
The journey from a research breakthrough 
to an innovation that improves the lives for 
people can vary in any number of ways.  
We have collected a selection of such  
journeys from Karolinska Institutet in the 
fields of Diagnostics, Medtech, Biotech, 
Digital Health, Social Innovation and  
Pharma. We hope that every one of them 
gives you an inspirational snapshot of the 
process that takes ideas to innovation.  
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INTRODUCTION

Karolinska Institutet has a proud 
history of ground breaking dis-
coveries that have improved the 
lives for people all over the world, 
with the pacemaker, the gamma 
knife and the Seldinger tech-
nique as inspirational examples. 
Now we have the opportunity to 
re-establish Sweden as a strong 
global actor in life sciences.  
Region Stockholm has a stated 
ambition of securing the region 
a place among the world’s five 
leading life sciences hubs by 2023. 
This is where we have a key role 
to play. As Sweden’s top medical 
university, Karolinska Institutet 
has a responsibility to contrib-
ute to the development of socie-
ty as a whole, particularly in the 
health care sector. The journey to 
that goal involves, among other 
things, greater innovation and 
continued concerted knowledge 
development.

In this booklet, we present 
some of the ideas that have ema-
nated from Karolinska Institutet 

over the past 20 years; ideas se-
lected to reveal the breadth of our 
work. We hope they will inspire 
and encourage yet more innova-
tion.

At the same time as needing to 
be better at noticing and encour-
aging new ideas, we must also be 
better at developing them so that 
more of them become innova-
tions that can be implemented in 
the healthcare system. We do not 
achieve substantive change until 
new breakthroughs reach every-
day healthcare in the form of new 
products and methods and im-
proved organisation and working 
practice.

This is something for us to 
work on in the future. We need 
to know more about the extent to 
which our research and develop-
ment leads to societal benefit and 
improves daily life for patients  
and staff: the obstacles we need to 
remove and the success factors we 
should embrace. My ambition is 
to strengthen this knowledge, also 

on the national level, by working 
for more research related to how 
we best implement new products 
and findings to create world-class 
healthcare.

As we call for increased inno-
vation and commercialisation, 
we must maintain transparency 
and academic freedom. This re-
quires robust ethical and critical 
think ing.

Ole Petter Ottersen
President of Karolinska Institutet

“WE DO NOT 
ACHIEVE  

SUBSTANTIVE 
CHANGE UNTIL 

NEW BREAK-
THROUGHS 

REACH EVERYDAY 
HEALTHCARE.”
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CONTENTS

CUROSURF
The Curosurf story is a tale 
of success. To date, the 
drug has saved the lives 
of around one million 
premature babies world-
wide. And the story is far 
from over.  

Page 12 

ENCARE/ERAS
The introduction of ERAS 
Society surgery guidelines re-
sults in reduced time spent in 
hospital. The methods, which 
are being promoted by the 
company EnCare, have  
improved care provision in 
some 23 countries. Page 16

2009

ONCOPEPTIDES
Oncopeptides has a new 
drug candidate for the treat-
ment of a form of cancer of 
the blood, multiple mye-
loma, under development. 
KI Innovations played a key 
role in getting the project 
underway.  Page 41

2000

COGMED/COGNITION 
MATTERS 
Children who exercise their  
working memory also find it easier 
to concentrate. This was one of the 
key insights that Torkel Klingberg 
gained from developing a clinical  
training programme for children 
with ADHD.  Page 32

2001 

MIPS
Hans von Holst is in his 
element where different 
disciplines intersect. This is 
where his ideas have helped 
create MIPS, a technology 
that improves the protec-
tive properties of everyday 
helmets. Page 34

2001 

AEROCRINE
Aerocrine developed 
the world’s first nitrogen 
monoxide test for asthma 
sufferers. Today, the product 
is used around the globe to 
monitor asthma symptoms 
and adjust medication 
accordingly. Page 40

1997 

BIOLAMINA 
Family business BioLamina 
has a unique technology 
for growing stem cells. It is 
an area that is currently  
experiencing strong 
growth and now the 
company is scaling up 
production. Page 18

2008 

PHARMA
Culpa nos alis mossectem 
eatum am quas dolenia 
con placea sunt quo eaquis 
re, suscil magnis in co-
nectur rem ipsa veliat explit 
re volest, aborionserum 
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DIAGNOSTICS
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re, suscil magnis in co-
nectur rem ipsa veliat explit 
re volest, aborionserum 
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BIOARCTIC  
NEUROSCIENCE
BioArctic is getting closer 
to producing a drug that 
substantially limits  
the development of 
Alzheimer’s.  

Page 22

DIAGNOSTICS
Culpa nos alis mossectem 
eatum am quas dolenia 
con placea sunt quo eaquis 
re, suscil magnis in co-
nectur rem ipsa veliat explit 
re volest, aborionserum 

Page 36

BIOTECH
Culpa nos alis mossectem 
eatum am quas dolenia 
con placea sunt quo eaquis 
re, suscil magnis in co-
nectur rem ipsa veliat explit 
re volest, aborionserum 

Page 36

BIOTECH
Culpa nos alis mossectem 
eatum am quas dolenia 
con placea sunt quo eaquis 
re, suscil magnis in co
nectur rem ipsa veliat explit 
re volest, aborionserum 

Page 36

BIOTECH
Culpa nos alis mossectem 
eatum am quas dolenia 
con placea sunt quo eaquis 
re, suscil magnis in co
nectur rem ipsa veliat explit 
re volest, aborionserum 

Page 36

BIOTECH
Culpa nos alis mossectem 
eatum am quas dolenia 
con placea sunt quo eaquis 
re, suscil magnis in co-
nectur rem ipsa veliat explit 
re volest, aborionserum 

Page 36

BIOTECH
Culpa nos alis mossectem 
eatum am quas dolenia 
con placea sunt quo eaquis 
re, suscil magnis in co-
nectur rem ipsa veliat explit 
re volest, aborionserum 

Page 36

BIOTECH
Culpa nos alis mossectem 
eatum am quas dolenia 
con placea sunt quo eaquis 
re, suscil magnis in co-
nectur rem ipsa veliat explit 
re volest, aborionserum 

Page 36

BIOTECH
Culpa nos alis mos-
sectem eatum am 
quas dolenia con 
placea sunt quo ea-
quis re, suscil magnis 
in conectur rem ipsa 
veliat explit re vo-
lest, aborionserum 

