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One of the main research activities of the Sol-Gel Group at Madrid (GSG-ICMM)
is based on a new approach of incorporating electroactive organic molecules
in glasses. In other words, the possibility of manipulating the optical properties
of molecules encapsulated in thin-films glasses by means of application of an
external electric field. Due to their interesting optical properties, these new
materials can be used in a very wide range of applications. This development
consists on the microencapsulation of liquid crystal (LC) droplets dispersed in Sol-
Gel glasses. The prototypes of optical switches have been developed as GDLC®
(Gel-glass Dispersed Liquid Crystal). As an interesting alternative, the structure of
biological templates has been also explored as a novel route for the preparation
of an electro optical device from a biofilm structure created by bacterial activity.
Biofilms created by live microorganisms can provide specific structures. The novel
usage of the tridimensional architecture and optical properties of a biofilm created
by the bacterium Pseudomonas putida mt-2 for the fabrication of a variable light-
transmission device will be described. The bacterial cell factory is a promising
non-chemical route for the generation of tridimensional structures oriented to
the design of new. A new concept of an optical thin-film material that exhibits
reversible humidity-responsive light-transmittance properties is presented. The
novel reversible humidity-responsive light transmission thin-film material consists
on a dispersive porous structure, with embedded hygroscopic and deliquescent
compounds, that is able to scavenge water molecules from humid air to fill-up
the pores and become transparent to the incident light. Upon exposure to dry air,
water is released from the structure and the material recovers its original light
scattering properties. The developed thin-films can change their transparency
when exposed to air with different relative humidity (RH), adjusting the light
throughput. Therefore, this material concept can be used to design new optical
windows, having the advantage that they do not require liquid crystal, transparent
conductive glass substrates or complex layer-by-layer architectures for operation
as in conventional smart windows. The general design of the humidity-driven light-
scattering device concept will be presented.
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