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ABSTRACT 
The need for efficient, coupling between theoretical prediction and experimental synthesis and characterization has been shown to be 

paramount for the development of efficient photoelectrodes with specific and unique properties for solar energy utilization. This synergy 

between experiments and theory is essential to predict efficiently novel materials and understand their properties for improved 

photosystem. This observation is not specific to light absorbing materials but is very general to nanomaterials were the properties are 

different from bulk properties and their characterization requires the combination of simulation and experiment for an efficient optimization 

and development of novel materials. 

The presentation will highlight the benefits of this coupling for applications in: 

(1) the development of supportless nanoreactors with active metal catalyst, which can benefit from both the catalytic center and 

confinement effect in aqueous environments [1-3] 

(2) the design and synthesis of targeted drug delivery carriers for cancer treatment to improve the efficacy of the chemotherapeutic drugs 

as well as to reduce the side effects linked to the treatment [4-6] 

To this end, several structural methods are used to characterize the average interactions within the system: ab initio and molecular 

mechanics theoretical predictions will be compared to experimental methods to encompass the length scale necessary for the study of 

nanomaterials. The dynamics of the system is characterized independently using classical molecular dynamics and is complemented by 

experiments on time scales ranging from ps to ns. 
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