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Nederlandse
samenvatting
De Nederlandse samenleving vergrijst en ontgroent. Daardoor zullen meer mensen  
een beroep doen op de gezondheidszorg en zijn er tegelijkertijd minder handen aan  
het bed. Mensen stellen hogere eisen aan hun kwaliteit van leven en hun gezondheid. 
Zij verwachten dus ook meer kwaliteit en veiligheid van de zorg.

De urgentie van het bemensingsvraagstuk in de zorg is hoog. De zorgvraag zal in 2025 
met ongeveer 40 procent zijn gestegen, terwijl het Nederlandse arbeidspotentieel rond 
die tijd met 5 procent is afgenomen. Het is nu al moeilijk personeel voor de zorg te krijgen 
en dat wordt alleen maar moeilijker omdat er te weinig mensen zijn en worden opgeleid 
om de toenemende tekorten op te vangen. Er dreigen daardoor al binnen enkele jaren 
hiaten in de zorg te vallen, leidend tot achteruitgang in de kwaliteit en de veiligheid van 
de zorg. De eerste aanwijzingen daarvoor zijn inmiddels zichtbaar in vooral de ouderen-
zorg, ouderverzorging en ouderenverpleging.

De inzet van nieuwe medische instrumenten kan een motor zijn achter noodzakelijke 
veranderingen in de Nederlandse zorg. Nieuwe vormen van medische beeldvorming  
& beeldverwerking en nieuwe minimaal invasieve technieken kunnen de efficiëntie, 
de veiligheid en de kwaliteit in de zorg verhogen en de duur van ziekenhuisopnamen 
bekorten. Daarmee leveren zij ook een bijdrage aan de gewenste verschuiving van dure 
intramurale zorg naar goedkopere extramurale zorg. Nieuwe technieken voor thuiszorg, 
zelfzorg en revalidatie zijn specifiek gericht op deze extramurale zorg. Bovendien kun-
nen die technieken er toe leiden dat mensen weer eerder kunnen deelnemen aan het 
arbeidsproces, langer zelfstandig zijn en dat hun kwaliteit van leven toeneemt.

Omdat de tijd voor de noodzakelijke veranderingen kort is, heeft de Nederlandse Orga ni-
satie voor Wetenschappelijk Onderzoek (NWO) het initiatief genomen om samen met de  
Vereniging van Universiteiten (VSNU) de krachten van onderzoeksinstellingen, bedrijfs-
leven en gezondheidszorginstellingen te bundelen. In IMDI.nl, het Innovative Medical 
Devices Initiative NL, werken tal van fundamentele en toepassingsgerichte onderzoeks-
disciplines met artsen, technici en producenten en gebruikers van medische apparatuur 
samen in acht Centres of Research Excellence (CoREs) voor medische instrumentatie.
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Door het bundelen van krachten en fondsen in de R&D van medische apparatuur, zullen 
de inspanningen van IMDI.nl substantieel bijdragen aan het oplossen van nijpende pro-
blemen in de toekomstige Nederlandse zorg en aan het versterken van de Nederlandse 
economie, in het bijzonder de sector van medische technologie. Uniek is de vorming 
van acht publiek-private-zorg partnerschappen (de CoREs), waarin wetenschap, zorg en 
bedrijven gezamenlijk werken aan de verbetering van welzijn en welvaart in Nederland. 
IMDI.nl zal het komend jaar dit initiatief met potentiële co-financiers bespreken.

* Mijlpalen dienen van kwantitatieve inschattingen te worden voorzien in een Toekomstgerichte

 Gezondheidstechnologie Beoordeling (‘prospective health technology assessment’),

 c.q. Economische Verkenning (economic foresight study’).

IMDI.nl heeft de ambitie om binnen een decennium een nieuwe generatie van instru-
menten beschikbaar te hebben, waarmee de Nederlandse zorg beter kan voldoen aan de 
kwantitatieve en kwalitatieve eisen van een vergrijzende bevolking en betaalbaar blijft. 
De inspanningen van IMDI.nl zullen de groei van de arbeidsbehoefte in de zorg aanzien-
lijk doen afnemen een bijdrage leveren aan de arbeidsproductiviteit en efficiëntie van de  
werkende bevolking zowel binnen als buiten de zorg. De kwaliteit en veiligheid in de zorg 
zullen toenemen. Daarnaast zal IMDI.nl een flinke impuls geven aan de Nederlandse 
economie doordat nieuwe bedrijven zullen starten, de werkgelegenheid in bestaande NL 
bedrijven zal uitbreiden en in Nederland een gunstiger investeringsklimaat zal ontstaan 
voor buitenlandse bedrijven op het terrein van de medische technologie. Deskundige 
schattingen laten zien dat dit haalbare doelstellingen zijn. IMDI.nl beveelt aan om een 
kwantitatieve economische studie te doen om de huidige schattingen te onderbouwen 
en de benodigde investeringen te rechtvaardigen.

Drie van de acht CoREs richten zich op medische apparaten ten behoeve van thuiszorg,  
zelfzorg en revalidatie, vier op de medische beeldvorming & beeldverwerking en één op  
nieuwe instrumentele technieken voor minimaal invasieve ingrepen. Zo vormen een kleine 
vijftig Nederlandse onderzoeksgroepen en een veelvoud van bedrijven en zorginstellingen 
een unieke structuur van samenwerking tussen publieke-, private- en zorgpartijen.  
De thema’s medische beeldvorming & beeldverwerking, minimaal invasieve technologie, 
thuiszorg, zelfzorg & revalidatie heeft IMDI.nl ook gekozen omdat de Nederlandse R&D 
op deze terreinen sterk is. De internationale beoordelingscommissie die de CoREs heeft 
geselecteerd, heeft aangegeven dat Nederland beschikt over enkele internationaal gere-
nommeerde onderzoeksinstituten en een relatief sterke bedrijfstak op bovengenoemde 
terreinen. Op deze terreinen kan Nederland haar internationale economische concurren-
tiepositie dus met nieuwe generaties medische instrumenten versterken.
 
Wetenschappelijk onderzoek en de ontwikkeling van nieuwe technologie zijn cruciaal voor 
het verwezenlijken van de genoemde doelen in de gezondheidszorg en in de industrie 
voor medische apparatuur. Daarom wil IMDI.nl het rendement van de bestaande R&D 
verhogen door schaalvergroting en het bewerkstelligen van meer focus op de genoemde  
thema’s. De onderzoeksgroepen die deze acht CoREs vormen, hebben nu een gezamen -
lijke onderzoeksomzet van ruim 80 miljoen euro per jaar. De samenwerking van de 
onderzoeksgroepen binnen de CoREs en de samenwerking tussen de CoREs binnen 
IMDI.nl leiden tot een doelgerichter inzet van dat onderzoeksgeld. Door bundeling van 
krachten, tijdelijke investeringen van overheden en bedrijven en toegenomen werfkracht 
wil IMDI.nl komen tot minimaal een verdubbeling van de onderzoeksomzetten en onder-
zoeksuitkomsten van de acht CoREs. Dat leidt in 2021 tot een krachtige onderzoek-
infrastructuur voor medische instrumentatie met nationale en internationale positieve 
effecten op gezondheid en economie.

