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Development of continuous separation systems using monodisperse microbubbles
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We developed new methods for continuously separating/concentrating target molecule
s using monodisperse microbubbles or microdroplets. We fabricated microfluidic devices and produced monod
isperse bubbles or oil-in-water droplets, and used them as the carriers for target molecules. Then by uti
lizing the principle of hydrodynamic filtration, we recovered concentrated bubbles/droplets from the conti
nuous phase, resulting in the continuous separation of target molecules. In experiments, we investigated
the effectiveness of the presented systems for the recovery of target molecules, primarily using dyes as m
odel targets. In addition, by changing the extraction periods from milliseconds to several seconds, we we
re able to examine the extraction kinetics using droplets or bubbles.



Chem., 2005
Whitesides, Science,
2007

Seki, Lab Chip, 2005
LC

Seki, Lab Chip, 2008

Ismagilov,
Angew. Chem. Int. Ed., 2003; Chiu, Anal.




pH

PDMS-

rhodamine B

1-octanol

rhodamine B

10 3

10

2

A =544 nm
1-octanol
1-octanol rhodamine B
rhodamine B
2
rhodamine B
@
um
PDMS
CTAB
16-38 um
@



10

€))
PDMS

(3)HDF

@

0.1

®

10

Q)



(1) Development of Subsecond Time-scale
Liquid-liquid Extraction Processes Utilizing
Monodisperse Microfluidic Droplets, Shunta
Kakegawa, Masumi Y amada, Masahiro Mizuno,
Natsuki Nakajima, and_Minoru Seki, Proceedings
of the 17th International Conference on
Miniaturized Systems for Chemistry and Life
Sciences (MicroTAS 2013), 1974-1976 (2013).

(1) Deveopment of Subsecond Time-Scale
Liquid-Liquid Extraction Processes Using
Monodisperse Microfluidic Droplets, Shunta
Kakegawa, Masumi Yamada, Masahiro Mizuno,
Natsuki Nakajima, and Minoru Seki, 17th
International  Conference on  Miniaturized
Systems for Chemistry and Life Sciences
(MicroTAS 2013), Freiburg, Germany, Oct.
27-31, 2013.

(2) Microfluidic Sysems for Continuous
Liquid-Liquid Extraction Using Monodisperse
Microdroplets, Natsuki Nakgima, Shunta
Kakegawa, Masahiro Mizuno, Masumi_Yamada,
and Minoru Seki, RSC Tokyo International
Conference 2013 - Anaytica Biochemistry &
Biophysics - (JASIS 2013), Makuhari Messe,
Chiba, Japan, Sep. 5-6, 2013.

(3) Rapid and Precise Particle Manipulation in
Microfluidic Devices, Masumi Yamada, Sari
Sugaya, and Minoru Seki, The 23rd International

Congress of Theoretical and Applied Mechanics
(ICTAM2012), Bsijing, China, August 19-24,
2012.

4

78
2012 3 19

http://chem.tf.chiba-u.jp/gacb0l/

€Y
SEKI MINORU

80206622

@
YAMADA MASUMI

30546784



