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Supplementary Information 

S1. Conductivity measurements 

The four electrodes were patterned with Ti (20 nm)/Au (200 nm) ultrathin 

films on a cleaned glass substrate. A polydimethylsiloxane (PDMS) slab drilled 

with a container of 3.5 mm diameter was mounted on the four-electrode chip 

for conductivity measurements, as shown in Fig. S2 (a). The electrode design 

and the optical image of the detection area are respectively shown in Fig. S2 (b 

and c). The width of each electrode in the detection region was 100 μm. Two of 

the electrodes can be chose for different cell constants composition. In this work, 

the outermost two electrodes were chosen for conductivity measurements with 

an adequate cell constant in the experiments. Concentration-varied potassium 

chloride (KCl) solutions were sequentially dripped into the chip container. The 

LCR meter recorded the resistance from 100 to 100000 Hz with the 0.1 Vpp 



voltage. The solution resistance taken at 5.0 kHz showed a good linearity with 

the KCl concentration, as shown in Fig. S2(d). The calibration curve has a good 

correlation coefficient (R = 0.995).  

 

 

 

 

 

Figure S1 (a) The channel design of the droplet generator. (b) The optical image 

of the channel intersection in the black region of (a). (c) The design of 

microchannels and DEP electrodes for spacing and sorting droplets. (d) The 

optical image of the channel intersection in the red region of (c). (e) The 

magnification of the DEP-sorting region, consisting of the Y-shaped 

microchannels (light blue) and the DEP electrode pair (dark gray), in the violet 

part of (c).  

 

 

  



 

 

 

Figure S2 (a) Illustration of the chip operation. (b) Design of the four-electrode 

chip. (c) Optical image of the chip detection region. (d) The calibration curve of 

conductivity versus concentration-varied KCl solutions were measured on the 

chip.  



 

 

Figure S3 The image stitching to show the trajectory of the AmpR 

E.coli/LCLB/Amp-containing droplet in the channel for sorting. The DEP was 

applied with 100 Vpp at 1 MHz. 


