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Hygienic Coatings: How does the synergy of silver & TiO2 
nanoparticles work? 
 
Silver as a metal has been known for its germicidal properties for 
centuries. Silver ions interact with the bacteria and disrupt their 
metabolic process, which results into their death. This prevents 
infection to the human beings and consequential disease and 
illness. Silver metal in the nanoparticle state possesses very high 
surface chemical potential. This is likely to lead to its greater 
solubility in water and formation of silver ions. This increased 
population of silver ions around silver nanoparticles results into its 
higher bactericidal activity.  
 The pre-condition for silver to be an effective bactericide is the 
physical contact between the bacterium and the silver atoms or 
ions. In the absence of contact however, the bacteria will continue 
to thrive.  
Titanium dioxide in nanoparticulate state possesses very high 
photocatalytic activity; more in the anatase form than in the rutile 
form. Under the influence of UV radiation, the moisture and the 
oxygen on the surface is converted respectively into the hydroxyl 
radical (OH *) and the superoxide anion (O2

-) which are more labile 
and released into the atmosphere near the film. These species 
possess very high oxidation and reduction potential respectively. 
These species are capable of destroying all organic matter such as 
nutrients for bacteria as well as the bacteria themselves. Thus 
bacteria encountering the OH radical or the superoxide anion will 
be instantly killed. Thus, the photo-biocidal activity of titanium 
dioxide is based on the interaction of bacteria with the released 
OH* and O2- species; and does not require close contact of 
bacteria with the titania surface.   The higher the photocatalytic 
activity of titanium dioxide, the higher will be the population of the 
OH radical and superoxide anions generated over the surface. 
This enhances the bactericidal activity. 
Silver in the nanoparticulate form, implanted in TiO2 nanoparticles, 
enhances the photocatalytic activity by preventing the 
recombination of the electrons with the holes, and thus stabilizing 
the excited state. This provides greater opportunity for the holes 
and the electrons to generate more number of OH* radicals and 
O2

- anions. 
Thus, silver nanoparticles by themselves are bactericidal and in 
conjunction with nano titania they enhance photo-biocidal property 
of nano titanium dioxide. This synergy results into multiplication of   
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bactericidal activity by contact mode with silver on the surface and 
photo-biocidal activity in the nearby atmosphere. The hygienic 
conditions are effectively improved by destruction of the 
pathogenic bacteria like staphylococcus and E coli.  
This phenomenon is advantageously employed in ‘Hygienic 
Coatings. 
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