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THE INFLUENCE OF STAINLESS-STEEL SURFACE 

PROPERTIES ON BACTERIAL ADHESION



 Surgical instruments

 hospital equipment

Health Associated Infections:

Cost of caring for healthcare- associated infection:

Europe / 4000 patient

UK / 300000 patient -5000  died-1bilion pound

 /45bilion  dollar  USA



The adhesion and growth of bacteria on the surface of 

stainless steel :



numerous factors influencing the adhesion of bacteria to 

stainless steel :



Control and reduce the adhesion process :

knowledge of factors 
that govern bacterial 

adhesion 

reduce or 
manage the 
adhesion to 

stainless-steel 
surfaces 





 A surface-modification approach
reduction of the initial bacterial adhesion process

cleaning protocols used should be improved

Experimental:

 A surface coating



1- hard

2- inert,

3-hygienic 

and has good wear resistance compared to plastic and ceramics.

. 



A surface-modification approach

Effect of surface roughness and topography on bacterial adhesion :



the surface features of 

different surface

patterns of Escherichia coli cells 

to surfaces with different surface 
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The effects of washing time on the number of bacteria remaining on the surface of 

a number of stainless steel :



CONCLUSION:

 Bacterial adhesion is governed by properties of the material surface, bacterial surface characteristics and the

surrounding environment, therefore a comprehensive and multidisciplinary approach is necessary in order to improve

the understanding of factors contributing to the adhesion and retention of bacteria to surfaces.

 The adhesion of bacteria to stainless steel and retention on surfaces can enhance the corrosion of steel, present the

source of contamination in the food-processing industry, cause healthcare problems in medicine and decreases the

performance of equipment in other industries, thus causing economic losses. Therefore, it is important to control and

reduce the adhesion process.

 Stainless-steel surface properties including roughness, topography, chemistry, surface energy and hydrophobicity

affect the adhesion of bacteria. These factors are interdependent.

 The surface topography and roughness play a crucial role, especially when they are comparable to the size of the

bacteria and can promote the adhesion and retention while reducing the cleanability of the surface. On the other

hand, hydrophobicity and surface energy also play an important role in the adhesion process as hydrophobic

surfaces are more susceptible to adhesion in comparison to hydrophilic ones and a low surface energy is better than

a high surface energy.

 The physico-chemical properties of the substrate are important in initial cell adhesion; however, once a biofilm is 

formed the effect of surface properties on adhesion diminishes, but the effect on retention and cleanability is still 

observable. 



 In order to reduce or manage the adhesion to stainless-steel surfaces in food processing, medical application

and other industries, knowledge of factors that govern bacterial adhesion is necessary for each material

being used. It is important to take into account the grade of the steel, the surface finish applied, the surface

roughness, the cleaning procedures used and the age of the steel.

 A surface-modification approach should concentrate on a reduction of the initial bacterial adhesion process

and, on the other hand, cleaning protocols used should be improved, to increase the removal of bacteria.

With wear these protocols should be adjusted (intensified).

 Stainless steel is hard, inert, hygienic and has good wear resistance compared to plastic and ceramics, and

when using smooth surfaces with effective cleaning and disinfection procedures this is the best approach to

reducing adhesion in food processing, medicine and industry.
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