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A gene delivery microdevice for single cells
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Transfection is the process of inserting genetic material, such as DNA into
cells. The method is a powerful tool to control cell trait. However, it has been difficult to induce
gene expression equally in all cells treated. In this study, we used a plasma, which is the fourth

state of matter, for effective transfection. Utilizing micro electromechanical systems (MEMS), a
microwell array device was fabricated that enables plasma treatment on single cells cultured in each
microwell. Introduction of DNA and chemical substances into cells were achieved by plasma
treatment. The microsystem is an important first step towards controllable transfection that has a
potential to revolutionize protocol for establishing iPS cells.



iPS
4 iPS

Micro Electro Mechanical Systems, MEMS

[ 1@]

[ 1]
[ (]

MEMS

(@) -

ikt
BEEEEC

EiBfL (5umx 5um)

LYavFy I (EE200 ym)

#h2

N EER ’ 75 X2 CHIB RS iz
m s ;i 5 RTERNT 7L
2327y TETE a7, (5umx 5um) HCEMENS He: 1 Limin
SRR
1 €)
5um

(b)
(©)
DNA



1 2018

2 22mm Si

4 1/4
3 L929
CO,
4
2 2019
GFP
GFP
2 22 mm X 22 mm 4
o WrE & BB
]. FIOVKEA
N o= —HRRRE<T/OTINAR
) , 100~200 um
FOUAE —_— —
FIavEE | 200 um —Si
— 3um'‘ l‘@ ‘ — Si0, &
—fRABETI/OT /AR &L Gum)
2470 % —L DTk




I:II 7’7'1 J[%

B =

771’7~/1 wh |
HSRE
(1.5 mm, BE1.0 mm)
ER




Koichi Ishikawa, Minoru Sasaki, Shinya Kumagai 59
Measurement of hydroxyl radicals delivered into liquid through a micro gas-liquid interface 2020
Japanese Journal of Applied Physics SAAC11
DOl
https://doi.org/10.7567/1347-4065/ab5171
Kumagai Shinya Kobayashi Mime Shimizu Tetsuji Sasaki Minoru 140
Plasma-on-Chip: Device for Non-thermal Atmospheric Pressure Plasma Irradiation to Single Cells 2020
IEEJ Transactions on Electronics, Information and Systems 452 456
DOl
DOI: 10.1541/ieejeiss.140.452
10 3 7
Shinya Kumagai, Chun-Yao Chang, Jonghyeon Jeong, Mime Kobayashi, Tetsuji Shimizu, Minoru Sasaki
2018 Development of plasma-on-chip: Plasma treatment for individual cells cultured
in media
2018 79
2018

Shinya Kumagai

Plasma-on-Chip for Biological Application: A Microdevice for Stimulating Single Cell with Non-Thermal Atmospheric Pressure

Plasma

2019 International Conference on Solid State Devices and Materials, Satellite Workshop

2019




Shinya Kumagai, Mime Kobayashi, Tetsuji Shimizu, Minoru Sasaki

Irradiating single cells with cold atmospheric pressure plasma using a microdevice

Asian-Europian International Conference on Plasma Surface Engineering (AEPSE 2019)

2019

Shinya Kumagai, Mime Kobayashi, Jun-Seok Oh, Tetsuji Shimizu, Minoru Sasak

Plasma-on-Chip: A micro device for irradiating single cells with non-thermal atmospheric pressure plasma

3rd Asia-Pacific Conference on Plasma Physics (AAPPS-DPP 2019)

2019

Atsuki Hobo, Mime Kobayashi, Shinya Kumagai

Improving substance intake efficiency using non-thermal atmospheric pressure plasma towards single cell gene transfection

The 80 th JSAP Autumn Meeting 2019

2019

Mime Kobayashi, Kiichiro Tomoda, Michio Asahi, Shinya Kumagai

Low temperature plasma for controlling iPS cell differentiation

The 72nd Annual Gaseous Electronics Conference

2019




Shinya Kumagai, Mime Kobayashi, Tetsuji Shimizu, Minoru Sasaki

Plasma-on-Chip: An innocative microdevice targeting for cell fate control using non-thermal atmospheric pressure plasma

CiRA 2019 International Symposium

2019

Mime Kobayashi, Kiichiro Tomoda, Michio Asahi, Shinya Kumagai

Effects of non-thermal atmospheric pressure plasma on iPS cell differentiation

CiRA 2019 International Symposium

2019

Tatsuya Kitazaki, Shinya Kumagai

Measurement of time evolution of fluorescent reagent introduction rate into cells towards efficient plasma gen transfection

1SP1asma2020/ 1C-PLANTS2020

2020

Mime Kobayashi, Kiichiro Tomoda, Michio Asahi, Shinya Kumagai

Effects of non-thermal atmospheric pressure plasma on iPS cell differentiation

The 67th JSAP Spring Meeting 2020

2020




http://wwwl.meijo-u.ac.jp/~skumagai/cms_new/

researchmap

https://researchmap.jp/sk1/

researchmap

https://researchmap. jp/Las-e/?lang=japanese

(Kobayashi Mime)

(60393807)

(14603)




