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The Swedish model is based on the quadruple helix. 
The quadruple  helix model of innovation refers to a 

set of interactions between academia, industry,  
government and civil society, to foster economic 

and social development._
 

GOVERNMENT

ACADEMIAINDUSTRY

QUADRUPLE HELIX

CIVIL SOCIETY
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Sweden’s dedication to the health of its 
citizens is evident, as the country has long 
focused on frontline medical research and 
innovation, while simultaneously giving all 
citizens affordable access to high-quality 
healthcare. But what makes Sweden’s life 
sciences story so successful, both histori-
cally and as we look towards the future? 

Several factors deserve credit, such as a 
strong level of collaboration (a quadruple 
helix of industry, academia, government 
and civil society), high-quality research,  
a substantial clinical infrastructure, efficient 
innovation hubs, an extensive system of 
bio-data resources, as well as a socie-
ty-wide focus on prevention and health. 

Vision E-health 2025 is a national goal set by Sweden to be the leader 
 in utilising digitisation and e-health opportunities by the year 2025.  

This vision is one of many that signal Sweden’s commitment to issues 
 of health and the life sciences, as the nation proactively develops a 

healthcare system that is already ranked high internationally. 

LIFE SCIENCES  
ENABLING TOMORROW’S  
HEALTHCARE SOLUTIONS
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Sweden’s dedication to the health of its citizens 
is evident, as the country has long focused on  

frontline medical research and innovation, while  
simultaneously giving all citizens affordable

access to high-quality healthcare.
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COLLABORATION
 IS KEY

—
One of the main underlying factors for Sweden’s success as a life sciences 

nation is collaboration. There is a strong drive for and a long tradition of  
successful collaboration among healthcare providers, researchers,  
business interests and academia. On one hand this translates into a  

direct strength as more fields and organisations cooperate, but it has 
 also led to the distance between research and field application  

shrinking considerably, with fewer steps in between.

GOVERNMENT

ACADEMIAINDUSTRY

CIVIL SOCIETY
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Collaboration appears in many forms, 
including at national specialist research 
centres, science parks and hubs, start-up 
companies and large corporations. Other 
examples are the development of living 
labs where civil society, often users, are 
collaborating with other actors in the 
innovation process, creating a quadruple 
helix system, together with the traditional 
actors in triple helix collaborations – 
government, industry and academia. 

In order to make priorities clear, to coordi-
nate policies and to increase the pace of 
the work required to meet challenges, the 
Swedish government has established a 

coordination function in the Government 
Offices especially for the field of life 
sciences (an office for life sciences).

Its mission is to promote advances in 
knowledge, innovation and quality in 
medical and health care, as well as at 
universities and university colleges.  
The office is also tasked with making 
it more appealing and rewarding for  
life sciences companies to establish 
themselves and operate in Sweden.  
The goal is to successfully manage 
future health challenges and continue 
to develop Sweden as a competitive
life sciences nation.

Collaboration appears in many forms,  
including at national specialist research  

centres, science parks and hubs,  
start-up companies and 

 large corporations.

 — 
TRANSPARENT REGULATION

In Sweden, there are ample opportunities for 
the commercialisation of pharmaceuticals and 
medical technology products and services, in 

part thanks to a number of government agencies 
with high competence and transparent and 

effective regulatory processes. The Swedish 
Medical Products Agency and the Dental and 
Pharmaceutical Benefits Agency are working 
actively to support research and development 

in their respective fields, both nationally 
 and internationally.
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LUND UNIVERSITY has begun a research school with a focus on societal 
challenges and Agenda 2030, which will host some 20 doctoral students and 
is the first of its kind in Sweden. Together with Malmö University, Vinnova 
(Sweden’s Innovation Agency), the Research Institutes of Sweden (RISE, 
Sweden’s research institute and innovation partner), and twelve companies, 
the university is also investing SEK 110 million (EUR 10.5 million) over six 
years in a research centre to develop biological drugs, that is, drugs whose 
active substance has been produced in, or purified from, living cells or 
tissue. Sweden has a history of innovation in biological drugs, for example 
through the research of the company Pharmacia.