MEDTECH
Culpa nos alis mossectem 
eatum am quas dolenia 
con placea sunt quo eaquis 
re, suscil magnis in co-
nectur rem ipsa veliat explit 

re volest, aborionserum

DIAGNOSTICS
Culpa nos alis mossectem 
eatum am quas dolenia 
con placea sunt quo eaquis 
re, suscil magnis in co-
nectur rem ipsa veliat explit 

re volest, aborionserum

PHARMA
Culpa nos alis mossectem 
eatum am quas dolenia 
con placea sunt quo eaquis 
re, suscil magnis in co-
nectur rem ipsa veliat explit 

re volest, aborionserum

DIAGNOSTICS
Culpa nos alis mossectem 
eatum am quas dolenia 
con placea sunt quo eaquis 
re, suscil magnis in co-
nectur rem ipsa veliat explit 

re volest, aborionserum

DIAGNOSTICS
Culpa nos alis mossectem 
eatum am quas dolenia 
con placea sunt quo eaquis 
re, suscil magnis in co-
nectur rem ipsa veliat explit 

re volest, aborionserum

DIAGNOSTICS
Culpa nos alis mossectem 
eatum am quas dolenia 
con placea sunt quo eaquis 
re, suscil magnis in co-
nectur rem ipsa veliat explit 

re volest, aborionserum

DIGITAL HEALTH
Culpa nos alis mossectem 
eatum am quas dolenia 
con placea sunt quo eaquis 
re, suscil magnis in co-
nectur rem ipsa veliat explit 

re volest, aborionserum

BIOTECJ
Culpa nos alis mossectem 
eatum am quas dolenia 
con placea sunt quo eaquis 
re, suscil magnis in co-
nectur rem ipsa veliat explit 

re volest, aborionserum

SOCIAL INNOVATION
Culpa nos alis mossectem 
eatum am quas dolenia 
con placea sunt quo eaquis 
re, suscil magnis in co-
nectur rem ipsa veliat explit 

re volest, aborionserum

DIAGNOSTICS
Culpa nos alis mossectem 
eatum am quas dolenia 
con placea sunt quo eaquis 
re, suscil magnis in co-
nectur rem ipsa veliat explit 

re volest, aborionserum

DIGITAL HEALTH
Culpa nos alis mossectem 
eatum am quas dolenia 
con placea sunt quo eaquis 
re, suscil magnis in co-
nectur rem ipsa veliat explit 

re volest, aborionserum

PHARMA
Culpa nos alis mossectem 
eatum am quas dolenia 
con placea sunt quo eaquis 
re, suscil magnis in co
nectur rem ipsa veliat explit 

re volest, aborionserum

DIGITAL HEALTH
Culpa nos alis mossectem 
eatum am quas dolenia 
con placea sunt quo eaquis 
re, suscil magnis in co
nectur rem ipsa veliat explit 

re volest, aborionserum

DIGITAL HEALTH
Culpa nos alis mossectem 
eatum am quas dolenia 
con placea sunt quo eaquis 
re, suscil magnis in co-
nectur rem ipsa veliat explit 

re volest, aborionserum

DIGITAL HEALTH
Culpa nos alis mossectem 
eatum am quas dolenia 
con placea sunt quo eaquis 
re, suscil magnis in co
nectur rem ipsa veliat explit 

re volest, aborionserum

DIGITAL HEALTH
Culpa nos alis mossectem 
eatum am quas dolenia 
con placea sunt quo eaquis 
re, suscil magnis in co-
nectur rem ipsa veliat explit 

re volest, aborionserum

BIO
Culpa nos alis 
mossec tem 
eatum am 
quas dolenia 
con placea 
sunt quo ea-
quis re, suscil 
magnis in 

MODUS  
THERAPEUTICS
Many years’ research has led 
Mats Wahlgren to a possible 
first drug treatment for acute 
manifestations of sickle cell 
anemia - a genetic condition 
that affects millions of people.   

 Page 42

2004

APREA  
THERAPEUTICS
Aprea Therapeutics is 
working on the develop-
ment of new p53-based 
treatment for cancer. 
Klas Wiman is one of the 
company’s founders.

Page 6

2002
DIAGNOSTICS
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con placea sunt quo eaquis 
re, suscil magnis in co-
nectur rem ipsa veliat explit 
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MEDTECH

DIAGNOSTICS

BIOTECH

DIGITAL HEALTH

SOCIAL INNOVATION

PHARMA

20 years of innovation

LEXPLORE
The eye movement of a 
child reading may indicate 
an increased risk of  
dyslexia or reading 
difficulties. This discovery 
led to the formation of the 
company Lexplore.

 Page 30

2016 

DÖBRA
The DöBra (“Die Well” ) 
cards help people to reflect 
on and talk about their 
values and preferences for 
the end of life—a topic that 
can often be difficult  
to raise.

Page 8

2017 

SCIBASE 
SciBase improves the reliabil-
ity of malignant melanoma 
diagnoses. The technique 
is used by skin doctors to 
support decision-making 
as an alternative to biopsies 
in cases of suspected skin 
cancer. Page 20

1998 

A selection of stories from Karolinska Institutet 

Here we present selection of stories from 
the past 20 years of innovation. There are of 
course many more excellent examples to high-
light, and many more individuals who have 
been crucial in the process of transforming 
research results into societal benefit. We have 

attempted to provide an idea of the variety 
of what is done here at Karolinska Institutet.  
A variety that sustains our leading position in 
research and development that we see today. 

We hope to inspire an increase under-
standing about innovation.

THE TIMELINE

The journey from a research breakthrough to an innovation that improves the lives 
for people can vary in any number of ways. We have collected a selection of such 
journeys from Karolinska Institutet in the fields of Diagnostics, Medtech, Biotech, 
Digital Health, Social Innovation and Pharma. We hope that every one of them gives 
you an inspirational snapshot of the process that takes ideas to innovation.   

CELLAVIVA/ 
NEXTCELL PHARMA 
Biobank Cellaviva offers parents-
to-be the chance to store stem cells 
from umbilical cord blood and tissue 
at birth. Experiences from stem cell 
management have now led to the  
development of one of Sweden’s first 
cell therapy drug treatments.  Page 24 

2014

2005    2006     2007     2008      2009     2010     2011     2012    2013     2014     2015     2016     2017    

CHUNDSELL  
MEDICAL
Chunde Li is behind a 
unique test to distinguish 
benign prostate cancer 
from aggressive forms of 
the condition that require 
immediate treatment. 

