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Graphical Abstract

Abstract

Liquid crystals (LCs) are partially ordered oils and top priority material used in information display devices.
The constituent molecular structure of an LCs plays a crucial role in the phase formation and attaining an
orientational and positional order, thus carrying bulk elasticity. LCs also attain a spherical shape when
suspended in an immiscible medium like any other isotropic liquids dictated by the interfacial tension. Many
reports show the possibility of transforming the liquid droplet into various non-spherical curved structures in
recent years [1-4]. This talk will present our recent work [5] on transforming LC droplets into linear and
branched structures. Importantly, all these structures show fully reversible shape transformation at a fixed
volume. In detail, we have used a key strategy of achieving dynamic interfacial tension using two surfactants—
one is dispersed in LC medium, and the other is in the continuous aqueous medium—for fully reversible shape
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transformation in all nematic LCs. The tuning of the elastic constants with the temperature drives the LC droplet
into controllable fibre structures with branches and back reversibly, as shown above in the graphical abstract.
The dynamic interfacial tension coupled to the bulk LC phase, for example, nematic to SmA LC phase transition
drives the fibre structures into monodispersed micro-droplets with a tunable diameter dictated by the cooling
rate. The extension of the self-shaping phenomenon in the SmC phase opens the route to generate helical fibres
with an equal probability of right and left-handed helices, and the SmC* phase shows life-like self-shaping LC
shell structures analogous to the bio-membranes in living systems.
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