D O E L E N  I M D I . n l

ZORG ECONOMIE ONDERZOEK

•	 Verhoging	productiviteit	zorg
•	 Verschuiving	naar	extramuraal
•	 Versterking	autonomie	patiënt
•	 Bevordering	preventie
•	 Verhoging	veiligheid	van	zorg
•	 Verhoging	kwaliteit	van	zorg

•	 Oprichting	nieuwe	bedrijven
•	 Groei	bestaande	bedrijven
•	 Verbetering	vestigingsklimaat
 voor bedrijven
•	 Minder	&	korter	ziekteverzuim

•	 Concentratie	(focus)
•	 Schaalvergroting	(massa)
•	 Multidisciplinariteit
•	 Meer	&	sneller	
 maatschappelijk rendement

M I J L P A L E N   N A   1 0   J A A R*

ZORG ECONOMIE ONDERZOEK

•	 Structurele	beperking	groei	
 arbeidsbehoefte in de zorg
•	 Minder	ziekenhuiszorg	
•	 Meer	thuis-	en	zelfzorg
•	 Minder	apparatuur
 gerelateerde incidenten
•	 Daling	incidentie	van	ziekte
•	 Kortere	ziekteduur

•	 Groei	omzet	medisch	
 technische bedrijven sector, 
 zowel van grote bedrijven 
	 als	van	MKB
•	 Toename	hoogwaardige	
 werkgelegenheid in 
 medische technologie
•	 Grotere	arbeidsproductiviteit

•	 Verdubbeling	jaaromzet	
 IMDI-CoREs uit toegenomen 
 werfkracht
•	 Internationale	erkenning	CoREs
•	 Nationale	erkenning	CoREs
 als ‘medical devices’
 expertisecentra  voor zorg
 en bedrijven
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Executive Summary
The population in the Netherlands is ageing, and the proportion of young people is  
decreasing. These developments will create a situation in which more people will be  
placing demands on the healthcare system, even as there are fewer people working 
within this system. People are setting higher standards in terms of their own health and 
quality of life. They therefore expect healthcare to be safer and of higher quality as well.

The supply of personnel in the healthcare sector is an issue of high urgency. In 2025, 
the demand for care will have increased by approximately forty percent, while the labour 
potential in the Netherlands will have decreased by five percent. This sector is already 
having trouble attracting workers. These difficulties are likely to increase, as the number 
of people being trained is insufficient to compensate for the growing shortage. The 
threat of gaps in the healthcare sector in the next few years could cause deterioration 
in the quality and the safety of healthcare. The first indications of this situation have 
recently begun to emerge, particularly in the areas of healthcare, personal care and 
nursing for the elderly.

The application of new medical instruments can serve as a motor to drive the necessary 
changes in care in the Netherlands. New forms of medical imaging and processing and 
new minimally invasive techniques can increase the efficiency of care and decrease  
the length of hospital admissions. They could also contribute to the desired shift away 
from expensive institutional care towards less expensive forms of noninstitutional care.  
New techniques for home care, self-care and rehabilitation are specifically focused on 
outpatient care. Moreover, these techniques should also help people to remain indepen-
dent longer, thereby increasing their quality of life.

Given the limited time within which the necessary changes must be realised, the Nether-
lands Organisation for Scientific Research (NWO) is collaborating with the Association  
of Universities in the Netherlands (VSNU) in an initiative aimed at consolidating the 
strengths of research institutions, the commercial sector, and healthcare institutions. 
Within the Innovative Medical Devices Initiative NL (IMDI.nl), many fundamental and  
applied researchers from a variety of disciplines are working with physicians and 
techno logists, as well as with the producers and users of medical devices in eight  
Centres of Research Excellence (CoREs), with a focus on medical instrumentation.

Within the next decade, IMDI.nl aims to ensure the availability of a new generation  
of instruments that will allow the healthcare system in the Netherlands to meet the  
quali tative and quantitative demands of an aging population while remaining affordable. 

The efforts of IMDI.nl are expected to lead to a drastic reduction in the growth of the 
demand for labour in the healthcare sector and to contribute to the labour productivity  
and efficiency of the working population both within and outside of this sector. The 
quality and safety of healthcare are expected to increase. In addition, IMDI.nl will provide 
a major boost to the economy in the Netherlands through the establishment of new 
businesses, the expansion of employment opportunities in existing Dutch companies 
and the creation of a more favourable investment climate for foreign companies in the 
Netherlands in the area of medical technology. Expert projections have shown that these 
objectives are feasible. IMDI.nl recommends that a quantitative economic investigation be  
commissioned to support the current projections and to justify the necessary investments. 

Three of the eight CoREs focus on medical devices intended for home care, self-care 
and rehabilitation. Four are working on medical imaging and image processing, and 
the other is working on new instrumental techniques for minimally invasive procedures. 
In this way, nearly fifty research groups and a multitude of companies and healthcare 
institutions in the Netherlands are involved in a unique structure of cooperation between 
healthcare partners in the public and private sectors. Another reason that IMDI.nl has 
selected the topics of medical imaging and image processing, minimally invasive pro-
cedures, home care, self-care and rehabilitation has to do with the strength of current 
research and development activities in the Netherlands in these areas. The international 
assessment committee that selected the CoREs noted that the Netherlands has several 
internationally renowned research institutes and a relatively strong business branch in 
the selected areas. The new generation of medical instruments intended for these pur-
poses will thus help the Netherlands to reinforce its international competitive position.

Scientific research and the development of new technology are crucial factors in the 
achievement of the ambitions stated above for the healthcare sector and the medical-
devices industry. IMDI.nl therefore seeks to increase the returns on the existing research 
and development activities through the expansion of scale and the creation of more 
focus on each of the selected topics. The research groups that make up the CoREs now 
generate combined annual research proceeds of more than 80 million. The collaboration 
of the research groups within the CoREs and the collaboration between the CoREs  
within IMDI.nl will increase the effectiveness with which this research funding is applied. 
Through the consolidation of strengths, temporary investments from governments and 
businesses, and increased recruiting power, IMDI.nl aims to double the proceeds  
and outcomes of the research conducted by the eight CoREs. This should lead to the 
existence of a powerful research infrastructure for medical instrumentation by 2021, 
thus generating positive health and economic effects both nationally and internationally.



IM
D
I.n
l

10  I n n ovat I v e  M e d Ic a l de v Ices I n I t I at I v e  n e t He Rl a n ds 11

By consolidating strengths and funding for research and development in the area of 
medical devices, the efforts of IMDI.nl are expected to make a substantial contribution 
to resolving the urgent problems facing the future of healthcare in the Netherlands. 
They will also reinforce the Dutch economy, particularly within the medical technology 
sector. One unique feature of these efforts involves the formation of eight public-private 
healthcare partnerships (the CoREs), in which science, care and business cooperate to 
improve welfare and prosperity in the Netherlands. In the coming year, IMDI.nl will be 
discussing this initiative with potential sources of co-funding.

* Milestones must be accompanied by quantitative estimates in a Prospective Health Technology

 Assessment (in this case, an Economic Foresight Study).

O B J E C T I V E S  O F  I M D I . n l

CARE ECONOMY RESEARCH

•	 Increase	the	productivity	of	care
•	 Shift	towards	home	and
 community care
•	 Increase	the	autonomy
 of the patient
•	 Encourage	prevention
•	 Increase	the	safety	of	care
•	 Increase	the	quality	of	care

•	 Establish	new	companies
•	 Expand	existing	companies
•	 Improve	the	climate	of
 business accommodations
•	 Decrease	and	reduce	sick	leave

•	 Intensify	concentration	(focus)
•	 Achieve	expansion	of	scale
 (mass)
•	 Realise	multi-disciplinarity
•	 Achieve	more	and	quicker
 social returns

1 0 - Y E A R  M I L E S T O N E S *
  

CARE ECONOMY RESEARCH

•	 Structural	limitation	of	the
 growth in demand for labour 
 within the healthcare sector
•	 Less	hospital	care	
•	 More	home	and	self-care
•	 Fewer	device-related	incidents
•	 Reduced	incidence	of	illness
•	 Reduced	duration	of	illness

•	 Growth	in	revenues	in	the	
 medical-technology sector
 for large corporations as well
 as SMEs
•	 Increase	in	high-quality
 employment opportunities
 in medical technology
•	 Increased	labour	productivity

•	 Doubling	of	the	annual	revenues	
 of the IMDI-CoREs due to their 
 increased ability to generate
 their own revenues
•	 International	recognition	of
 the CoREs
•	 National	recognition	of	
 the CoREs as centres of
 ‘medical-device’ expertise
 for healthcare and businesses

1 Introduction
1.1 Background

Due to the worldwide phenomenon of population ageing, nearly all countries are facing 
increasing demands for healthcare, accompanied by a decreasing labour supply within 
the healthcare sector.1 The sustainability of healthcare systems is at stake. From this 
perspective, healthcare reforms are being introduced or developed across the globe, in 
the effort to increase the quality of care and the effectiveness of labour within the system 
while lowering costs and to decrease the population’s dependence on the physical  
presence of healthcare workers. These reforms, however, can be successful only if they 
are supported by technological innovations that make the desired changes possible.