 Page 10

2005 

EXTRODUCER
Staffan Holmin has developed 
a microcatheter that delivers 
drugs and cells directly to 
the body’s organs via blood 
vessels. The next step is to take 
samples from organs that are 
hard or too risky to reach with 
other methods. Pages 36

2014

HEARTRUNNER 
SWEDEN
In Sweden, there are  
currently some 20,000  
volunteers ready to respond 
to help cardiac arrest victims. 
A smartphone alert system 
guides them directly to 
victims. Page 38

2016
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RAYSEARCH  
LABORATORIES
Approximately five  
million cancer patients 
have received optimised  
radiotherapy with the help 
of RaySearch Laboratories.  

 Page 28

2000

SPRINT  BIOSCIENCE/
PELAGO
Top research is based on team-
work, with success derived from 
continually querying results. Pär 
Nordlund likens the work of a 
research director to the job of 
forming a talented corporate 
team.  Page 26

2009

1992/2012
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Guardian of the genome
Aprea Therapeutics AB is working on the development of a new p53-based  
treatment for cancer. Klas Wiman is one of the company’s founders, and he  
draws a clear distinction between the roles of researcher and entrepreneur.

The history behind 
the p53 discovery

p53 was discovered at the end 
of the 1970s by seve ral resear-
chers. One of them, Sir David 
Lane, is currently at Karolinska 
Institutet where he heads a 
research group in the field.  
He is also Chief Scientist at 
Singapore’s Agency for Scien-
ce, Technology and Research.

QUICK FACTS

A key element of the body’s de-
fences against cancer - the protein 
p53 - was discovered at the end of 
the 1970s. p53 was later dubbed 
“the guardian of the genome” be-
cause amongst other characteris-
tics it can respond when damage 
to cells’ DNA occurs. The absence 
of functioning p53 greatly increas-
es the risk of cancer. Mutations in 
the p53 gene are found in around 
half of all tumors and is the most 
common genetic change in cancer.

“The discovery of p53 mu-
tations in cancer attracted a lot of 
attention at the end of the 1980s, 
and it was at that point that I 
started my research in the p53 
field. After a few years we decided 
to look for a molecule that could 
get mutant p53 working again 
and kill cancer cells,” explains 
Klas Wiman, professor at Karo-
linska Institutet.

Many were sceptical
At the beginning of the 2000s, 
Wiman and his colleagues Galina 
Selivanova and Vladimir Bykov 
had identified a mole cule with 
interesting characteris tics. They 
realized early on that their mole-
cule could perhaps be devel oped 
into a new drug and therefore ap-
proached KI Innovations for help.

However, the pharmaceuti-
cal industry’s interest in p53 as 
a target for novel anti-cancer 

drugs was modest. The findings 
of Wiman’s group were not in line 
with prevailing trends in cancer 
drug development, which at the 
time tended to focus on inhibit ing 
various cancer-driving kinases.

“We wanted to recreate func-
tionality in a mutated and mis-
folded protein. Many were scepti-
cal, but we thought that it could 
work.”

Together with KI Innovations, 
the team established Aprea AB in 
2003 with the aim of developing 
new cancer treat ment.

Karolinska Development was 
among the first to invest in the 
company, with others such as 
Industrifond en following suit later.

Initial clinical trials started in 
2009, and showed prom ising re-
sults.

Wiman and his colleagues 
chose to publish their results at a 
relatively early stage.

“We’re researchers first of all, 
and we need to publish our results 
in order to move on. But I also 
believe that solid publications can 
really help the company,” he says.

Research should benefit  
patients
Aprea participated as a partner 
in an EU-funded project that 
Wiman co-ordinated involving 
more than 20 research groups and 
companies.

“I think it was good for Aprea 
to participate in this initia tive 
and interact with leading p53 re-
searchers in Europe,” he says.

“It’s important to ensure that 
our research benefits cancer pa-
tients, and commercialization is 
the way to reach patients. At the 
same time, my roles as an objec-
tive re searcher and entrepreneur 
must be kept apart,” he adds.

“Even if you hope that 
everything’s going to work, you 
need to continue to be objective 
and critically review your re-
sults.”

Today, Aprea Therapeutics is 
conducting several clinical trials, 
including one in ovarian cancer 
and one in a certain type of leu-
kemia.

This is very exciting, Wiman 
says, who has been able to con-
tinue doing what en joys the 
most: academic research.

“We’re now running a new 
project where we’re attempting 
to reactivate another type of 
p53 mutants in a different way. 
We’re back at a very early phase 
of drug development and hav-
en’t even reached animal testing. 
But I love it, and it’s where I can 
contribute most. This strategy 
may also work on the same type 
of mutations in other important 
genes that prevent cancer.” 

 

APREA THERAPEUTICSAPREA THERAPEUTICS 20012001

“IT’S IMPORTANT 
TO ENSURE THAT 
OUR RESEARCH 

BENEFITS 
CANCER PATIENTS,  

AND COMMER-
CIALIZATION IS 

THE WAY TO REACH 
PATIENTS.“
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DÖBRA 2017 DÖBRA2017

Leading the way for  
greater social innovation
The DöBra (“Die Well” ) cards help people to reflect on and talk about their 
values and preferences for the end of life—a topic that can often be difficult  
to raise. This tool was developed through an interdisciplinary research  
programme at Karolinska Institutet and Umeå University, and has  
contributed to an ongoing process to develop support for social innovations  
at Karolinska Institutet.

DöBra is a national research pro-
gramme run by Karolinska Insti-
tutet and Umeå University. The 
programme includes a number of 
research projects that aim to raise 
issues surrounding dying, death 
and grief to better prepare peo-
ple for future encounters with the 
end-of-life. 

The DöBra cards have attracted 
attention from the general public, 
professionals and different media. 
They are based on what is interna-
tionally known as “advanced care 
planning”, which, among other 
things, involves early considera-
tion of your values and preferenc-
es prior to the end-of-life, prefer-
ably before illness develops.

