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Chapter 8. Conclusions                         

Chapters 4 through 7 contain the analysis of the research conducted. This chapter presents 
the key findings from the detailed analysis. The conclusions serve as input for the final 
recommendations presented in Chapter 9.  
 
8.1 Main Issues 
 
What are the top infectious diseases posing problems for healthcare 
clients?  
First, hospitals are highest concerned with MRSA, 20% prevalent in Germany however only 
less than 1% prevalent in the Netherlands due to its effective “Search and Destroy” policy. 
 
The next most pressing issue is antibiotic-resistant ESBL-producing bacteria, posing a 
larger threat to Dutch hospitals than MRSA. Resistance is rising as a problem in Germany 
due to the country’s liberal use of disinfectant products, leading to significant disease strain 
resistance.  
 
Moreover, Legionella causes problems particularly in German hospital water systems and 
nursing homes throughout the Netherlands. Additional main issues include gram-negative 
viruses such as pseudomonas and Acinetobacter, Hepatitis B and C, Influenza, Rotavirus, 
and Clostridium difficile, 27% prevalent in the Netherlands. 
 
What are the most prevalent transmission mechanisms? 
 
The number one transmission mechanism is physical contact, accounting for approximately 
90% of all transmission, according to Dutch expert Ron Hendrix. Surfaces account for 
another 5% of transmission, while water, air and linens account for the remaining 5%. 
 
The highest risk transmission areas are ICUs, where infectious diseases are 40% more 
prevalent in Germany, followed by neonatology wards, hematology, oncology, and 
operating rooms. Moreover, highly-touched surfaces and those within patient direct 
environments pose the most problems. These surfaces include bedrails, poles, water closets, 
television set controls, transfusion pumps, curtains, bedding and doorknobs. Instruments, 
such as operating equipment and stethoscopes, as well as plastic prosthesis, surgical masks 
and catheters, are also relatively significant methods of transmission. 
 
Concerning water, though generally unfiltered and of high quality, it does pose some threat 
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to Dutch newly-built inpatient houses, ICUs, operating rooms and hotels, as well as German 
hospitals, transmitting Legionella, Pseudomonas and Acinetobacter in rare cases. 
 
Finally, air and linens do not play a significant role in transmission; the current process for 
washing linens under high temperatures with or without a disinfectant is cheap and effective, 
and HEPA air filters prove to be effective yet costly for air filtration. 
 
What needs and challenges do healthcare clients face? 
One major need arises from the threat of increasing resistance in hospital bacteria strains 
due to liberal application; antibiotics are reaching their limits of usefulness. Chemical 
disinfectants pose problems due to side effects; this challenge can be solved with a physical 
disinfectant such as The ‘Nano Technology Product’®.  
 
Another need concerns the current hospital ICU air filtration which is very expensive. Thus 
there is a need for more affordable air filtration technology that meets the effectiveness of 
HEPA filters. 
In particular, German hospital water systems have a need for more cost effective and 
successful water filtration against Legionella.  
 
8.2 Product Fit 
 
What is the perception on nanotechnology and level of interest in ‘Nano 
technology Product’?  
Overall German hospitals are most aware of and optimistic regarding nanotechnology. 
There are currently German nanotechnology products, such as treated ceramic tiles and 
catheters, already on the market, and further testing is being conducted. German experts 
believe nanotechnology to be the certain future. 
Experts agree that the top benefits of this ‘Nano technology Product’ are that it kills in a 
physical, rather than chemical, manner, leading to its non-toxic nature, and it avoids 
creating further resistance in disease strings. 
 
Dutch hospitals are least aware and most skeptical of nanotechnology, doubting its 
usefulness and affordability. 

 
What concerns do clients share regarding the technology?   
The top concern regards side effects on skin and the human body in general; experts worry 
that the nano-needles may destroy beneficial bacteria. 
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A further concern regards cost; whether the product is affordable, and reliability; whether 
there is proper testing and evidence of effectiveness. 
 
Another concern is that hygiene compliance is already very low, 19.5% in the Netherlands 
and 30% world-wide, and the ‘Nano Technology Product’ requires surfaces to be clean for it 
to be effective; if employees do not bother to follow cleaning procedures currently, they 
may not do so in the case of the ‘Nano Technology Product’ .Then the possibility that the 
product will create a false sense of security is high and precludes hospital employees from 
following standard hygiene procedures. 
 
