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

We succeeded in automatic dispensing of a single swine oocyte ($=100 um) from a biochip to atmosphere using developed cell ejection
system. The developed system is composed of a cell loader, an inkjet mechanism and a capacitance sensor to dispense a droplet with a
single cell. The performance of the sensor and the inkjet were evaluated using the fabricated micro-fluidic chip. We succeeded in sensing
the passage of microbeads and oocytes ($=50-100 um) 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.

Background: Basic Concept :
VIOEUTTIM Automatic on-chip cell manipulation Proposed method Automatic single cell sensing and ejection system
g | . . | Air flow based
_ o | Cell loading & Sensing | Tube reusable inkjet system
Disposable e 2 E = + JPN Patent
PDMS biocl i = -
P 4 =0 Disposable microchip {2009 Shote ]
= Cell | 7 with capacitance sensor
¢ Loader Sensor I—l\ Nozzle ’ N N -
Culture well Fabricated microchip
w
Cell dispensing X¥-stage
Droplet generation |‘ Air ejection
e.g. Oocyte —
100-130pm . - — T — e ] OOOO! Nozzle hole and
- Manual operation: =g — — = o Electrode
= low efficiency  Incubation i 6”"""“ with a'single cell
- Cell sorter: atmosphere ©]
= high cost
Fabrication: Experiments:
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Conclusion & Further Works :

V\_’e succ_eeded in_aUtomatic + On-chip single cell sensing and ejection system.
dispensing of a single oocyte « Dispensing of single swine oocyte by developed system.
Y8 (6=100 pum) by developed system.

* Improvement of success rate/ Development of loading mechanism.
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