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Polydopamine iron oxide particles as
multimodal molecular imaging tool for
inflammation and thrombosis

Molecular imaging plays a crucial role in the early detection and characterization of
inflammation and thrombosis, key processes in cardiovascular diseases. Iron oxide
nanoparticles are widely used due to their magnetic properties, particularly in magnetic
resonance imaging (MRI) and magnetic particle imaging (MPI). However, their surface
functionalization is critical to improve targeting and enable multimodal imaging. In this work,
we present polydopamine-coated iron oxide particles as a versatile platform for molecular
imaging. The polydopamine (PDA) layer provides a robust and easily functionalizable
interface for the conjugation of targeting ligands and imaging probes, enabling the detection
of biomarkers associated with inflammation and thrombus formation. These particles are
compatible with multiple imaging modalities, including MRI and MPI for magnetic detection,
positron emission tomography (PET) via radiolabeling, and photoacoustic imaging thanks to
the optical absorption properties of PDA. This multimodal approach provides complementary
information, improving both sensitivity and spatial resolution. Overall, this work highlights the
potential of PDA-coated iron oxide particles as multifunctional agents for non-invasive
imaging of inflammatory and thrombotic diseases.
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