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Biofouling is a natural process that involves accumulation of microorganisms, 
plants, algae, or animals on a surface that is in contact with an aqueous 

environment. Biofouling is typically a multistage process, which usually 
starts with organic or molecular fouling – accumulation of macromolecules, 
like proteins and carbohydrates, from water, which further leads to the 
attachment of microbial cells. Although the process is natural, it has plagued 
many industrial sectors, such as shipping industry, aquaculture, desalination 
and even oil-refineries by resulting in surface corrosion costing them billions 
of dollars yearly to overcome it. There have been numerous efforts to prevent 
biofouling that have been made with varying success rates till date. These 
typically includes protecting the surface with wax type materials, standard 
paints, chemical antifouling coatings as well as introduction of toxic biocides 
such as tributyltin (TBT) containing compounds as surface coating. When the 
introduction of toxic biocides helped the industries to prevent the biofouling 
up to certain degree, at the same time it has started to affect the aquatic 
ecosystem as well making the use of biocides an environmentally serious 
issue. In our research we are addressing this issue by developing environment 
friendly antibiofouling coatings based on biocompatible photocatalytic 
nanomaterials. Our approach is simple and can be easily up-scaled. Using 
metal oxides, such as zinc oxide (ZnO) and titanium dioxide (TiO2), we have 
developed nanoscale coatings and tested their antibiofouling properties in 
both marine and fresh water environment. Compared to the commercially 
available copper based antifouling paints, our coatings have shown better 
antibiofouling properties and more durability. Experiments conducted in real 
world suggest that these photocatalytically active nanocoatings can be a 
potential alternative to the commonly used toxic antibiofouling paints for the 
prevention of biofouling in aquatic environment. 
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