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Microfluidics has been driving many discoveries in biology, chemistry, material science

and engineering e.g. synthesis of biomolecules and nano-particles, development of microas-

says and sensors, novel optofluidic and drug delivery devices, computation of complex math-

ematical problems, even generation of 3D-solid microstructures. A largely unexplored area

is the development of solid-liquid composite materials using embedded network of liquid

filled micro-channels. Recent experiments show that physical properties of the liquid, e.g.

surface tension, pressure, refractive index, colour, when combined with similar properties

of the solid can give rise to many novel phenomena which brings in new functionality to

the material. Importantly, deformability of the solid can lead to dynamically but reversibly

altering effective property, not achievable by either the homogenous solid or the liquid. In

this talk we will present the design of a novel material which incorporates the effect of

solid-liquid interfacial tension leading to for novel applications.

In brief, we will elaborate on the method of preparation and characterization of elas-

tomeric layers embedded with network of three dimensionally oriented microchannels. We

will show that with intelligent use of this microstructure and filling them with liquid of

suitable characteristics, one can design smart material with enhanced characteristics, e.g.

microfluidic mixer, aspherical optical lenses, compact-lens filter system, material with con-

trolled shape. One can design adhesive the adhesive strength of which varies over a large

range, from almost negligible to almost 60 times that of a homogeneous adhesive layer, and

all these performed without changing the intrinsic rheological property of the adhesive. Be-

sides, it is possible to achieve directional adhesion, load dependent adhesion and adhesion

with shock absorption by suitably filling the channels with liquid. Finally, we will show how

interaction of solid and liquid can be used to generate limbless locomotion in soft-bodied

object.
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