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Conclusion 

The experiment was carried out at Rigshospitalet's department for spinal cord injuries, as there was an increased 

bacterial count in the existing domestic water installation due to the build-up of biofilm in the pipe system. 

A chlorine system was installed which dosed chlorine into the water to keep the bacterial pressure at an acceptable 

level. 

When those responsible for operations at the hospital become familiar with the BioEraser System, they choose to 

test the system, as the chlorine system has broken, and they were in the situation of having to replace it with a new 

one. 

We dismantled this chlorine system and installed the BioEraser System to test what would happen to the water 

quality as well as the limescale problems. 

The trial ran over 3 months. 

Below are the figures from the water analyzes carried out by the analysis laboratory Eurofins during the entire 

experiment. The columns with the text (Before test) are water analyzes that were taken immediately BEFORE the 

installation of the BioEraser System. 

 

The redox potential increased negatively throughout the experiment as shown in Table 1 and Figure 1: 

 

Tabel 1 

 ORP/Redox potential (mV) 

Whitout 
BioEraser 

(Before test) 

With 
BioEraser 
T=30 days 

With 
BioEraser 
T=60 days 

Boiler -116.4 -830 -1246 

Patient room 8 -184.9 -570 -623.4 

Water entry -136.8 n.d. -1132 

 

Figur 1 

 

 

 

 

 

 

 

 

 

 



 

The Aerobic Plate Count dropped drastically during the test as shown in Table 2 and Figure 2: 

 

Tabel 2 

Aerobic Plate count 
(cfu/ml) 

Without  
BioEraser 

T=0 (Bofore test) 

With 
BioEraser 
T=30 days 

With  
BioEraser 
T=60 days 

Boiler - 55C 63000 360 150 

Patient room 8 - 55C 86000 540 180 

 

Figur 2  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The Legionella level is roughly the status quo during the test (Table 3). 

 

Tabel 3 

 

 

 

 

Legionella  

Without  
BioEraser 

T=0 (Before test) 

With 
BioEraser 
T=30 days 

 With 
BioEraser 
T=60 days 

Boiler 200 100  n.d. 

Patient room 8 100 100  n.d. 

Water entry 100 n.d.  100 



 

Under maintenance, we find savings because of a significant reduction in stuck scale problems, in pipe installations 

and products that are directly affected by limescale, as well as the places where limescale is the cause of an 

increased energy demand, such as in heat exchangers, circulation pumps, etc. 

 

Likewise, a strong reduction of bacteria in the water is seen. This is believed to have a connection with the negative 

ORP and thereby the opportunity for bacteria to colonize in the pipe system via the build-up of biofilm. 

 

In this experiment, we can thereby conclude that the quality of the water has become much cleaner than it was, and 

we therefore claim, based on the results obtained, that you get better and cleaner water quality with lower bacteria 

content, as well as a higher antioxidant level where the lime's good properties are preserved when you install a 

BioEraser System. 

Since we do not add chemicals to remove the scale and use a very small amount of electricity, we can confidently 

attribute this product as a system that brings us closer to achieving our global goals for sustainable development. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Introduction 

A technology which was developed by BioTech Innovation more than 15 years ago, and which has been convincingly 

effective in reducing fat from e.g., suction from hoods and fat wells, has after many years of development been 

shown to influence many other areas such as in connection with water. 

In general, in water installations, there is a high risk of the build-up of unwanted bacteria in the pipe system, as well 

as limescale accumulations throughout the water installation, which leads to increased service and operating costs 

(non-energy benefit, NEB). 

 

The core of the technique is a BioEraser System which we describe in this report, and which can most easily be 

described as 2 different products, an advanced "Limescale splitting machine" and "PowerPack Staticon" and which 

put in connection with each other is called the BioEraser System. 

The products each have their own function, as the name Limescale splitting machine indicates, this splits the lime in 

the water, and the PowerPack Staticon is a catalyst which, without the use of electricity or mechanical parts, 

influences the positive charge of static electricity in the water and the lime. 

Since March 2022, the plant owner has been running trials with the BioEraser System with very promising results in 

connection with the removal of lime and biofilm that accumulates bacteria. 

