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Biofilms 
 
What is a Biofilm? 
Bacteria are one of the main forms of microbial life on Earth. When bacteria stick to surfaces, both in 
nature and in man-made areas, they initially adhere quite weakly. Over time, as the bacteria reproduce, 
they build up a matrix of living and dead cells that allows the overall mass to adhere much more 
strongly to the surface than the cells individually would. A large part of the biofilm consists of a matrix 
of DNA, sugars, and proteins that help to bind the overall structure together (Donlan, 2002).  
Common locations of biofilms are difficult to reach corner of environmental surfaces, baths, showers, 
drains and dental plaque. Biofilms can form on practically any natural or artificial surface, and often 
take root in scratched and damaged surfaces. 
 
Why are Biofilms undesirable? 
Bacteria that are a part of a biofilm exhibit very different properties to those that exist on their own, 
such as showing far greater resistance to antibiotics and disinfectants. This is because a biofilm can be 
made up of bacteria of multiple different species, with different resistances. These multi-species 
biofilms can cause serious problems in the healthcare or food industry, as they can harbour pathogens 
that are drug resistant.  Biofilms bind differently to different surfaces and understanding this is 
imperative for preventing their formation. 
The dense matrix of biological matter can also shield the inner bacteria from chemicals and harsh 
environments that would otherwise kill them. Unlike multi-cellular organisms, bacteria are able to share 
genetic data (DNA, RNA) between each other, even between species. This means that if one bacterium 
develops immunity, it can pass the immunity on to other cells in the biofilm. In this way, antibiotic 
resistance can increase by up to 5000 times (J. L. Del Pozo, 2008). All these factors mean that once 
biofilms have formed, they can be difficult to remove. 
In the medical sector, biofilms are the source of some of the most difficult to treat infections. They can 
form on invasive medical devices, such as catheters and prosthetic valves, and go on to cause a range 
of Healthcare-Associated Infections (HAIs).  
Biofilms also occur widely in the food industry, particularly in dairy products. The presence of the 
biofilm makes sanitisation of food difficult and leads to vast numbers of bacterial infections and 
outbreaks. 
 
 
Preventing and Removing Biofilms: 
If we only destroy the free microorganisms without addressing the biofilm, we leave the surface open 
to rapid recolonisation. The best way to deal with biofilms is to prevent them from forming in the first 
place. This can be achieved through frequent use of disinfectants in high-risk areas where biofilm is 
likely to thrive. Once a biofilm has begun to form, the best way to remove it is with a combination of 
soap, disinfectant, and scrubbing. An ideal solution is to use a disinfectant that effectively inactivates 
biofilms and continues to render the surface uninhabitable for the microbial community. 
 
How does Protectus combat biofilm? 
The main way that Protectus products combats biofilm is through the synergistic action of the 
formulation. During application of the disinfectant, the surfactant aids in dissolving the matrix of 
extracellular material that makes up the biofilm (i.e., sugars, DNA, proteins). In addition to this, the use 
of antimicrobials effectively destroys the bacterial component of the biofilm. These are aided by the 
surfactant action, which allows the antimicrobials to penetrate deeper into the biofilm. In this way, the 
formulation as a whole becomes more effective than the sum of its parts, helping to eliminate biofilms 
and prevent the release of resistant pathogens (H. C. Tyldesley, 2019). 
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Illustration 1: Microbial community thriving underneath a protective biological shield. 
 

Illustration 2: The surfactant in Protectus dissolves and lifts the extracellular material biofilm 
protective layer. 
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Illustration 3: Protectus expose the microbial community underneath the protective layer of the 
biofilm. 

 
Illustration 4: The active in Protectus destroys the microbial component of the biofilm. 
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Illustration 6. Protectus remains active on the surface after application. 
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