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The topic 
 

Making, by design, tridimensional structures from biocompatible amphiphilic hydrogels via 
additive 3D printing constitute a recent focus in soft materials science. Understanding how 
the rheology, the microscopic structures and the gelation dynamics affect the printing 
mechanisms is the key step in this field. Furthermore, because to their high applicative 
potential in biofields (tissue engineering, drug delivery, etc.), small self-assembling biobased 
molecular gelators hydrogels such as biosurfactants extracted from plants or derived from 
microorganisms become one the new challenges of the 3D printing technology.1 

The goal of the PhD program will be the elaboration of a viable 3D printing process for a 
set of low-molecular weight biological amphiphilic molecules. The project is structured in 
three parts:  

1) Understand the various printing mechanisms in model polymeric hydrogels using various 
external stimulus. The role of the rheology, the flocculation and the aggregation dynamics will 
be investigated. 

 2) Develop a process for 3D printing a series of self-assembling biobased small molecular 
gelators.1 The impact of the physicochemical parameters (pH, temperature, ionic strength) the 
elastic properties and the gelation dynamic of the hydrogels will be thoroughly investigated.  

3)  Understand the living cells behavior during the 3D printing in order to integrate the 
multi-structured hydrogels in tissues engineering processes.  
 
The candidate 
The candidate must hold a Master 2 degree or equivalent in materials chemistry, materials 
science, chemistry or physics with a practice in Soft Matter science. 
 
Additional information 
The project involves a 36-months full-time contract with forecast starting date in November 
2020. The project is financed by the ANR and will take place at the laboratoire Rhéologie et 
procédés (université de Grenoble France) in collaboration with Laboratoire de Chimie de la 
Matière Condensée de Paris at Sorbonne Université (Paris, France).  
 
For more information, please contact: 
Yahya RHARBI 
Laboratoire Rhéologie et Procédés (LRP) 
Domaine Universitaire BP53 
38041 Grenoble Cedex 9 France 
Tel : + 33 (0) 651456586 
Email : Rharbi@univ-grenoble-alpes.fr 
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