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 Plasma technology is now creating innovation in life 
science. Non-thermal plasma generated under ambient 
conditions can produce reactive oxygen and nitrogen 
species (RONS) which can trigger cells’ reaction. Plasma 
life science researchers use plasma-generated RONS for 
controlling cells’ viabilities [1].  
 
On the other hand, micro electromechanical systems 
(MEMS) researchers have developed microperfusion 
system for simulating in-vivo conditions which are 
suited for cell growth [2].  
 
Nowadays, promoted cell growth is strongly demanded 
in medical treatments for forming cell sheets, spheroids 
and organoids. Those are indispensable for conducting 
research of regenerative medicine and drag screening. 
However, forming cell sheets, spheroids, and organoids 
are time-consuming. 
 
To overcome the above issue, we fused plasma and 
MEMS technologies for advancing cell culture 
technology using plasma [1]. 
 
Structure of our microperfusion system sis shown in Fig. 
1. To deliver plasma-generated RONS to cells cultured 
under microperfusion, a microgap is created at the 
bottom of a microchannel. When liquid medium is 
supplied into the microchannel, surface tension of liquid 
medium forms air-liquid interface at the microgap and 
liquid medium flows inside the microchannel without 
leakage. Under the microgap, a plasma source is set. 

When a plasma is generated, RONS can enter into the 
microchannel through air-liquid interface. 
 
Murine myoblast cells C2C12 were seeded into the 
microperfusion system and cultured. Our microperfusion 
system achieved stable culture of C2C12 cells and 
differentiation into myotubes. 
 
To analyze plasma effects, we conducted Ca2+ imaging of 
C2C12 cells cultured under microperfusion. Propagation 
of plasma stimulation effects derived from RONS were 
observed. 
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Fig. 1 (a) Structure of microperfusion system 
using plasma exposure. (b) Magnified drawing 
of cell culture chamber. 
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