RENOWNED 
RESEARCH  

AT HIGHLY RANKED 
UNIVERSITIES

—
One of the branches of the collaboration quadruple helix is academia.  

Sweden is home to several renowned universities with a long 
 tradition of medical research, which, in collaboration with  

other actors, drive innovation forward.

Sweden is investing heavily in research in 
the field of life sciences, and almost half of 
all Swedish scientific publications are in 
this field. The quality of the Swedish 
research maintains a high level and is    

frequently quoted in distinguished inter-
national science publications. The following 
is a list of universities with a focus on life 
sciences: 
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LINKÖPING UNIVERSITY is the base for the Wallenberg 
AI, Autonomous Systems and Software Program (WASP). 
It is Sweden’s largest individual research programme 
ever, a major national initiative for strategically motivated 
basic research, education and faculty recruitment. The 
programme addresses research on artificial intelligence 
(AI) and autonomous systems acting in collaboration 
with humans, adapting to their environment through 
sensors, knowledge and information, and forming  
intelligent systems-of-systems. 

KAROLINSKA INSTITUTET in Stockholm is ranked as 
one of Europe’s – and within several subject categories, 
one of the world’s – foremost medical universities.  
It is the members of the Nobel Assembly at Karolinska 
who select the annual Nobel laureates in physiology 
or medicine.

UMEÅ has a strong tradition within  
genetics, molecular biology and neurology. 
Global health and Infection biology are 
strong areas of research, as well as the 
comprehensive research in ageing.  
Successful research is conducted on  
diabetes cure and prostate cancer. 

UPPSALA UNIVERSITY is another institution that 
stands up to international comparison. In the field 
of medicine and pharmacy, one particularly note-
worthy success is ENABLE – a European collabo-
rative project coordinated from Uppsala with a 
focus on developing the antibiotics of the future. 
The university has received new grants from the 
European Research Council (ERC).

SAHLGRENSKA ACADEMY, the Faculty of Medicine 
at the University of Gothenburg, is also known for its 
cutting-edge research and procedures, such as the 
world’s first successful uterus transplant. Further-
more, its research in dentistry is ranked as number 
five globally.
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AN INFRASTRUCTURE 
THAT KEEPS UP WITH 

THE TIMES
— 

Sweden not only has universities at the forefront of medical 
 research but is also actively working to improve infrastructure for 
 clinical studies where healthcare, researchers and the business 

 community work together for the patient’s best interests. 

Clinical Studies Sweden, a collaboration 
between the Swedish Research Council 
and the country’s healthcare regions, 
aims to build a national research infra-
structure that strengthens the conditions 

for conducting clinical studies. This type 
of coordination enables more efficient 
studies where patients can participate 
regardless of where in the country they live.
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Sweden has spent decades 
 investing heavily in infrastructure 

for research in life sciences.

11



SciLifeLab is a national centre for the 
molecular biosciences with a focus on 
health and the environment, to which more 
than 150 research groups are affiliated. 
The centre provides national access to 
advanced technologies and information. 
SciLifeLab collaborates with health and 
medical services, authorities and the 

business community in order to apply 
research results directly in society in the 
form of new clinical methodologies, new 
drugs and an improved environment. 
Many successful projects are based on 
one or more of the technology platforms 
from SciLifeLab.

Sweden has spent decades investing heavily in infrastructure for research 
in life sciences. Below are some examples of research facilities that 
conduct world-leading research, and projects that play an extensive 
role for research. All of these are available to researchers across the 
country and are open to collaboration between researchers and 
industry, both nationally and internationally.
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Human Protein Atlas (HPA) is a project 
aimed at mapping all human proteins in 
cells, tissue and organs using advanced bio-
molecular methods. In 2014, the first ‘com-
plete’ version of the protein atlas database 
was launched, providing information based 
on analyses of more than 25,000 antibodies 
that can identify about 17,000 unique human 
proteins. All data is openly available to all 
researchers in, for example, academia and 
industry. The protein atlas is an important 
tool for research and, by extension, for the 
development of healthcare.