In the Netherlands, global concerns about healthcare and the insight that a new generation 
of medical devices is needed in order to ensure the sustainability of future healthcare 
systems – not only in the Netherlands, but also across the world – have led to the de ve-
lopment of the Innovative Medical Devices Initiative (IMDI.nl). 

IMDI.nl originated in Science Valued!, the 2007-2010 strategy documents of the  
Netherlands Organisation for Scientific Research (NWO). It was launched within NWO 
in 2007 as a result of the collaboration between the departments for Health research 
and development (ZonMw), for Physics (FOM), for Technology (STW) and for Informatics 
(ICTRegie). In recent years, IMDI.nl has evolved into a strategic collaboration between 
NWO and the Dutch Association of Universities (VSNU). Within the VSNU, the Dutch 
Federation of University Medical Centres (NFU) and the Dutch Federation of Technical 
Universities (3TU) are also participating.

Although IMDI.nl originated from within a scientific organisation, the realisation soon 
emerged that the demand-driven innovation cycles that are needed to support health-
care reforms could be created only through trilateral collaboration partnerships between 
healthcare institutions, research groups and commercial enterprises. The developers 
also predicted that these ambitions would require collaboration on a larger scale than  
is customary for academic research and development in the area of medical devices. 

Through the active involvement of most, if not all, stakeholders in the field, the NWO 
initia-tive was able to form eight Centres of Research Excellence (IMDI-CoREs). IMDI.
nl receives active support from the eight university medical centres and three technical 
universities in the Netherlands. 
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Additional support is provided by several university faculties, public and private research 
institutes, large multinational corporations (e.g. Philips, Medtronics, Siemens, Esaote, 
Oldelft), small and medium business enterprises (SMEs) and many healthcare institutions,  
including hospitals, nursing and care homes, homecare institutes, care innovation  
institutions and health-insurance companies. 

The formation of the eight IMDI-CoREs is the result of interaction between top-down 
and bottom-up processes that are guided by the same important principles. These 
principles include the following: proven research excellence; proven ability to create 
productive relations with healthcare institutions and enterprises; a clear vision regarding  
how future healthcare demands can be supported by new generations of medical  
devices; and the guarantee that the development of such devices is feasible within  
each CoRE. The formation of an IMDI CoRE demands that all collaborative partners 
have the proper attitude necessary for working in large-scale multidisciplinary contexts, 
while remaining focused on the same concepts of innovation.

1.2 Medical devices

The concept of medical devices2 covers a wide and diverse range of products. These 
devices are used in the diagnosis and treatment of diseases and injuries, as well as to 
support or sustain life functions. Examples include instruments for minimally invasive  
surgery and for medical imaging, which is used for various kinds of diagnosis and 
treatment in hospitals. Medical devices can also play an important role in the treatment 
of patients at home or in sustaining and supporting life functions. Examples range from 
insulin injectors and wheelchairs to breathing support devices and rehabilitation tools. 
Medical devices can range from the relatively simple (e.g. medical squeezers) to the highly 
sophisticated and integrated, as with MRI equipment or even entire radiotherapy facilities. 

Although medical devices constitute only six per cent of healthcare expenditures in  
Europe, they are crucial to modern healthcare, as well as to the improvement of health 
and the quality of life. These devices often provide direct support to patients by contri-
buting to their autonomy, and they are sometimes used as substitutes for professional 
care. Medical devices are playing an increasingly important role in clinical decisions  
and in the improvement of quality and safety. In 2008, worldwide revenues from the sale 
of medical devices were estimated at slightly more than USD 210 billion. Eighty per cent 
of these revenues are generated by sales in the Americas and Europe.3

1.3 This document

This document describes a ten-year scenario intended to strengthen and expand the  
research and development infrastructure for innovative medical devices in the Netherlands, 
with the goal of supporting substantial improvements in the efficiency, safety and quality 
of the healthcare system. The scenario depicts contributions to patient autonomy and  
to decreases in the duration of acute diseases and the burden of chronic conditions. 
The initiative will also increase the labour productivity of all workers within and outside 
the Dutch healthcare system, and it will create substantially more entrepreneurial activity 
in the field of medical technology in the Netherlands.

Following this introduction, Section 2 illustrates the urgency of the need for such a  
strategy, given the ageing population and rising costs of future healthcare, in addition  
to examining the benefits of the idea. Sections 3 and 4 portray the international con-
text of the initiative, along with its mission and milestones. Sections 5 and 6 elaborate 
the programme’s architecture and participants. Sections 7, 8 and 9 concentrate on the 
governance, finances and planning of the initiative.
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2 Future Challenges
2.1 Need for change in our healthcare system

The healthcare system must be able to cope with increasing future claims. In the  
Netherlands, healthcare usage is projected to increase by about 40 per cent by 2025, 
due to population ageing. This trend is the result of the baby boom after the Second 
World War and the sharply declining birth rates that occurred among this generation  
25 years later. The Netherlands is therefore expected to face a decline of around ten  
per cent in the labour force in 2025, relative to 2010.4 Moreover, healthcare consumers 
are demanding higher levels of quality and safety, and policy makers would like the 
healthcare system to focus more on the prevention and early diagnosis of diseases.  
Because of the increasing demand for healthcare, the staffing and affordability of health-
care are likely to become urgent issues.

The only viable option is to achieve substantial increases in labour productivity within 
the healthcare sector in the near future. This can be achieved only if the system is able 
to increase its reliance on the autonomy of patients and the efficiency of professional 
care. In the Netherlands, healthcare policy is largely based on increasing productivity, in 
addition to increases in the potential for self-care, the substitution of expensive hos pital 
care for less expensive primary care and prevention, combined with increases in the  
labour productivity of healthcare professionals. Medical devices can contribute to each 
of these three fields. Moreover, patients and elderly people prefer to live independently 
at home as long as possible. They want to gain control over the decisions and actions 
that affect their health. They want to be empowered. Medical devices can fulfil this 
desire for independence. 

There are no easy solutions to the increasing demand for healthcare. Solutions must 
be sought within a wide spectrum of integrated approaches. One example involves 
research and development in the area of innovative medical devices. Medical devices 
can improve the efficiency of professional care. For example, minimally invasive surgery 
enables patients to recover sooner, and new techniques for medical imaging can assist 
physicians in reaching diagnoses (and reaching them earlier). In addition, the deployment 
of medical devices can enhance the empowerment and the autonomy of patients and 
clients, thus enabling them to live in their own environments longer, while receiving 
the care they need and want. Examples of such in-novations include dialysis at home 
and the ‘smart home’ concept (domotica). Medical devices can also make a massive 
contribution to the quality and safety of health care. For example, they provide more 
precise imaging and less invasive techniques, and they contribute to better procedures 
for avoiding mistakes.

2.2 Need for change in research and development
of medical devices

Medical devices can substantially contribute to resolving the problems facing our  
healthcare system. Successful contribution, however, requires infrastructural changes 
with regard to research and development in the area of medical devices. Although  
the quality of research and development activities in Europe is high and relatively homo-
geneous, a number of obstacles exist in the development process from basic research 
to demand-driven products. These obstacles are the result of excessive fragmentation 
in the European research and development infrastructure, and the Netherlands is no ex-
ception in this regard. This fragmentation forms a phenomenon known as the ‘European 
knowledge paradox’, particularly with regard to such product-based medical discove-
ries as research and development in the area of medical devices. The development of 
medical products has traditionally demanded excellent collaboration between science, 
industry and healthcare: the strategic triangle in medical product development.

