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Abstract — This study presents modified microfluidic picoinjector combined Faraday moat with silver nanoparticle
electrode to increase electrical efficiency and fabrication yield. We perform simple dropping procedure of silver
nanoparticles near the picoinjection channel, which solve complicate fabrication process of electrode deposition onto the
microfluidic picoinjector. Based on this approach, the microfluidic picoinjector can be reliably operated at 180 V while
conventional Faraday moat usually have performed above 260 V. Thus, we can reduce the operation voltage and
increase safety. Furthermore, the microfluidic picoinjector is able to precisely control injection volume from 7.5 pL to
27.5 pL. We believe that the microfluidic picoinjector will be useful platform for microchemical reaction, biological

assay, drug screening, cell culture device, and toxicology.
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A Picoinjector + Electrode

- Electrode

Fig. 1. (A) Schematic diagram of finally assembled microfluidic picoin-
jector. The picoinjector consists of Faraday moat and silver
nanoparticles electrode. (B) Snapshot image of operating picoin-
jector. The scale bar indicate 100 um.
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Fig. 2. Detailed fabrication process of microfluidic picoinjector. (A)
Photolithograhy of SU-8 pattern on silicon wafer. (B) Drop-
ping the silver nanoparticle solution. (C) Evaporation pro-
cess for removal of water in 80 °C oven (10 minutes). (D)
Pouring the PDMS mixture onto the silicon master and cur-
ing in 65 °C oven for 12 hours. (E) Finally assembled opti-
cal image of microfluidic picoinjector integrated with silver
nanoparticle electrode.
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Fig. 3. Operation of the picoinjection using picoinjection nozzle,
Faraday moat, and electrode. Silver nanoparticles electrodes
and Faraday moat apply an electric field near the junction
to trigger injection. (A) When we does not apply electric field,
the injection does not occur during droplet contact with the
injection fluid. (B) When electrode on, the injection fluid is
loaded into the moving droplet.
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