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SDG3: Good health and well-being & related Targets
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Plants as technological components

e Solar-powered Plant-based
* Carbon negative _ - biohybrid
 Convert CO, into chemical __——§ technological
energy systems
* Sense and adapt to
various environmental
stimuli
* Self-repair via tissue
regeneration
* Produce useful materials Plant Electronic
(.g. cellulose) Nanobionics Plants
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Electronic Plants - The concept
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Electronic Plants - Applications
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Electronic functionalization of tissue

Electronic/biological interface Hybrid electronic-biological structures
# Biological tissue acts as template for the
fabrication of electronic devices and circuits
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Electronic functionalization of tissue - Materials

Organic Conducting Polymers
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Conducting wires are formed in the stem, along the xylem vascular channels
Limited distribution of the polymer within the plant

E. Stavrinidou et. al, Sci. Adv. 1, e1501136 (2015)
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Electronic functionalization of tissue - Materials

Supercapacitor
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ETES travels along the xylem vascular system of the rose cutting, and forms
long-range conducting wires in every part of it

E. Stavrinidou et. al, PNAS 114, 2807 (2017)
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Electronic functionalization of tissue - The mechanism
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PETES is formed on the cell walls
True bio-hybrid system

G. Dufil et. al, J. Mater. Chem. B, 8, 4221 (2020)

13t FORTH Scientific Retreat 2022 | 15 - 16 July 2022



Electronic functionalization of tissue - Bio-hybrids
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Plant growth after electronic functionalization

Before ,

2 weeks old

After functionalization of the whole root, the roots continue to grow and
develop new lateral roots. At week 3, bean pods are visible!

FOHTH D. Parker et. al, Materials Horizons, 8, 3295 (2021), Materials Horizons 2021 Outstanding Paper Award .
SRy Bordeaux INP
13t FORTH Scientific Retreat 2022 | 15 - 16 July 2022 e /1\§' aaaaaa

INSTITUTE OF ELECTRONIC STRUCTURE AND LASER




New materials for e-plants
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Mantione et. al, ACS Appl. Electron. Mater., 2, 4065 (2020)
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e-plants as CO, sensors for environmental monitoring

Amines react easily with CO,.
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e-plants as CO, sensors for environmental monitoring

2 hours WITH CO, rich atmosphere
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2 hours WITHOUT CO, rich atmo;phere

PEI-Chi infiltrated in tobacco leaves is capable of uptaking CO, in vivo
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