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Frontiers in nanotechnology applied to drug discovery 

 

This talk focuses on frontier bioengineering technologies developed by my group, for use in 

drug discovery and biological research. 1) The “NICHOID” technology is a substrate for the 

expansion of stem cells mimicking micro-architectural cues of the physiological niche of 

stem cells. This substrate is polymerized with a femtosecond-pulsed laser in a biocompatible 

resin using a nano-fabrication technology called “two-photon laser polymerization”. The 

NICHOID could drastically reduce to a few years the time to market of stem cell products 

that is currently 20 years. 2) The miniaturized optically-accessible perfusion bioreactor 

(MOAB) technology allows to culture 3D organoids of dimensions up to few millimeters in 

size, under continuous perfusion of the culture medium, infusion of the therapeutic agent to 

be tested and fluorescence diagnostics of cell response both in real time and also post-

cultivation. The MOAB can accelerate the development of new drugs, including 

nanoparticle-based drugs and stem cell-based drugs. 3) Finally, the MICROATLAS 

miniaturized imaging window is an implantable device usable to visualize and quantify in 

vivo the immune response to biomaterials, drugs and also stem cell-based biodrugs. The 

MICROATLAS can drastically reduce the use of animals in ex vivo assessment required by 

current regulation. The use of this three-dimensional nanofabricated chip allows 

repositioning of the observation field of view of a two-photon microscope for intravital 

inspections for repeated and quantitative measurements of cell recruitment, neo-

angiogenesis and fibrotic reaction, at different time-points. 


