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INTRODUCTION

In recent times, dye-sensitized solar cells (DSSCs) 
have received a great deal of attention as potential solar 
power devices since they are environmentally friendly 
and relatively cheap [1]. The sensitization of wide-
bandgap oxide semiconductors such as TiO2 and ZnO 
by organic dye molecules remains an attractive concept 
both for the high electron mobility and high photo-
chemical stability of the oxide semiconductor and the 
high optical absorption of organic dyes [2–4]. Polymer 
foils or textiles have become of interest as substrates 
for DSSCs and ask for low temperatures throughout 
the processing of electrodes and cells. Deposition of 
materials from solutions without subsequent anneal-
ing represents a very attractive approach towards high-
volume photovoltaics [5, 6]. Electrochemically induced 
crystallization of ZnO thin fi lms in the presence of 
structure directing agents (SDA), e.g. eosin Y followed 
by desorption of the SDA after electrodeposition and 

readsorption of a chosen sensitizer molecule from solu-
tion, have been found to produce fi lms with high rough-
ness factors which make the sensitizer molecules, like 
metallophthalocyanines, easily accessible in the ZnO 
pores [7–10].

Metallophthalocyanines (MPcs), a family of aromatic 
macrocycles based on an extensive delocalized 18π elec-
tron system, are an important group of porphyrin-like 
compounds. They are attractive as chromophores for 
light-driven processes such as photoredox reactions in 
solutions, photodynamic therapy of cancer, photoelectro-
chemical reactions and as photovoltaic cells [11–14] due 
to their known exceptional stability, intense absorption 
in the red and near infra-red regions of the solar spec-
trum, non-toxicity, and ease of oxidation and reduction 
[15]. MPcs are particularly interesting since groups such 
as sulfonic or carboxylic groups as substituents on their 
rings render them water-soluble [16–19]. These groups 
are also very important in their application as sensitiz-
ers in DSSCs, since proper chemical binding to the semi-
conductor oxide surface requires the dye molecules to 
carry acid functionalities to allow for formation of cova-
lent bonds to the hydroxide groups on the surface of the 
growing oxide [20].
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