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DYNAMIC COMPLEX LIQUID CRYSTAL
EMULSIONS FOR BIOSENSING
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Complex liquid emulsions are of increasing importance for applications in pharmaceuticals, medical diagnostics,
or chemical sensing. We have recently introduced liquid crystals (LCs) into complex emulsions and demonstrated
how the anisotropic nature of LCs provides new functionalities and unusual behaviors. For instance, we can
prepare droplets with different internal configurations and create topological singularities with chemical
functionality for the precise attachment of antibodies or nanoparticles at interfaces. This ability to achieve
precise organization of recognition sites provides access to a new class of cheap, rapid and portable biosensors,
wherein the LC alignment acts as an amplifier for local perturbations. In this seminar, | will show three examples
of complex emulsions-based biosensors for the detection of: 1) antibodies (i.e., anti-SARS-CoV-2 1gG antibody), 2)
foodborne pathogens (e.g., Salmonella or Listeria), and 3) bacteria fitness (i.e., life/dead assay).
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Microfluidic-based sensors have evolved in recent years but usually require external reading devices. Anisotropic
gold nanoparticles (NP) have a high light-to-heat conversion efficiency, and their surface is easy to modify with
biomolecules. By resorting to thermal-sensitive surfaces one can develop a microfluidic nanobiosensor capable
of detecting low concentrations of analyte and detect them /n situ with the naked eye. In the context of the
PRIME Project, we are developing a biosensor combining these elements: The capture antibody is attached to
the surface of a microfluidic channel, while the detection antibody is bioconjugated to a NP (gold nanoprism).
When the analyte is present, both antibodies form a sandwich, and the NP is retained in the channel. The NP is
then irradiated with a near infra-red laser. This light is transformed into heat thanks to the plasmonic properties
of the NP in a very efficient manner. The heat produced is then transferred into a thermal-sensitive material
(thermal paper or cholesteric liquid crystal), producing visible changes detectable with the naked eye. By this
technique we managed to detect CEA cancer biomarker to clinically-relevant levels, making this a viable
approach and ideal for Point of Care detection.
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