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Dye-sensitized solar cells (DSCs) have been investigated extensively as potential candidates for
renewable-energy systems. By using ruthenium complexes through novel molecular design, my
group has reported DSCs with the highest photoenergy-conversion efficiency () of over 11% for
AM1.5-simulated solar light (100 mW cm™, 1 sun). However, ruthenium-complex dyes are not
suitable for cost-effective environmental-friendly photovoltaic systems, because ruthenium is a rare
and expensive metal, which limits the potentially wide applications of these complex dyes.
Therefore, the investigation of DSCs using metal-free organic-dyes is very important for practical
applications. Recently, my group reported an organic dyes for high-efficiency DSCs( indoline dye
n = 9.03%). In order to improve the n values, it is necessary to remodel the molecular design of
organic dye photosensitizers. In this project, we will try to produce DSCs over 10% conversion
efficiencies with new organic dyes which will be designed by Mitsubishi Paper Mills Co. Ltd. and
Chemicrea Co. Ltd.
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