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Chapter 6. Procedural & Competitive Landscape 
The previous chapter analyzed product perception and application areas in the key European 
markets. It is important to analyze not only the perception and applications, but institutions 
and regulations in place, in order to asses the customer landscape and provide a market 
entry strategy. This chapter aims to depict the procedural and competitive landscape within 
the Netherlands, Germany and Belgium, specifically current disinfectants and filtration 
systems used in hospitals, including limitations and usage practices, detailed in section 6.1 
and 6.2, as well as new technologies and product research, detailed in section 6.3. 

6.1 Hospital Hygiene Products & Procedures 

6.1.1 Overview 
Many products exist for the purpose of disinfecting surfaces, linens, air, water and hands. 
However, different products are used and different procedures are applied according to 
country. Table 6.1 bellow summarizes all products used in hospitals, categorized by country 
and transmission mechanism. 

 The Netherlands Belgium Germany 

Hands Alcohol (70 – 80° C) 

Surfaces 
‐ Dry cleaning methods 

‐ Disinfectants when contamination 

‐ Hydrogen peroxide 

‐ Aldehydes 

‐ Silver oxides 

‐ Sodium 

hypochloride 

‐ Instruments: 
Thermal heating, 

H2O2, Peracetic acid, 

Glutardialdehyde 

Linens 

‐ 60° C 

‐ Chemicals 

when isolated 

patients 

‐ 60° C 

‐ Chemicals 

‐ 60 °C 

‐ Peracetic acid 

Air HEPA filters 
Climatization 

system 

Water 

‐ No filtration 

system 

‐ Silver oxide 

filters when 

‐ No filtration system 

‐ Water filters when 

microbiologically‐contr

olled water needed 

‐ UV lights 

‐ Chlorodioxide 

filters 
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Legionella 

contamination 

 
Table 6.1: Products used according to countries 

6.1.2 Hand and Surface Disinfection 
According to Ron Hendrix (Netherlands), hand contact accounts for 90% of the 
transmission of diseases, while surfaces such as instruments, tables and beds account for 
only five percent. This data reflects the overall emphasis on hand rather than surface 
disinfection products within The Netherlands, Germany and Belgium. Unlike The 
Netherlands, however, Germany has a tradition to use surface disinfectants; still there has 
been recent strong debate on the usefulness, cost-effectiveness and side-effects of such 
procedures, particularly if the disinfectant gets into the water system. 
 
The majority of interviewees use alcohol for hand disinfection. More precisely, in the 
Netherlands, a concentration of 250 ppm (Parts Per Million, see Appendix H for more 
information) is used for normal disinfection. Alcohol is not optimally effective, according to 
UCL Belgium expert Anne Simon, as it is often used incorrectly; spontaneous examinations 
are conducted in order to prevent misuse by nurses and doctors.  
 
The Netherlands and Belgium 
 
Hospitals in the Netherlands and Belgium clean surfaces using dry methods. The application 
of disinfectants is only required when surfaces are contaminated with urine, blood or fluids; 
a concentration of 1000 ppm is used in the Netherlands. 
 
A more effective system of hydrogen peroxide machines is used in the case of outbreaks or 
contaminated patients in rooms. The advantage of this method is the absence of negative 
side effects. Nevertheless, it is expensive and often only effective after patients leave the 
hospital. While the system cleans all room surfaces, if a contaminated patient re-enters, all 
efforts had been made in vain. Moreover, according to Belgian expert Anne Simon, surfaces 
cleaned with hydrogen peroxide may still pose a risk of contamination for future patients. 
 
Germany 

 
In the German market, there is a plethora of firms selling different disinfectant products. There are 

two main compilations of proven methods: the VAH list of disinfectants (www.vah‐online.de, 2008) 

and the Robert Koch Institute (RKI) list of hospital hygiene regulations encouraged within German 
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hospitals but not enforced as law. These guidelines present proper disinfectants for hands and skin, 

instruments and medical products, surfaces and clothing. 

