
Lignin-derivable, sustainable, non-isocyanate polyurethanes: 

Films, nanofibers, and nanocomposites

(NSF GCR CMMI 1934887; NSF DMR POL 2004682)
Jignesh S. Mahajan,a Sampanna V. Mhatre,a Maida Mahmood,a Eduardo Nombera-Bueno,a,b

Thomas H. Epps, III, a,b and LaShanda T. J. Korley a,b

aDepartment of Materials Science and Engineering, University of Delaware, Newark, DE 19716
bDepartment of Chemical and Biomolecular Engineering, University of Delaware, Newark, DE 19716

1. Develop structure-activity relationships of lignin-derivable bisphenols to design potentially safer bisphenol A alternatives

2. Establish robust structure-property relationships in non-isocyanate polyurethanes (NIPUs) to guide next-generation 

materials design
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✓ Increase in methoxy content 

led to increase in toughness, 

strain-at-break

✓ Methoxy groups did not reduce 

thermal stability
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Reduced estrogenic activity,[4]

genotoxicity, and oxidative DNA 

damage in comparison to 

commercial bisphenols[5]

(Collaborative work with other 

team members of 

NSF GCR CMMI 1934887)

Potentially “safer”,

lignin-derivable bisphenols

Next-generation,

lignin-derivable nanofibers

500 nm

Reprocessable

& recyclable 

NIPU networks 

Goals