The Swedish version of the 
cards consist of 37 statements 
about what can be important to-
wards the end-of-life, for exam-
ple: “to be free of pain”, “to keep 
my sense of humour”, “to have 
my funeral arrangements made”, 
and “to have my family with me”. 
There are also ‘wild cards’ for 

more individual things that may 
be important to a person. The 
cards can aid personal reflection 
in addition to conversations with 
others, for example with relatives 
and healthcare staff.

“If you are able to discuss these 
issues in advance, you may be 
more prepared to deal with an 
acute situation when it’s really nec-
essary,” says Carol Tishelman, pro-
fessor  in innovative healthcare, 
and DöBra programme director.

The Swedish cards are based 
on the “Go Wish” card game 
which was developed by the non-
profit organization Coda Alliance 
in the US. DöBra researchers 
translated and adapted the cards 
to the Swedish context working in 
partnership with different patient 
and retiree organisations.

“We hope that we’ve developed 
a set of cards that do not system-
atically eliminate anyone living 
in Sweden, regardless of back-
ground. The topics are selected 
to trigger discussion rather than 

being precise questions about 
different situations or events 
that can occur,” says Sophia Sav-
age, DöBra programme program 
manager.

A model for social innovation
During the project, researchers 
were contacted by members of 
the public and healthcare profes-
sionals who wanted to buy a copy 
of the cards to use outside of the 
research setting.

“This is why we’ve made the 
card game available to the public 
by working with a publisher that 
distributes it in physical book-
stores and online. We want to 
maximize the societal benefits of 
our work, rather than make mon-
ey from it,” says Tishelman.  

The process to make the cards 
accessible to the general public 
shed light on the need for im-
proved support for researchers 
who want to disseminate different 
types of research-based social in-
novations.

“WE WANT TO 
MAXIMIZE THE 

SOCIETAL  
BENEFITS OF OUR 
WORK, RATHER 

THAN MAKE  
MONEY 

FROM IT.”

“It’s been a long process for us 
to gain clarity on what we as re-
searchers may and may not do, 
for example in financial and legal 
contexts. At the university you’re 
encouraged to start businesses to 
commercialise research results, but 
that wasn’t our aim. We wanted to 
keep our focus on research, but at 
the same time we wanted the cards 
to be available to as many people as 
possible,” explains Tishelman.

An initiative is now underway 
between the research group and 
different stakeholders in Karolin-
ska Institutet’s organization and 
KI Innovations to expand and 
improve social innovation sup-
port structures.

“We see considerable potential 
for social innovation at Karolins-
ka Institutet in general, and spe-
cifically in disciplines not often 
actively engaged in innovation 
at present, and we hope that im-
proved support can contribute to 
creating more research-based so-
cietal benefits,” says Savage.
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The right contacts 
led the way 
He is behind a unique test to distinguish benign prostate cancer from  
aggressive forms of the condition that require immediate treatment. Finding  
the right contacts at the right time was key to the success of the project. 

Chunde Li came to Karolinska 
Institutet as a guest researcher in 
1993 from China. Initially, the 
plan had been to return home af-
ter getting his doctorate, or move 
on to the US. His research goals 
were ambitious. 

“First find a biomarker that 
can distinguish between benign 
prostate cancer from the aggres-
sive form that requires immediate 
treatment. Then find a method 
of treatment that can cure those 
patients whose cancer has spread 
throughout the body,” says Li, 
now a senior consult at Karolin-
ska University Hospital and as-
sociate professor at Karolinska 
Institutet.

Li has since set up Chundsell 
Medical, having identified a meth-
od that distinguishes between 
aggressive and low risk prostate 
cancers and can therefor be a com-

plement to screening. Chunde Li  
has given himself 10 years to find 
a treatment for patients who cur-
rently cannot be treated. 

One of the keys to success was 
meeting US professor Patric O 
Brown, responsible for a meth-
od that enables the rapid, simul-
taneous examination of activity 
among thousands of genes. 

“We launched a co-operation 
that generated some extremely 
promising results. And when we 
developed the method further, we 
could reach three specific genes 
that we analyze today. When we 
add in clinical parameters, we 
can determine whether a patient 
needs immediate treatment with 
80 to 90 per cent certainty.” 

To disseminate their results, 
Li applied to a mentor pro-
gramme at IVA (Kungliga In-
genjörsakademin), where he met 

his mentor Sune Rosell, a former 
professor at Karolinska Institutet 
and research director at Astra in 
the early 1980s.

“At the time I knew nothing 
about patents or running a busi-
ness. But after I told him about 
my results, he immediately said: 
we’re going to start a business!”

Together they started the 
company to which they both 
gave their names: Chundsell 
Medical. Today, they supply the 
Prostatype test primarily to pri-
vate clinics, but they also hope to 
supply local care authorities on 
completion of an ongoing verifi-
cation process. 

“I’m driven by seeing my pa-
tients on a daily basis. I want to be 
able to give them the best choice 
among current treaments or even 
new effective treatments in the fu-
ture,” says Li.

“AFTER I TOLD 
HIM ABOUT MY 

RESULTS, HE 
IMMEDIATELY 

SAID: WE’RE 
GOING TO START 

A BUSINESS!”
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The man who has 
saved the lives of  
a million babies
The Curosurf story is a tale of success. To date, the drug has saved the lives 
of around one million premature babies worldwide. And the story is far from 
over. Despite being 73, Tore Curstedt returns to the lab every day - the lab 
where he has developed a new variant of a drug that is set to help many more 
babies in the future. 

The place: the neonatal depart-
ment of Karolinska University 
Hospital on a grey afternoon in 
January. Curstedt’s eyes are gen-
tle as he holds a premature baby. 
Taking great care not to disturb 
the tubes and sensors sticking 
out of the tiny body, he holds the 
little life closely to him as though 
letting the baby feel his steady 
breathing. In one of the photogra-
pher’s pictures, the baby raises its 
arm as if in triumph. 

It’s nearly 40 years since the 
first doses of Curosurf left the 
lab. Today, between 300,000 and 
500,000 premature babies are 
treated with the drug every year, 
and it has been given to an esti-
mated four to five million babies 
since its introduction in 1992. At 
least one million of them would 
not have survived without it. 

So yes, there’s plenty to be tri-
umphant about. 

