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In this work, development of new soft and functional materials that are suitable to apply in 3D
printing technique has been presented. 3D printing is one of the most highlighted topics in
engineering sectors recently however this field suffer from the presence of adequate materials
especially in the soft matter field. With a view to adding new soft materials our aim is to
develop several functional materials such as gel, composites and porous materials in ionic
liquid (IL) assisted medium. ILs are salt having melting point less than 100 °C which have
attracted remarkable interest for gel polymer electrolytes and batteries based on their useful
properties such as non-volatility, non-flammability, a wide electrochemical window, high
thermal stability and a high ionic conductivity- Initially we developed ionic double network
gels with good mechanical and thermal properties utilizing double network concept of
hydrogels. Characterization of their physical and internal structural properties has been
revealed to understand the fundamental of these new gels. However, due to their long
preparation method, it is difficult to utilize them in 3D printing. Therefore, we selected
thiol-ene click reaction-based polymerization method in IL and/or organic medium. The
resulted gels and porous materials exhibited high conductivity, good thermal stability with
tunable mechanical properties. Their mechanical properties, conductivities and internal
structures are found to be dependent on the chain length of the monomeric units and
crosslinkers’ functionality. These novel functional polymers were successfully printed up to
microscale resolution via 3D optical printing method. We also developed highly conductive
soft functional nanocomposites in IL-based polymeric system incorporating multi-walled
carbon nanotubes (MWCNT) as a filler. The polymer matrix consists of poly (ionic liquid)
(PIL) and polymethylmethacrylate (PMMA) along with IL as a dopant material and plasticizer
to disperse MWCNT filler within the matrix. These materials enabled 3D fabrication of
flexible circuit and are potential materials to be utilized in sensing devices.
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