Link between skin’s microstructure and mechanical properties using
quantitative image analysis on multiphoton images
Collagen and elastin fibers, organized as patchworks of intertwined fibers, play an essential role in
the biomechanical response of soft tissues such as human skin. Morphological and image analysis
tools, coupled to multiphoton microscopy techniques, have been developed in an effort to capture
the multiscale characteristics of the fibers, including their spatial and orientational distribution [1,2].
This research internship is a joint partnership between L’Oréal Research and Innovation
(T.Baldeweck) and the Centre for Mathematical Morphology of MINES Paristech (E.Decencière,
P.Dokládal and F.Willot). The ultimate goal of the collaboration is to determine the right
microstructural targets to modulate the overall macroscopic mechanical properties of skin.
The internship project’s goal is to develop quantitative characteristics and morphological criteria
relevant to the organization of the network of collagen and elastin fibers at various scales, based on
3D multiphon images [2,3]. These microstructural markers will then be confronted to macroscopic
mechanical measurements (storage and loss moduli) on skin to determine their relevance in skin
mechanics.
Duration: 4 to 6 months.
Gratification: minimal salary (French SMIC).
Location: Centre for Mathematical Morphology, MINES-ParisTech, 35, rue Saint Honoré, 77300
Fontainebleau
How to apply: candidates with excellent scientific background, used to Python, and with medium
to advanced knowledge of image processing and/or mechanics, should send a CV, motivation letter,
list of courses and grades, and any other relevant document (pdf format prefered) to
Etienne.Decenciere@mines-paristech.fr.
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