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Iron oxide nanoparticles are the eternal promise in the field of diagnosis by non invasive
molecular imaging. These nanomaterials have some remarkable properties to fulfil such promise:
biocompatibility, flexible surface chemistry and tailored synthesis. However, traditional
superparamagnetic iron oxide nanoparticles, active as “negative” contrast probe in magnetic resonance
imaging, are not suitable for many diseases. The identification of nanoparticle uptake in the area of
interest is many times imposible because of the dark, hypointense, signal these nanoparticles provide.

%Ga nanoradiomaterials (®®GaNRM) join both aspects: biocompatible nanoparticles with
tailored properties providing hot-spot (bright) signal simultaneously in magnetic resonance imaging and
positron emission tomography.[1] In our goup we are using these nanomaterials for the unambiguos
detection of different molecular aspects of cardiovascular diseases, such as inflammation,[2] thrombobitc
events[3] and, particularly, atherosclerosis plaque development.[4—6]

This talk will focus on the advantages of using such NRM as molecular imaging probes, their
combination with other strategies (particularly the use of bioorthogonal chemistry) and possibilities for
clinical translation.

[1] Pellico, et al. Fast synthesis and bioconjugation of 68Ga core-doped extremely small iron oxide
nanoparticles for PET/MR imaging, Contrast Media Mol. Imaging. 11 (2016) 203-210.

[2] J. Pellico, et al. In vivo imaging of lung inflammation with neutrophil-specific 68Ga nano-
radiotracer, Sci. Rep. 7 (2017) 13242.

[3] J.M. Adrover, J et al. Thrombo-tag, an in vivo formed nanotracer for the detection of thrombi in
mice by fast pre-targeted molecular imaging, Nanoscale. 12 (2020) 22978-22987.

[4] A. V. Lechuga-Vieco, et al. Protein corona and phospholipase activity drive selective
accumulation of nanomicelles in atherosclerotic plagues, Nanomedicine Nanotechnology, Biol.

[5] J. Pellico, et al. Unambiguous detection of atherosclerosis using bioorthogonal nanomaterials,
Nanomedicine Nanotechnology, Biol. Med. 17 (2019) 26-35.

[6] J. Pellico, et al. HAP-Multitag, a PET and Positive MRI Contrast Nanotracer for the Longitudinal

Characterization of Vascular Calcifications in Atherosclerosis, ACS Appl. Mater. Interfaces. 13
(2021) 45279-45290.

NanoSpain2022 May 17-20, 2022 Madrid (Spain)



