
The Materials & Biology team (chemists, biologists, biophysical chemists, and physicists) focuses on
biomimetic biomaterials, from their fundamental aspects associated with the physical chemistry of

biopolymers up to their clinical applications. Association of nanomaterials and inorganic particles is
used to obtain composites and/or hybrids—for the development of dedicated environments for 2D and 3D

cell culture. Both biochemical and physical cues are being developed to modulate the cell-materials
interactions.
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PhD student - 3rd year
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3D printed macroporous and anisotropic dense
collagen hydrogels to mimic dilated
cardiomyopathies in vitro

My project aims to develop an in vitro cardiac tissue
model to mimic dilated cardiomyopathies. The 3D
printing of dense collagen permits to generate an
extracellular matrix possessing the properties of the
healthy or pathological cardiac matrix. Once
cellularized, this model will allow the study of the
pathophysiology of this disease.

Collagen/hyaluronan dense hydrogels for a novel
model of intervertebral disc

My project aims to design a novel bioink consisting of
collagen and hyaluronic acid to mimic the Anulus
Fibrosus, outer part of the intervertebral disc. Then,
this bioink will be printed with a specific orientation to
get an anisotropic scaffold in order to obtain high
mechanical, thermal, structural properties similar to
those observed in the native tissue. Last, cells will be
seeded on these scaffolds and their behavior
analyzed.

De Oliveira, Stéphanie
PhD student - 2nd year
Supervisor: Christophe Hélary 
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Komiyama, Katsuya
PhD student - 1st year
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Macroporous bio-hybrids for phytoremediation
-inspired water treatment 

My research is to prepare bioinspired macroporous
aerogels, through ice-templating, capable of
reproducing a part of the functions of actual living
plants. Biodegradation-capable bacteria are
encapsulated in the macroporous aerogels in order
to combine their biodegradation activity and the
capillary transport induced by the materials porosity. 

Biomimetic collagen tubular constructs for
vascular and tracheal grafting

My project is to provide new collagen-based
materials for surgical applications in the context of
clinical vascular and tracheal replacement. I focus on
optimizing the biomaterials fabrication process,
based on ice templating and topotactic
fibrillogenesis, ensuring optimal structural,
compositional and biological properties.
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PhD student - 2nd year
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PhD student - 1st year

Supervisor: Thibaud Coradin

Silicon-delivering cellularized biomaterials for
dental repair 

My project aims to study the role of silicon on dental
tissue formation. As such, I prepare materials
combining collagen, the main protein in dentin, and
different silicon-releasing phases. These materials
are used as hosts for dental stem cells to study the
impact of silicon on their behaviour in vitro
(differentiation, protein expression) and
mineralization. 

Axonal growth stimulated by an electric field

I study the influence of an exogenous electric field on
motoneurons. It includes the design of a stimulation
device, the elaboration of a reproducible and
effective protocol of stimulation and the analysis of
the effect of electric field on surface of adhesion of
the cells. The goal is to guide and accelerate the
axonal regrowth.
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PhD student - 3rd year
Supervisors: Ahmed Hamraoui
(LCMCP) and Claire Legay
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Mechanical properties of natives arteries and
porous collagen constructs

My project aims at describing the mechanical
properties of native peripheral arteries and porous
collagen construct we design at the lab. To do so, I
am designing an home made experimental setup
capable of inflating and extending uniaxially the
tubular samples, in quasi static, dynamic and
pulsatile modes to better mimic physiological
conditions occurring in native tissues.
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Postdoc 
Supervisors: Francisco M.
Fernandes and Léa Trichet
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