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Abstract

Scientists have been trying to use liquid crystal (LCs) in various bio detection
applications such as bacteria, nucleic acids, protein etc. for the last two decades. The
arrangement of liquid crystals near surfaces is important in these applications. LCs are
classified broadly into thermotropic and surface inactive lyotropic (also known as
chromonics or LCLCs) liquid crystal. The organization LCs are strongly dependent on the
nearby surfaces and its chemical functionality. The most importantly, the initial
organization of the LCs may lead to the organization of subsequent layers of LCs near the
surface. This origination enables the detection of molecules present near surfaces.

We have taken glass substrates and modified with organo-silane modifiers to get
well defined surfaces. We explored the organization of thermotropic and nematic phase of
LCLCs near the well defined surfaces. The organization of the LCLCs are dependent on
ageing time near the surface. The organization of LCLCs are strongly dependent on near
the surface at short time but weakly dependent on the surface at long time. Next the
modified surfaces are used to see the alignment of LCs near nonspecifically adsorbed
protein. We have compared the response of a thermotropic liquid crystal, 5CB and a
chromonic liquid crystal, DSCG near the adsorbed proteins. The response of LCs is
correlated with the adsorbed protein and its characteristics at the surfaces.

We have used the above LCs to understand its organization near adsorbed bacteria
on a positively charged surface. It is found that a critical number of adsorbed bacteria is
required to get a distinct variation of response. We also have observed the movement of
bacteria in the anisotropic medium formed by DSCG in solution. It is found that the

behaviour of living microorganism is dramatically different in the anisotropic medium.
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