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Transport behavior of liquid droplets based on functional
liquid crystal surfaces
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Nanjing University, Nanjing 210093, China)

Abstract: The liquid crystal (1.C)-based open surface microfluidic can manipulate the liquid in micro-nano
scale by utilizing microfluidics principles and micromachining techniques, which is crucial for developing
next generation microfluidic platforms. In this work, rational theoretical design and controlled synthesis
are conducted to prepare anisotropic functional polymer films including nematic and smectic LC polymer
films. According to our study, the flow of droplets on nematic LC polymer films is an order of magnitude

faster than on smectic LC polymer films. Moreover, both the nematic and smectic LC polymer films can
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trigger orientation-dependent flow velocity of droplets, which realize the anisotropic transports of droplets

and thereby lays a foundation for the development of specific microfluidic technology based on patterned

LC functional surfaces.
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Fig. 1 Texture images under polarized microscope. (a)
Texture of nematic LC polymer film observed under
polarized microscope ( cell thickness=125 pm, T=
30 °C, scale bar=200 um); (b) Texture of smectic
LC polymer film observed under polarized micro-
scope (cell thickness=125 pm, T=15 °C, scale
bar=200 pm).
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Fig.2 Encapsulation of water droplet by small LC molecule
8CB on polymerized smectic film. The droplets
initially appear as glowing partial sphere and turn
into matt droplets surrounded by obvious wetting

ridge after the encapsulation process.
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Fig.3 (a) Initial and final positions of the sliding of water
droplet along orientation direction of the nematic LC
polymer film with the average velocity of 1. 9 mm/min;
(b) Initial and final positions of the sliding of water
droplet along the direction perpendicular to the LC
orientation with an average velocity of 1.0 mm/min.
The inclination angle of the glass substrate is approx-

imately 1°.
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AW, RS 150 pm, EA R 500 pme.

Fig.4 Texture of 8CB-infused smectic I.C polymer film observed under polarized microscope at the temperature of (a) 30 °C,
(b) 35°C and (¢) 40 °C, respectively (thickness of the film=150 pm, scale bar=500 pm).
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Fig.5 Behavior of water droplets on the smectic LLC polymer film. (a) Sliding of water droplets along the orientation of the

smectic .C polymer film observed under a polarizing microscope (scale bar=500 pm) ; (b) Average sliding velocity

of water droplets in the orientation direction (left) and the direction perpendicular to the orientation direction (right)

of the smectic LC polymer film is 1. 5 mm/min and 1.0 mm/min, respectively (substrate tilt angle=6") ; (¢) Contact

angles of water droplets at different temperatures on the smectic LC polymer film.
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