After the installation of the BioEraser System, the cleaning of limescale was significantly reduced as the limescale no 

longer stuck, the bacterial pressure also dropped considerably, to a level where it no longer poses a problem.  

 

This means that the BioEraser System provides a greater financial gain in several places, and the Facility Owner has 

therefore chosen to keep the BioEraser System. Likewise, installation of the BioEraser System is now desired at 

several locations in the Capital Region's hospitals. 

 

In subsequent water analyzes carried out by Eurofins Denmark, we have observed tendencies towards large 

fluctuations in the measurements of the Aerobic plant count, Legionella and in the redox potential. 

 

It is estimated that this is probably due to the coatings of biofilm and lime which have started to loosen in the pipe 

installations and which will thereby result in these large fluctuations 

 

Purpose of the test trial 
The purpose of the trial is to document a new technology with the ability to reduce the amount of limescale as well 

as the reduction of Biofilm and the significance for energy consumption and operating costs. 

 

 

Implementation and results of the test trial 
Before starting the test, a building was carefully selected which was in such a condition that the BioEraser system 

would be loaded on all parameters. 

On 16 March 2022, the test trial of the BioEraser System started, with the aim of reducing bacteria and limescale in 

water installations. 

The entire experiment takes place over 60 days at The National Hospital, clinic for spinal cord injuries in Hornbæk. 

The choice of this location is due to the age of the building and thereby the condition of its water installation. 

The building is 70 years old and there are therefore several challenges in keeping various bacteria, biofilm and lime 

at an acceptable level. 

The building has several floors with a lot of toilets, kitchens, and patient rooms with bathrooms. 
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The entire water installation originates from the basement where the BioEraser System has been installed. 

In this case, the BioEraser System is mounted as follows. 

There is a limescale splitter and a PowerPack STATICON on the main water supply "Raw water inlet". 

Likewise, there is a Limescale splitter on the recirculation of the hot water, on the return line just before the return 

into the boiler. This is done to ensure that we constantly split the lime in the water which recirculate. 

The limescale splitter can keep the lime molecule split for up to 100 hours, and there may be a possibility for the 

water that "runs in a circle" exceeds the 100 hours, and it is therefore why we chose to install an extra Limescale 

Splitter on the recirculation.  

 

Simplified in the picture below. 

 

Figur 4 
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The installation seen in the picture has a main water supply to the hospital which enters the basement. 

Right after is the water meter, and then two pressure pumps to provide enough water pressure for the water to 

reach the height of the 2nd. floor. The main water line is cold and is marked in blue in the picture. 

The hot water tank is marked red, as well as the hot water line that circulates in the house between the hot water 

tank and the taps. 

During the entire experiment, the water analysis company Eurofins Denmark continuously carried out water 

analyzes of the water in 3 different places in the house. This was done to ensure the water quality for the hospital 

and to ensure that the permitted values were not exceeded, but also to see which water parameters the BioEraser 

system has an influence on. 

During the entire test period, 3 different sampling locations are used, which are at the main water supply into the 

house just after the water meter, in patient room 8, and on the service, water return line just before the hot water 

tank. All three outlets are shown in the drawing. 

 

Which is: 

Main water supplies IN (Entry water) 

The hot water tank (Boiler) 

Patient room 8 (Patient room 8) 

 

As the test period takes place over 60 days, the water analysis samples are divided as follows:  

Result before start (The day BEFORE installation of the BioEraser System)  

Mid-term result (30 days into the test period)  

Result at the end (60 days into the test period)  

 

After cleaning the hot water tank, but before connecting the BioEraser System, Eurofins Denmark measures the 

water, and a water sample is also sent for analysis. 

These first 3 Analytical Reports from Eurofins are all taken BEFORE the start of the test period, and thus BEFORE 

installation of the BioEraser system. 

 

Microbiological parameters: 

Kimtal (Aerobic Plate Count) expressed as CFU per ml and at different test temperatures (37, 44, 55, and 65 C.) 

Legionella count (CFU per liter) 

Of the microbiological measurements, large changes were seen during the test in bacterial counts, while Legionella 

counts remained persistently low. 

 

Physico-chemical parameters: 

pH 

Water temperature 

Redox potential/ORP (expressed in milliVolt/mV) 

Conductivity 

Of the physico-chemical parameters, a marked change in the Redox potential/ORP was seen during the course of the 

test. The other parameters were largely unchanged. 



