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In this lecture, we explore how bioinspired processes can spontaneously create complex materials 

and patterns. By exploiting the interplay between reaction and diffusion, we mineralize nanoscopic 

building blocks that self-organize into intricate structures with sub-micrometer precision. Akin to 

fossilization, once these patterns have formed, we can chemically transform their mineral building 

blocks into entirely new materials, such as semiconductors and catalysts, while preserving the origi-

nal intricate architecture. Building on these insights, we show how the same concept of material con-

version can be harnessed to detect toxic 

lead—by transforming lead into brightly 

light-emitting perovskite nanocrystals. 

This photoluminescent lead detection 

method enables rapid and highly sensi-

tive visualization of environmental lead, 

helping to prevent lead poisoning and 

opening new possibilities for forensic 

investigations. Today, the technology 

is used around the world by citizens, 

healthcare professionals, forensic police, 

and environmental scientists.


