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Research	  Interests:	  
	  
My	  broad	  interest	  lies	  in	  enhancing	  the	  bone	  healing	  process	  after	  a	  trauma	  or	  a	  bone	  related	  surgery.	  
Naturally,	  my	  research	  will	  primarily	  focus	  on	  bone	  biology	  and	  on	  biomaterials.	  Both	  of	  these	  areas	  
are	  highly	  linked	  jointly	  considered	  in	  order	  to	  develop	  the	  most	  appropriate	  treatments	  for	  skeletal	  
diseases.	  As	   a	   result,	  while	   their	   strengths	  present	   obvious	   application	   to	   bone	   tissue	   engineering,	  
there	  are	  also	  highly	  relevant	  for	  developing	  new	  approaches	  to	  treat	  osteoporosis,	  osteoarthritis	  and	  
others	   bone	   related	   diseases.	  My	   research	   focuses	   on	   1)	   the	   evaluation	   in	  
vitro	   and	   in	   vivo	   of	   new	  generation	   of	   biomaterials	   to	   accelerate	   the	   bone	  
healing	  process	  and	  reduce	  the	  time	  required	  to	  recover	  patient	  mobility,	  2)	  
the	   role	   of	   osteoclast	   metabolism	   and	   activity	   on	   bone	   formation	  
remodelling	  and	  3)	  the	  investigative	  of	  osteoclast	  –	  osteoblast	  interactions	  to	  
reveal	   significant	   mechanisms	   in	   the	   field	   of	   bone	   physiology	   and	  
regeneration.	  	  
While	   the	  most	   commonly	  used	   synthetic	  bone	   filler	  materials	   are	   calcium	  
phosphates,	   modification	   of	   their	   formulation	   and	   the	   addition	   of	  
components	   can	   improve	   the	   bone	   healing	   process	   occurring	   after	   their	  
implantation.	  In	  fact,	  for	  an	  optimal	  tissue	  reconstruction	  with	  a	  biomaterial	  
it	   is	   important	   to	   simulate	   the	   biological	   sequence	   of	   tissue	   healing	   and	  
regeneration.	   For	   this	   purpose	   the	   release	   of	   molecules/drugs	   controlled	  
both	   in	   a	   spatial	   and	   temporal	   manner	   is	   critical.	   Among	   the	   different	  
molecules	  I	  am	  currently	  evaluating,	  the	  best	  candidates	  that	  will	  be	  loaded	  
into	  new	  biomaterials	  to	  stimulate	  the	  bone	  remodelling	  process	  in	  a	  specific	  
area.	  
I	   believe	   that	   an	   optimal	   stimulation	   of	   the	   bone	   turnover	   process	   by	  
activation	  osteoclastic	  cells	  will	  lead	  to	  a	  closer	  physiological	  regeneration	  of	  
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the	  tissue.	  In	  fact,	  the	  first	  step	  of	  bone	  healing	  process	  is	  the	  formation	  of	  osteoclastic	  cells.	  During	  
the	   following	  steps	  of	   the	  bone	  remodelling	  process,	  bone	  formation	   is	  coupled	  to	  bone	  resorption.	  
During	   the	   last	   decade,	   extensive	  
work	  has	  been	  carried	  out	  to	  describe	  
how	  osteoblasts	   regulate	  osteoclasts.	  
However,	   the	   opposite	   signals	   and	  
mediators	   of	   this	   process	   are	   yet	   to	  
be	   identified.	   I	   have	   developed	   an	  
original	   in	   vitro	   model	   to	   study	   the	  
crosstalk	   between	   osteoblasts	   and	  
osteoclasts.	   I	   intent	   to	   apply	   my	  
results	   to	   optimize	   the	   bone	   healing	  
process	   after	   biomaterials	  
implantation	  as	  previously	  described.	  
It	   is	   expected	   that	   the	   new	  
biomaterial	   will	   not	   only	   recruit	  
functional	  osteoclasts,	  but	  also	  induce	  
the	   formation	   of	   osteoblasts	   and	  
further	   improve	   its	   own	  
osteointegration.	  	  
A	   regulated	   equilibrium	   between	  
osteoclasts	  and	  osteoblast	  activities	  is	  
required	   for	   bone	   homeostasis.	  
However,	   an	   impairment	   of	   this	  
balance	  mainly	   leads	   to	   an	   excess	   of	  
bone	   resorption	   like	   in	   the	   cases	   of	  
osteolytic	   lesions	   or	   osteoporosis.	  
Aging,	   joint	   diseases	   and	   cancer	  
metastasis	  are	  the	  main	  causes	  of	  this	  
kind	  of	  deregulations.	  However,	  other	  
diseases	   like	   diabetes	   also	   show	  
abnormal	   bone	   metabolism	   and	   are	  
linked	   to	   a	   dysfunction	   of	   osteoclastic	   cells.	   Another	   part	   of	   my	   future	   work	   will	   focus	   on	   the	  
metabolic	   activities	   of	   osteoclasts.	   I	   am	   specifically	   interested	   in	   the	   effects	   of	   the	   cell	  metabolism	  
precursors	  on	  the	  osteoclast	   formation,	  differentiation	  and	  activity.	   I	  conduct	   this	  work	  to	  describe	  
the	  correlation	  between	  these	  specific	  syndromes	  and	  the	  regulation	  of	  osteoclastic	  cells	  to	  ultimately	  
improve	   treatment	   for	   patients	   suffering	   from	   bone	   degenerative	   diseases.stage	   renal	   disease	  
patients	  with	  durability	  of	  up	  to	  3	  years.	  	  
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