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Supramolecular hydrogels formed through self-assembly of low molecular weight 

gelators (LMWGs) have gained significant interest, particularly in drug delivery 

applications. The inherent stimuli-responsible behaviour and self-healing ability of 

these hydrogels makes them promising for therapeutic applications. Herein, we 

modulated the viscoelastic and thermal properties of a well-known antibacterial 

gelator, Fmoc-Phenylalanine (Fmoc-Phe) using commercially available surfactants-

based nanoparticles such as CTAB (cationic), SDS (anionic), and TX100 (non-ionic)- 

as model surfactants. We further investigated the drug release profiles of these 

supramolecular hydrogels by successfully loading a chemotherapeutic drug 

daunorubicin into the hydrogels for potential skin treatment. This study evaluates the 

concentration-dependent effects of surfactants below, at, and above their critical 

micellar concentrations (CMCs). At neutral pH, the terminal -COOH of Fmoc-Phe 

hydrogels predominantly exists as COO- ions. The cationic CTAB micelles shield the 

negative charges ultimately leading to an increase in mechanical strength and thermal 

properties. In contrast, the anionic SDS micelles, disrupt the self-assembly of Fmoc-

Phe hydrogels, lowering mechanical strength particularly at concentrations above 

CMC. Meanwhile, TX100 modulates the viscoelastic behavior through π-π interaction. 

These findings provide valuable insights for supramolecular chemists for fine-tune the 

viscoelastic and thermal properties of hydrogels for applications in drug delivery, tissue 

engineering and other biomedical applications. 

 

 


