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The term "theranostics" refers to the smart integration of diagnostics and therapeutics1. This 
ability to simultaneously image and treat tumours with nanoparticles can be advantageous over 
conventional diagnostic and therapeutic techniques2. Thus, an additional advantage for both 
imaging and treatment is the ability to study diseases in vitro using a variety of imaging methods 
and combining them with novel treatments3. 
 
The synthesis and optimization of hybrid nanoparticles combining magnetic and plasmonic 
properties has been studied during this thesis. Furthermore, these nanostructures can be 
functionalized with additional molecules for imaging and hyperthermia applications. The use of 
these hybrid nanoparticles has been studied for their specific use as contrast agents for 
magnetic resonance imaging, surface-enhanced Raman scattering and fluorescence imaging in 
2D and 3D cellular models and in ex-vivo models. In addition, the application of the hybrids for 
photothermal heating in 2D and 3D cell models and cell-specific labelling in 2D cell cultures has 
been evaluated. 
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