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The optical microscopy of single molecules is at the origin of many discoveries in biological science, in particular in neurosciences. It allows sub-wavelength localization of isolated nano-objects
and subtle probing of their spatio-temporal nano-environment including in living neurons. I will
present several recent strategies based on single nano-object microscopy aiming at imaging the
nanoscale complexity of brain tissue.
These include the development of a new probe delivery method in the live animal to perform the
first single quantum dot tracking study in acute brain slices revealing the movement properties of
dopamine receptors at the surface of neurons in acute slices [1] and the demonstration that luminescent carbon nanotubes constitute a novel class of nanoprobes to map the nanoscale dimensions
of the brain extracellular space and its local viscosity [2]. I will also present the preparation of
ultra-small near-infrared absorbing nanoparticles based on tiny gold nanorods [3] or ultra-short
carbon nanotubes [4-5] that can be efficiently imaged at the single particle level in cells and tissues
using photothermal microscopy.
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