
 

ESOL Biofilm Case Study – UF 
Membrane Preservation 
In 2013 Bridge Biotechnology was approached by 
a large UK based company to provide biofilm 
mitigation for an Ultra Filtration Membrane 
contained within a Mobile Drinking Water 
Disinfection System. 
 
The concept was trialled by the University of the 
West of England. Hydrostatic testing by the 
institution proved that a dose of ESOL of 1% 
added to the bulk water was enough to keep the 
UF Membranes completely clear of biofilm, when 
compared to a system without ESOL. This project 
has now been scaled up to a mobile drinking 
water disinfection system capable of processing 
2000 litres of water an hour and more systems 
are being rolled out across Eastern Europe. 

 
What ESOL products are 
available? 
We have a wide range of user friendly ESOL 
Generators available for either purchase or lease: 
 Micro ESOL Generators are compact 

systems capable of producing 24 litres of 
ESOL an hour 

 Standard ESOL Generators come in a 
range of sizes with ESOL production 
capacities starting at 60 litres per hour and 
rising up to a 1000 litres per hour 

Bridge Biotechnology also provides maintenance 
packages for Generators and manufactures ESOL 
accessories including;  
 Saline bins 
 ESOL collection tanks 
 Data logging/monitoring systems  
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Bridge Biotechnology is an independent Scottish 
company based in Carnegie Campus, 
Dunfermline. We have been testing, developing 
and commercialising ESOL solutions for the last 
seventeen years. 
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What is biofilm?  
It is a natural tendency of microorganisms to 
attach to wet surfaces, to multiply and to embed 
themselves in a slimy matrix composed of 
extracellular polymeric substances (EPS) that they 
produce forming biofilm. 

 
Formation of Biofilm 
 
 
 
 
 
 
1. Transport of bacterial cells from the bulk liquid 
to the surface 
2. Irreversible adsorption of bacterial cells at a 
surface  
3. Production of cell–cell signalling molecules and 
EPS 
4. Transport of substrates to and within the 
biofilm; accompanied by cell growth and 
replication 
5. Partial or total biofilm removal by 
detachment/dispersion  

 
Variables influencing Biofilm 
formation 
Adhesion surface – Texture, surface chemistry, 
charge, and hydrophobicity. 
Bulk Fluid - Flow velocity, pH, temperature, and 
nutrient availability. 
Microorganisms – Cell surface hydrophobicity, 
extracellular appendages, extracellular polymeric 
substances (EPS), and signalling molecules. 

The complex world of biofilms 
Biofilms do not form by accident. The earliest 
evidence of organisms in the fossil record comes 
in the form of stromatolites, thought to be the 
3.4 billion year old fossilized remnants of 
cyanobacterial biofilms. It is no surprise therefore 
that these biofilm structures involve staggering 
complexity.  
 
Extracellular polymeric 
substances (EPS) 
EPS is responsible for binding cells and other 
particulate materials together (cohesion), to the 
surface (adhesion), and acts as a shield, 
protecting the internal cells from environmental 
pressures. EPS comprises polysaccharides, 
proteins, nucleic acids, lipids, phospholipids, and 
humic substances.  

 
Cell - Cell Communication 
The successful adaptation of bacteria to changing 
conditions is dependent on their ability to sense 
and respond to the external environment. The 
process of quorum sensing provides a mechanism 
for self-organisation and regulation of microbial 
cells. It involves an environmental sensing system 
that allows bacteria to monitor and respond to 
their own population densities. The bacteria 
produce a diffusible organic signal, originally 
called an auto-inducer (AI) molecule, which 
accumulates in the surrounding environment 
during growth. High cell densities result in high 
concentrations of signal, and induce expression of 
certain genes and/or physiological changes in 
neighbouring cells. 

Mitigation and Control with 
ESOL? 
Biofilm has an impact in both industry and 
domestic environments. Globally, the impact of 
damage associated with biofilms is estimated to 
cost tens of billions annually. 

 
What is ESOL? 
ESOL is a solution created in a patented Bridge 
Biotechnology ESOL Generator using three 
ingredients; tap water, salt and electricity. It 
looks and feels just like ordinary water, is non 
toxic and turns back to ordinary water. 
 
Despite this, ESOL is capable of extraordinary 
disinfection and is proven to effectively prevent 
and destroy biofilm. If immersed in ESOL, 
pathogens will come into contact with powerful 
oxidants which will remove electrons with high 
efficiency from microbial structural compounds, 
causing the rupturing of biochemical bonds and 
subsequent loss of function. This is often 
described as an 'oxidative stress'. 
 
ESOL has major benefits over conventional 
disinfectants: 

 Broad-spectrum antimicrobial activity 
 Rapid disinfection time 
 Residual kill of pathogens 
 Inexpensive to produce 
 Easily accessible raw materials 
 On-site or in-situ generation 
 Little operator skill to run the generators 
 Small energy requirement to produce 
 Non toxic 
 Fully biodegradable 


