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Thiol–ene photopolymerization has emerged as a highly versatile and robust 
synthetic  methodology,  distinguished  by  its  rapid  curing  kinetics,  relative 
insensitivity to oxygen inhibition, and capacity to yield homogeneous polymer 
networks  with  minimal  volumetric  shrinkage.  These  advantageous 
characteristics  render  it  particularly  suitable  for  advanced  technological 
applications, including 3D printing, flexible electronics, and high-performance 
protective  coatings.1  In  the  present  study,  we  report  advanced  design 
strategies for the development of bio-based, UV-curable polymer networks that 
effectively  integrate  sustainability  with  high-performance  functionality.  One 
strategy involves the utilization of a triallyl isocyanurate monomer derived from 
renewable eugenol. Upon UV-curing using polythiol, this system forms polymer 
networks  exhibiting  excellent  UV-shielding  capability  alongside  high  optical 
transparency.  Notably,  the  retention  of  pendant  phenolic  hydroxyl  groups 
imparts  intrinsic  antioxidant  properties.2  Another  approach  entails  the 
conjugation  of  bio-based  tricyclic  oxanorbornene  derivatives  with 
polypropylene  glycol  (PPG),3  establishing  a  modular  platform  for  thiol–
oxanorbornene  UV  curing.  This  system facilitates  the  formation  of  polymer 
networks  with  tunable  glass  transition  temperatures  (Tg)  and  precisely 
controlled  mechanical  properties,  spanning  from  highly  flexible  elastomeric 
materials to rigid films.

[1] T. O. Machado, C. Sayer, and P. H.  Araujo, European Polymer Journal 86 
(2017) 200-215.
[2] M. Naguib, M. Sangermano, and M. A. Yassin, Reactive and Functional 
Polymers 222 (2026) 106701.
[3] M. A. Yassin, H. Komber, M. Naguib, M. Abdelraof, D. Appelhans, and B. Voit, 
ACS Applied Bio Materials 8(2) (2025) 1720-1731. 

mailto:yassin@ipfdd.de