2.3 Relevance of the initiative

A systematic change in the process of research and development in the area of medical 
devices is necessary for two reasons. The first involves the need to focus (or refocus) 
the orientation of the infrastructure for medical research and development towards 
future needs (e.g. in response to population ageing and the desire for more quality 
and safety). The Dutch healthcare system requires medical devices that increase the 
self-care potential of the population and enable a shift from hospital care to prevention 
and primary care, while increasing the labour productivity of healthcare professionals. 
The second involves the desire to improve the public and private societal returns on 
research and development investments in medical devices. These returns could provide 
a crucial stimulation to the Dutch economy and an important means of coping with the 
present economic crisis.

Both of these reasons inevitably lead to a demand to enhance the scale and focus of 
the research and development infrastructure, in order to integrate the various basic 
and technological disciplines that are needed for applied research, both now and in 
the future. In other words, they call for ‘demand-driven product concept development’. 
Expansion of scale in the research and development infrastructure is also necessary  
in order to make it more attractive to healthcare institutions and companies that would 
like to increase their innovative power.
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2.4 Urgency of the initiative

The healthcare system in the Netherlands is currently in transformation, driven by 
impending problems in the workforce and increasing healthcare consumption. Current 
trends in demography, epidemiology and medical technology predict that expenditures 
on care for older people will increase by 50 per cent in the next ten years: from the  
current 1.76 per cent of the GDP to 2.60 per cent by 2020. Furthermore, the trend  
towards individual empowerment will increase the demand for higher quality in health-
care. This prediction is supported by the spread of transparency within the market, 
which simplifies the process of comparing the quality of various healthcare providers. 
The advancing independence of both parents and children is also evident. The proportion 
of elderly people living with their children has dropped sharply in all OECD countries, 
with the exception of Japan. In northern European countries and the Netherlands, only 
ten per cent of parents live with their adult children. In Denmark, the rate is as low as 
four per cent.5

There is a strong sense of political urgency to lower costs in the Dutch healthcare system 
while improving its quality and safety. There is also a tendency to focus on prevention, 
as with the early diagnosis of diseases. Self-management and disease management are 
seen as important instruments for strengthening the autonomy of patients (particularly 
chronic patients), improving the outcomes of care and lowering the costs of healthcare. 
The same applies to early diagnosis systems (including those aimed at prevention). 
These tendencies are increasing the demand for serious changes in the Dutch health-
care system.

Technology can and must contribute to coordinated changes within the healthcare 
system, but time is short. Given the rapidly changing demographics in the Netherlands, 
these changes should be realised by 2025. Although there may still be enough time for 
changes in the organisational and insurance systems, this is not the case with regard 
to technological changes. Changes in technology usually take about 15 years from 
the start of research and development to the introduction of a finished product on the 
market or its use in the healthcare sector. One of the primary objectives of IMDI.nl is to 
compress this timeframe. It seeks to achieve this goal by focusing on the development 
of technology that meets the basic challenges that are posed by changes in the health-
care sector.

2.5 Benefits of the initiative

IMDI.nl addresses several urgent matters in the area of healthcare, the economy and the 
research and development infrastructure. Its unique approach centres on improvements 
in the current situation and the creation of benefits for society. Since the 1990s (culmi-
nating in the Lisbon Treaty of 2001), there has been a growing commitment in Europe to 
increase investments in research and development and to enhance the socio-economic 
returns on these investments. If Europe is to become the world’s leading economy, it 
must invest in knowledge, in order to increase its ability to compete in global markets in 
terms of the quality (as opposed to quantity) of products and services. Overcoming the 
knowledge paradox and improving the rate of socio-economic returns in Europe (and 
the Netherlands) will require science and the governance of science to expand its scale, 
to focus and to achieve multi-disciplinarity and alignment with public and private societal 
stakeholders. These are the objectives of IMDI.nl initiative. The worldwide economic 
crisis has only accelerated the urgency of implementing this approach.

In the 2009 ‘Hamer Resolution’, the Dutch House of Representatives called upon the 
government to strive to make the Netherlands one of the five best knowledge economies 
in the world. The design of all of the Centres of Research Excellences within IMDI.nl is 
based on Dutch research capacity.

In addition, the Netherlands is known for its favourable climate and culture for research. 
Dutch research groups are praised for their open learning environments, their non-
hierar chical culture and their positive attitude towards multidisciplinary research.  
These aspects contribute to an ideal environment within which to establish the CoREs. 
The blueprints for cooperation between researchers, industry and care have been  
finalised within the CoREs. 

IMDI.nl focuses uniquely on sustaining the accessibility, quality and safety of the  
healthcare system by offering technological solutions. Well-targeted research and  
development in the area of innovative medical devices offers an excellent opportunity  
to support the development of more humane solutions to the inevitable changes within 
the healthcare system, while keeping healthcare affordable.

IMDI.nl focuses on creating the proper infrastructure for research and development in 
the area of medical devices, which is needed in order to achieve substantial increases 
in the flow of products into healthcare practice. It therefore aligns the focus of research 
and development with the related societal challenges.
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IMDI.nl brings together three public and private partners: science, industry and  
healthcare. Only within this triangle can the healthcare system express its requests  
to scientists for the development of novel concepts for healthcare products.  
The involvement of both physicians and patients ensures that only the desired medical 
devices will be developed within the CoREs. 

IMDI.nl has a strong economic impact. By creating a well-functioning healthcare 
sector that is in a position to meet the new demands of the near future while, it will also 
help to strengthen the Dutch economy. Health contributes to the productivity of the 
population, increases participation in labour and society and improves the quality of life.

IMDI.nl will reduce the growth of health care costs and the burden of illness. It is 
interesting to note that reducing the growth in the necessity of healthcare workers by 
1,000 would result in savings of € 100 million per year. Several experts have conjectured 
that the potential of IMDI.nl is much higher. One of the CoREs estimates that its invest-
ments alone will generate total savings of € 250 million annually for the Dutch health 
care system in the areas of accident prevention, prosthetic cure and rehabilitation.

3 National and
 International context
3.1 The national context

In the Netherlands, research in the area of medical devices is quite fragmented.  
A number of research groups do exist within universities, technical universities, university  
medical centres and commercial companies. The funding opportunities for these  
research groups are fragmented as well. As an initial financial impulse for public  
medical-device research groups, IMDI.nl organised a successful start-up programme  
of € 12 million in order to fund 23 research projects. IMDI.nl received more than 100 
proposals, which demonstrates the need for additional structural funding of this kind  
of research. With the establishment of the Centres of Research Excellence (CoREs), 
IMDI.nl intends to create centres that are self-sufficient in terms of funding, following  
a period of financial stimulation. 

National cooperation can offer opportunities to maintain the leading position of the 
Netherlands. In collaboration with NWO, IMDI.nl has taken initiatives concerning 
medical devices in China and India, two important emerging world economies. In late 
2009, NWO and the Indian Department for Science and Technology (DST) announced a 
joint call for IMDI.nl, with a focus on affordable healthcare. In advance of this joint call, 
Dutch and Indian scientists came together in a scientific partnering workshop in order 
to explore common interests and stimulate the exchange of knowledge and expertise. 
Several researchers from both countries teamed up in this successful workshop and  
formed the basis for an impressive number of joint Indian-Dutch proposals. Both NWO 
and the DST reserved considerable resources for a joint stimulation programme in the 
area of innovative medical devices.