 

The Aerobic Plate Count numbers are shown in Table 5 and Figure 5 for all tested cultivation temperatures. 

 

 

Tabel 5 

Aerobic Plate 
Count 
(cfu/ml) 

Without 
BioEraser  

T=0 (Before test) 

With 
BioEraser 
T=30 days 

With 
BioEraser 
T=60 days 

Boiler - 37C 27.000 30 28 

Boiler - 44C 44.000 40 78 

Boiler - 55C 63.000 360 150 

Boiler - 65C 19.000 340 69 

Ward 8 - 37C 55.000 97 210 

Ward 8 - 44C 62.000 110 190 

Ward 8 - 55C 86.000 540 180 

Ward 8 - 65C 20.000 190 96 

 

 

Figur 5 
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The first sample is from Entry water IN (before starting the test period)   

 

(Eurofin's Annex 1) 
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The second sample is from Patient Room 8 (before starting the test period) 

(Eurofin’s Annex 2) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   

 

 

  

 

 

 

 

 

Unlike the first sample where the main water supply is a cold line, this one is a hot water line from the hot water 

tank, and with that you can now also see the Aerobic Plate Count, which is the number of accumulated bacteria in 

the hot water line. Most of it, is from the pipes as this is where the water temperature drops to a level where there 

is fertile ground for these. You can see in the diagram above, that the bacteria grow best at 55 C. 
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PH
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Boiler - Before start
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0 10000 20000 30000 40000 50000 60000 70000

Aerobic Plate Count 37 C.
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Aerobic Plate Count 55 C.

Aerobic Plate Count 65 C.

19000 63000 44000 27000

 The last test, is from the hot water tank (before starting the test period) 

(Eurofin’s Annex 3) 

 

 

 

  

 

 

 

 

 

 

 

 

 

  

 

   

 

 

 

 

 

 

 

Here you can also see germs (the Aerobic Plate Count) and Legionella. 

 

These 3 first water analyzes from Eurofins Denmark were taken the day before installation of the BioEraser system, 

and thus the measurements with which they are compared, throughout the rest of the test period. 

The subsequent water analyzes were thus carried out by Eurofins Denmark with the BioEraser System installed and 

functioning. 
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After 30 days with the BioEraser System installed and functioning, Eurofins Denmark carries out new water analyzes 

in 2 places which are: 

The first test, is from Patient Room 8 (30 days into the test period), i.e., halfway through 

 

(Eurofin’s Annex 4) 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

   

 

 

  

 

 

 

 

After the first 30 days midway through the test period, we can now see major changes in the water parameters. 

The redox potential has increased from -184.9 to -570, which means that the water is more antioxidant. 

There is a huge drop in the number of germs (Aerobic Plate Count), which means that bacteria no longer accumulate 

in the pipes. 

You can expect a period of large fluctuations in the water analyzes after this, as the coatings that may have remained 

in the pipes will slowly loosen and be washed out. 
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The last test, is from the hot water tank (30 days into the test period), i.e., halfway through 

 

(Eurofin’s Annex 5) 

 

 

 

  

 

 

 

 

 

 

 

 

 

  

 

   

 

  

 

 

 

 

 

Here, the aerobic plate count is also reduced to almost nothing and no longer pose a problem for water quality. 

Likewise, the Legionella number has fallen to below 100 from the first water analysis, where the Legionella number 

was 200. 

Based on this observation, it can be established that when the aerobic plate count is reduced, i.e., the biofilm in the 

pipes, this also has an impact on the amount of Legionella present. 

 

You can expect a period of large fluctuations in the water analyzes after this, as the coatings that may have remained 

in the pipes will slowly loosen and be washed out.  

 

A water analysis is not taken at the entry water at this time, as this is a cold-water line and therefore does not 

contain germ counts "Biofilm" and Legionella, which is what we mainly testing for. 
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After 60 days with the BioEraser System installed and functioning, Eurofins Denmark carries out new water analyzes 

in 3 places which are: 

The first sample is from Patient Room 8 (60 days into the test period), i.e., End of the test period 

(Eurofin’s Annex 6) 

   

 

 

 

 

 

 

 

 

  

  

 

 

 

   

 

 

  

 

 

 

 

 

 

60 days and the end of the test period, the changes are small, but the redox potential has further increased since the 

last measurement. 

