
Small probes to nanoparticles: targeted 

multimodal imaging & theranostic applications
Abstract

Molecular imaging of specific biomarkers provides improved understanding of the disease, early diagnosis and
insights of disease progression. Follow-up of treatment, drug delivery and potential patient stratification are also
of main importance.
The imaging techniques available in clinics today differ in terms of their resolution and sensibility, and the
combination of different techniques (multimodal imaging) leads to better understanding of diseased tissues
and/or molecular processes. Nevertheless, this represents a challenge in terms of equipment development, and
of the design of novel contrast agents adapted to the different requirements of each technique.
A new class of imaging probes – “smart contrast agents”, which are designed to specifically detect an event at
molecular level and/or which contrast depends on the parameter/event of interest, have emerged in the recent
years. Different approaches can be based on the careful conception of probes, from small molecules to
nanostructures. Moreover, the combination of imaging and therapy within the same unit (typically by using
particles) offers the possibility of drug guided delivery.

My work focus mainly in the development of lanthanide-based multimodal molecular probes for MRI, together
with other techniques, such as Optical Imaging, PET or SPECT. Examples of different imaging probes already
developed will be shown.
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