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Self-assembly is a powerful tool to access well-defined nanostructured materials, which 
exhibit unique mechanical, optical, or thermal properties. When working with colloidal 
latex or silica particles structural length scales from a few tens up to few micrometers can 
be addressed. 
I will present our latest results on the self-assembly process and nanostructured material 
fabrication itself. I will introduce a new way to fabricate colloidal gradient structures and 
elaborate on their emerging properties, for instance, as time-temperature integrating 
sensors. The interplay between order and disorder in mesoscopic structures has a 
significant influence on the photonic, phononic, and thermal transport properties. I will 
outline these along with structurally similar examples of binary colloidal ensembles. In 
the last part, I will focus on thermal transport in nanostructured materials. Here, the 
materials classes will also include 1D fibre structures and 2D clay hybrid systems. In 
particular, I will outline how to engineer highly insulating materials, but also which role 
anisotropy plays in heat transport.  
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