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Research Interests:

Laser-assisted Bioprinting (LAB) for bone regeneration
My Ph.D. is focused on the creation of organized vascular
structures by Laser-assisted Bioprinting for bone regeneration.

In my clinical practice (Dental Surgery), | am often confronted
with cases of large bone defects. To resolve problem of bone loss,
therapeutic solutions exist, but all have limitations and risks. The
development of new implantable bone substitutes by tissue
engineering remains a challenge.

My work is centered on the use of coculture of endothelial cells
and mesenchymal stem cells (SCAPs) to promote the formation of
a vascular network. LAB technology is used to print endothelial
cells with a defined and precise pattern.

LAB workstation is based on a laser (A=1064 nm, 30 ns), focused
on a quartz ribbon that was coated with a thin absorbing layer of
gold and a layer of cell bioink. This technology allows the assembly
and micropatterning of biomaterials and cells.

During my M.Sc, we developed two strategies to study the ) )
creation of capillary- like structures. The first method consisted in HUVECs printed in spots
seeding endothelial cells on collagen patterns printed onto spaced 250}““ (‘5]' .and
agarose. The second method consisted in a coculture obtained by HUVECs orinted in lines

printing endothelial cells patterns on collagen and mesenchymal
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stem cells.

My Ph.D. is based on this second strategy. The objective is

to promote the creation of organized vascular structures
by LAB in order to optimize bone regeneration by tissue
engineering.

These capillary-like structures obtained by LAB could be
included into three-dimensional constructs.

In the context of my Ph.D., the perspective is to move
toward in vivo application, by in situ bioprinting of
endothelial cells and osteoblastic precursors onto critical-
sized calvarial bone defects in mice.

Capillary-like network obtained by
printing endothelial cells onto a
biopaper of collagen and SCAPs.
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