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A multidisciplinary team of researchers from CNRS, INSERM and Université Toulouse III – 
Paul Sabatier has developed a hydrogel that can grow, develop and differentiate neural stem 
cells. This biomaterial could provide new paths for the development of in vitro cellular 
models of brain tissue or of in vivo tissue reconstruction. This work is published in ACS 
Applied Materials & Interfaces on May 14, 2018. 
 
Although we know how to culture cells on a two-dimensional surface, that is not representative of the actual 
cell environment in a live organism. In brain tissue, cells are organized and interact in three dimensions in a 
soft structure. The researchers’ main goal was to imitate this tissue as closely as possible. They developed 
a hydrogel that meets suitable criteria for permeability, rigidity and biocompatibility; on that, they cultured 
human neural stem cells1.  
 
N-heptyl-galactonamide is a new molecule synthesized by these scientists, which is part of a family of gelling 
agents that usually produces unstable gels. It is biocompatible, has a very simple structure, and can be made 
quickly, so has many advantages. By working on the parameters for forming the gel, the researchers at the 
Laboratoire Interactions Moléculaires et Réactivité Chimique et Photochimique (CNRS/Université Toulouse 
III-Paul Sabatier), Toulouse Neuro Imaging Center (INSERM/Université Toulouse III-Paul Sabatier) and the 
CNRS Laboratoire d’Analyse et d’Architecture des Systèmes obtained a stable hydrogel with very low 
density and very low rigidity. Because of that, neural stem cells can penetrate and develop in three 
dimensions in the hydrogel. It also has a network composed of different types of fibers, some straight and 
rigid, others curved and flexible. This diversity allows neurons to develop a network of short- and long-
distance connections like those in brain tissue.  
 

This new biomaterial could therefore lead to the development of three-dimensional brain tissue models that 
function in a manner approaching in vivo conditions.  In the long run, it could be used to evaluate the effect 
of a medicine or to enable cells to be transplanted with their matrix to repair brain damage.   
 
1 Neural stem cells came from patient biopsies (CHU Toulouse – Pôle Neurosciences). These cells are capable of 
differentiating into neurons and glial cells, the main types of cells in brain tissue. 
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Cells nested in the fibers of the N-heptyl-galactonamide molecular gel. The cells are round and green. 
Straight, rigid fibers are pink. Curved, flexible fibers are green. 
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