 

Different hospitals use different methods  to disinfect surfaces  in Germany. Some use aldehydes, 

which are toxic and harmful to patients. An alternative method is the use of silver oxides; however 

this procedure  is not completely effective, according  to Charite University expert Heike Martiny. 

The Robert Koch  Institute  lists use of another method, namely  sodium hypochloride, however  it 

quickly becomes harmful when applied in high concentrations.   

 

Instruments  are  typically  disinfected  through  the  use of heat  and  strong  chemicals, particularly 

glutardialdehyde  and  peracetic  acid.  The  Robert  Koch  Institute  approves  the  use  of  H2O2  to 

disinfect  and  sterilize  instruments  such  as  flexible  endoscopes, which may  contain  clostridium 

spores and cannot be treated under high temperatures.   

 

In some cases alcohol and chlorine are not viable options, for instance in viral bacteria and spores 

found  in  operating  theatres;  to  mitigate  this  issue,  German  hospitals  use  very  expensive 

isoproponal for disinfection. 

 

German hospitals are currently able to place keyboards into washers for disinfection, 
however in practice these objects are typically not disinfected. 

6.1.3 Disinfection of Linens 
Dutch, Belgian and German hospitals wash linens and clothing at hot temperatures, 
particularly around 60° C, and in most cases through the service of an outsourced washing 
company. The Netherlands hospitals typically do not wash with chemicals, excluding 
exceptions in the case of isolated patients, in which special precautions are taken and linens 
are processed with disinfectants. In Belgian and German hospitals, on the other hand, linens 
are almost always washed with the inclusion of a disinfectant, such as peracetic acid used in 
Germany.  

6.1.4 Air Filtration 
Depending on country, hospitals use various different methods to filter air and water. 
 
The Netherlands 

 
Dutch hospital air is generally processed by High Efficiency Particulate Air (HEPA) filters 
placed in operating theatres, intensive care units (ICUs), and haematology departments, and 
cleaned about every three months; this system is expensive yet effective.  
 
Belgium 
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As in the Netherlands, HEPA filters are used in operating theatres and ICUs. In some case, 
such as those concerning tubercular patients, portable HEPA filters are used to refresh the 
air continuously. 
 
Germany 

 
The atmosphere in German hospitals is typically not disinfected or sterilized, with the 
exclusion of certain areas such as operation ICUs and immuno-suppressed patient regions. 
There is strong debate over whether such filtration is important and cost effective as the 
technology is extremely expensive.  
 
In the Aachen RTWH hospital, every room has climatized conditions, with a set temperature 
and level of humidity. This air filtration was built in the 1980s, and cleaning costs are 
unbearably high, with two million cubic meters of air being processed per hour. 

6.1.5 Water Filtration 
The Netherlands and Belgium 

 
Water in the Netherlands and Belgium is generally not treated or filtered. Interviewees 
assert that water quality is high enough to preclude the use of a filtration system. 
Nevertheless, in cases of Legionella contamination, silver oxide filters are used in The 
Netherlands, though they do not prove to be completely successful. Furthermore, Dutch 
water systems are checked twice per year, and the tap is run once per week to make sure 
water is used. 
 
In the Belgian St-Pierre Hospital, water filters are used only when 
microbiologically-controlled water is needed, for example during the rinsing phase of 
instrument disinfection. 
 
Germany 

 
In some cases the Charite University uses UV light systems in which water circulates 
around lamps; this method is low-cost and works within seconds, however the system 
requires many cleaned lamps and it is not possible to implement across the entire hospital. 
Further, the UV method does not function to filter air. UV therapy is being tested across 
Germany and in general proves to be rather cost ineffective.  
 
