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DSSCs are photoelectrochemical solar devices,  currently subject of intense research in the framework of renewable energies as a low-cost photovoltaic device. Their functioning is based on the interlacing of subsystems working in tandem: the photoanode on which the dye sensitizer is adsorbed, the electron mediator and the counter electrode. The talk will focus on the recent advances in the design of these solar cell components.

Research on dye sensitizers are mainly focused on transition metal complexes, but a considerable of work is now directed towards the optimization of organic sensitizers and on natural sensitizers extracted from fruits. 

The use of alternative redox couples as electron mediators has been addressed, so far, by a limited number of research groups but the results are promising. The research has been triggered by the fact that the electrochemical properties of coordination compounds can be easily tuned through a rational choice of the metal and an appropriate design of the coordination sphere and their electrochemical response is sensitive to the electrodic material. The choice and  design of the redox couples has been done by considering inexpensive and available metals, like the elements of the first transition row and easily synthesizable ligands. To date, the most successful attempts have been based on octahedral  cobalt(II) complexes and the best results obtained in combination with specific heteroleptic complexes. The performances of such mediators have been improved by using kinetically fast couples in conjunction with  Co(II) complexes. It has been in addition observed that copper complexes with a distorted tetragonal geometry show promise for developing alternative low cost mediators for photoelectrochemical cells.  

The search for suitable solid materials that can replace the liquid electrolyte is an additional interesting and active area of research. Low cost alternatives to inorganic p-type semiconductors  can be found in organic species and conductive polymers. 

Finally our efforts towards the modification of the counter electrode with inexpensive and transparent materials will be described. In these studies it has been found that osmium complexes as well as electrodeposited conductive polymers like PEDOP an PEDOT are effective in promoting the electrochemical response of Co(II) electron mediators. 
