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Characterization of native, diseased and engineered articular cartilage by novel methods
and tools based on AFM
M otivation
Degenerative processes in articular cartilage stathe nanometer scale from where they sprealletdigher
levels of the tissue architecture to cause progyessid irreversible structural and functional dgmeSimilarly,
the efficacy and integration of an implanted engied cartilage construct repairing a defect depemdthe
molecular and functional interactions with the wmattissue surrounding it. Atomic force microscopyFi)
allows to image and measure the mechanical anchéioical properties of cartilage down to the nanemet
scale, hence it promises to detect and monitor thatldegeneration processes occurring in ostedarfds, and
also the tissue integration processes with higkiteity and in a quantitative way.
The ambitious goal of this highly multidisciplinargsearch is to develop new methods and tools b@EsédM
that allow the quantitative characterization oficatar cartilage structure and mechanical propgrtibus
providing relevant information for clinical decisiomaking. Optimising hardware, protocols and soféwva
towards clinical use is needed to provide improwsethods and novel products for clinical diagnostiosl
monitoring clinical treatments. These methods mayalso expanded to other areas of clinical reseanch
practice such as coronary artery plaques and caliegmostics.

[1] Stolz, M. et al. “Early detection of osteoarthritic and aging artér cartilage in mice and patient samples usind//AFNature
Nanotechnology, Vol.4, 186-192 (2009)

Goals

To advance knowledge of structure-property relatigos of healthy, osteoarthritic, as well as engrieé
articular cartilage at the nanoscale.

To develop new methods and experimental protocatharacterize engineered cartilage constimctgro

To demonstrate the efficacy of such methods inroraelevelop novel tools for clinical testing oftiva and
engineered cartilaga vitro andin vivo.

Qualifications expected

* PhD in physics or engineering

» knowledge in soft material mechanics and indémaesting

* practical experience in atomic force microscopgl/ar nanoindentation of soft materials
* experience in the software/hardware developmeexperimental apparatus

« excellent oral and written communication skitisEinglish

Main working tasksinclude

« development of new tools and methods based on fdfithe inspection of soft biological tissues

* AFM imaging, AFM based nanoindentation and f@pectroscopy measurements on cartilage samples
« writing of scientific publications, grant applitans and reports; management of scientific prgject

» support of laboratory management

Applications, including a full CV, list of publicans, a summary of the research experience, skillisthe
addresses of two referees, can be sent by email to:
Dr. Roberto Raiteri  roberto.raiteri@unige.it