In August 2010, NWO organised, in cooperation with the Royal Academy of Arts and 
Sciences	(KNAW),	a	similar	workshop	in	China	focusing	on	‘innovative	medical	devices	
for an ageing society’. Scientists from China and the Netherlands presented their scien-
tific research in Shanghai. On behalf of the Ministry of Education, Culture and Sciences, 
the results of this workshop were reported during a high level meeting between Chinese 
and Dutch science policy authorities in the Dutch Pavilion at the World Expo in Shanghai 
on August 19th, 2010. This initiative leads to a call for joint Sino-Dutch proposals in 2011.
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In addition to IMDI.nl, a number of other activities within the Dutch national political 
context are related to medical devices, and several organisations are focusing on this 
topic. For example, one important development involves the cooperation of the Dutch 
Advisory Council on Health Research (RGO) and the World Health Organisation (WHO). 
As a result of this initiative, the WHO published a report on Priority Medical Devices 
(PMD) in September 2010. This report addresses the flaws in the diagnostic, therapeutic 
and assistive medical devices that are currently available on the market, and it indicates 
the types of medical devices that should be given priority in the public health sector. 
The report also specifies the type of research in medical devices that would address  
the most pressing problems. The RGO is set to release a research agenda on medical 
products by the end of 2010. This research agenda will also address the topic of medical 
devices. Both reports demonstrate the extreme importance of stimulating research on 
medical devices as well as on their use.

The ‘four A questions’ included in the WHO report on Priority Medical Devices for the 
future research agenda are well-suited for adoption by the CoREs within IMDI.nl. In ad-
dition to Availability, Accessibility and Affordability (as indicated by the WHO), we place 
particular emphasis on the Appropriateness of future medical devices in this section. 
The context of use is a critical factor in the development and design of medical devices. 
It is more obvious in this context than it is in the use of drugs. Medical devices must 
be appropriate for application by specialists, but even more so for use by less highly 
educated professionals and informal caretakers, as well as by the patients themselves. 
Most people seem to be able to handle relatively complicated pieces of technology  
(e.g. mobile telephones) on a daily basis. In many cases, however, this does not hold  
for the types of equipment that are used in home care. There is an enormous market 
potential for the development of care applications for mobile phones. For example, 
these applications can assure that chronic patients will be alerted whenever relevant 
health parameters exceed safe limits, and they can even call for medical assistance in 
acute situations (e.g. heart failure, epileptic seizures, hypoglycaemia). 

By strengthening the infrastructure for research in the area of medical devices in the 
Netherlands, the CoREs are creating an ideal background for adopting many of the 
recommendations by the WHO and the RGO.

3.2 The international context

The research and development activities that are taking place in the Netherlands with 
regard to medical devices are scientifically strong, and the results have been published 
in the leading journals in the world. From a global perspective, these activities often 
involve excellent interaction between research and development in university medical 
centres and technical universities, in addition to application in the healthcare sector. 
Dutch research and development in the area of medical devices exceed global levels in 
three areas: minimally invasive techniques, medical imaging and particularly home care 
and rehabilitation technology.

In collaboration with the Technical-Scientific Attachés of the local Dutch embassies 
(TWA), the infrastructure for medical devices in Japan, the United States of America and 
Singapore have been scanned. These three countries have a strong tradition in medical 
devices, as demonstrated by the studies that have been conducted. In addition, a desk-
top study was conducted in order to characterise the infrastructure for the research in 
the area of medical devices in Europe. According to this study, European activities tend 
to emphasise research and development in the area of medical imaging and, to a lesser 
extent, minimally invasive technologies. European countries do not have a tradition of 
research in the area of home care and rehabilitation care.

Despite the high level of investments that Japan makes in innovative medical devices, 
few new instruments are being developed for healthcare. The same applies to Singa-
pore. In Japan, research groups are scattered, and Singapore has no research tradition 
in this field. The traditional electronics giants are investing in research and development 
in the area of medical devices. Most of these activities appear to focus on optical  
devices (e.g. optical sensors, endoscopic devices and software for medical imaging).  
In Japan, academic research on medical devices shows a preference for surgical 
robotics. Japan and the Netherlands are both burdened with ageing populations and 
exploding costs for future healthcare. Even though Singapore has no such problems 
and even though it has no research tradition in the area of medical devices (in contrast 
to the Netherlands), research clusters are being formed and research and development 
facilities from foreign companies are being attracted into the country. These research 
fields include micro-fluidics, medical imaging, molecular diagnostics, minimally invasive 
devices and (to a lesser extent) robotics. Although recent governmental programs are 
aimed at the valorisation of biomedical research, Singapore has the disadvantage of 
lacking a national structure for clinical trials, in contrast to the Netherlands.
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In the USA and the Netherlands, minimally invasive technology, optics and acoustics, 
and image processing are considered important enabling technologies. Institutes in 
the USA are playing a leading role in many areas of innovation, and the USA medical-
device sector is the largest in the world. Medical devices play an important part in the 
economy of the USA and have demonstrated resilience during the recent recession. 
Although most funding is spent on fundamental medical sciences or other biotechno-
logical fields (e.g. pharmaceuticals), most bioscience-related patents are issued in the 
field of medical instrumentation. An entrepreneurial mindset makes the USA the most 
important innovator in the current field of medical devices. Expertise in these fields can 
also enable the Netherlands to take a leading position on the global scale, provided that 
further focus and mass is brought into these fields within the country.

Both the Netherlands and the USA are facing increases in the demand for healthcare 
while coping with limited resources for providing this care. In the Netherlands, efforts 
are being made to increase the efficiency of care by increasing the labour productivity  
of healthcare workers, in addition to shifting care outside the clinical setting as much  
as possible, even into the hands of the patients themselves. In the USA, strategies 
aimed at reducing healthcare costs focus on early diagnosis and intervention. Minimally 
invasive technology, optics and acoustics, and image processing are important enabling  
technologies for both countries. The high quality of research in these fields in the 
Netherlands indicates that the Netherlands is capable of attaining leading positions in 
these areas.

About a dozen prominent institutes in Europe are devoted to minimally invasive tech-
no	logy.	Most	of	these	institutes	are	located	in	Germany,	the	United	Kingdom,	Norway,	
Spain and Italy. An important focus lies on laparoscopy, robotics and (to a lesser extent) 
gastrointestinal	endoscopy	and	arthroscopy.	Germany,	the	United	Kingdom,	France,	
Switzerland and Italy have several strong groups in the area of medical imaging. These 
groups are connected to commercial companies in the areas of electronics, optics and 
pharmaceuticals. Only a few European groups are focusing on research and develop-
ment in non-institutional care and rehabilitation. Most are located in Germany, Norway, 
Sweden	and	the	United	Kingdom.

4 Vision, Mission and 
 Milestones
4.1 Mission and goals

The mission of IMDI.nl is to contribute to a sustainable healthcare system within the 
context of an ageing society in the Netherlands. At the same time, IMDI.nl focuses on 
stimulating the Dutch economy and making the market accessible to newly developed 
medical devices.

The goal of IMDI.nl is to establish, coordinate and monitor Centres of Research Excel-
lence. Researchers in the CoREs will work together in close cooperation with actors 
in the industry, physicians and other healthcare professionals, as well as with patients. 
This cooperation should facilitate the implementation of medical devices on the market.

This initiative presents eight CoREs, which have been carefully selected from several 
proposals. These eight centres represent a first choice, while leaving room for other 
initiatives. This initiative proposes to group, stimulate and focus the Dutch research and 
development infrastructure for medical devices.

The initiative aims to group the research and development of medical devices in the 
Netherlands (see the left side of figure 1), largely within eight Centres of Research  
Excellence (IMDI.nl CoREs). This will amount to a total annual research and development 
input of at least € 80 million for these eight centres together.

