




«Lignin, nature’s dominant aromatic polymer, is found in most terrestrial plants in the approximate range 
of 15 to 40% dry weight and provides structural integrity»

«The U.S. Energy Security and Indipendence Act of 2007 mandates the development of 79 billion liters of 
second-generation biofuels annually by 2022. Assuming a yield of 355 liters per dry ton of biomass, 223 

million tons of biomass will be used annually producing about 62 million tons of lignin.»

About lignin…



LIGNIN

 β-O-4

Chemistry of lignin



Lignins from industrial process
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Lignin nanocapsule



In effettiva collaborazione, nell’ambito del bando POR life 2020 
Benessere/Wellbeing, la IDI Farmaceutici e il Dipartimento DEB 
dell'Università della Tuscia hanno presdisposto il progetto “UNICO”.

Il progetto integra competenze in ambito biomedico, chimico ed industriale 
per la realizzazione di un innovativo filtro solare “cosmeceutico” basato su un 
ingrediente “naturale” a base di lignina, un componente del legno non tossico 
ed ecocompatibile, in grado di assorbire sia UV-A che UV-B.
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Structural exciton theory

Amorphous state μm size nm-size





Lignin nanocapsule obtained by LbL method
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Design of bioinks
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Additive 0.1-10%

Vehicle or Binders 6-7%

Pigments 33-34%

Solvent 60%
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BiocatalysisBiocatalysis
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Design of colorimetric biosensors
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