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Research	  Interests:	  
	  
Biomaterial	  as	  a	  template	  for	  an	  endothelialized	  vascular	  arterial	  prosthesis	  
While	  finishing	  my	  master	  in	  cell	  biology	  and	  physiology,	  I	  worked	  as	  a	  technician	  in	  the	  emergency	  
department	   of	   the	   Blood	  Transfusion	   Center	   in	   Bordeaux.	  My	   daily	   contact	  with	   blood	   transfusion	  
problems	  and	  with	  banking	  organs	   for	   transplantation,	  motivated	  me	   to	  prepare	  a	  PhD	  on	  vascular	  
prostheses	  while	  working.	  My	  Ph	  D	  work	  was	   focused	  on	   the	  development	  of	  a	  vascular	  prosthesis	  
made	   of	   polyester	   coated	   with	   an	   intra-‐luminal	   surface	   of	   vascular	   endothelial	   cells.	   This	   work,	  
inspired	  by	  Peter	  ZILLA	  and	  co-‐workers	   in	  Deutschland,	  was	   focused	  on	  endothelial	   cells	  and	   their	  
unavoidable	   part	   in	   the	   success	   of	   such	   a	   prosthesis1,	   2.	   My	   Ph	   D	   work	   led	   me	   to	   join	   in	   with	   a	  
preclinical	  trial	  of	  the	  laboratory	  INSERM	  U577	  (where	  I	  completed	  my	  PhD)	  with	  the	  group	  of	  Peter	  
ZILLA.	  
The	  auto-‐assembly	  concept	  for	  arterial	  vascular	  prosthesis	  production	  
Encouraged	  by	   the	   results	   in	  my	  Ph	  D	  work,	   I	  went	   to	  Quebec	   to	   continue	   researching	  on	  vascular	  
prosthesis	  -‐	  this	  time	  without	  the	  assistance	  of	  a	  biomaterial.	  At	  LOEX	  (Laboratoire	  d’Organogénèse	  
EXpérimentale),	   I	   was	   completely	   excited	   by	   the	   concept	   of	   cells	   auto-‐assembly	   for	   generation	   of	  
organ	  substitute3.	  My	  work	  was	  focused	  not	  only	  on	  the	  quality	  of	  the	  endothelium	  lining	  the	  Tissue-‐
Engineered	  Vascular	  Blood	  Vessel	   (TEBV)	  produced	   in	   the	   laboratory4	   ,	   but	  also	  on	   the	  mechanical	  
forces	  generated	  by	  the	  cells	  into	  the	  construct	  (i.e.	  Vascular	  Smooth	  Muscle	  Cells	  and	  Fibroblasts)5,8	  
to	   produce	   a	   prosthesis	   with	   properties	   similar	   to	   its	   native	   counterpart.	   It	   was	   also	   during	   this	  
period	  that	  I	  familiarized	  myself	  with	  stem	  cells	  harvested	  from	  the	  human	  umbilical	  cord.	  
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After	  I	  came	  back	  to	  France	  in	  2003,	  I	  had	  the	  opportunity	  to	  compare	  academic	  research,	  when	  I	  got	  
hired	  as	  Associated	  Assistant	  to	  my	  Ph	  D	  mentor	  (Pr	  Laurence	  BORDENAVE,	  INSERM	  U577,	  Bordeaux	  
University),	  to	  the	  industry	  where	  I	  was	  later	  on	  recruited	  as	  an	  Engineer	  (Laboratoire	  d’Evaluation	  
des	   Matériaux	   Implantables,	   Martillac).	   During	   this	   period,	   I	   was	   in	   charge	   of	   scientific	   project	  
elaboration	  and	  Biomaterials	  teaching	  (Bordeaux	  University),	  and	  at	  the	  same	  time	  was	  managing	  the	  
progress	  of	  European	  Scientific	  projects	  on	  vascularized	  bone	  scaffolds	  for	  LEMI	  company18.	  In	  2006,	  
I	  applied	  to	  and	  was	  selected	  for	  an	  Engineer	  position	  at	  Bordeaux	  University.	  	  	  
