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Abstract:
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What’s New ?  : Single Cell Dispensing by Disposable Microchip

Background:

We succeeded in automatic dispensing of a single swine oocyte (φ=100 μm) from a biochip to atmosphere using developed cell ejection 
system. The developed system is composed of a cell loader, an inkjet mechanism and a capacitance sensor to dispense a droplet with a 
single cell. The performance of the sensor and the inkjet were evaluated using the fabricated micro-fluidic chip. We succeeded in sensing 
the passage of microbeads and oocytes (φ=50-100 μm) with the velocity of over 6 mm/s using a capacitance sensor which was fabricated on 
a glass substrate by photolithography techniques. The advantages of proposed system were that composed of the reusable drive system 
and a disposable biochip.

Basic Concept :
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Experimental platform
Generated droplets 

(size: 1mm, volume 0.4 μl)

・Input volt.: 0.01 Vp-p
・Input freq.: 100 kHz 
・Amp,: Rock-in-amp
・Solution: medium

Conditions

• On-chip single cell  sensing and ejection system. 
• Dispensing of single swine oocyte by developed system.

Conclusion & Further Works :

Application:

Particle detection by capacitance sensor Estimated velocity Real time estimation of  ejection timing

Single swine oocyte dispensing with sensor feedback

We succeeded in automatic 
dispensing of a single oocyte 
(φ=100 μm) by developed system

【Contact 】: Tomohiro Kawahara
EMAIL: tkawahara@mech.nagoya-u.ac.jp   
URL: http://www.biorobotics.mech.nagoya-u.ac.jp/

【Acknowledgement 】
This work is partially supported by JST-SENTAN and the Nagoya University
Global COE program for Education and Research of Micro-Nano Mechatronics. 

TEL: +81-52-789-5656 FAX: +81-52-789-5213

【Reference 】
- T. Kawahara, T. Mizunuma, H. Uvet, M. Hagiwara, Y. Yamanishi, and F. Arai: Development of On-Chip Automatic Cell Sensing and Ejection System, 

14th International Conference on Miniaturized Systems for Chemistry and Life Sciences (μTAS), pp.1781-1783, 2010. 

• Improvement of success rate/ Development of loading mechanism.(φ=100 μm) by developed system.