 

The redox potential has increased from -570 to -623.4, which again indicates that the water is more antioxidant. 

Likewise, the amount of aerobic plate count is still greatly reduced. 

 

You can expect a period of large fluctuations in the water analyzes after this, as the coatings that may have remained 

in the pipes will slowly loosen and be washed out. 
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The second sample is from the hot water tank (60 days into the test period), i.e. end of the test period 

 

(Eurofin’s Annex 7) 

 

 

 

  

 

 

 

 

 

 

 

 

 

  

 

   

 

 

 

 

 

 

 

 

The aerobic plate count (germ count) is still greatly reduced to almost nothing. 

The redox potential has increased further from -830 to -1246, which again indicates that the water is more 

antioxidant. 

 

You can expect a period of large fluctuations in the water analyzes after this, as the coatings that may have remained 

in the pipes will slowly loosen and be washed out. 
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The last test is from the main water supply IN (60 days into the test period), i.e., End of the test period 

 

(Eurofin’s Annex 8) 

 

  

 

 

  

 

 

 

 

 

 

 

The last water analysis carried out by Eurofins Denmark are on the main water supply (Entry water), as the test 

period is now ending. This is done to see if the BioEraser system has an influence already at this point when the 

water enters the house. 

Since the BioEraser system is installed on the main water supply line right after the water meter, the limescale will 

be split and therefore no longer cause problems further in the installation, but you can also read from the water 

analysis that the redox potential has already at this point increased from -136 .8 to -1132. 

The water is already at this point more antioxidant than it was before the installation of the BioEraser system. 
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Antioxidants are molecules in the body that fight free radicals. Free 

radicals are substances which, if accumulated, are harmful to the body. 

Antioxidants are important for the human organism. Without protective 

substances or systems like them, we would not actually be able to live. 

 



According to Research Specialist Trevor V. Suslow, a negative Oxidation-Reduction Potential (ORP) has a correlation 

with fewer bacteria in the water and therefore cleaner water. 

Below is a clipping from his Publication 8149 regarding ORP measurements in water. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

This is how pure your 

Water becomes when it 

get ORP – negative to the 

extent of -500 



Conclusion of the analysis 

 

Estimated savings that can be achieved by using the BioEraser System: 

If we divide the savings into 2 areas, which are maintenance and operation costs. 

During maintenance, we find savings because of a significant reduction in limescale problems. In other words, pipe 

installations and products that are directly affected by limescale, as well as places where limescale is the cause of an 

increased energy need, such as heat exchangers, circulation pumps, etc. 

Here we mention the following places where we found savings: 

Palletizers – Shouldn't be changed so often. 

Mixer taps – Didn't have to be changed as often, but also didn't have to be descaled and were easier to clean. 

Sinks - no need to descale, which means the surface treatment is maintained for longer and easier to clean. 

Toilets – No longer had to be descaled and was much easier to clean. 

Coffee machines did not have to be descaled as before. 

Valves and fittings are no longer stuck in the same way, and therefore last longer. 

Circulation pumps, pump better and do not become filled with limescale and biofilm, thereby more energy saving. 

Heat exchangers do not get limescale deposits, and thereby become more energy-saving. 

Hot water tanks do not get lime deposits on the heating element and are therefore energy-saving. 

Less coating on tiles and joints, which resulted in less cleaning. 

The most powerful lime removal detergent became redundant, which is good for people and nature. 

Generally easier and faster cleaning – Savings in working hours 

Likewise, a strong reduction of bacteria in the water is seen. This is believed to have a connection with the negative 

ORP and thereby the opportunity for bacteria to colonize in the pipe system via the build-up of biofilm. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

A video has also been produced following the entire project and includes excerpts from e.g. 

Nikolaj Sorgenfrei Blom, Senior Researcher at the Danish Technical University "DTU"  

Ella Aagaard Petersen, functional manager for the cleaning department at The National Hospital 



The image below shows the hot water tank 

cleaned for limescale as possible. 

 

The picture below shows the amount of lime 

that was removed from the hot water tank. 

