorescence Correlation Spectroscopy

(FCS) |



3D-image of HEK293' cell
_ expressed by PKCBI-EGEP

i— FCS of PKCBI-EGFEP after TPA

Measurement area
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Z - PKCBI-EGFP 2
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R — :
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Laser beam Laser beam

Block diagram of FCS setup FCS detection Focused
portion volume area

Single Molecules Diagnosis:
from in vitro to in vivo

Objectve
HONA 12

wzess)

Fiber port
Fluorescence out put for APD etd

FV1000 -DMP :
a. il

Diffusion Measure Package Fiber port for fluorescence output

point FCS/FCCS Confocal fluorescence emission can
be introduced via fiber delivery system
RICS / ccRICS into external device. Fiber port
equipped with FC connector (fiber
FRAP delivery system not included).

Internal PMT detect
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% [ vivo Molecular Imaging
IVALOO!

in vivo LSM + stick objective lens ‘

Auto Fluorescence Spectrum
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Ultra-early Detection
of Cancer

Molecular Imaging in Fluorescence
Endoscope

Attenuation Mechanism of Auto Fluorescence

Thickening of Epithelium
Excitation
Fluorescence

Excitation Fluorescence

Auto Fl i
(Adenoma) \/‘\\ [ncﬁrz:zliig oriond FFl“‘T"‘ZW“CS g Fluorescence
N
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15 16

}Auto-F luorescence Imaging
Lateral Spread Tumor in Colon

Conventional
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Well diff. Adenocarcinoma
in adenoma 1y, vo)

Conventional AFI Dye

- Osaka Medical Center for Cancer and Cardiovascular Diseases -

18
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White Light Image NBI Zoom
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ILaser:Scanning Micro-Endoscope (pILSM Image)

Eilman Esophagus Endothelial Cell' (in vivo)

70pm

= 21

Tissue Transparency (Thickness)

UV (300~ m) 0.1~1 ‘

Vis (400~700nm) 1~Smm ‘

NIR(700~1100nm) 5~50mm Max:100mm

X 23
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- ECS: Endo-Cytoscopy System

Micro Video Endoscope device for
endoscopic in-vivo cellular imaging

= 20

onstitutional Tissue Cell

Molecular
Symptom ¢ Diagnosis ¢ Diagnosis
- s 4
i

. Diagnosis

‘ Contrast Agent ‘
T

Gene contrast agent, Protein contrast agent, ‘

Function contrast agent, Cell contrast agent

= 22

= 24
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Near Infrared Spectroscopy.
IRS)

NeafSnfrared Windoyw into the Body

\ Deoxy Hb

V 780nm, 805nm, 830nm

hemoglobin absorption spectrum

ed light : 700~1.400nm
d i 3~1,000pm

fINIRS Imaging
k

Optic Fiber for Mlumination et s o G
30, 1~
X mm
= <a

= 27

fNIRS Measurement
on the Treadmill

during gait

By permission of Bobath Memorial Hospital

X 29
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f-NIRS

nal Near-infrared spectroscopy)

X 26

Head-Mounted Holder with Optic Fibers

= 28

Pre-rehabilitation Post-rehabilitation
53 days after stroke 118 days after stroke

f Bobath Memorial Hospital

& 30
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Familiar TV game Familiar TV game
(Advanced level) (Beginner's level)
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10sec. 40sec 30sec ‘
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= 31

Disadvantage of Near-infrared Spectroscopy

1) Difficulty of quantification

2) Poor spatial resolution

Due to light scattering in living tissue

= 33

64 Ch. Time-Resolved Spectrocopy System
for Optical Computed Tomography

Pulsed Light Source  Optical Fiber Switch ~ Optical Attenuator

CEKD/TAC
Module ™

Phantom Model

N [nput and
Detection Fiber

Signal
Aquisition Unit

PMT and Fast Amplifier

& 35
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Photon Diffusion Equation

r,0)=VD()V(r,0) - tahr,t) + S(r.1)
absorption  source

ary

normal to surface

= 34
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Short communication
Visuospatial imagery is a fruitful strategy for the digit span backward
task: a study with near-infrared optical tomography

Yoko Hoshi ", Ichiro Oda *, Yukihisa Wada ®, Yasunobu Ito °, Yutaka Yamashita ©,
Motoki Oda ¢, Kazuyoshi Ohta ¢, Yoshifumi Yamada *, Mamoru Tamura *

* Biophscs Group, Research Insi tronic Science, Hokkaido University, North Ward, North 12, West 6, Sapporo 060-0812, Japan
® Technology Rese boratory, Shimadau, Hori-yamashito. Hadano, Kanagawa 259-1304, Japan
Central Research Laboratory, Hamamatsu Photonics KK., 5000 Hirakuchi. Hamakita, Shizuoka 434-8601. Japan

Accepted 21 December 1999

0 10 20 30 40

X 39 X 40

Table 1 Foci maximal activation and task performance

task performance

subject UR Brodmann's area Aloxy-Hb] (the longest digits)
(uM, mean + SD) DF DB

1 L 9/46 3.16 £ 0.62 7 4

2 R 9/46 195+ 029 8 7

3 ¥ 9 127 £ 022 7 4

4 R 46/45 5.95 + 0.83 8 7

5 L 46/45 481 +1.16 7 3

6 L 8/9 149 £ 024 8 4

¥ R 9 2.80 + 0.7 7 [ 4

8 R 9 2.69 + 0.66 8 5

410 49 28 4 A | —
X 41 X 42
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Results of prefrontal activity during video game task recorded by
reflectance DOT!

Quantitative Monitoring and Imaging

using Near-infrared
Time-Resolved Spectroscopy

Y. Yamashita?, M. Oda'), Y. Ueda V), E. Ohmae),
T. YamanakaV, D. Yamashita?, T. Suzuki?,
M. Tamura?

1) Hamamatsu Photonics K.K.
. . . Total - Hb
2) HOkkaldO ‘jl]lverSlt.v .Ueda, e H . J. Appl. Phys. Part 2, 44, 38, 1203-1206, 2005

= 43 & 44

Application (1) :
Coronary Artery Bypass Grafting (CABG)

in collaboration with Kagoshima Univ. Hospital,
Division of Intensive Care Unit

X 45
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