There are also ongoing large-scale pro-
jects within so-called Personalised  
Medicine, aimed at diagnosing, curing 
and treating patients based on the indi-
vidual’s unique conditions. One example 
is Genomic Medicine Sweden (GMS), 
where they work with advanced sequencing 
technology to analyse genomes in clinical 
practice. Genomics, the analysis of our 
genomes, is used as a diagnostic method 
for both rare hereditary diseases and can-
cer. GMS has the ambition to make these 
diagnostic tools available equally 
throughout the country by establishing 
regional centres. Its work is carried out in 
collaboration with universities and university 
hospitals throughout the country.

MAX IV Laboratory, which today has the 
world’s brightest synchrotron, has been 
around for 30 years. The new facility was 
inaugurated 2016. Close to MAX IV, the 
European Spallation Source (ESS) is 
being built as a joint European research 
facility, which will be an important 
resource for researchers from all over 
Europe. Both of these facilities give 
researchers from academia and industry 
the opportunity to study not only the 
structure and function of proteins and  
biofilms, but also other types of material 
research with applications in areas such 
as energy and the environment.
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FROM IDEAS 
 TO RESULTS

— Swedish law gives researchers the right to the research they carry out; 
they can themselves apply for patents and can choose when and where 

their research results should be reported. Outside academia, it is
 typically the company or employer who owns those rights.  

The Swedish life sciences industry com-
prises more than 40,000 employees in 
about 3,000 companies. A thriving eco-
system of researchers, experienced serial 
entrepreneurs and business angels con-
tributes to the high number of start-ups 
being added every year in the life sciences.

A strong contributing factor in the 
increasing number of start-ups is the cur-
rent trend of global companies to open 
their processes for innovation to collabo-
ration with smaller companies, academia 

and the healthcare sector to exploit the 
opportunities with digitalisation in health 
and life sciences. 

Important components of this develop-
ment are the rapidly growing number of 
innovation hubs where information is 
exchanged. These hubs complement tra-
ditional incubators whose main task is to 
contribute to the commercialisation of 
research. Innovation hubs offer the per-
fect environment for business creation 
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There are currently at least 65 innovation 
hubs in Sweden, including some that are 

directly targeted at life sciences.

These innovation hubs typically offer 
office premises, customer and investor 
networks, and partner agreements with 
suppliers of support services. While incu-
bators are closely linked to colleges, 
universities and research institutes, inno-
vation hubs are usually more focused on 
the business aspects of life sciences. 
Together, these environments give an 
entrepreneur or researcher the opportunity 
to transform research results or new 
technology into marketable innovations.

There are currently at least 65 innovation 
hubs in Sweden, including some that are 
directly targeted at life sciences. Swedish 
Incubators & Science Parks (SISP) is the 
Swedish industry association for incuba-
tors and science parks. SISP has 65 
members all over Sweden who together 
represent more than 5,000 companies 
with just over 70,000 employees.
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Medicon Village is a life sciences-oriented 
research village in Lund. The village is 
home to both private enterprise, innovative 
support, and academic research, primarily 
Lund University’s cancer unit. Researchers, 
innovators, business people and other 
experts are able to work together and 
exchange ideas. The entire health chain is 
represented – prevention, diagnostics, 
treatment and care – and these diverse 
activities together create a value chain from 
thought and idea to the support and devel-
opment of a finished product or service.

The Stockholm–Uppsala region is Sweden’s 
largest life science cluster. It includes half 
the business community in life sciences, 
five universities and health and medical 
care for almost three million people. 

Testa Center is a collaboration between 
Vinnova and GE Healthcare, where the 
ambition is to contribute to developing 
Sweden as a global leader in the devel-
opment and production of biological 
drugs. TestaCenter offers infrastructure 
for the verification and validation of 
large-scale production processes. The 
goal is a creative and open environment, 
where academic groups, start-ups and 
larger companies can verify technical or 
biological projects in a bioprocess facility.
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Sahlgrenska Science Park in Gothenburg 
brings together life sciences participants 
and a large network within the business 
sector to deliver expert knowledge and 
experience based on commercial viability. 
The idea is to use collaboration between 
companies, the healthcare sector, the 
University of Gothenburg and Chalmers 
University of Technology to strengthen 
the competitiveness of life sciences and 
to develop start-ups.