 

The days before the start of the test period the hot water tank was cleaned as well as possible for limescale and the 

anode was also changed, this is done once a year. Since the installation is of an older date, it is not chosen to remove 

all limescale from the hot water tank, and this is also clearly seen in the picture below. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



The picture below shows the inside of the hot 

water tank after 5 months with the BioEraser 

system installed 

 

The image below shows the heater, and 

there are no additional lime coatings 

here either. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

As can be seen in the pictures of the hot water tank, there have been no further significant lime deposits over the 5 

months our BioEraser System has been installed. Which provides a considerable energy saving, since lime coatings 

on e.g., the heater acts as an insulator between the water to be heated and the heater itself. 



Subsequently, the water analysis reports were carried out by Eurofins Denmark during the entire test period. 

 

Analytical Report no. 1                                                                                                                        Before test of test 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Analytical Report no. 2                                                                                                                        Before test of test  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Analytical Report no. 1                                                                                                                        Before test of test 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Analytical Report no. 4                                                                                                                  30 days in the test period 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Analytical Report no. 5                                                                                                                  30 days in the test period 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Analytical Report no. 6                                                                                                              60 days in and end of test period 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Analytical Report no. 7                                                                                                              60 days in and end of test period 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Analytical Report no. 8                                                                                                              60 days in and end of test period 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



This Analysis Report ( no. 9 ) from Eurofins was taken on September the 9th. 2022. 

The BioEraser system has now been installed for 6 (six) months, and we want to determine whether the system can 

maintain the water parameters without the use of chemistry.  

 Analytical Report no. 9 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



It can be observed that the Aerobic Plate Count (kimtal) are still beneath the acceptable threshold, the Legionella 

count has increased slightly, but is also still well beneath the official acceptable level according to the Statens Serums 

Institut (SSI). 

The slight increase in Legionella count is potentially related to the age of the plumbing installation, the lack of 

sufficient cleaning of the water boiler from the start, as well as the amount of old lime and rust which is still to be 

found in the old pipes.  

As the Aerobic Plate Count and the biofilm will slowly degrade and disappear, it is expected the numbers to drop 

further. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

The Green Transition 

 

Measures and products such as the BioEraser system help organizations reduce their impact on the environment and 

the climate. By reducing the amount of cleaning agents, removing the need for machinery that uses high amounts of 

energy, and extending the life of components in the water system, a BioEraser system can positively help an 

organization one step closer to its green goals. 

 

Nikolaj Sorgenfrei Blom, Senior Researcher at the Danish Technical University DTU states "It is a no-brainer to bring 

on the green agenda", after he had gone through the project and the closely studied water analyzes carried out by 

Eurofins Denmark. 

 

Addressing problems with lime, high bacterial counts, and ORP in the water, will provide a better work environment, 

protect patients and other vulnerable individuals, and greatly reduce nuisance and degeneration of the components 

in the building's water circuit. 

 

Ella Aagaard Petersen, functional manager for the cleaning department at Rigshospitalet was interviewed after the 

test period and joined the group of people who only experienced positive improvements after the BioEraser system 

was installed on their water systems. Ella states ”..I would like to have this in all new places..”. This must be seen in 

connection with Ella’s understanding that it is easier to prevent problems with lime, ORP, and high germ counts than 

it is to be affected by them and try to treat the problems ongoing. As she concluded in the end, “..even when the 

system is installed on an old water system, we can achieve a much faster and more efficient cleaning”. 

Components such as faucets, sinks, toilets, coffee machines, valves, fittings, circulation pumps, hot water tanks, and 

all the other units that are part of the water circuit will all benefit from the lack of lime and limescale and the 

problems it causes. 

Resources used by one organization are different from another organization. A company that needs frequent 

cleaning will have a much higher financial benefit from the BioEraser system. But by taking measures that improve 

water quality without having a negative impact on the environment and climate will provide any organization to 

achieve a greener profile and will impact expenses used in relation to water treatment, maintenance and service. 

 

 

 

 

 

 

 

 

 

 

 

 
*Read more about the Sustainable Development Goals here: undp.org/sustainable-development-goals 

 



BioEraser System 
Non-chemical water treatment 

 

 