The initiative aims to stimulate the growth of IMDI.nl CoREs over a period of ten years 
by attracting investments and funding impulses (see the centre part of figure 1). The 
investments will eventually provide the CoREs with a total of € 80 million in additional 
annual income by 2021. Thus, the aim of this procedure is to establish an annual budget 
of at least € 160 million for all eight CoREs together (see the right side of figure 1).  
This financial level should be sufficient to allow the eight centres to sustain themselves 
and to acquire funds for research and development from sources both within and  
outside the academic environment, as well as from public, private, national and inter-
national sources.

The initiative aims to focus the research agendas of the eight IMDI.nl CoREs. The focus 
will be on the considerable societal challenges involved in keeping healthcare sustainable 
within an ageing society and contributing to sustainable growth in economic activity.
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Figure 1: Investment impulses convert a collaboration (left) into a self-sustaining institute (right).

4.2 Milestones and deliveries

IMDI.nl has defined five milestones that are to be achieved within ten years.
1. Establish eight Centres of Research Excellence (CoREs) with the potential  

for international recognition. This milestone is to be achieved by 2013.
2. Seek and secure impulse funds in order to develop a growth scenario for these  

CoREs over the next ten years. This milestone is to be achieved by 2013.
3. The CoREs will double the amount of funding allocated to research on medical  

devices in the Netherlands from € 80 million per year (the current budget of  
the research groups currently involved in the CoREs) to € 160 million per year.  
This milestone is to be achieved by 2021.

4. The CoREs will contribute to substantial improvements in the market share of  
medical devices in the Netherlands. This milestone is to be achieved by 2021.

5. The CoREs will make substantial contributions to the manageability, accessibility, 
safety and quality of healthcare in the Netherlands. This milestone is to be achieved 
by 2021.

5 Landscape
5.1 Architecture of the IMDI-CoREs

Eight Centres of Research Excellence were selected in a thorough international review 
process, which was guided by an international review panel. Each CoRE is a trilateral 
cooperation between researchers (public and private) who conceptualise innovative 
medical devices, companies that produce the medical devices, and healthcare profes-
sionals and patients who use these medical devices.

Each CoRE has two leaders: a medical leader and a technical leader. They are the pre-
sidents of the management team (or the board) of the CoRE, which governs the various 
research programmes. Research projects within the programmes are performed by re-
search groups. The style of leadership in the CoREs is open and interactive. Each CoRE 
is designed to expand focus and mass within its own research topic. Following the 
ten-year grant period, the CoRE is expected to be a self-sustaining integrated research 
centre. International recognition and a strong impact on the development and use of 
medical devices are imperative to supporting the essential systematic changes that are 
needed within the healthcare sector. 

All eight individual IMDI.nl CoREs have specified new research and development 
programmes that accomplish the following:
•	 Build	upon	their	records	of	accomplishment	in	medical-device	research	and
 development and in productive cooperation with healthcare institutions and the
 healthcare industry.
•	 Build	upon	their	convincing	vision	concerning	future	trends	in	health	research	and	

development (bio-molecular sciences, clinical sciences and healthcare sciences), 
healthcare and medical product development.

•	 Demonstrate	synergy	in	forming	a	new	centre	from	several	successful	existing	 
research and development groups. 

•	 Develop	new	multidisciplinary	research	lines	for	the	future	that	involve	world-	
 class science for targets and concepts for medical devices that leads to business  

opportunities for the production of innovative medical devices that are welcomed  
by healthcare professionals.

•	 Demonstrate	how	IMDI.nl	CoRE	will	contribute	to	the	three	focal	points	of	healthcare	
policy in the Netherlands: 1) increasing the potential for self-care and patient  
empowerment of patients; 2) effecting a shift from hospital care to outpatient care; 
and 3) increasing the labour productivity of healthcare professionals. 

•	 Develop	medical	devices	that	are	requested	by	physicians	and	patients	 
(a shift in focus from push-driven innovation towards pull-driven innovation). 
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•	 Include	valorisation	as	an	integral	component	of	the	programme.
•	 Demonstrate	how	IMDI.nl	CoRE	will	contribute	to	the	growth	of	economic	activity.	

This involves the creation of start-up companies from academic research and  
contribution to new business opportunities for existing companies that are  
based in the Netherlands. In addition, each centre will contribute to improving  
the attractive ness of the knowledge infrastructure in the Netherlands, thereby  
stimulating foreign companies to open new research and development or production 
facilities in the Netherlands.

•	 Include	an	educational	component.	

The heart of IMDI.nl initiative is formed by the eight IMDI.nl CoREs, which are governed 
by the same basic principles:
•	 Recognition	by	the	wider	R&D	community	as	an	internationally-renowned	centre	of	

R&D excellence in the medical devices field.
•	 Strong	connections	with	healthcare	institutions	and	companies	that	produce	medical	

devices, thereby providing the centre with knowledge and workforce, as well as with 
the implementation of generated knowledge.

•	 Regular	assessment	of	research	programmes	(pre-	and	post-hoc) using the Standard 
Evaluation Protocol (SEP).

Figure 2 depicts the IMDI.nl landscape as a house. At the base of the house is the  
Innovative Medical Devices Initiative, which is the engine and foundation of this project. 
IMDI.nl forms the solid foundation upon which the CoREs are built. The CoREs are  
the main pillars of the initiative. At the top of the house are the main targets of IMDI.nl 
programme, which are to be achieved through the continuous effort and dedication of 
the individual CoREs.

Figure 2: The IMDI.nl landscape.

5.2 Development chain of medical devices

Medical devices form a highly diverse category of products. They range from high-tech  
products (e.g. IC monitoring equipment) to low-tech devices (e.g. blood-pressure 
meters or syringes) and from complex, extensive and expensive equipment (e.g. MRI 
equipment operated by specialised personnel) to simple, small and inexpensive patient-
handled products (e.g. walking-assistance devices). One important characteristic of 
medical devices is that optimisation and further development often take place after they 
have been introduced on the market; they are thus driven by postmarket surveillance. 
There is no natural division between public and private research. Many medical devices  
have been developed by doctors and clinical researchers. In addition to several multi-
national corporations in this field (e.g. Philips, Siemens, General Electric, Medtronics), 
many small and medium business enterprises have developed medical devices with 
relatively small amounts of money spent on research and development. In general,  
the development of medical devices does not appear to follow any rational process  
involving a number of pre-defined stages. This type of approach, which is common in 
the development of pharmaceuticals, applies only to the more costly devices developed 
by internationally operating enterprises. Many other categories of medical devices  
follow a much less predefined path. One reason is that different stages of the process 
are executed by different actors. In many cases, they are not developed in parallel  
collaboration, but consecutively as indicated below.

In the more traditional sequential chain of development, medical devices are usually 
‘pushed’ onto the market by researchers and companies, as shown in figure 3.  
This usually happens without too much consultation from the end-users (i.e. healthcare 
professionals and patients). Within the process of consecutive development, chain  
research often results in the development of products that are not optimal for the follow-
up in the next link of the chain. This may prevent research results or products from ever 
reaching the healthcare system at all. As a result, precious research and development 
efforts could be lost or ruined.

Figure 3: Traditional development chain for medical devices.

IMDI.nl CoREs aim to effect a fundamental transformation in the traditional development 
chain. Each CoRE is a partnership amongst all three parties involved in the traditional 
development chain: researchers and developers in the scientific area and in the industry  
and users of a medical device. 
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Within the CoREs, these parties collaborate closely in order to develop innovative  
medical devices, as illustrated in figure 4. Users (formal and informal healthcare workers,  
as well as patients) will have a more active role in the research and development of 
medical devices. This arrangement has two main advan tages: medical devices will be 
better suited to the needs of end-users, and the efforts for research and development 
will be allocated more efficiently.

Figure 4: Development circle of IMDI.nl CoREs.

