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Abstract: An application-focused design of materials is expected to overcome many 
limitations in current materials and biomedical sciences. The possibility to precisely engineer at 
the nanoscale enables the synthesis of materials with tailored chemical composition and 
physicochemical properties. Advances in synthetic polymer science have further nourished the 

fabrication of complex and functional polymer nanomaterials. Within this space, molecular polymer brushes (MPBs) form a 
unique class of materials that are extremely powerful in molecular templating,1 self-assembly,2 and nanomedicine.3 
Molecular brushes are one-dimensional nanostructures consisting of polymer chains densely tethered onto a polymer backbone. 
The grafting density of polymer chains eventually becomes so high that the chains become crowded and stretched, leading to their 
typical architecture. Due to the shape-persistent nature, the spatial dimensions and the tunable structure, molecular brushes offer 
new opportunities in nanomaterials synthesis using bottom-up fabrication and provide access to nanostructures that are difficult to 
yield from linear copolymers or otherwise. Exploiting their cylindrical shape and multiple individually separated compartments and 
functionalities, these materials and their analogues may be applied as building blocks in nanoscience and engineering.4  
In our current research, we have continued to develop MPBs as templating scaffolds focusing on achieving one-dimensional and 
topographically structured soft nanomaterials,5 with the long-term goal to mimic the structure (and function) of bioactives. Similarly, 
we are investigating their scope in nanomedical applications.6-8 
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