BioVentureHub offers infrastructure for 
medical and biotech companies and aca-
demic research groups to work in proxim-
ity and collaborate on different projects. It 
gives ambitious young companies the 
opportunity to take advantage of expertise 
and infrastructure previously only available 
to established companies. BioVentureHub, 
located in the heart of Astra Zeneca’s 
research facility outside Gothenburg, 
acts as a nursery for research companies 
within the pharmaceuticals and medical 
technology sectors. Companies gain 
access to research resources, knowledge 
and an international research environment.  
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A SWEDISH
 TREASURE CHEST 

OF STRUCTURED DATA 
AND BIOLOGICAL 

SAMPLES 
— 

Another feature of Swedish society that aids the life sciences is the 
system of national personal registration. Since 1947 all  Swedes have 
each been assigned a unique personal identification number which 
allows data for a specific individual to be linked between different 

archives and records. The number is used for contacts with  
authorities and for all healthcare documentation. 

There are different types of registries that 
act as knowledge hubs in the Swedish 
healthcare system to aid with development, 
follow-up and research. With the help of 
the registries, the government can follow, 
analyse and report on health and social 
conditions while researchers gain access 
to huge amounts of data. The National 
Board of Health and Welfare is responsible 
for several individual-based national 
health data registries. The health data 
registries are based on mandatory regula-
tions and regulatory requirements. 

In addition to the mandated national 
health data registries, there are high quality 
databases based on voluntary participation 
in each region and county council. The 
system with personal identification 
numbers also makes it easier for experi-
mental research to be transferred to a 
clinic, and expedites epidemiological 
studies aimed at finding the connections 
between ill health and factors that increase 
health risks. These types of studies are par-
tially carried out by analysing data from 
different databases such as biobanks, 
health data registries and/or diagnos-
tic-specific quality records. 
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With the help of the registries, the  
government can follow, analyse and  

report on health and social conditions
while researchers gain access to huge 

amounts of data.
 

Healthcare centres throughout Sweden 
every day register problems, measure-
ments and results based on each individ-
ual patient. In 2015, the national quality 
registries released data for approximately 
580 research projects and published more 
than 400 scientific articles. To facilitate 

research using registry data, there’s a 
website where researchers can search 
through the content of many of Sweden’s 
databases. All information in both the 
national health and the quality data 
records is of course anonymised. 
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Biobank Sweden is a unique resource 
that includes more than 150 million tissue 
samples and associated healthcare data. 
The dominant part (95%) consists of sam-
ples taken for diagnosis. The healthcare 
centres and hospitals also collect thou-
sands of tests for research in registry 
analyses, academic studies, clinical trials 
and the like.

There is a huge resource potential in 
Biobank Sweden and intensive cooperation 
among academia, the healthcare sector 

and the business community, both 
nationally and internationally, to better 
utilise this asset. One of the most important 
tasks is to further develop infrastructure 
for biobanking nationally and to promote 
increased accessibility and the utilisation 
of samples and linked data. Ensuring the 
use of the biological samples in biobanks 
for the purpose of research, screening 
and treatment is of utmost importance for 
developing the healthcare sector.
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AIDA is a national arena for research and 
innovation into the use of AI for medical 
image analysis. Modern AI fits perfectly 
into the healthcare objective of tailoring 
treatment for each patient. Not least in 
image diagnostics, such as radiology and 
pathology, many research studies have 

shown that AI has enormous potential to 
contribute to higher quality and efficiency 
in healthcare. Academia, healthcare and 
industry come together under the AIDA 
project to translate technological 
advances in AI to benefit patients.