5.3 Selection of the IMDI-CoREs 

The eight CoREs in this initiative have been developed in a process involving a combi-
na tion of bottom-up and top-down approaches. NWO organised several rounds in which 
CoRE pro-posals could be submitted. Thereafter, NWO formed an international panel 
to review the CoRE proposals. The six members of this international review panel were 
selected from among medical-device experts from the USA, Canada and countries in 
Europe. The international review panel (IRP) consisted of:
- Prof. Toril N. Hernes (Trondheim, Norway). Research director of the medical 

technology department of SINTEF, the largest independent research organisation 
in Scandinavia.

- Prof. Andreas Melzer (Dundee, UK). Director of the Institute for Medical Science 
and Technology (IMSaT) at the University of Dundee.

- Prof. Audrey L. Nelson (Tampa, USA). Director of the Patient Safety Center of 
Inquiry at the James Haley Veterans Hospital.

- Dr. Ellen Nolte (Cambridge, UK). Director of the Health and Healthcare research 
team at RAND Europe.

- Prof. Otmar Schober (Münster, Germany). Head of the Department of Nuclear  
Medicine of  the University of Münster.

- Prof. Milan Sonka (Iowa City, USA). Head of  the Department of Electrical and  
Computer Engineering and co-director of the Iowa Institute for Biomedical Imaging.

- Prof. Brian Wilson (Toronto, Canada). Head of the laser biophysics group at the  
Ontario Cancer Institute / Princess Margaret Hospital. 

This committee assessed the proposals and made suggestions for combining the forces 
of similar proposals. The preliminary rounds and the comments by the international  
review panel contributed to the re-arrangement of the medical-device field in the 
Netherlands into regionally bound proposals for CoREs. In the final call for proposals, 
NWO selected eight CoREs. In this call, the proposals were provided with institutional 
support by the boards of the universities, healthcare institutions and industrial actors 
participating in IMDI.nl CoRE.
 
Briefly stated, the eight IMDI.nl CoREs were nominated and selected by an International 
Review Panel and the Theme Advisory Council of IMDI.nl (composition, see www.imdi.nl) 
consisting of leaders in the medical and technical sciences, the industry and professio nal  
healthcare, as well as patients and actors involved in health and health-research policy. 
The board of IMDI.nl (see www.imdi.nl), consisting of representatives of the NWO depart-
ments for health (ZonMw), physics (FOM), technology (STW) and informatics (ICTRegie) 
approved the CoREs. The CoREs were selected according to the quality and focus of 
research and development, as well as the potential to achieve international recognition 
as a leading centre of research and development in the area of medical devices.

Company

Research User
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6 Profiles of the CoREs
The eight Centres of Research Excellence of IMDI.nl (figure 5) are part of three thematic 
subgroups: Home and Rehabilitation Care, Minimally Invasive Techniques and Bio-
medical Imaging.

CoREs for home and rehabilitation care

The Centre for Care Technology Research (CCTR) is particularly competent in the 
development of instruments for home and community care. The CCTR will develop, 
evaluate and implement new medical devices for non-institutional care and care-related 
prevention. It focuses on non-institutional diagnostics and the autonomous monitoring  
of physiological and behavioural parameters at home, combined with training and 
therapy in daily life. The CCTR has a reputation for bridging the worlds of technological 
development and care practice. These efforts will allow the home-based diagnosis, 
monitoring and treatment of chronic patients and elderly people in need of care.

The Centre for NeuroControl (NeuroControl) was founded in order to develop ways 
of monitoring and deploying neuro-plasticity for improving the diagnosis and treatment 
of patients with neurological disorders. Profound insights into the underlying neural 
processes will be the foundation of the development of innovative tools by matching 
control engineering with neuroscience, signal processing with neurology and robotics 
with rehabilitative medicine.

The Centre for Smart mobility devices with improved Patient pRosthesis INTeraction 
(SPRINT) concentrates on the development of instruments (ortheses and prostheses) that 
facilitate rehabilitation in the home. Research on the interaction between patients and 
mobility devices leads to individualised, accommodating and smart mobility devices that 
can communicate with the patient and, where needed, with rehabilitation-monitoring 
centres. SPRINT endeavours to develop the next generation of intelligent mobility devices 
suitable for individual patients. The most recent knowledge concerning the learning  
process of motor control and motor learning will be used to tune prostheses and ortheses 
to match the learning capabilities of the individual patient.

The CoRE for minimally invasive techniques

The Centre for Novel Instruments for Minimally Invasive Techniques (NIMIT)  
develops affordable and easy-to-use instrumentation for minimally invasive surgery  
and interventional procedures. This centre occupies a global position within its niche 
of developing tailored, slender and multi-steerable instruments with adaptable stiffness 
and with the transmission of force information. 

It will develop innovative devices and procedures for minimally invasive interventions, thus 
creating additional benefits for science, society and business. These developments can be  
used in surgery, radiology, anaesthesiology, arthroscopy, cardiology and cardiac surgery, 
oncology, eye surgery, colonoscopy and neurosurgery performed through the nose.

CoREs for biomedical imaging

The Centre for Medical Imaging North East Netherlands (CMINEN) is highly competent 
in the field of imaging, with the goal of meeting the demand for sophisticated diagnosis 
and treatment. The initiative combines clinical and technological research and educatio-
nal facilities, state-of-the-art technology and clinical practice in a single centre, in colla-
boration with Siemens.

The Institute for Diagnostic and Interventional Imaging (IDII) has expertise in high-
precision technologies for high-field Magnetic Resonance Imaging and for interventional 
X-ray imaging. The IDII has a long history of collaboration with Philips Research. The IDII  
aims to establish and execute a coherent and internationally recognised programme of 
research and development in medical imaging.

The Medical Data Imaging Institute (MDII) develops imaging instruments used in  
the diagnosis, monitoring and treatment of cardiovascular and neurovascular diseases. 
The MDII will make synergistic improvements to medical-imaging technology and multi-
modal quantitative information processing, in collaboration with many SMEs.

The Centre for Quantitative Multidimensional Imaging for Individualised Treatment 
(Institute QuantiVision) is specialised in instrumentation to be used for quantitative 
medical image analysis. Institute QuantiVision (iQ) will develop medical imaging devices 
and protocols for quantitative analysis in order to guide therapy and enable therapeutic 
interventions, with a focus on oncology and neurology. One priority involves the realisation 
of sophisticated data reduction and feature extraction, in order to prevent healthcare 
professionals from ‘drowning’ in their data.

Each of the eight Centres of Research Excellence within IMDI.nl has its own individual 
competences in specific areas of expertise. The CoREs have agreed to respect each 
other’s competences and to collaborate in education and research when appropriate. 
They exchange students and young and established investigators, accommodating 
them in their best research environments. In areas of overlapping research interests,  
the CoREs are committed to collaborate both nationally and internationally as a part of 
the Innovative Medical Devices Initiative in the Netherlands (IMDI.nl).
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Centres of Research Excellence (CoREs)

Figure 5: Geographic distribution of the Dutch Centres of Research Excellence (CoREs).

Home and Rehabilitation Care
1. CCTR: Instrumentation for home and community care.
2. NeuroControl: Instrumentation for neurological disorders.
3. SPRINT: Instrumentation for rehabilitation care.

Minimally Invasive Techniques
4. NIMIT: Instrumentation for minimally invasive surgery.

Biomedical Imaging
5. CMINEN: Instrumentation for medical imaging in cancer.
6. IDII: Instrumentation for MRI.
7. MDII: Instrumentation for medical imaging in heart and vascular diseases.
8. QuantiVision: Instrumentation for quantitative medical image analysis.
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7 Governance
IMDI.nl functions as the overarching governance body for the eight institutes. Its function 
as a typical intermediate science organisation is similar to that of NWO, from whence 
it originated. Its governance board is therefore placed under the overall governance of 
NWO. The secretariat will be placed under the managerial guidance of the director of 
ZonMw. On the one hand, IMDI.nl supports and represents the eight CoREs in common 
issues on a national and international level, including activities intended to generate public 
and private investments in order to develop the desired national research and develop-
ment infrastructure. On the other hand, IMDI.nl serves as the body that is accountable 
for the development of the national research and development infrastructure for medical 
devices and for the funds that are entrusted to IMDI.nl. It will oversee the correct de velop-
ment of the eight CoREs, including the coordination between the CoREs.

