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Analytical methods utilizing small spaces, as represented by micro and
extended-nano fluidic devices, have been developed. We have developed thermal lensing microscope
(TLM) and photothermal optical phase shift (POPS) detection to detect non-fluorescent molecules in
small spaces with high sensitivity. However, the UV-excitation POPS detection has some problems such

as heat dissipation in the extended-nano channel and insufficient reduction of optical background
due to interference, which hinders measurements with high sensitivity as TLM. In this study, we
developed an extended-nano fluidic device with an integrated thermo-optic layer to recover the
sensitivity loss due to the thermal diffusion and a background-free POPS detector to achieve
ultrahigh sensitivity.



TLM

TLM POPS
100 nm
uv POPS 100
uv TLM
100 nm POPS
POPS
A
POPS
B UV POPS
uv POPS
C
A B
A
B DIC uv
POPS DIC
uv DIC uv
DIC
1 DIC
uv DIC
C A B

Fieldlens DICprism A PD

[Q V=
DM
Objective lens
50x, NA=0.40 | pC Lock. i
Glass chip |[C2==] ‘ H ock-in ampier ‘
Objective lens _w
50x, NA=0.40 Microscope housing
DM i
1
Polarization plane fO 45 f 0 !
DPSS Laser Ar* laser (SHG) B
(532 nm) | 257 nm
—» 90

BE /2 DICprism Relaylenses
1. UV-POPS



77

19

21pum

320 nm

Ca F

400 kPa

340

5000

1

30

2000

Ca F

250 nm

uv

300

1700

POPS
BSA

6.8



Yoshiyuki Tsuyama, Kazuma Mawatari, Takehiko Kitamori

SIMPLE AND LABEL-FREE ULTRA-SENSITIVE CONCENTRATION DETECTION METHOD IN 10-1000 nm SPACE 2018

UTILIZING OPTICAL DIFFRACTION

Proceedings of MicroTAS 2018 953-954
DOl

Tokio Sato, Kazuma Mawatari, Hisashi Shimizu, Takehiko Kitamori -

THERMAL DIFFUSIVITY OF WATER CONFINED IN EXTENDED-NANO SPACE: MEASUREMENT OF EXTENDED-NANO 2018

CHANNELS

Proceedings of MicroTAS 2018 450-451
DOl

Hisashi Shimizu, Shigenori Takeda, Kazuma Mawatari, and Takehiko Kitamori -

ULTRASENSITIVE DETECTION OF NONLABELED PROTEIN USING UV PHOTOTHERMAL OPTICAL PHASE SHIFT 2018

DETECTION

Proceedings of MicroTAS 2018 971-972
DOl

Hisashi Shimizu, Naoya Miyawaki, Yoshihiro Asano, Kazuma Mawatari, and Takehiko Kitamori 89

Thermo-Optical Characterization of Photothermal Optical Phase Shift Detection in Extended-Nano 2017

Channels and UV Detection of Biomolecules

Analytical Chemistry 6043-6049

Dol
10.1021/acs-analchem.7b00630




T. Sato, H. Shimizu, K. Mawatari, and T. Kitamori -

IN-SITU MEASUREMENT OF THERMAL DIFFUSION CONSTANT OF LIQUID USING PHOTOTHERMAL OPTICAL PHASE 2017

SHIFT

Proceedings of MicroTAS 2017 295-296
DOl

Y. Tsuyama, K. Mawatari, and T. Kitamori -

SIMPLE AND ULTRA SENSITIVE DETECTION METHOD OF NON-FLUORESCENT MOLECULES IN EXTENDED-NANO 2017
SPACES UTILIZING LIGHT DIFFRACTION: INVESTIGATION OF SIGNAL GENERATION MECHANISM

