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In the last decades, the confinement of various types of functional material in mesoporous silica matrices has been used to design 
hybrid organic-inorganic nanocomposites with unique and fascinating properties. Such nanocomposites have attracted considerable 
interest owing to their potential applications in various domains [1-2], while reports with precise structural information of such 
molecular nanomaterials are still rather scarce and quite disparate. However, in order to be able to derive a structure-functionality 
relationship of such hybrid complexes, a detailed description of the structural organisation of the guest species and of their 
immediate surrounding is absolutely mandatory.  We show in this contribution that detailed structural information can be obtained 
by using an appropriate multiscale approach combining various experimental techniques such as X-ray total scattering coupled to 
atomic pair distribution function (PDF) and solid-state NMR spectroscopy. This multiscale approach does provide more extensive and 
accurate structural information [3]. The PDF approach has allowed the identification of the nature of the incorporated species and 
their arrangement as well as the distinction of the various existing phases: isolated molecules and nanoparticles. The multi-nuclei 
Solid State NMR investigation has provided information on both the amorphous host and the molecular guest and adds a dynamic 
dimension to the classical static structural characterisation. We also discuss the influence of the structural changes on the physical 
properties of the investigated materials  
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