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Wearable electronics can provide valuable information on
physiological state, but are commonly restricted by bulky or
rigid components, driving demand for more unobtrusive and
conformable wearable technologies [1]. One solution to this
problem is flexible sensor patches containing electrode
structures fabricated by high-throughput roll-to-roll printing
for enabling low unit cost and high inter-device uniformity.
These sensor patches can be modified with selective
chemistries for monitoring of biomarkers in sweat, such as
cortisol, an indicator for mental and physical health [2].
Coupling of printed sensor patches with flexible readout
electronics facilitates non-invasive and wireless physiological
monitoring in real-time, with applications including lactate
measurements for athletes [3]. Such monitoring platforms can
be adapted for sensing of other sweat constituents and even
sweat rate [4], with broad potential applications including
healthcare, military and sports.
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This presentation will introduce the basic concepts of vapour
phase growth, in particular chemical vapor deposition (CVD)
and atomic layer deposition (ALD), as scalable growth
processes that can achieve demanding technology
requirements. The mechanisms of growth, doping strategies
and how the advantages and disadvantages of these methods
can be exploited are examined in terms of the miniaturization
of electronic devices. To illustrate these points, two material
classes studied at Tyndall, metal oxides and 2D materials are
discussed, both in terms of what has been achieved and where
improvement is needed to further realise the potential.
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Polymer electrolytes able to ensure safety and self-repairing ability
to lithium batteries;2
Recovery of cardanol- and lignin-based biomasses to produce post-
lithium batteries, e.g. potassim-based.3

Europe needs to emerge as a global leader in the field of batteries by
accelerating the development of underlying strategic technologies and,
in parallel, building a European battery cell manufacturing industry
based on clean energy and circular economy. Europe has the potential to
take the lead if we combine our strengths, create a more coordinated and
truly collaborative approach that unites industry, researchers,
policymakers and the public.1
With the aim of inventing ultra-high-performance batteries being safe,
affordable, sustainable and with a long lifetime, organic chemistry
emerges as a key field to design new materials aiming at targeting
battery gigafactories requirements.
In this contribution the main activities carried out at the
Electrochemistry Group of the Politecnico di Torino in collaboration with
international organic chemistry groups will be presented, with a special
focus on:

This contribution also aims to start new collaborations within the
SYNERGY consortium and with the Portuguese scientific community
dealing with sustainable materials development for energy devices.
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Transmission electron microscopy (TEM) uses the interaction
between the electrons and a material to image the microstructure
and to characterize crystal structure, strain, defects as well as,
composition (e.g., by energy dispersive X-ray spectroscopy (EDS))
and chemical bonding (electron energy loss spectroscopy (EELS))
of the material. The resolution attainable for TEM images could be
down to the atomic level. TEM enables to address many
challenges in novel materials development, improving products
properties and manufacturing processes, and supporting defect
analysis and physical failure analysis.
As a unique technique, TEM including low-voltage TEM is used to
characterize beam-sensitive materials, e.g., graphene [1] and 2D
polymers [2], for future nanolectronics and flexible electronics.
In particular, in-situ approaches are developed to investigate the
mechanical properties and fracture mechanism of 2D polymer, to
observe the degradation process of dielectrics (organo-silicate
glass (OSG)) in the back-end-of-line (BEoL) structures from
microchips [3], and to understand strain engineered bandgap in
graphene nanoribbons. Sample preparation (e.g., transfer and
patterning) for these materials are presented as well. 
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