Synthesis of functional nanoparticles in cheap and environment friendly ways is one of the big challenges we face today. Interestingly, many biological systems are already expert at this task. Living organisms can grow nanocrystals of inorganic minerals with certain orientations and shapes and use them together with organic material to build structures with properties superior to the sum of their components. This process is called biomineralization. It has been previously shown that floating monolayers of amphiphilic molecules (Langmuir monolayers) can be used to simulate this process. This project covers the study of three different minerals, calcium oxalate, hydroxyapatite and gold, in an attempt to understand the role of the organic template in the model biomineralization experiments. We used in situ synchrotron x-ray scattering techniques to monitor the organic-inorganic interface during nucleation and growth of inorganic crystals. We also used scanning and transmission electron microscopy to study the structure of mature crystals ex situ. 
It has long been assumed, although not directly observed, that the organic template controls the growth of the inorganic crystals. Our studies, taken together, show that the interaction between the organic template and the crystals is not a one way street; rather, both organic and inorganic structures may change to lower the interaction potential energy at the interface. This is usually accomplished through a structural match between the surface lattices. 
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