This is not the first time 
Curstedt has been asked to tell 
this story. As he tells it one more 
time, he does so with modesty 
and humour:

“I came to Stockholm from 
Piteå in 1965. But as you can hear, 
I’ve completely lost my accent,” he 
says in a broad north Swedish ac-
cent, and laughs heartily. 

The ambitious 20-year-old 
started his research when he was 
still training to be a doctor at 
the then Kemikum at Karolinska 
Institutet (KI). At the time, you 
could pass future Nobel medicine 
laureates Bengt Samuelsson and 
Sune Bergström in the corridors. 
Curstedt did his thesis on phos-
pholipids.

No cure was available
Premature babies lack a particu-
lar  substance at birth, called lung 
surfactant. Surfactant starts to 

develop in the fetus at a very late 
stage, and not before around 10 
weeks prior to birth. Without it, 
babies are unable to breathe and 
alveoli in the lung collapse. 

This has been known since the 
end of the 1950s. However, by the 
beginning of the 1980s, nobody 
had succeeded in developing a 
cure. 

Only when the idea of extract-
ing surfactant from animals was 
tried was progress made. One of 
the first researchers to test the 
idea was Bengt Robertson, also a 
doctor and researcher at Karolin-
ska Institutet. 

As Robertson worked on 
cleansing samples, he sought help 
from Curstedt. Surfactant is pri-
marily made up of phospholipids. 
By combining their knowledge 
of testing and purification, they 
both arrived at a substance that 
produced excellent results. 

“AT LEAST ONE 
MILLION BABIES 

WOULD NOT 
HAVE SURVIVED 

WITHOUT IT. 
SO YES, THERE’S 

PLENTY TO BE 
TRIUMPHANT 

ABOUT.” 

CUROSURF    2012 CUROSURF   2012
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“Neither Bengt nor I had got 
anywhere on our own. It was 
when we worked together that we 
did it, and only by combining our 
different areas of interest, which 
just goes to show how important 
co-operation is,” says Curstedt. 

The missing ingredient
Hundreds of tests on animals 
were soon completed with the 
new substance and with the same 
successful results. As news of 
their success spread, the pair re-
alized that they lacked the right 
contacts to take their work to the 
next stage. All that changed one 
afternoon when the phone in the 
lab wouldn’t stop ringing. It was 
Rolf Zetterström, head of pediat-
rics at Sankt Göran’s Hospital in 
Stockholm. 

“Rolf said that he’d heard great 
things about our tests, and that 
that day a baby had been born, 
extremely prematurely, who 

probably wouldn’t survive. Did 
we have some surfactant that he 
could use?”

Thanks to both parents and 
doctors granting their permis-
sion, and that it was a life or death 
situation, the substance could be 
used. 

But having conducted so many 
tests, their test-tubes were empty. 
They were also worried for anoth-
er reason: what would happen if 
the baby didn’t make it? 

“We looked at each other and 
realized that we could be accused 
of misconduct if the baby died. 

But at the same time we knew we 
had recorded some great results, 
and how careful we’d been with 
our documentation. So there was 
just one question left: would we 
make it in time?”

The first baby 
Years later, in 2016, Curstedt 
was nominated for a Lifetime 
Achievement Award from the 
European Patent Office (EPO). 
Fellow nominees include Nobel 
laureates and leading innovators 
from all over the world. 

Curstedt’s nomination was 
big news in Sweden, and the Cu-
rosurf story spread across the 
country. The following morning, 
messages of congratulation flood-
ed Curstedt’s inbox. But there was 
one email that stood out. And it 
started with the sentence: “I was 
the first one!” The sender was one 
Patrik Svensson, born 1983.

“And when we counted back to 

that date, it was right. Patrik was 
the very first baby to receive our 
surfactant.”

That time, in 1983, they man-
aged to purify just enough ma-
terial to give the increasingly 
blue-looking boy a dose. And the 
results were extraordinary. With-
in an hour or so the boy’s normal 
colour had started to return and 
he could breathe unaided. 

“It was a dramatic moment. 
We didn’t manage to document it 
in any way at the time, but when 
I met Patrik later he told me what 
his parents had told him about 
that day.” 

Clinical trials of the substance 
were launched in the 1980s. A 
dozen clinics throughout Eu-
rope participated. The study soon 
proved so successful that it was 
discontinued early to allow more 
patients to benefit from the pro-
spective drug. 

But when Curstedt and Rob-
ertson approached Pharmacia 
to take the drug to market, they 
were turned down. The drug’s 
potential was considered too in-
significant for the drug giant – an 
estimated SEK 200 million a year. 

“We were pretty disappointed. 
Neither of us wanted to start our 
own business.”  

Robertson was in contact with 
a doctor in Parma in Italy who 
heard about our difficulties. The 
doctor knew two brothers who 
ran a small drugs company named 
Chiesi. And they wasted no time 
in expressing their interest. 

“It was blind luck! Today, I’m 
glad that Pharmacia rejected us. 
Developing Curosurf in a smaller 
company prevented the product 
from getting lost in the crowd. This 
helped to position the drug better.”

Some 30 years later, Curstedt 

and Chiesi continue to work to-
gether. A conference call is sched-
uled just a couple of hours after 
our interview. Today, Curosurf 
accounts for approximately 12 
per cent of Chiesi’s total sales, 
amounting to around EUR 218 
million in 2018. 

“We never would have enjoyed 
such long-term co-operation if 
we’d worked with a large com-
pany, which would have sold the 
product on in time.” 

Next step: a synthetic version
Every year, around 300-500,000 
premature babies all over the world 
are treated with Curosurf. But this 
number could be even higher, says 
Curstedt. Curosurf is still manu-
factured from animal lungs. Cre-
ating an entirely synthetic form of 
the drug would make it even more 
widely available. 

“We knew this back in the 
90s. And how to achieve it. But 
it wasn’t until 2012 we succeeded 
with the help of Jan Johansson at 
Karolinska Institutet. We’re now 
conducting the last study prior 
to it being ready, but it’ll be 2023 
before a new drug is registered.” 

It’s easy to be optimistic when 
you see such good results in the 
lab, he says. 

“Optimism is great, but in 
my experience things take a lot 
longer than you think.”

Despite his 73 years, Curstedt 
returns to the lab every day. Even 
though the synthetic variant of 
surfactant is ready, there is still 
room for improvement. Contin-
uous improvement has always 
driven Curstedt.

