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Abstract: Microfluidic technology is an emerging technology of controlling, operating and detecting complex fluid under
microscale. With the combination of flexible electronic technology, a new flexible microfluidic electronic technology is de-
veloped, which is expected to play an important role in the fields of deformable electrodes, wearable electronics, flexible
antennas and others. At present, the liquid metal used in microfluidic electronic technology, due to its liquid state at room
temperature and large surface tension characteristics, faces many challenges in the material, process and equipment. This
paper focuses on the configuration and properties of liquid metal, the fabrication processes and characteristics of microflu-
idic electronics, and the advanced applications of flexible microfluidic electronics. Finally we prospect the flexible mi-
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crofluidic electronic technology and the main challenges.
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Fig. 1 Electrical resistivity of 40 g Galn,y-based liquid metal ink as a

function of oxygen content at room temperature (a) and electrical

resistivity of Galn,j-based liquid metal ink as a function of temper-

ature (b)
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Fig. 2 Demonstrated wettability of Galn,,-based liquid metal ink writ-

ten on different substrate materials; (a) epoxy resin board;
(b) glass; (c¢) plastic; (d) silica gel plate; (e) typing pa-
per; (f) cotton paper and (g) cotton cloth and (h) glass
fiber cloth
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Fig. 3 Direct writing system: (a) photograph of direct writing sys-

tem; (b) schematic of direct-writing of a serpentine pattern

with length L, center-to-center line spacing p, moving speed

v, flow rate @, and needle-to-substrate distance hy; (c) de-

tail cross-sectional view of a written trace of width W, height

H, and contact angle §''*]
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Fig. 6 EGaln can be frozen into geometries with deep features and
be safely manipulated (a) ; the frozen EGaln can be encap-
sulated in elastomer to create electronic circuits and devices,
such as this cube antenna (b) and capacitor (c¢) ; the soft-

ness of the elastomer enables these circuits to be stretched

and bent (d)
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