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Abstract

Diphenylalanine (H-Phe-Phe-OH, FF) is one of the self-assembling peptides that have
recently become the subject of intense research in the field of nanomaterials due to their
ability to spontaneously form well-ordered structures: nano- and microtubes, nanospheres,
nanofibrils, films. Peptide nanostructures possess unique biological and physical properties
such as biocompatibility, high rigidity, noticeable thermal stability, interesting electronic,
nonlinear optical and photoluminescent properties, as well as exceptional piezoelectric
effect and pyroelectricity. Despite the promising prospects for self-assembling peptide sys-
tems, their practical application is still limited due to the difficulty in obtaining stable,
high-performance devices. Major problem is an inability to control the self-assembly pro-
cess to produce dense films with controlled orientation and thickness.

This lecture will discuss and analyse the emerging physicochemical, dielectric, opti-
cal, and mechanical properties of peptide assemblies, focusing on their understanding and
further improvement based on our experience in this field. We will compare the technolog-
ical potential of their application in future devices, such as controlling the self-assembly
of peptides to develop unique nanostructures for biocompatible acoustic transducers, tiny
biosensors based on piezoelectric effects, energy harvesters, etc. We will also discuss how
modelling can help experiments to create customized functional peptide nanostructures
with controlled morphology.
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