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Out-of-equilibrium self-assemblies trigger transient hydrogel formation under basic aqueous conditions 

Reversible sol-gel transition modulated by pH and quantities of chemical input 
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What is the main claim of the article?  

In this work, the authors exploit a guest macromer based on bicyclo[2.2.2]octane (PEG8a-BO) whose binding 

affinity to cucurbit[7]uril (CB[7])-based host macromer (PEG4a-CB[7]) can be temporarily tuned by chemical 

modification to give rise to out-of-equilibrium self-assemblies.  

They show that these host/guest architectures yield a transient hydrogel whose rates of formation and lifetime 

can be controlled by both pH and quantities of the chemical input. 

 

How is it demonstrated? 

The authors demonstrate the transient hydrogel behavior through oscillatory rheology by fixing one parameter 

(pH or concentration of chemical input) and varying the other. This helps extract the rate of hydrogel formation, 

stiffness level, and lifetime at different pH values (pH = 10.5-11.5 ; [DMS]0= 200 mM) or different DMS 

concentrations ([DMS]0= 100-200 mM ; pH =11). 

 

The authors also used NMR to prove that the complexation doesn’t take place in the negative form of the guest 

due to repulsion and only occurs when the acid is protonated (pH = 7) or upon methylation with DMS by following 

the NMR peaks of the different (PEG8a-BO) protons. 

 

 

 

 



What are the typical experimental conditions? 

Host Guest mixture 5wt% of PEG8a-BO(–) and PEG4a-CB[7] in 0.5 M sodium borate buffer. 

pH was regulated with HCl to reach pH= 7 or NaOH to increase back to 11. 

Chemical input DMS: dimethyl sulfate (100-200 mM) 
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Additional comments, including additional elements of interest 

The cyclability of the system by employing conditions that give rise to hydrogel formation and subsequent 

hydrolysis within reasonable time scales shows that it is limited to three cycles by waste accumulation. 

The residual ester species can account for the reduced time required to form the gel in the second and third 

cycles compared to the third one. 

HPLC studies have shown how rates of ester formation and ester hydrolysis are modified between small 

molecules and the macromer. The more accelerated rate in the formation wasn’t thoroughly discussed, but the 

delayed hydrolysis in the hydrogel is explained by the shielding of the ester by the CB[7]. 

HPLC also used to confirm the absence of other methylated side-products on the azide or tertiary amine. 