The	  potential	  use	  of	  stem	  cells	  and	  the	  mechanical	  forces	  in	  combination	  with	  biomaterials	  for	  
organ	  engineering	  
As	   an	   engineer	   (2006)	   my	   first	   work	   was	   to	   isolate	   endothelial	   progenitor	   cells	   as	   potential	  
constituent	  of	  vascular	  prosthesis	  in	  place	  of	  mature	  endothelial	  cells.	   	  At	  the	  time,	  according	  to	  the	  
available	   literature,	   human	   endothelial	   cells	   (EC)	   could	   be	   harvested	   from	   bone	   marrow	   (BM),	  
peripheral	  blood	  (PB)	  and	  blood	  from	  umbilical	  cord	  (UCB).	  I	  was	  in	  charge	  of	  testing	  these	  sources	  
and	   of	   finding	   a	   reproducible	   procedure	   to	   routinely	   isolate	   EC:	   I	   succeeded	   with	   UCB,	   while	   the	  
success	   was	   only	   50	   %	   for	   PB	   and	   0%	   for	   BM.	   These	   new	   EC	   from	   UCB	   were	   produced,	   and	  
characterized	   in	   comparison	  with	  mature	  EC.	   As	   they	   presented	   comparable	  properties,	   they	  were	  
used	  for	  experiments	  in	  place	  of	  mature	  EC9,	  10,	  12.	  
Because	  of	  my	  previous	  expertise	  in	  mechanical	  properties	  applied	  to	  cells	  in	  Quebec,	  I	  contributed	  to	  
the	   development	   of	   devices	   to	   apply	   heamodynamic	   strength	   (i.e.	   shear	   stress	   (SS))	   to	   endothelial	  
cells	   in	   benches	   for	   2D	   (i.e.	   planar	  materials)	   and	   3D	   (i.e.	   tubular	   conduits)	   coated	  with	   EC7.	   The	  
devices	  were	  used	  to	  demonstrate	  that	  CE	  seeded	  onto	  vascular	  materials	  are	  able	  to	  sustain	  arterial	  
shear	  stress	  and	  to	  respond	  in	  an	  appropriate	  behavior.	  The	  devices	  are	  nowadays	  used	  for	  co-‐culture	  
experiments.	  
Then,	  I	  worked	  on	  the	  interface	  between	  materials	  and	  cells:	  I	  quantified	  adhesive	  contacts	  to	  select	  
appropriate	   peptides	   able	   to	   be	   grafted	   on	   materials11,	   I	   studied	   spreading	   and	   migration	   15,	  
modification	   of	   cytoskeleton	   under	   SS	   16	   and	   I	   analyzed	   the	   geometry	   of	   the	   support	   to	   guide	  
tubulogenesis17.	  
Because	  of	  my	  expertise,	   I	  was	   included	   in	  many	  projects6,	  21	  not	  only	   in	  main	  research	  work	  at	   the	  
laboratory	   but	   also	   in	   international	   collaborations	   with:	   LOEX	   (Laboratoire	   d’Organogénèse	  
EXpérimentale	  –	  Québèc	  –	  Canada),	  the	  Unit	  for	  Biotechnology	  and	  Bioingeneering	  at	  CHUQ	  (Québèc	  
–	  Canada),	  	  the	  Institute	  “Matière	  Condensée	  et	  Nanosciences”,	  	  at	  Louvain	  University	  (Begium)19,	  the	  
Institute	   of	   Physiology	   (Academy	   of	   Sciences	   –	   Prague	   –	   Czechoslovakia)23	   and	   the	   Biomedical	  
Imaging	  center	  of	  the	  Institute	  of	  Technology	  (New	  Delhi	  –	  India)20.	  	  	  
At	   the	   same	   time,	   I	   expanded	  my	   expertise	  with	   stem	   cells	   from	   apical	   papilla	   in	  models	   of	   bone	  
reconstruction24.	  
The	  use	  of	  new	  technology	  for	  organ	  morphogenesis:	  	  laser	  assisted	  bioprinting	  
For	   the	   last	   few	   years,	   BIOTIS	   has	   been	   developing	   a	   new	   method	   for	   organ	   engineering:	   laser	  
assisted	  bioprinting.	  My	  expertise	  in	  cell	  culture	  and	  organ	  regeneration	  has	  therefore	  been	  focused	  
on	  helping	  with	   this	  method	   :	   	  we	  have	   tested	   cells	   (vascular	  EC,	  mesenchymal	   stem	  cells,	   adipose	  
tissue	  stem	  cells…)	  to	  be	  printed,	  as	  well	  as	  biomaterials	  such	  as	  printed	  hydrogels	  (alginate,	  collagen,	  
fibrin	  glue)	  and	  finally	  molecules	  (genipin,	  riboflavin)13,	  14,	  22.	  From	  2014,	  my	  work	  has	  been	  focused	  
on	  morphogenesis	  of	  capillary	  networks	  for	  bone	  application.	  
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