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Demonstration of a multiscale fluid separator that revolutionizes
next-generation liquid biopsy

Yamada, Masumi
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We developed new microfluidic devices for efficient separation and selection

of rare cells and microparticles in blood samples for liquid biopsy. We developed a fabrication
method for porous silicone substrates using soluble microparticles as sacrificial materials, a
process for integrating the porous substrate into a fluidic device, and investigated the optimal
conditions for fabricating multiscale microfluidic devices. Separation experiments targeting blood
cells were conducted, and it was confirmed that relatively high throughputs of about 1 mL/min was
achieved, and that particle separation with submicron-sized threshold was realized. Furthermore, we
were able to develop systems for selective capture of rare cells, visualization of intracellular
molecules, and solution exchange of cell suspensions.



CTC
50 200nm
10
CTC 10 20um
1mL 10
Cell Search
CTC
10
10

FDA
CTC

CTC

100 pm

biopsy

100 nm



100 nm

PS

in situ

45%
NacCl

PDMS

2-3 pm

20 um

1 200 um

NacCl

30~60 pm

NacCl

NacCl

PMMA

PDMS



5 8
1/5

30

1mL

0.7 pm

20%

CK19

30 pm  PMMA

NacCl

5um PMMA

90%

500 nm

1 pm

CTC

PS

0.5



7 7 0 0

Tinglin Mu, Hajime Toyoda, Yuki Kimura, Masumi Yamada, Rie Utoh, Daisuke Umeno, and Mi-noru 92

Seki

Labor-less, Automated Microfluidic Tandem Cell Processor for Visualizing Intracellular 2020

Molecules of Mammalian Cells

Analytical Chemistry 2580-2588
DOl

10.1021/acs.analchem.9b04288

Takuma Yanai, Takatomo Ouchi, Masumi Yamada, and Minoru Seki 10

Hydrodynamic Microparticle Separation Mechanism Using Three-Dimensional Flow Profiles in Dual- 2019

Depth and Asymmetric Lattice-Shaped Microchannel Networks

Micromachines 425
DOl

10.3390/mi 10060425

Natsumi Shimmyo, Mayu Furuhata, Masumi Yamada*, Rie Utoh, and Minoru Seki 147

Process Simplification and Structure Design of Parallelized Microslit Isolator for Physical 2022

Property-based Capture of Tumor Cells

Analyst 1622-1630
DOl

10.1039/D2AN00052K

Yurika Sakurai, Takeru Sato, Masumi Yamada, and Minoru Seki -

Porous PDMS Substrate-assisted Particle Sorting Based on Hydrodynamic Cross-flow Microfluidic 2020

Filtration

Proceedings of the 24th International Conference on Miniaturized Systems for Chemistry and Life 643-644

Sciences (MicroTAS 2020)

DOl




Takeru Sato, Yurika Sakurai, Masumi Yamada, and Minoru Seki

Microfluidic Medium Exchanger with Micropored Fluid Drainage for Cell Culture Applications 2020
Proceedings of the 24th International Conference on Miniaturized Systems for Chemistry and Life 753-754
Sciences (MicroTAS 2020)

DOl
Natsumi Shimmyo, Makoto Furuhata, Masumi Yamada, Rie Utoh, and Minoru Seki -
Parallelized Microfluidic Thin Cell Trappers for Effectively Selecting Blood Circulating Tumor 2020
Cells
Proceedings of the 24th International Conference on Miniaturized Systems for Chemistry and Life 1155-1156
Sciences (MicroTAS 2020)

DOl
Runa Hemmi, Takeru Sato, Masumi Yamada, and Minoru Seki -
Microfluidic Particle Sorting System Integrated with Spherically-pored PDMS Sponges as Sieving 2021
Matrices
Proceedings of the 25th International Conference on Miniaturized Systems for Chemistry and Life 1175-1176

Sciences (MicroTAS 2021)

DOl

24 3 5

2020




2020

Takatomo Ouchi, Yurika Sakurai, Kayo Nakada, Masumi Yamada, and Minoru Seki

PDMS-based Microporous Sieving Matrices for Size-selective Filtration of Submicrometer-sized Particles

The 23rd International Conference on Miniaturized Systems for Chemistry and Life Sciences (MicroTAS 2019)

2019

2020

2020




51

2020
2020 4
2020
42
2020
42 FT

2020




42

2020

86

2021

Yurika Sakurai, Takeru Sato, Masumi Yamada, and Minoru Seki

Porous PDMS Substrate-assisted Particle Sorting Based on Hydrodynamic Cross-flow Microfluidic Filtration

The 24th International Conference on Miniaturized Systems for Chemistry and Life Sciences (MicroTAS 2020)

2020

Natsumi Shimmyo, Makoto Furuhata, Masumi Yamada, Rie Utoh, and Minoru Seki

Parallelized Microfluidic Thin Cell Trappers for Effectively Selecting Blood Circulating Tumor Cells

The 24th International Conference on Miniaturized Systems for Chemistry and Life Sciences (MicroTAS 2020)

2020




Takeru Sato, Yurika Sakurai, Masumi Yamada, and Minoru Seki

Microfluidic Medium Exchanger with Micropored Fluid Drainage for Cell Culture Applications

The 24th International Conference on Miniaturized Systems for Chemistry and Life Sciences (MicroTAS

2020)

2020

43

2021

2021

2021

52

2021




56

2021
44
2021
2021
2021
2021

2021




2022

Takeru Sato, Runa Hemmi, Masumi Yamada, and Minoru Seki

Microfluidic Particle Separation Device Integrated with Sponge-Like Matrix with Uniformly-sized Continuous Micropores

The 8th Asian Particle Technology Symposium (APT2021)

2021

Runa Hemmi, Takeru Sato, Masumi Yamada, and Minoru Seki

Microfluidic Particle Sorting System Integrated with Spherically-pored PDMS Sponges as Sieving Matrices

The 25th International Conference on Miniaturized Systems for Chemistry and Life Sciences (MicroTAS 2021)

2021

HP
http://chem.tf.chiba-u.jp/gacb01/




(Seki Minoru)

(80206622)

(12501)