Some hospitals use the method of super-oxidation with chlorodioxide machines: 
disinfection via physical-chemical processes involving chlorine. This procedure is effective 
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if there is no soiling, blood or proteins, as particles destroy membranes of all organic 
material; however, a weakness lies in the fact that there is no cell discretion and all 
materials all destroyed. The method is largely accepted in Japan and the United States, 
however it is against the law in Germany, where the Robert Koch Institute rules that there is 
no accurate data to back it as effective.  
 
The Robert Koch Institute does not use chemical disinfectants to decontaminate water, however it 

does encourage  filtration to prevent against Legionella, Pseudomonas and Acinetobacter. Special 

filters are put  in place  in ICUs but these are expensive and only suitable for ICUs. Some hospitals 

use chlorodioxide machines for Legionella filtration, however this method is not considered to be 

of optimal effectiveness.   

6.2 Hospital Hygiene Practices 
Hygiene regulations are typically not obeyed in the Netherlands, Germany and Belgium 
alike; according to Dutch hospital hygienist Titia Hopmans, objects such as stethoscopes 
and television remotes are “hopefully” cleaned; in ICUs, bed parts are supposed to be 
disinfected daily, however in reality these procedures are not adhered to. A causal factor is 
the hospital budget; on some occasions hospital staff stress that alcohol is quite expensive, 
and as a result nurses use less, and further the supply is not refilled so as to not exceed the 
budget. 
 
Jewelry, including rings, bracelets, watches and long earrings, is strictly forbidden on 
hospital employees. Furthermore, fake nails are restricted and hair must be kept away from 
the face. Dutch hospitals do allow their staff to wear small earrings and facial jewelry, such 
as eyebrow piercings, that does not interact with patients. 
 
While physicians are forbidden from wearing ties in the Netherlands and Germany, in the 
United States this practice is common and poses significant problems; in one study experts 
cultured American physicians’ ties and discovered significant levels of bacteria colonization. 
In the Netherlands, physicians are required to wear clothing with short sleeves to avoid 
transmission via cuffs; this practice is not the case in Germany. 

6.3 Competing Technologies & New Product Research 

6.3.1 Overview 
There are some new technologies on the market and products being researched within the 
target countries; in fact, some products already incorporate nanotechnology. Table 6.2 
summarizes the key new and competing technologies and research, according to country. 
 

 The Netherlands Belgium Germany 
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New & competing 
technologies 

Viro-buster 

‐ Nanotechnology in 

ventilation system 

‐ Use of copper 

surfaces 

‐ Use of zinc 

‐ Ceramic tiles & 

catheter treated 

with 

nanotechnology 

Table 6.2: New and competing technologies 

6.3.2 The Netherlands 
A new technology within the Netherlands is the Viro-buster. This product uses UV radiation 
to filter air, killing 99.9% of bugs, and is useful in cases where HEPA filters cannot be built 
in. Viro-buster technology is expensive but does not rival the cost of HEPA filters, which 
eliminate not only bugs but also particles such as dust.  

6.3.3 Germany 
Many breakthrough technologies are being tested in Germany. In Bochum, experts are 
experimenting with a method that kills bacteria through the use of zinc. The 
Hygiene-Institut des Ruhrgebiets is testing products such as ceramic tiles and catheters 
treated with nanotechnology, already available on the German market.  
 
There have been some recent developments in air filtration. The current system boasts a reduction 

of  99.99% of bacteria  combined with particles.  Such  high‐efficiency  filters  are  changed  once or 

twice per year or up to every two years, depending on levels of dust accumulation. 

6.3.4 Belgium 
At  the  Cliniques Universitaires  St‐Luc,  expert  Anne  Simon  and  her  laboratory  is  investigating  a 

solution to control the  issue of spores. Dr. Simon mentioned many product representative visits; 

one such product, by the alleged name of “Bioquiel,” uses nanotechnology in ventilation systems. 

 
A notable development is that the copper promotion committee of Europe is encouraging the use 

of  copper  on  European  hospital  surfaces  to  help  prevent  against  transmission;  bacteria  cannot 

survive on copper surfaces.   




