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Benchmark of on-chip cell sorting
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Experiments of on-chip cell sorting
Target: Euglena gracilis Target: GCIY-EGFP
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𝑀𝑀𝑀𝑀𝑀𝑀. 𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑡𝑡 𝑟𝑟𝑀𝑀𝑡𝑡𝑒𝑒
𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑒𝑒𝑆𝑆𝑆𝑆 𝑟𝑟𝑀𝑀𝑡𝑡𝑒𝑒

𝑃𝑃𝑆𝑆𝑟𝑟𝑃𝑃𝑡𝑡𝑃𝑃
𝑉𝑉𝑃𝑃𝑀𝑀𝑉𝑉𝑃𝑃𝑉𝑉𝑃𝑃𝑡𝑡𝑃𝑃

: 23 kHz
: 92.8%
: 95.8%
: 90.8 %

𝑀𝑀𝑀𝑀𝑀𝑀. 𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑡𝑡 𝑟𝑟𝑀𝑀𝑡𝑡𝑒𝑒
𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑒𝑒𝑆𝑆𝑆𝑆 𝑟𝑟𝑀𝑀𝑡𝑡𝑒𝑒

𝑃𝑃𝑆𝑆𝑟𝑟𝑃𝑃𝑡𝑡𝑃𝑃
𝑉𝑉𝑃𝑃𝑀𝑀𝑉𝑉𝑃𝑃𝑉𝑉𝑃𝑃𝑡𝑡𝑃𝑃

: 11 kHz
: 97.8%
: 98.9%
: 90.7 %

𝜏𝜏 = 1 µs
𝑑𝑑 = 33 µm

𝑤𝑤

𝑡𝑡 = 16 µs
𝑑𝑑
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Sorting width : 148 µmResponse speed : 16 µs

Demonstration of on-chip multi-sorting
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Evaluation indexes of sorting
𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺 𝒓𝒓𝒓𝒓𝒓𝒓𝑺𝑺 𝑺𝑺𝒓𝒓 % =

𝑁𝑁𝑆𝑆𝑁𝑁. 𝑜𝑜𝑜𝑜 𝑆𝑆𝑜𝑜𝑟𝑟𝑡𝑡𝑒𝑒𝑑𝑑 𝑡𝑡𝑀𝑀𝑟𝑟𝑡𝑡𝑒𝑒𝑡𝑡 𝑆𝑆𝑒𝑒𝑉𝑉𝑉𝑉𝑆𝑆
𝑁𝑁𝑆𝑆𝑁𝑁. 𝑜𝑜𝑜𝑜 𝑑𝑑𝑒𝑒𝑡𝑡𝑒𝑒𝑆𝑆𝑡𝑡𝑒𝑒𝑑𝑑 𝑡𝑡𝑀𝑀𝑟𝑟𝑡𝑡𝑒𝑒𝑡𝑡 𝑆𝑆𝑒𝑒𝑉𝑉𝑉𝑉𝑆𝑆

× 100

𝑷𝑷𝑺𝑺𝒓𝒓𝑷𝑷𝒓𝒓𝑷𝑷 𝑷𝑷𝒓𝒓 % =

𝑁𝑁𝑆𝑆𝑁𝑁. 𝑜𝑜𝑜𝑜 𝑆𝑆𝑜𝑜𝑟𝑟𝑡𝑡𝑒𝑒𝑑𝑑 𝑡𝑡𝑀𝑀𝑟𝑟𝑡𝑡𝑒𝑒𝑡𝑡 𝑆𝑆𝑒𝑒𝑉𝑉𝑉𝑉𝑆𝑆
𝑁𝑁𝑆𝑆𝑁𝑁. 𝑜𝑜𝑜𝑜 𝑆𝑆𝑜𝑜𝑟𝑟𝑡𝑡𝑒𝑒𝑑𝑑 𝑀𝑀𝑉𝑉𝑉𝑉 𝑆𝑆𝑒𝑒𝑉𝑉𝑉𝑉𝑆𝑆 𝑜𝑜𝑟𝑟 𝑝𝑝𝑀𝑀𝑟𝑟𝑡𝑡𝑃𝑃𝑆𝑆𝑉𝑉𝑒𝑒𝑆𝑆

× 100

𝑽𝑽𝑷𝑷𝒓𝒓𝑽𝑽𝑷𝑷𝑽𝑽𝑷𝑷𝒓𝒓𝑷𝑷 𝑽𝑽𝒓𝒓 % =

𝑁𝑁𝑆𝑆𝑁𝑁. 𝑜𝑜𝑜𝑜 𝑉𝑉𝑃𝑃𝑒𝑒𝑃𝑃𝑒𝑒𝑡𝑡 𝑆𝑆𝑜𝑜𝑟𝑟𝑡𝑡𝑒𝑒𝑑𝑑 𝑡𝑡𝑀𝑀𝑟𝑟𝑡𝑡𝑒𝑒𝑡𝑡 𝑆𝑆𝑒𝑒𝑉𝑉𝑉𝑉𝑆𝑆
𝑁𝑁𝑆𝑆𝑁𝑁. 𝑜𝑜𝑜𝑜 𝑆𝑆𝑜𝑜𝑟𝑟𝑡𝑡𝑒𝑒𝑑𝑑 𝑡𝑡𝑀𝑀𝑟𝑟𝑡𝑡𝑒𝑒𝑡𝑡 𝑆𝑆𝑒𝑒𝑉𝑉𝑉𝑉𝑆𝑆

× 100
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Background & keys of cell sorting
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High-throughput sorting Sorting of large cells

N. Kojima et al., Sensor and 
Actuators B, 25, 78-85, 2014

e.g.) Spheroid

Multi-sorting・Single cell analysis
・Diagnosis
・Biofuel production

http://www.jst.go.jp/impact/serendipity/concept.html

cell sorting

• Rare cells
in massive cells
e.g.) CTC

• Highly specific cells
in a group
e.g.) Euglena
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