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Materials are essential to reach the Sustainable Development Goals (SDGs)
encouraged by the United Nations (UN) and the European Union (EU) Green Deal
missions.”) In our Group we have explored the application of thermosensitive
hydrogels (TSH) in biomedical implants (e.g. sensors with body temperature
response, with movement response,? with theranostic properties to promote detection
and killing of bacteria biofilm;® in solar-driven desalination (SDD);* and in energy
generation with SDD processes.? These TSHs can be combined with biopolymers,
solar absorbers, and/or polyelectrolytes, to potentiate the materials performance. Their
syntheses are affordable (3-4 steps in aqueous solution), require mild reaction
conditions (~30-36 °C, 4-5 h), and the gels are free of critical raw materials (CRMs)
and do not contain any per- and polyfluoroalkyl substances (PFAS-free material).
Thus, the adoption of green chemical processes and safe and sustainable by design
(SSbD) methodologies aligns very well with some of the SDGs traced by the UN and
EU.

What should be the next step? The entry of the materials into the circular
economy, including hydrogels reuse or recycling end-of-life considerations. In this
work, some approaches will be discussed.

Advantages:

v' 100 % organic material

v Highly porous structure

v' Superabsorbent capacity

v Potential emerging applications in:
solar-driven desalination (SDD),
capacitive desalination (CDI), ion-

exchange membranes for biobatteries,
wastewater recovery.
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