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In this work different block copolymers (BCP) were used as templates for
generating nanostructured epoxy or unsaturated polyester matrices with
long range order structure. Both amphiphilic '* and epoxydized BCP "
consisting of thermoset-miscible and thermoset-immiscible blocks were
used to obtain nanostructured thermosetting systems, which act as template
for designed thermo-, photo- or electro-responsive materials. Low
molecular weight liquid crystals > ®*1 azobenzenes ™ and TiO,
nanoparticles ' were used as ternary component in order to develop
novel nanostructured materials, which can respond to the external stimuli

such as temperature, electrical field or laser beam.

The relation between morphology generated and thermo and electro-
responsive properties of designed systems was investigated using atomic
force microscopy (AFM). AFM images were obtained operating in tapping
mode (Nanoscope Illa scanning probe microscope (MultimodeTM, Digital
Instruments) and Nanoscope IV (Dimension 3100, Digital Instruments)).
The ability of alignment of low molecular liquid crystals and electrical
properties of TiO, nanoparticles were studied by electrostatic force
microscopy (EFM) (Nanoscope IV (Dimension 3100, Digital Instruments))
and tunneling atomic force microscopy (TUNA) (Nanoscope IV
(Dimension 3100, Digital Instruments)). Additionally, electrical response
of the nanocomposites was measured wusing a semiconductor
characterization system (Keithley model 4200-SCS).

As show in the Figure 1 designed nanostructured thermosetting materials
maintain properties of ternary components such as liquid crystals (LC),
nanoparticles or azobenzenes that makes them interesting from the point of



view of potential application in the field of thermo- and electro-optical
devices, such as optical shutters, smart windows, optical sensors, memories
and flexible display devices .
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Figure 1. TUNA current map of the 1 wt % TiO,/40 wt % LC-(DGEBA/MXDA) system
obtained by applying different voltages. Fluorescence emission spectra of this system taken at
10 and 45 °C
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