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In this study, we have proposed a new three-dimensional measurement method of micr
o-flow that combines the confocal scanner and a chromatic optics. In optical design, we succeeded in gener
ating a chromatic aberration amount of 16.5 microns only with a combination of lenses commercially availab
le. Then, although under a narrow wavelength range, the chromatic particle image is successfully obtained.

In addition, the introduction of the LDLS (Laser-Driven Light Source) and a three-plate color camera enab
le noise reduction and acquisition of clear particle images. Since the development and implementation of P
IV algorithm to calculate the flow velocity can"t guarantee the measurement accuracy with the current chro
matic particle image that has narrow wavelength range, the development and validation continues in both ha
rdware and software.

PIV 3



p -TAS Micro Total Analysis Systems

PIV

2
2 Stereo
micro-PIV  Lindken et al., Exp. Fluids,
2006

Defocusing micro-PTV Park et al.,
Exp. Fluids, 2006 2

3 PIV

PIV Particle
Image Velocimetry
3

3
(Chromatic Confocal Sensing)
Chromatic
lens
z

T BEARE

45958 Erik—IL ) ;"l

|\ E—LRTYyE—

Chromaic lens

. W /’I R
N 5
T L BEED
Eﬁmtgitﬂ Na';'/! . ]‘ ﬁf.ﬁ
e pameam

FHAIR

ARG
1

PIV

2
PIV
3
@
@
@3) PIV

PIV



43

@
LDLS
455nm  615nm 16.5um
3
3
&)
BS
BS
BS
BS BS
BS
3) PIV
PIV

nm

43

LDLS

BS

M. Oishi, K. Utsubo, H. Kinoshita, T.
Fujii, M. Oshima, Continuous and
Simultaneous Measurement of the
Tank-Treading Motion of Red Blood
Cells and Surrounding Flow Using
Translational Confocal
Micro-Particle Image Velocimetry
(Micro-P1V) with Sub-Micron
Resolution, Measurement Science and
Technology, , Vol.23 (2012),
035301, pp-1-18.

X-B. Li, F-C. Li, J-C. Yang, H.
Kinoshita, M. Oishi and M. Oshima,
Study on the mechanism of droplet
formation in T-junction microchannel,
Chemical Engineering Science,

Vol .69 (2012), pp-340-351.



2013.11.25

M. Oishi, H. Kinoshita, T. Fujii and
M. Oshima, MEASUREMENT OF THREE
DIMENSIONAL FLOW STRUCTURE DURING
MICRODROPLET FORMATION USING
PHASE-LOCKED ~ MULTICOLOR  CONFOCAL
MICRO-PIV, The 17th International
Conference on Miniaturized Systems
for Chemistry and Life Sciences
(MicroTAS 2013), Freiburg, Germany
(2013.10.29).

C. Li, M. Oishi, H. Kinoshita, T. Fujii,
M. Oshima, Lateral Migration and
Deformation of Single Red Blood Cell,

41
(2013.7.16).
M. Oishi, H. Kinoshita, T. Fujii, M.
Oshima, Phase-locked confocal

micro-PIV  measurement of three
dimensional  flow structure of
transient droplet formation mechanism
in T-shaped micro junction, 65th
Annual Meeting of the APS Division of
Fluid Dynamics (APS-DFD 2012), San
Diego, CA, USA (2012.11.20).

M. Oshima, M. Oishi, H. Kinoshita, T.
Fujii, Visualization and Measurement
of Flow-Induced Dynamic Motion of Red
Blood Cells Using Tracking Confocal
Micro-PIV System, ASME 2012 Summer
Bioengineering Conference (SBC2012),
Puerto Rico, USA (2012.6.22).

http://www_oshimalab.iis.u-tokyo.ac.jp/
english/

@
OSHIMA, Marie

@
OISHI, Masamichi

®




