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Medical context

Tissue engineering

Active molecules: growth factors,
antibodies, small molecules
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Biomaterials: composition,

processing, _
Properties: Geometry,

Porosity,

Mechanical properties,
Degradability and
remodeling

Cell adhesive motifs
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In vitro: understanding
physiological and

=> Control of cell pathological conditions

adhesion, survival,
proliferation,
functionnality

Cells: cell lines,
autologous, stem

cells, iP§,... Transplantable tissue

engineering devices

Challenges:
environnement.

Spinal Cord Injury
Axons damaged

Secondary mecanisms
Inflammation
Proliferation of glial cells
Accumulation of extracellular matrix
= Glial scar formation

Axonal growth impaired

Astrocytes
Oligodendrocytes

guiding axonal regeneration in inhibitory

Nerve tissue engineering strategies promising but limited by
the low cell viability, require nerve autograft or are not

transposable to clinict?.

Gelatin-based: promote cell
adhesion, soft mechanical
properties, hydrophilic

Tubular multichannel
scaffold: Anisotropic,
topographical cue 2
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Process by stereolithography
(STL): high resolution, quick,
and versatile, mild conditions 3
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Prevascularization: bioprinting of
endothelial cells
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Schwann cells: secretion of growth factors
and extracellular matrix %>

=» Oriented axonal growth

* Design using Freecad

freeware. / ‘
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BionovaX (cellink).
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Scaffolds characterizations
 Structure and porosity analysis using optical and electron Microscopy

Macroscopic view
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=» Graft survival and integration ©

Bioink formulation

Chemical modification of biopolymers
* Natural and synthetic polymers
* Methacrylation
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* Quantification using *H NMR.
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Methacrylates and
methacrylamides groups
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v’ Scaffolds formulation

e Live-dead Staining v Culture conditions

* Metabolic activity assay

* Cell staining and observation
with confocal microscopy (MR
platform)

1 mm

Sde view of a channel, phalloidin

Top view of a multichannel and DAPI staining

scaffold, phalloidin staining
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