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Superparamagnetic iron oxide nanoparticles (SPIONs) play a crucial role in cancer therapy and imaging, mostly
due to their non-invasiveness and high-throughput imaging studies. A multifunctional single entity containing
both imaging and therapeutic properties, named theranostic, allows the possibility to acquire in real-time
information about delivery and, eventually, the effects of therapeutic agents when administered to patients
[1,2]. However, there is a need for comprehensive studies to optimise the synthesis methods, coatings, and
characterization techniques to enhance their applicability in biomedicine [3]. In this study, the development of
multifunctional SPION nanoplatforms for both cancer imaging and therapy was investigated.
SPIONs were synthesised via two different methods, reduction—
precipitation (SPrp) and co-precipitation at controlled pH (SPph), to
explore and assess the influence of the synthetic method and the
) coatings (dextran and gold) on its magnetic and hyperthermia
properties. These SPIONs were further functionalized with gadolinium
T SPpyp-Dx-Au-Gd for magnetic resonance imaging (MRI), which also can be further
functionalized with Lu-177 via DOTA to act in target radionuclide
therapy. Parameters such as size, stability, morphology, and magnetic
behaviour were subjected to a detailed analysis. Relaxitivity (at 7T) and
SPyy-Dx-Au-Gd hyperthermia experiments were conducted to assess their
effectiveness in imaging and therapy, respectively. All samples
exhibited superparamagnetic behaviour at room temperature and
| @mem SP__-Dx-Au-Gd ’ good saturation magnetization (Ms) values, crucial for the desired
il applications. The presence of Gd enables a longitudinal relaxivity
- contribution, with SPIONs displaying similar or higher r; relaxivities
i than Gd-based MRI contrast agents in clinical use.
Synthesis SPpn led to better theranostic particles, with superior
magnetic and hyperthermia properties, as shown via higher T2-contrast
(A) and better hyperthermia profile (B).
M These encouraging SPou SPION properties will be later tested in vitro
3 1 and in vivo (PC3 and RWPE cells/murine models). Furthermore, SPIONs
optimisation with targeting moieties, via their gold layer, will endow
them with targeting ability, which should improve in vivo applications.
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