8.3 Procedural & Competitive Landscape 
 
What are current healthcare products, practices and applications? 
Hands, surfaces, linens, air and water are part of the transmission mechanisms. We have 
seen that many products exist to disinfect them especially in Germany where their use is 
frequent and extensive.  
 
Despite the different products used, all countries are in line with each others for the hand 
concern and use the same kind of product (alcohol) and procedure to prevent the spread of 
diseases by this mean. Still there are some problems regarding the non-appliance of these 
measures and therefore some spontaneous examinations (like in Belgium) are helpful to 
prevent this misuse. 
By this way ‘Nano technology Product’ could help this misuse, if it works at more than 
100% as mentioned by Dr Anne Simon, by eradicate bacteria and viruses in order to reduce 
the influence of hands as mechanism of transmission.  
 
For the surfaces section, Netherlands and Belgium do not use disinfectants in normal time, 
only dry cleaning methods. But when there are contaminated surfaces or outbreak in the 
hospital, the employees use disinfectants and hydrogen peroxide machines to totally 
disinfect (not clean) the room. As there is a strong tradition for disinfectants’ use in 
Germany, German hospitals employ products such as aldehydes, silver oxides or sodium 
hypochloride. This extensive use of disinfectants leads to more resistant bacteria and viruses. 
In that way, ‘Nano technology Product’ is the good solution to prevent such effects to occur 
as it kills the majority of bacteria and viruses. 
 
As linens, water and air are concerned, they are of limited influence on the spread of 
bacteria and viruses. However, we have found that air filtration systems exist in Belgium 
and Netherlands; HEPA filters for operation theatres, ICUs and haematology departments. 
While in Germany there are no such mechanisms but there are some procedures and 



 43    

mechanisms to prevent bacteria proliferation in water. Indeed, hospitals install water 
filtration systems like UV lights and chlorodioxide filters. Moreover, they usually use 
disinfectants in their water filtration systems to prevent Legionella problems. While in 
Belgium and Netherlands, there is no filtration system for water as exceptions of diseases or 
micro-biologically controlled water. 
 
In order to find the right way, mechanisms and methods to prevent the spread of infectious 
diseases, hospitals and institutes make research themselves. But they also test new products 
arrived on the market. In that way, some products developed can threaten ‘Nano technology 
Product’ even by its technology or the trust in it.  
 
What other technologies compete with ‘Nano technology Product’? 
Competing technologies are obviously and firstly those involving nanotechnology. 
Especially in the Belgian and German healthcare market, the openness is relatively high 
compared to the Netherlands where the nanotechnology is seen as a no future technology. It 
is why we have found competing products in those markets and not in the Netherlands. 
Products are ceramic tiles and catheter treated with nanotechnology and ventilation system 
using nanotechnologies to treat the air in the hospital. 
 
Besides those products, the viro-buster technique can be promising as it kills 99.99% of 
bugs by using UV radiation to filter air. It is especially useful where HEPA filters cannot be 
built in. Another threat is the European pressure to include copper in hospitals building 
surfaces to help prevent against transmission, as bacteria cannot survive on copper surfaces. 
 
8.4 Institutional Landscape 
 
What are the relevant regulatory institutions?  
 
The institutional landscape in the Netherlands is characterized by national institutions with a 
high level of authority. There is little room for local policy adaptation. This contrasts with 
the situation in Belgium and Germany, where local policy adaptation is possible. In 
Germany the landscape is scattered, with policy making institutions often organised at the 
state or regional level. In Belgium, national and European guidelines govern the landscape. 
In all three countries, the Ministry of Health and the Healthcare inspection (or its equivalent) 
is the most powerful regulatory bodies. They are able to overrule other organizations. 
However, many other institutions shape the landscape concerning policy making and 
implementation.  
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What are current regulations and public policy? 
 
