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Highly entangled hydrogels are a new class of tough and elastic polymer 

networks in which physical chain entanglements outnumber chemical 

crosslinks. [1] I will present our recent work on the synthesis of ultra-high 

molecular weight (UHMW) poly(N,N-dimethylacrylamide) (PDMAm) hydrogels 

with very low crosslinking densities by photoiniferter-mediated controlled 

radical polymerisation. [2] Fixing the trithiocarbonate photoiniferter to 

crosslinker ratio and gradually increasing the monomer/photoiniferter ratio (i.e. 

the targeted degree of polymerization, DPtarget) allowed for simultaneous 

control over the crosslinking density and the average molecular weight (Mn) of 

the primary chains, both below and above the critical molecular weight of 

entanglement (Mc). These hydrogels exhibit improved toughness, and 

resistance to swelling and degradation (when prepared with cleavable 

crosslinkers) due to the presence dense entanglements. Furthermore, mixing 

or replacing the trithiocarbonate with a xanthate-based photoiniferter, enables 

oxygen-tolerant preparation of highly entangled hydrogels. 
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