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Droplet-based micro-reactor systems have been investigated by many researchers and used for biochemical and 
combinatorial applications. In these applications, individual water droplets in oil perform as micro-reactors. Magnetic 
stirrer and homogenizer have been used conventionally to produce water droplets in oil. However these methods have 
a risk of contamination and require a certain amount of sample volume. In the present study, a method to produce 
water droplets into oil using electrostatic field has been experimented. Electrostatic atomization was used to produce 
charged water droplets into oil. Our method can control the size of water droplets by adjusting the applied D.C. high 
voltage and these water droplets are stable without a surfactant due to electrical charge. In addition, these droplets 
formed a regular array in oil by the repulsive force due to the electrical charge. Our method will be used for biological 
and combinatorial tools. 
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   Fig. 1 Experimental setup (External electrode type). 
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     Fig. 2 SEM image of cross-section view of top of the  

     glass capillary.  
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Fig. 3  Details of each adjacent petri dish. 

    (a) External electrode type,  (b) Internal electrode type. 
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Fig. 4 Movement of the generated droplets.  

(a) External     electrode type, (b) Internal electrode type. 
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    Fig. 5 Generation process of droplets and pattern diagram. 

    Inner diameter of capillary: 100 µm. 
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Fig. 6 Effect of electrostatic field in oil phase. 

(a) Motion of individual nylon piles, (b) Vortex induced by 

electrostatic field. 
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      Fig. 7 Generated droplets. 

    Applied voltage: +4 kV,  Inner diameter of capillary:  
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: +4 kV, : 100 µm. 

Fig. 8 Distribution of diameter of the generated droplets. 

Applied voltage: +4 kV, Inner diameter of capillary: 100 µm. 
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: 100 µm. 

Fig. 9 Average diameter of the generated droplets. 

Inner diameter of capillary: 100 µm. 
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: +5 kV, : 50 µm. 

Fig. 10 Generated droplets.  

Applied voltage: +5 kV, Inner diameter of capillary: 50 µm. 
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Fig. 11 Trajectory of the droplets by picking up the Petri dish. 

The hand is located bottom of the photographs. 
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