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Dye-Sensitized Solar Cells (DSSCs) are promising energy harvesting systems, particularly 

suitable for low power, portable applications such as sensors and Internet of Things (IoT). 

These devices typically operate in environments with low light intensity or where replacing 

batteries is impractical or inconvenient. However, some challenges remain, such as issues in 

fabrication, solvent evaporation, and sensitivity to moisture.  

In this study we present a flexible DSSC sealed in a pouch cell, combining both flexibility and 

compact sealing typical of this encapsulation technique. This approach is largely used for many 

electrochemical devices but rarely applied to DSSC. To further optimize production, composite 

polymeric electrolyte is used. A polymeric matrix is here combined with hydrophobic silica 

particles and low evaporation solvent, reducing the risk of moisture contamination, improving 

the long-term stability of the electrolyte membrane by reducing shrinkage and increasing 

electrolyte retention over time. By addressing the manufacturing challenges associated with 

the introduction of a liquid electrolyte, this approach facilitates production, as the membranes 

can be easily cast directly onto the electrodes. Furthermore, the use of these membranes 

improves sealing, thereby reducing the risk of short circuits.  

The preparation in a flexible configuration, better adapts to integration with a storage system. 

Indeed, the possibility of merging the intermittent and environmental dependent energy 

harvesting with a storage system such as supercapacitors further enhances the applicability of 

these systems. This approach provides a smart solution to optimize the fabrication and the 

efficiency of energy harvesting and storage system for low power applications.  
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