Another potential use of Swedish data is 
to take advantage of new technologies 
based on analysis of large amounts of 
structured, high-quality data such as 
machine learning and AI. Possibilities 

include intelligent decision support within 
healthcare, welfare technology in care, 
and advanced image diagnostics such as 
the Swedish project Analytic Imaging 
Diagnostics Arena (AIDA).
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DRIVING THE TREND 
FROM HEALTHCARE 
 TO PUBLIC HEALTH 

— There is more than high-technological solutions and research 
behind the Swedish system. There is also an aspect that has more 

 to do with social norms and lifestyles. Broadly speaking, Swedes have 
a basically healthy attitude towards diet and exercise. 

Government food recommendations, 
sports activities and outdoor days at 
school, and a widespread membership in 
amateur sports associations have long 
been part of the typical Swedish everyday 
life. School nurses, childhood vaccination 
programmes, subsidised eyewear and 
free dental care up to the age of 23 are 
examples of preventive societal efforts. 
Many Swedish workplaces have both 
wellness and exercise periods during 
working hours. All to increase the pros-
pect of a healthy population. 

Even as the health and medical care system 
functions very well, Sweden, like all coun-
tries, needs to prepare for a transition from 

healthcare to wellness in order to care for 
an ageing population and an increased 
number of people with chronic diseases. 
According to an OECD (Organisation for 
Economic Co-operation and Develop-
ment) report from 2017, on average only  
2.8 per cent of member countries’ health-
care budgets are invested in preventive 
measures. We now know much more 
about the underlying causes of many of 
the most common diseases. This, in com-
bination with technology developments for 
early diagnosis, gives the opportunity to 
prevent and delay the time when a disease 
begins to affect daily life.
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 School nurses, childhood vaccination  
programmes, subsidised eyewear and free 
dental care up to the age of 23 are examples 

 of preventive societal efforts.
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In 1986 Sweden was the first country to 
stop using antibiotics in feed for 
growth-promoting purposes in healthy 
animals, which has since become law 
throughout the EU. Sweden has initiated 
and hosted the international research col-
laboration Joint Programming Initiative on 
Antimicrobial Resistance, which now 
includes 27 countries. Also, the Swedish 
Public Health Authority leads WHO’s work 
on standardising methods for monitoring 
resistant bacteria within the Global Anti-
microbial Resistance Surveillance System 
(GLASS).

Over the years, Sweden has developed a 
high level of expertise in research, moni-
toring, prevention and treatment of infec-
tions of resistant bacteria in humans and 
animals. Swedish regions and county 
councils cooperate and coordinate the 
introduction and dissemination of new 
knowledge and methods to prevent the 
spread of antibiotic resistance. 

COMBATTING ANTIBIOTIC 
RESISTANCE 

— A different aspect of preventive care is how to face the threat of  
antibiotic resistance. Antibiotics save lives, a situation people have long 
taken for granted. The increase in antibiotic resistance is a major global 

health risk, and there is broad political consensus in Sweden to  
prioritise efforts to combat the trend. 

24



In 1986 Sweden was the first country to stop 
using antibiotics in feed for growth-promoting 
purposes in healthy animals, which has since 

become law throughout the EU.
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IN CONCLUSION
— 

In recent decades there has been a fantastic development in
 healthcare around the world. More people than ever now survive

 cancer, heart attacks or strokes. Newly born babies with rare genetic 
diseases can now receive diagnosis and treatment so quickly that 

life-threatening conditions can be successfully averted. 

Developments in image diagnostics and 
genetic analysis, the understanding of how 
a cell works, the possibility of developing 
human proteins for treatment in cells, and 
gene therapies are some examples. 

Sweden has excellent expectations of 
succeeding in further developing the 

effective and equal care that exists today. 
But the challenges of the future cannot be 
addressed with yesterday’s solutions. 
Success requires a proactive approach 
and the acquisition of new knowledge,  
as well as utilising the opportunities that 
come with digital advancements. 
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Success requires a proactive approach 
 and the acquisition of new knowledge, as  

well as utilising the opportunities that come  
with digital advancements.. 
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A LOOK AT SWEDISH 
LIFE SCIENCE 
INNOVATIONS

— 
Historically, Sweden has shown innovative power in 

terms of biological drugs, that is drugs whose active substance 
 has been produced in, or purified from, living cells or tissue.  

