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Supramolecular polymers have strong (up to almost covalent bond 

strength), directed interactions additionally to the standard polymer phys-

ics interactions, making their analysis complex and exciting at the same 

time. The high complexity of the interactions in supramolecular polymeric 

systems makes understanding of their physical properties difficult. This 

presentation will summarize several different research directions from the 

last ten years revolving around the question of how supramolecular inter-

actions influence the rheological properties of these systems.  

Polymer solutions containing terminal terpyridine groups strongly complex 

with suitable metal ions. Due to the use of selective solvents, these terpyr-

idine groups are terminating the chain ends of hairy micelles, a particular 

type of soft colloidal assembly. These materials are self-healing (Fig. 1) and 

possess moduli, which are identical to significantly lower than their theoretical values based on viscoelastic theory, 

depending on the type of counterion.1,2 

Water-soluble copolymers of N-isopropylacrylamide and dopamine 

methacrylate were synthesized with 1, 2.5, and 5 mol% dopamine 

methacrylate content. At acidic pH, aqueous copolymer solution be-

haves like an unentangled copolymer solution, but at basic pH, these 

catechol functionalities form a dicomplex with H3BO3, thereby cross-

linking two chains, proven by 11B-NMR and gelation. If 2 or more func-

tionalities per chain are present, a gel is formed that is self-healing 

with quick recovery from sustained damage (Fig. 2).3-4  
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Figure 1: Strain sweep of 12-w/v% 

Ni2+ and 15-w/v% Ni2+ hairy micelle 

samples in EtOH 

  

Figure 2: strain sweep and subsequent 

self-healing of NIDO5% at 10 °C. 


