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 Single cell analysis has attracted much attention for revealing detailed and localized biological information. A 

local environmental control technique is desired when analyzing the detailed and localized properties of cells. In here, 
we propose a system for local environmental chemical stimulation with micropipettes for stimulating the local 
chemical concentration automatically and dynamically. The problem of the local chemical environment control is 
diffusion. The chemical solution is diffused and affects other objects. To address this problem, we use spout pipette 
and suction pipette for restricting diffusion. Then we used fluorescent substance and evaluate controllability of local 
chemical concentration quantitatively. Furthermore, we improved our developed system depend on evaluation and 
achieved high responsiveness of local chemical concentration control. 
 
Key Words: Micro robotics, local environment control, chemical stimulation, micro pipettes 

 
1.   

  

[1,2]

[3]

 
 
 

2.   
  

Fig.1 

.

DA

 
  
  

3.   
 
3.1   

(7.5[mM] fluorescein)
Fig.2 2[!m]

5[V] 30[!m]
100[!L/m]
20[!m] 230[!m]

Fig.3   
100[!m]

 

 
 

Fig.1  

 
Fig.2  

2A1-F04

No. 17-2 Proceedings of the 2017 JSME Conference on Robotics and Mechatronics, Fukushima, Japan, May 10-13, 2017

2A1-F04(1)



3.2   
1V 5V 5

7.5[mM] 
fluorescein 2[!m] ,

5
10[!m] ROI ROI

ROI 10
, 10%

90%
Fig.4(a) . 

0.16 , 
.

. 

3.3

ROI
PID

,
PID . 0.5[V]

(30)  PID
Fig.4(b)  PID

12
 

  
  

4.   
,

.
,10[!m]

. ,
PID

 

 
5. 

 (A) (JP16H06076)

 

[1] C. V. Rao, D. M. Wolf, and A. P. Arkin, "Control, exploitation 
and tolerance of intracellular noise," Nature, vol. 420, pp. 
231-137, 2002. 

[2] D. D. Carlo, N. Aghdam, and L. P. Lee, "Single-cell enzyme 
concentrations, kinetics, and inhibition analysis using 
high-density hydrodynamiccell isolation arrays, " Anal. Chem., 
vol. 78, pp. 4925- 4930, 2006. 

[3] K. Nogawa, M. Kojima, M. Nakajima, S. Kojima, M. Honma, T. 
Fukuda, "Rotational speed control of N a+-driven flagellar 
motor by dual pipettes" IEEE Trans. on NanoBiosci, Vol. 8, pp. 
341-348, 2009. 

 
 

Fig.4  (a)  
(b) PID  

 
Fig.3  

No. 17-2 Proceedings of the 2017 JSME Conference on Robotics and Mechatronics, Fukushima, Japan, May 10-13, 2017

2A1-F04(2)