“We’ve already made a num-
ber of changes that have made it 
even better. But this also means 
that we need to restart clinical 

trials again. And this means that 
we have at least another 10 years 
before we can launch a new drug.” 

Curstedt has received exten-
sive recognition for his work, 
such as being included on the 
Swedish king’s honours list; he 
has also received the Karolins-
ka Institutet Grand Silver Medal 
and Region Stockholm’s award 
for breakthroughs in clinical re-
search. 

“It would have been nice to 
have shared all the attention with 
Bengt, but he died in 2008. We 
won some awards together, but it 
would have been great if he’d still 
been with us today.” 

“IT WAS WHEN 
WE WORKED 

TOGETHER THAT 
WE DID IT, AND 

ONLY BY COMBI-
NING OUR DIF-
FERENT AREAS 
OF INTEREST.”

CUROSURF    2012 CUROSURF   2012

More on Curosurf 

The drug Curosurf got its  
proprietary name through 
a merger of Tore Curstedt’s 
and Bengt Robertson’s 
name, as well as the sub-
stance surfactant: Curosurf = 
Curstedt-Robertson-surfactant. 

The story of the discovery is 
described in an article written 
by Curstedt, Kajsa Bohlin and 
Mats Blennow, and published 
in Läkartidningen. See number 
52, published 2009-12-21,  
or search for it on lakartidnin-
gen.se.

QUICK FACTS
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“IMPROVING 
HEALTHCARE 

REMAINS OUR 
DRIVING FORCE, 
AND TODAY WE 

SHARE THAT 
WITH EVERYONE.”

Research-based 
methods reduce  
time spent in care
The introduction of ERAS Society surgical guidelines results in reduced 
time spent in hospital and improved patient outcomes. The methods, which 
are being promoted by the company EnCare, have improved care provision 
in some 23 countries. One of the people behind the initiative was once a 
young surgeon at Karolinska University Hospital, critical of the status quo.

As a young doctor at Karolinska 
University Hospital Olle Ljung-
qvist questioned the advice given 
to patients that they should not 
drink fluids before operations. He 
argued that it would be prefera-
ble for patients to drink a special 
carbohydrate-rich preparation to 
activate their metabolism. 

“This gives patients more en-
ergy to recover following an op-
eration - an extremely stressful 
experience for the body,” says 
Ljungqvist, surgical professor at 
Karolinska Institutet and Örebro 
University. 

Several previous studies have 
suggested that there is no scien-
tific grounding to the advice not 
to eat or drink prior to having an 
operation.  

Ljungqvist met an English sur-
geon, Kenneth C. Fearon, who felt 
the same way. The two of them 
pledged to improve patient care 
by using scientific methods to im-
prove surgery. 

“Our goal was to review exist-
ing research to identify and com-
pile everything that was shown 

to be beneficial for patients,” says 
Ljungqvist. 

Together, they set-up a re-
search group with members 
from Tromsö, Copenhagen and 
Maastricht, and after around 18 
months the first guidelines were 
ready. 

“We included everything that 
related to the patient care journey, 
from preparations to the surgery 
itself, anesthesia and post-op care 
- this hadn’t been done before,” he 
explains. 

Adopted internationally
The work led to the founding of 
the international ERAS Society, 
an independent research associ-
ation. Together, they have devel-
oped around 15 guidelines for dif-
ferent forms of surgery that have 
been adopted all over the world. 

Follow-up has shown that 
when all aspects of the care jour-
ney are conducted in optimal 
ways, total care time can be re-
duced by several days. 

Alongside the ERAS Society, 
the company EnCare was found-

ed with the task of developing an 
IT tool that could be used to im-
plement and follow-up methods 
at clinics all over the world.  

“We have now created a high 
quality register focused on the 
patient process. When you doc-
ument everything you do in rela-
tion to a patient, you can also see 
why you reach certain results. Im-
proving healthcare remains our 
driving force, and today we share 
that with everyone who dissemi-
nates or implements our guide-
lines.” 

Care time reduced
The next step is to use all the data 
that has been collected for further 
research. In this phase, large pa-
tient groups can be studied ex-
tremely effectively, which can lead 
to  the development of more and 
improved guidelines.

“We have also conducted com-
prehensive testing of our own 
guidelines to see whether they are 
accurate. And the result is shorter 
care times and fewer complica-
tions.” 
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Providing researchers 
with the tools  
to succeed
Family business BioLamina has a unique technology for growing stem 
cells. It is an area that is currently experiencing strong growth and now  
the company is scaling up production. 

“Within five years, BioLamina 
will have annual sales of SEK 100 
million and employ about 50 peo-
ple,” says Kristian Tryggvason, 
CEO. The company’s customers 
are primarily drug companies and 
research groups that develop new 
therapies with the help of stem 
cells. Researchers have already 
produced, among other things, 
new dopamine cells, heart cells 
and photoreceptor cells with the 
company’s products. 

“We sell our products in con-
junction with a great deal of 
knowledge. We also try to be a 
bridge between our customers 
who are highly specialised in 
their respective fields. We see our 
task as being a catalyst that brings 
cell therapy to fruition,” says  
Kristian Tryggvason.

A bold decision
BioLamina’s products build on 
many years’ research by Professor 
Karl Tryggvason, Kristian’s father. 
The fact that his father approved 

the commercialization of his own 
research results as BioLamina was 
bold,” his son says. 

“Our business model means 
that the more we sell our prod-
ucts, the greater the academic ri-
valry is for our ongoing research.”   

But this is something that Karl 
Tryggvason seems happy with.  

“My ultimate goal has always 
been to develop new therapies, 
and BioLamina makes that possi-
ble on a much larger scale,” says 
Karl Tryggvason.

Following in his father´s footsteps
BioLamina’s solution for growing 
stem cells is based on so-called 
laminins, which are a form of tai-
lored proteins. Covering surfaces 
that are used to grow cells with 
laminins, creates a natural envi-
ronment where cells thrive. This 
also creates a safe environment that 
avoids the risk of contamination. 

The research took an impor-
tant step forward at Karolinska 
Institutet after Karl Tryggvason 

was hired there in the mid-90s. 
Today, he is a professor at Duke-
NUS Graduate Medical School 
in Singapore, where he leads his 
own research group. 