In the Netherlands, the WIP sets the infection prevention and control guidelines that are 
implemented by hospitals. The CTB has to grant permission before a disinfectant can be 
sold in the Dutch market. What makes these institutions especially powerful is that the 
Dutch Healthcare inspection (IGZ) operates on the basis of these guidelines. The situation 
in Belgium is rather similar. Hygiene and infection prevention policies are set nationally by 
the CSS. However, product approval by the European Union is considered to be more vital 
than national approval. On the other hand, Germany’s main policy making institution is the 
Robert Koch Institute. Although the institute is linked to the Ministry of Health and it 
supervises the local branches of the Health inspection (Gesundheitsamt), its authority is 
limited in scope relative to its Dutch and Belgian counterparts. Individual hospitals and 
branches of the Gesundheitsamt have a large degree of freedom in choosing what policies to 
adopt. This extends into the field of product use. Although national accreditation by the RKI 
or the VAH increases product image, regional accreditation is enough to enter the market of 
that region.  
 
Who are the key decision makers?   
 
Key decision makers within hospitals tend to be rather similar across countries. Budgets are 
set by the central Board of Directors, but microbiologists generally determine hospital 
policy regarding hygiene and infection prevention.  Hygiene nurses are concerned with the 
actual implementation of hygiene policies. 
 
What is the protocol in case of an infectious disease outbreak?  
 
All interviewed hospitals have outbreak protocols in place that state what measures need to 
be taken in case of an infectious disease outbreak. Generally, these are based on guidelines 
set forth by the main national policy setting agency. Hospitals have to pay for the cost of 
outbreaks themselves, although in the Netherlands health insurance companies step in when 
the cost reach a certain level. The exact cost of such an infectious disease outbreak is 
difficult to estimate since they are highly dependent on the type and extent of outbreak at 
hand. The total cost are composed of a disinfection cost component, an opportunity cost 
component (hospital wards need to be closed down) and the cost of reputation and legal 
damages. 
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8.5 Fiscal Landscape 
 
What size are client disease control budgets? 
 
Clients are hesitant to give detailed budget information and are often unaware of exact 
budgets. In the Netherlands and Germany, hospitals get a certain budget per diagnosis of 
which all patient related cost have to be paid. This therefore includes hygiene and infection 
prevention costs. In the Netherlands, a certain percentage of the total budget is specifically 
meant to be allocated to this 
 
What goes into the budget planning process?  
 
In practice, infection prevention budgets tend to come out of an individual department’s 
budget. The department budgets are set centrally by the board of directors, generally once 
per year. Since individual departments do not see the (financial) benefits of infection 
prevention directly, this creates incentives to economize on its cost.  
 
8.6 Main conclusions 
The main conclusions from the research are: 
 

 The major issues faced by Dutch, German and Belgian hospitals are MRSA, 
ESBL, Legionella, Clostridium difficile, and multi-resistant Acinetobacter. These 
major issues are mainly transmitted by hands and at minor level by surfaces, 
linens, water and air. Moreover, the highest risk transmission areas are ICUs 
followed by neonatology wards, hematology, oncology, and operating theatres. 

 German and Belgian hospitals are most aware of and optimistic regarding 
nanotechnology compared to Dutch ones. But there are still concerns regarding 
side effects on skin and the human body, cost and hygiene compliance to enable 
the ‘Nano technology Product’ to work efficiently. 

 The products used to minimize or even delete the effects of transmission 
mechanisms are different from one country to another and not effective enough 
and costly, especially for surfaces treatments and filtration system. The ‘Nano 
technology Product’ could help to fulfil the weaknesses of the mechanisms 
actually applied. But some products using nanotechnologies are already in the 
Belgian and German market and therefore can be seen as threat. 

 The institutional landscape in the Netherlands is typified by strong national 
authority and little local adaptability. In Belgium authority resides on both 
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national and European levels, yet there is moderate room for local adaptability. 
The German market is characterized by both national and regional authority and 
local adaptability is therefore high. 

 Infection prevention budgets come out of individual departments’ budget, which 
are set annually by the hospital’s Board of Directors.  

Considering these conclusions, recommendations for ‘The Company and its product The 
‘Nano technology Product’ were formulated on a possible market entry point and a relative 
market entry strategy. More especially for the strategy section, the point “how to create 
mindshare and market share” is developed. 




