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Introduction  

Challenges related to lignin valorization are due to two main issues. The first is the extreme 

variability and diversity of lignins from different botanical origins and productive streams. This 

makes lignin exploitation extremely challenging and difficult to scale.  The second problem still 

unsolved is the control of lignin multifunctionality. 

To date huge efforts have been focused on these two challenges trying to develop innovative 

isolation and fractionation processes and selective lignin modification routes. However only a few 

of these have been translated into existing industrial processes. 

 

Results and Discussion 

An alternative approach to lignin valorization lies however in the acceptance of lignin variability 

and multifunctionality and in the exploitation of its chemical physical properties as a whole. Lignin 

displays amphiphilic structure due to the presence of polar protic phenolic and alcoholic groups 

and apolar aromatic rings. The presence of phenolic moieties induces chelating, complexing and 

stacking properties. These characteristics, associated with significant antioxidant, UV absorbance 

and antimicrobial properties make lignin an ideal candidate for the development of innovative 

materials. 

The exploitation of the propensity of lignin to aggregate is a key step in the development of lignin 

based nanomaterials. One very promising application of lignins is their use in the generation of 

nanoparticles, nanocapsules and nanofibers for biomedical and agricultural applications. In light 

of potential applications, synthesis optimization, detailed morphological characterization, 

determination of stability profiles and stimuli responsive behavior of lignin nanocapsules, 

nanoparticles and nanofibers has been investigated.   
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