Proceedings of MicroTAS 2017 537-538

DOl

S. Takeda, H. Shimizu, K. Mawatari, and T. Kitamori -

PHOTOTHERMAL OPTICAL PHASE SHIFT MICROSCOPY USING RELAY OPTICS FOR SENSITIVE DETECTION OF 2017
BIOMOLECULES

Proceedings of MicroTAS 2017 575-576

DOl

20 0 11

Yoshiyuki Tsuyama, Kazuma Mawatari, Takehiko Kitamori

SIMPLE AND LABEL-FREE ULTRA-SENSITIVE CONCENTRATION DETECTION METHOD IN 10-1000 nm SPACE UTILIZING OPTICAL DIFFRACTION

MicroTAS 2018

2018




Tokio Sato, Kazuma Mawatari, Hisashi Shimizu, Takehiko Kitamori

THERMAL DIFFUSIVITY OF WATER CONFINED IN EXTENDED-NANO SPACE: MEASUREMENT OF EXTENDED-NANO CHANNELS

MicroTAS 2018

2018

Hisashi Shimizu, Shigenori Takeda, Kazuma Mawatari, and Takehiko Kitamori

ULTRASENSITIVE DETECTION OF NONLABELED PROTEIN USING UV PHOTOTHERMAL OPTICAL PHASE SHIFT DETECTION

MicroTAS 2018

2018

Tokio Sato, Kazuma Mawatari, Hisashi Shimizu, Takehiko Kitamori

Thermal diffusivity of water confined in extended-nano space: Evaluation of channel size effect

Tokyo International Conference 2018

2018

Tokio Sato, Hisashi Simizu, Kazuma Mawatari and Takehiko Kitamori

THERMAL DIFFUSIVITY MEASUREMENT OF LIQUID CONFINED IN MICRO/EXTENDED-NANO SPACE

ISMM 2018

2018




99

2019

38

2018

78

2018

Y. Tsuyama, K. Mawatari, and T. Kitamori

Symple and Versatile Detection Method of Non-fluorescent Molecules in Extended-nano Channel Utilizing Optical Diffraction:
Theory And Signal Generation Mechanism

17th Asia-Pacific International Symposium on Microscale Separations and Analysis (APCE 2017)

2017




T. Sato, H. Shimizu, K. Mawatari, and T. Kitamori

IN-SITU MEASUREMENT OF THERMAL DIFFUSION CONSTANT OF LIQUID USING PHOTOTHERMAL OPTICAL PHASE SHIFT

Miniaturized Systems for Chemistry and Life Sciences (MicroTAS 2017)

2017

Y. Tsuyama, K. Mawatari, and T. Kitamori

SIMPLE AND ULTRA SENSITIVE DETECTION METHOD OF NON-FLUORESCENT MOLECULES IN EXTENDED-NANO SPACES UTILIZING LIGHT
DIFFRACTION: INVESTIGATION OF SIGNAL GENERATION MECHANISM

Miniaturized Systems for Chemistry and Life Sciences (MicroTAS 2017)

2017

S. Takeda, H. Shimizu, K. Mawatari, and T. Kitamori

PHOTOTHERMAL OPTICAL PHASE SHIFT MICROSCOPY USING RELAY OPTICS FOR SENSITIVE DETECTION OF BIOMOLECULES

Miniaturized Systems for Chemistry and Life Sciences (MicroTAS 2017)

2017

S. Takeda, H. Shimizu, K. Mawatari, and T. Kitamori

Development of UV excitation photothermal optical phase shift detector for single nonfluorescent molecule detection

AMNZ 1SMM/APBCM/ANZNMF2017

2017




98

2018
98
2018
uv
36
2017
35

2017




35

2017

66

2017

Y. Tsuyama, K. Mawatari, and T. Kitamori

SIMPLE AND ULTRA SENSITIVE DETECTION METHOD OF NON-FLUORESCENT MOLECULES IN EXTENDED-NANO SPACES UTILIZING LIGHT DIFFRACTION
: INVESTIGATION OF SIGNAL GENERATION MECHANISM

RSC Tokyo International Conference 2017

2017

http://park.itc.u-tokyo.ac.jp/kitamori/cms/

http://park.itc.u-tokyo.ac.jp/kitamori/




(Kazoe Yutaka)

(20600919) (32612)

(Morikawa Kyojiro)

(20796437) (12601)

(Mawatari Kazuma)

(60415974) (12601)

(Shimizu Hisashi)

(60631281) (12601)




