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In DeRooLab (Department of Chemistry, University of Basel), we are working on the synthesis and 
analysis of nanocrystals and atomically precise clusters.[1-3] In the X-ray Tomography Group (Swiss 
Light Source, Paul Scherrer Institut), we are developing instrumentations and algorithms for 
tomographic X-ray imaging, exploiting synchrotron and laboratory sources.[4-5] 

In 2016, cardiovascular diseases were responsible for 31% of all global deaths (WHO). To 
develop personalized treatment, it is essential to analyse the structural organization of the heart. 
Synchrotron Radiation X-ray Phase Contrast Imaging (SR X-PCI) is a non-destructive 
tomography technique, providing 3D information: from full heart morphology down to cellular level 
microstructure. However, the use of a contrast agent remains necessary to achieve ultra-fast 
acquisition or improve contrast for cell differentiation.

In the first years, we will learn synthetic inorganic techniques at the University of Basel and 
develop sustainable syntheses for hafnium oxide nanocrystals and hafnium oxo-clusters. We will 
then learn how to functionalize the surface to stabilize the particles in biologically relevant media. 
Finally, we will apply these CT (computed tomography) contrast agents at the Paul Scherrer 
Institute to visualize the cardiovascular system of the whole heart and improve the contrast in heart 
transplant biopsies. This experience will offer a broad range of synthetic and analytical techniques, 
including electron microscopy, nuclear magnetic resonance, X-ray diffraction, X-ray tomography, etc.  
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