“Amongst other things, we’ve 
succeeded in growing skin cells 
to treat burn victims, all based 
on BioLamina’s products. But it 
wouldn’t have been possible with-
out Kristian,” Karl explains.  

Kristian was unsure about fol-
lowing in his father’s footsteps. 
But when he saw the potential of 
being an entrepreneur instead of 
a researcher, his mind was made 
up. So he took the opportunity of 
building a company on the foun-
dations of his father’s research. 

“You could certainly say that 
I’ve realized my father’s dream 
of developing new therapies, but 
now it’s my dream as well. It’s 
hugely exciting to see all these 
groups around the world that 
are making real progress with 
the help of our products,” says  
Kristian Tryggvason. 

Early years

BioLamina was established 
in 2009 with SEK 5 million in 
development support from 
Vinnova and private investment 
from the founders and their 
closest ones. Initially, the com-
pany was based in KI Science 
Park, but now the company has 
its own production facility in 
Sundbyberg. The ramped-up 
production is being conducted 
at Testa Center in Uppsala. 

QUICK FACTS
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Spot on
SciBase improves the reliability of malignant melanoma diagnoses.  
The technique is used by skin doctors to support decision-making as  
an alternative to biopsies in cases of suspected skin cancer. 

“Diagnoses are always made by a 
responsible doctor, but our tech-
nique can considerably improve 
safety and reliability,” says Stig 
Ollmar, currently attached to the 
Department of Clinical Science, 
Intervention and Technology at 
Karolinska Institutet. 

SciBase instruments use mi-
croscopic gold-plated plastic bris-
tles that are placed against areas of 
suspected skin alteration to meas-
ure the skin’s electrical character-
istics. After about 10 seconds, a 
reading is given on the likelihood 
of a melanoma on a scale of one 
to 10.  

Technological development of 
the method has continued since 
the 1980s. It all started when Oll-
mar was asked whether he could 
develop a way of measuring how 
different dental restorative mate-
rials affect mucous in the mouth. 

“Measuring impedance seemed 
the most promising approach.” 

A prototype was soon ready. 
After further research, the tech-
nique could be used to measure 
alterations in the skin. 

“When we saw how we could 
measure a difference between ir-
ritated and healthy skin - that was 

a real “wow” moment. After that 
we decided to go after the hardest 
target we could think of: malig-
nant melanoma,” he explains. 

Approved in the US
SciBase was established in 1998 
with the help of, among others, the 
Knowledge Foundation. Subse-
quent innovations have improved 
the method further and the tech-
nology was validated in a number 
of clinical studies. In 2015, the 

company was listed and in 2017, 
the technology was approved in 
the US. To date, SciBase is better 
known outside Sweden, but Oll-
mar hopes that the technique will 
soon be also accepted by local 
healthcare authorities in Sweden. 

“You should never give up 
because someone else says what 
you want to do is impossible. You 
can always go further, but rarely 
in ways that you envisaged when 
you started,” says Ollmar.

“YOU SHOULD  
NEVER GIVE UP 

BECAUSE  
SOMEONE ELSE 

SAYS WHAT YOU 
WANT TO DO IS 

IMPOSSIBLE.”
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Putting a brake  
on Alzheimer’s
BioArctic is getting closer to producing a drug that substantially limits  
the development of Alzheimer’s. 

BioArctic’s drug candidate is 
based on a discovery made at Kar-
olinska Institutet back in 1998. 
This was when Lars Lannfelt re-
ceived a letter from a local doctor 
in Umeå, northern Sweden, ask-
ing for help. At the time, Lannfelt 
was an authority on Alzheimer’s 

due to research he had carried out 
with, among others, Bengt Win-
blad, senior professor at Karolin-
ska Institutet.

“I went there and met a family 
that had been hard hit by Alzheim-
er’s due to an inherited mutation, 
which we later named the Arctic 

Mutation, and that led us to the 
idea of a new therapy,” says Lan-
nfelt, currently senior professor at 
Uppsala University. 

Alzheimer’s is associated with 
the death of nerve cells in the 
brain, with sufferers affected by 
gradually deteriorating memo-

BIOARCTIC 2003 BIOARCTIC2003

ry, finding it difficult to interpret 
their surroundings, to think and 
control movement. A damag-
ing protein, amyloid-beta, builds 
up in the brain in the form of 
small lumps, known as plaque.  
Lannfelt’s idea was to prevent this 
build-up before it started. 

“My idea was to attack the sol-
uble forms of amyloid-beta, which 
we call protofibrils, that we saw in 
the Arctic Mutation. It’s the pro-
tofibrils that subsequently grow, 
expand and form plaque.” 

Difficult to develop an antibody
Work started on the development 
of an antibody that could attack 
protofibrils, meanwhile Lannfelt 
took up a professorship at Uppsa-
la University. Research continued 
there until 2005 at which point the 
researchers identified a candidate 
with the appropriate properties. 

“It was difficult to develop an 
antibody because the amyloid-be-
ta protein is highly sensitive to 
manage. We first had to develop 
entirely new technologies to do 
this,” says Lannfelt.

Lannfelt and Dr. Pär Gellerfors 
founded BioArctic when devel-
opment was still at an early stage. 
Among the first investors was KI 
Innovations. 

“You have to commit to what 
you believe in. I also applied ear-
ly for a patent, which involved a 
lot of work and took about sev-
en years to get approval. This is 
where you need to focus on com-
mercial success because a patent is 
a business tool.”

Early treatments a key
The preliminary results of Bio-
Arctic’s Phase 2 trial, conducted 
with co-operation partner Eisai, 

came out last summer. The condi-
tion had been significantly slowed 
in around 80 per cent of partici-
pants to such an extent that they 
could no longer be diagnosed as 
having Alzheimer’s.

“It was extremely encourag-
ing. I’ve always believed in this 
but having said that, there are 
so many unknown factors in the 
body. It turned out better than 
I could have ever imagined,” he 
says. 

One of the keys to the treat-
ment is that treatment starts early, 

something that is possible thanks 
to today’s advances in diagnostics. 

Today, BioArctic is a fully 
fledged research business that 
works closely with several univer-
sities.

“The Swedish universities are 
especially important for us. You 
need to surround yourself with 
good people, and accept that you 
can’t do everything yourself if you 
want to succeed.” 

The next step is a Phase 3 trial 
to confirm the results before be-
coming an approved drug.