The highest level of governance within IMDI.nl is the IMDI Board. The board, which is 
installed under the guidance of the NWO board, will consist of representatives of the 
four founding partners within NWO: the departments of physics (FOM), technology 
(STW), ICT (to be decided) and health research and development (ZonMw). The board 
will be chaired by the representative of ZonMw. The board can also decide to nominate 
members from other organisations. The IMDI Board makes decisions concerning the 
acquisition and allocation of public and private investments in IMDI.nl. It acts as the 
independent body governing the evaluation of the eight CoREs on points that exceed 
the national Standard Evaluation Protocol (SEP) for research and development.  
The SEP specifies the organisation of a self-evaluation every three years and an external 
evaluation every six years. The board advocates the IMDI initiative and is accountable 
for its progress.
 
The IMDI Board is supported by two advisory bodies: The IMDI Advisory Council and 
the IMDI Platform.

The IMDI Advisory Council, which is appointed by the IMDI Board, represents key 
players in the world of healthcare, entrepreneurship and science (present composition in 
Table 1). It advises the IMDI board on all matters that are necessary in order to develop 
and evaluate the progress of the initiative. 
 
The IMDI platform comprises representatives of all CoREs. Issues discussed in this 
platform include support for the CoREs, knowledge exchange and experiences in  
developing and managing the CoREs. The IMDI platform is the primary consultation 
body of the IMDI Board and Advisory Council with regard to scientific matters. 

The IMDI Board, Advisory Council and Platform are assisted by the IMDI secretariat. 
The IMDI officers prepare, organise and work out the meetings of the IMDI Board, the 
Advisory Council and the Platform. It functions as the communication centre of IMDI.
nl, maintaining close contact with the eight CoREs and helping to keep the initiative on 
track. The secretariat is under the guidance of the board members who are responsible 
for external communications, public affairs and the branding of the initiative.
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8 Finances
8.1 Individual contributions of the IMDI CoREs

Each CoRE has stated its 2010 combined research and development budget turnover 
for the research and development groups that make up that centre. This turnover thus 
represents the internal institutional research and development funding of these groups, 
in addition to the funds that they have raised from various external sources, including  
national and international (e.g. European) public science foundations, charitable foun-
dations and funds from research and development contracts with industries and public 
institutions. These 2010 research and development turnovers are considered as base-
lines for IMDI.nl endeavour. Taken together, these initial turnover figures show that the 
eight CoREs represent an annual research and development volume of more than € 80 
million in the Netherlands (see the blue line in figure 6). The IMDI CoREs are committed 
to keeping this baseline intact during the next decade, if no additional investments are 
available; they may thus be considered as their combined individual contributions to 
IMDI.nl. Because the initiative is intended to build up in ten years (2011-2020), the indi-
vidual contributions of the IMDI research and development field over the next decade 
may thus be estimated at approximately € 800 million.

8.2 Ambitions of IMDI.nl

In combining the eight CoREs, this initiative aims to create a strong sector that can 
provide much-needed support to the sustainability of the health care system and to the 
growth of the Dutch economy. To this end, the CoREs have the combined ambition to 
double their combined annual turnover (the red line in figure 6) after the next decade 
(i.e. from 2021 on), in order to be able to deliver the new generations of medical devices 
that are needed to keep the healthcare system sustainable and to deliver a substantial 
contribution.

8.3 Investments of IMDI.nl

The CoREs are confident (as supported by the International Review Panel) that they will 
be able to achieve self-sustainability after a decade of investments in order to sustain 
research and development budgets and outcomes of at least double the initial 2010 
levels or even to continue their growth. The same applies to their economic returns to 
society in the form of a more sustainable healthcare system and contributions to the 
growth of the economy in the Netherlands.

In order to achieve the doubled research and development turnover levels after 2020,  
the eight CoREs will seek investments from public and private sources during the  

coming decade (from 2011 to 2020). The combined investments that the eight CoREs 
aim to achieve amount to approximately € 250 million in ten years, for an average of  
€ 25 million per year (the purple line in figure 6).

8.4 The possible IMDI.nl returns on investments

An investment aimed at € 250 million may be seen as a relatively high investment target.  
The societal returns can be quite considerable as well, however, as every full-time equi-
valent saved in the healthcare system and every full-time equivalent added to the medical 
technology industry in the Netherlands could have an economic return of approximately  
€ 100,000. Experts have determined that a total IMDI investment of € 250 million over  
ten years could be recovered by 2025 in economic terms, by saving labour within health-
care system and creating jobs in medical technology in the Netherlands. The first action 
of the IMDI Board is thus to seek economic foresight (in healthcare terminology, a pros-
pective Health Technology Assessment) in order to quantify to possible rates of return of 
IMDI.nl endeavour.   

8.5 The budget-steering mechanism of IMDI.nl 

If the purple, hill-shaped line in figure 6 is regarded as external investment, the green line 
reflects the combined growth scenario of IMDI.nl. This growth represents the increase 
in the earning power of research and development funds that the CoREs are projecting. 
This means that an important steering mechanism of the IMDI Board will involve the 
question of whether the investments allocated to a specific CoRE actually result in the 
projected growth in research and development turnover of that CoRE.

IMDI.nl budget

Figure 6: Growth of the eight IMDI.nl CoREs throughout the investment period.
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9 Planning
First phase 2011 – 2013

The first three years of IMDI.nl will be devoted to attracting investments. After three 
years, an interim evaluation will be conducted. In order to attract investments, the IMDI 
Board considers an important first step, which should be set in motion as quickly as 
possible, to be the preparation of an Economic Foresight Study or prospective Health 
Technology Assessment of the entire IMDI plan.

In the first half of 2011 the CoREs will be officially opened during sessions where  
the founding partners of CoREs sign the agreement to establish the centre. The IMDI-
CoREs is already officially opened at the 13th of October 2010.

The task of seeking investments from central governmental bodies is reserved for the 
IMDI Board. After the opening conference in 2011, the IMDI Board will pay particular  
attention to the new government in order to determine its willingness to invest in IMDI.nl. 
Such investment could and should be expected to yield returns in terms of healthcare and 
industry in the Netherlands. Corporations would do best to focus on the most relevant 
CoREs, although the IMDI Board is also open to the possibility of central financing from 
private funding sources.

The separate CoREs will be encouraged to attract investments from within their own 
institutions, local businesses, health insurance companies, municipal and provincial 
funds, regional development corporations and the European Regional Development 
Fund. In addition to these sources, the CoREs will continue to seek competitive grants 
from public and private sources. All of the parties within IMDI.nl will keep each other  
informed of successful funding acquisitions. The secretariat will play an active role in 
this regard, as the success of one CoRE can promote the success of other CoREs.

Once the IMDI Board has secured central investments, the first round of allocations will 
be made to the appropriate CoREs based on the instructions of the financers. After the 
first round of allocations, the IMDI Board will evaluate the revenues from the allocations, 
adjusting the second round of allocations accordingly.

Second phase 2014-2020
It is assumed that a substantial proportion of the anticipated investments will have been 
secured by 2013. This will mark the beginning of the second phase, in which the social 
returns of the CoREs will play a leading role. The willingness of parties in the health-
care sector, business and public and private funding sources will be considered the 
most important early parameter for distributing research funding amongst the CoREs. 
This success will form a guideline for the further development of IMDI.nl. In the second 
phase, these developments will focus on helping the successful CoREs to become self-
sufficient coalitions between science, healthcare and commercial business, in which 
scientific development is accompanied by social development and in which central 
governance is no longer necessary.
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