Swedish-based Pharmacia developed one of the first protein drugs, 
 a coagulation factor that replaces the deficiency of haemophiliacs. 
Today, the factor can be cultivated in test tubes. Other examples are 
protein drugs tailored for specific tumours, for example antibodies 

directed against cancer cells. Sobi is an international pharmaceutical  
company based in Stockholm that is focussed on rare  

diseases and has vast knowledge in protein technology  
and the production of biological drugs.
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Elekta is a global medical technology 
company that is committed to ensuring 
that everyone with cancer has access to – 
and benefits from – precise and personal-
ised radiotherapy treatments. Every year, 
more than 15 million people globally are 
diagnosed with cancer. Radiotherapy 
remains an important component of cancer 
treatment with approximately 50 per cent of 
all cancer patients receiving radiotherapy, 
and every year around 1.5 million patients 
around the world are treated with Elekta’s 
clinical solutions. 

Elekta collaborates closely with custom-
ers to create the tools they need to treat 
patients more effectively, precisely and 

efficiently. Their long-term relationships 
with medical centres and research institu-
tions worldwide have driven break-
throughs and delivered many of the lead-
ing cancer-care innovations used in 
radiotherapy and neurosurgery today.

With the 2018 launch of Elekta Unity, a 
cutting-edge magnetic resonance radiation 
therapy (MR/RT) technology, Elekta is 
transforming the treatment paradigm of 
radiation oncology for clinicians and 
patients across the globe.

PRECISION RADIATION MEDICINE
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Cellink produces bio-inks and associated 3D print-
ers and makes it possible to print biological Cellink, 
a Swedish–American company founded in 2016, 
produces bioinks and 3D bioprinters developed 
in-house that make it possible to print biological 
tissues. The bio-ink consists of nanocellulose and 
it is mixed with the cells that are to be examined. 
Testing of medicines and cosmetics can be done 
on the printed tissue, rather than on experimental 
animals. A long-term goal is to be able to print 
human spare parts.

Cellink’s biomaterial innovation enables human cells 
to grow and thrive as they would in the natural 
human body environment. Today, the company’s 
technology platform is being used to print tissues 
such as liver, cartilage, skin, and even fully func-
tional cancer tumours. The company supplies 
hundreds of prestigious labs at companies and 
universities around the world.

BIO-INKS AND BIOLOGICAL TISSUE 
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EXPERIENCE BIKING
BikeAround is an experience bicycle for 
elderly people, sufferers of dementia or 
Alzheimer’s, or people with cognitive dis-
abilities. It combines physical, social and 
cognitive activation. The bike is placed in 
front of a curved screen where images 
from Google StreetView are projected.  
As the user pedals, the images move, and 
allows the user to cycle to places they 
have a personal relationship to and can 
bring memories to life, or even allow 
them to visit new places virtually.

The company behind BikeAround is 
Camanio Care, a care technology com-
pany developing smart solutions for digital 
home care. The company offers several 
digital service platforms, products and 
services. By optimising the mix of physical 
and digital care, Camanio Care works to 
support the basic needs of individuals and 
to increase the freedom, efficiency and 
quality of care.
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SWEDISH HEALTHCARE IN BRIEF
According to the Swedish Health and Medical Services Act,  
care must be given with respect for the equal value of all  
people and for the dignity of the individual person. Sweden is 
divided into 21 regions with responsibility for financing and  
providing healthcare. Funding consists primarily of regional  
and local taxes, with a national redistribution system to  
guarantee equivalent health and medical care throughout 
 the country.

•   Healthcare is heavily subsidised, with low patient fees and 
a high-cost ceiling

•  The entire population has access to care

•   Sweden has free healthcare for children and young people 
under the age of 20

•   Most hospitals are public, but in primary care there are many 
private actors

•   Sweden has more doctors and nurses per capita than most 
EU countries

• The average hospital stay is very short

•The free choice of care and quick access to care are statutory

•   Sweden is one of the EU countries spending the most per 
capita on healthcare.
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