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Abstract

Electrohydrodynamic (EHD) printing with the aid of strong electric fields can generate and pattern droplets that are

smaller than droplets by other printing technologies. Conventional EHD printing has created two-dimensional (2D)

patterns by moving its nozzle or a substrate in X and Y directions. In this study, we aimed to develop an EHD

system that can create 2D patterns using a multielectrode array (MEA) without moving a nozzle or substrate. In

particular, printing ink mixtures of biodegradable polymers and model dyes was patterned on a thin film made of

another biodegradable polymer. Without movement of a nozzle and substrate, stable 2D patterning of minimum 6 #m

size over a range of about 1 mm away from the nozzle position was achieved by MEA control only. We also

demonstrated the possibility of denser 2D pattering of the ink mixtures by moving a target substrate relative to MEA

position.
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Fig. 1. Schematic of MEA—based EHD printing
system
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Fig. 2. (a) Image of EHD printing setup and (b) zoomed—in image of MEA and EHD printing nozzle
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Fig. 3. (a) Image of a droplet ejected from Taylor
cone at the nozzle. Images of MEA (b)
before and (c¢) after printing. (d) Effect of
electric fields on the size of droplets printed
on an electrode on MEA.
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Fig. 6. (a) Image of MEA substrate before printing. (b) 2D patterning of printing inks containing two
different dyes (RB& DAPI) on 90/10PLGA film placed above MEA. (c) Denser 2D patterning of RB
and DAPI inks on 90/10PLGA film by adjusting the film position relative to MEA position by 100
um in both X and Y directions.
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