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ABSTRACT 

During the last decade, plasIc polluIon has emerged as one of the most serious threats to humanity and our planet. 
PlasIc waste is ubiquitous in the air, soil, freshwater, and the sea. Besides plasIc bans and taxes, two main approaches 
have been proposed to address the current unsustainable consumpIon paPern: polymer recycling and biodegradable 
alternaIves, both with certain pros and cons. 
SImuli-degradable polymers possess important advantages in polymer waste management allowing the on-demand 
main-chain polymer degradaIon using certain external sImuli. Among the different triggers proposed to cleave the 
polymer bonds, light has emerged as a parIcularly aPracIve sImulus to induce a photo-mediated main chain polymer 
degradaIon, because of its tunable intensity and wavelength and noninvasive nature [1]. In this talk, we will discuss two 
novel, main-chain, sImuli-degradable polymer families as proof-of-concept studies to improve polymer sustainability. 
First, soX, transparent, photodegradable, and thermo-reversible polymer gels, comprising PEG as the elasIc strands, 
that undergo degradaIon upon exposure to light, will be presented [2]. MechanisIc studies revealed a chemical 
recycling process to obtain the iniIal reagents as the main photoproducts, enlightening the mechanism of network 
reformaIon upon heaIng the system at mild temperatures, as verified by shear rheology experiments. The hydrogels 
successfully underwent reversible photodegradaIon and reformaIon upon heaIng, restoring the iniIal mechanical 
properIes of the polymer network and thus revealing the re-processability of the system. In the second part, photo- and 
acid-degradable poly(acylhydrazones) synthesized via a step-growth reacIon of dicarbonyl and diacylhydrazide 
comonomers is presented [3]. The photo-sensiIvity of the synthesized polymers to light was verified by irradiaIon 
studies in aqueous soluIon, while a mechanisIc study shed light on the photodegradaIon mechanism and the 
produced photoproducts. 
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