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In multidisciplinary research, the development of new models for X-ray tools holds potential in application areas such as 
materials and life sciences. Bridging the different worlds of X-ray diffraction, scattering and imaging overcomes gaps between 
methods, allowing a holistic approach [1-4]. The combination of 3D morphological and structural understanding of materials 
is key to the discovery of mechanisms taking place in complex systems. Functionalized (nano)materials and their interaction 
with body fluids or human tissue triggered our attention to the systematic study of materials-bio interactions.  

Today, applications of (nano)particles in medicine are increasingly important. However, when particle systems are transferred 
to a biological environment, their interactions become complex and are not yet fully understood. We investigate biomedically 
relevant systems having in mind that only materials system understanding will enable us to steer and to enhance 
functionalities, and at the end will maximize medical outcome and the benefit for patients. We will illustrate our holistic 
approach by showing two representative examples: 1) the interactions of antibiotics with the CaSO4 support structure in local 
antibiotic treatment in bone and joint infections, and 2) the monitoring of nanoparticle interactions with their biologically 
relevant environment [5-7] (Fig. 1).  

 
Figure 1: Materials science in biomedicine. I (left): study of interactions of antibiotics with the CaSO4 support structure 
used in local antibiotic treatment in bone and joint infections, and II (right): study of nanoparticle interactions with their 

biologically relevant environment. 
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