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esearch in nanomedicine is known to be a stimulating field for fruitful interaction between complementary scientific expertises.

Indeed, it integrates the most recent advances in material chemistry, medicinal chemistry, physiology, biotechnology and
biophysics. In the present talk, we will describe how the nanomedicine research can take benefit from the advanced molecular
optical spectroscopy and spectral imaging. Conventional Raman and Surface-Enhanced Raman Scattering (SERS) are analytical
techniques attracting a close attention due to several advantages they offer, namely direct analysis of many complex samples,
with high spatial resolution and high molecular specificity, at relatively low cost. In case of SERS and fluorescence, increased
selectivity and sensitivity are additional advantages. Furthermore, as we demonstrate, it is possible to combine SERS with
fluorescence, either in a frame of a complementary analysis or via the simultaneous co-detection of both scattered and emitted
photons. Such a combination/coupling allows, for instance, a more relevant interpretation of the molecular state and environment
of active ingredients or of nanomedicine platforms in cells and tissues. Nevertheless, spectroscopic analysis of biological
samples leads to collection of complex datasets often subjected to strong variations. It is particularly the case for spectral
imaging, with thousands of spectra recorded when mapping the region of interest. For a more efficient mining of spectroscopic
data, chemometric approaches are necessary. The input of our advanced spectroscopic approaches to nanomedicine research
will be illustrated using their applications to bioanalytics (study of active molecules in pharmaceutic/cosmetic nanoforms and
in biological cells and tissues) as well to diagnostics (development of novel nanoprobes for multimodal biomedical imaging of
cancers). As we show, this input is not limited to characterize/evaluate nanomedicine forms, but it is extended to create novel
spectroscopy-based diagnostic approaches, expected to be more specific, sensitive and reliable.
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