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Self-assembled hydrogels using biobased amphiphiles. Biocompatible and 
environmentally-friendly soft materials with multiple applicative purposes.
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Hydrogels are broadly intended as a highly branched network able to retain a large water content, of utmost 
importance for medicine and more generally for hygiene and medical product development, among many other 
applications.(1) Water thickening is generally produced by an entangled fibrous network of polymers, 
chemically or physically cross-linked,(2) giving rise to widespread consumer products.(3) To improve 
biocompatibility and sustainability, biopolymers-based hydrogels became a source of much interest, largely 
studied up to now.(4) However, gelling by polymers is often an irreversible process, while chemical 
modifications are generally required to increase functionality. For this reason, low molecular weight gelators 
(LMWG) have been developed in the past years, for they combine a fascinating self-assembly behaviour, 
which can be tuned(5) to form hydrogels.(6) Their dynamic self-assembly process and their rich phase 
behaviour pave new ways towards soft functional materials, responsive to multiple stimuli. Unfortunately, most 
LMWG are also obtained through multiple organic chemistry steps, disregarding biocompatibility and 
sustainability.  
The present project aims at developing self-assembled hydrogels from entirely biobased molecules, produced 
by fermentation and using vegetable oils and sugar (Figure below). Preliminary results show a strong ability for 
these compounds to form hydrogels in combination with metal ions, whereas supramolecular metallogels 
receive nowadays a growing interest for their potential applications in many areas, like medicine, drug delivery, 
environmental remediation, catalysis or electronics.(7) The stimuli-responsiveness of the supramolecular 
self-assembly, combined with the metal-chelating properties of biobased gelator, open interesting fundamental 
and applicative perspectives. 
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In this PhD work, we will develop biobased self-assembled hydrogels in combination with metal ions (Figure 
below). We will study the interactions between the gelator and the ions, trying to control the elastic properties. 
We will also play with the charge and chelating function of the gelator, so to complex both positive and negative 
ions. The structure of the hydrogels will be studied with particular care using microscopy and X-ray scattering 
methods. At a higher scale, we will study the elastic properties of the gels using rheology and rheology coupled 
to scattering techniques. We will also work at stiffening the hydrogels by playing with the strength of the 
metal-ligand interaction. Finally, we will work out some possible applications, bearing three possible ones in 
mind, wastewater treatment, antimicrobial scaffolds for tissue engineering and wearable electronics. The 
common denominator across these applications is the use of synthetic polymers, or biopolymers with limited 
function. Proposing a biobased solution focused on the use of LMW amphiphiles constitutes a new trend in 
these fields. In particular, its biodegradability combined to the reversibility of the self-assembly process reduces 
the persistency of the chemical compound after its use. Compared to synthetic polymers and amphiphiles, the 
contact with living organism or the environment can be strongly limited. 

Biobased low-molecular weitght gelators (LMWG) are obtained 
from natural ressources and self-assemble into hydrogels after 
exposure to salts. Biocompatibility opens new applications.