“YOU NEED TO  
SURROUND YOUR-
SELF WITH GOOD 

PEOPLE, AND ACCEPT 
THAT YOU CAN’T DO 
EVERYTHING YOUR-

SELF IF YOU WANT  
TO SUCCEED.” 
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From cells to therapy  
via your own personal 
biobank account
Biobank Cellaviva offers parents-to-be the chance to store stem cells  
from umbilical cord blood and tissue at birth. Experiences from stem  
cell management have now led to the development of one of Sweden’s  
first cell therapy drug treatments. 

But everything started with a 
pregnancy.

“When my wife Emma was 
pregnant, I read about stem cells 
found in umbilical cord blood. 
The idea of storing my child’s 
stem cells for future use fascinat-
ed me,” says Mathias Svahn, now 
NextCell Pharma CEO. 

The option of storing stem cells 
from umbilical cord blood and 
tissue has long existed overseas, 
but Svahn did not feel comfort-
able about sending cells abroad. 
The alternative was to recover and 
store them himself. At the time, 
Svahn worked as a PhD student 
at Karolinska Institutet, and with 
colleagues’ help he succeeded in 
doing just this. 

Today, he has saved stem cells 
from all three of his children. 

The experience led to Svahn 
founding Sweden’s first private 
family storage facility for stem 
cells, Cellaviva, in 2015. The 
bank now also has clients in Nor-
way and Denmark. But this was 
never the ultimate goal of the 
project. 

“As a researcher, there’s no 
great interest in simply collec-
tion and storage, I’ve always been 
thinking about what’s next.” 

KI Innovations encouraged the 
team to set up a company, which 
they did, with founders including 
Hans-Peter Ekre, Karolinska In-
stitutet professor Edward Smith 
and Lena Degling Wikingsson, 
currently CEO at Dilafor. The 
company received financial back-
ing from Vinnova and drug com-
pany Diamyd Medical. 

First study in Sweden
The next step was to apply learn-
ings from running the biobank to 
developing a new cell therapy with 
the help of stem cells from umbili-
cal cord tissue. Development work 
is currently being conducted in 
partnership with Diamyd Medical, 
and is focusing on type 1 diabetes. 

“We’re conducting the first 
study in Sweden to have been 
granted approval to evaluate mes-
enchymal stem cells. The reason 
that this has gone so quickly is 
our partnership with the Karo-

linska Trial Alliance (KTA). With 
their support, we’ve been able to 
get the study underway in record 
time.”

The study on cell therapy drug 
treatment ProTrans is being car-
ried out under the direction of 
stem cell researcher and diabe-
tes specialist Per-Ola Carlsson, 
Uppsala University.

“Our hope is that ProTrans will 
be used to slow the onset of type-
1 diabetes by inhibiting the im-
mune system. This effect can also 
be used in kidney transplants to 
to prevent rejection,” says Svahn. 

There are also plans to open a 
bank for stem cells from adults. 
Here too, Svahn is set to be the 
very first account holder. 

“We want to offer the option 
of recovering stem cells from fat 
tissue. Initially, we’re focusing on 
people planning to have liposuc-
tion. We’d be offering something 
that could be of value at a later 
date. So yes, I’m going to have li-
posuction done, with the aim of 
saving my own stem cells for the 
future.”

First study in  
Sweden to evaluate 
mesenchymal  
stem cells

NextCell Pharma is conduc-
ting the first study in Sweden 
with approval to evaluate 
mesenchymal stem cells. 
These cells can develop into 
bone cells, cartilage cells, 
muscle cells and fat cells. They 
have also shown to be able to 
influence the immune system 
by activation, suppression and 
modulation.

QUICK FACTS
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Working close to industry 
stimulates research
Top research is based on teamwork, with success derived from continually  
querying results. Pär Nordlund likens the work of a research director to the  
job of forming a talented corporate team. 

“Heading a research group is like 
being an entrepreneur. You put to-
gether your team in a similar way 
to when you start a business, and 
you need to be extremely respon-
sive to the people you surround 
yourself with,” says Nordlund, 
professor of oncology-pathology 
at the institution.

Under the leadership of Pro-
fessor Nordlund, the team is re-
sponsible for a raft of research 
breakthroughs in medical bio-
chemistry and biophysics. Many 
of them have become the basis 
for new companies that improve 
processes within drug develop-
ment. 

“We’ve achieved excellent re-
search purely in academic terms. 
And I’ve always liked working 
closely with industry. This is how 
we’ve come to understand the 
challenges facing drug develop-
ment today, and succeeded in 
providing a number of solutions,” 
explains Nordlund.

“STARTING A 
BUSINESS MAKES 

THE RESEARCH 
JUST THAT BIT 

MORE REAL, AND 
OF PRACTICAL 

USE.”

Spin-offs include Sprint Bio-
science that was established in 
2009. The background to this was 
a breakthrough known as frag-
ment-based drug development, 
where knowledge about the mo-
lecular structure of individual 
proteins is used to build-up a 
drug molecule piece by piece. 

A mechanism for drug discovery
“We now have a mechanism for 
drug discovery in place, with 
which we can introduce any sort 
of biological concept with the rele-
vant characteristics. We offer both 
a platform and the right com-
petencies to develop new drugs, 
which differentiates us considera-
bly from other companies to come 
out of Karolinska Institutet,” says 
Jessica Martinsson, one of the five 
founders of Sprint Bioscience. 

Setting up the company was 
made easier with advice from 
KI Innovations, and in its early 
stages, the company grew at KI 
Science Park. Today, Sprint Bio-
science is stock market-listed and 
its some 30 employees work next-
door to Karolinska University 
Hospital in Huddinge. 

Combination of competences
Sprint’s strong performance 
shows how important it is to have 
the right combination of compe-
tences, explains Martinsson. 

“Pär is extremely visionary, en-
ergising and creative, and was an 
important piece of the puzzle in 
the past five years. And the rest of 
us have contributed with indus-
trial experience and a business 
focus that has brought success. 
Right from the start, we had the 

right fusion of competences and 
we’re now an example for others,” 
says Martinsson. 

Pelago Bioscience is the latest 
company based on Nordlund’s 
research. The business helps drug 
companies improve control of 
new drug candidate testing.

“We’ve created a general meth-
od for indicating when a drug 
binds to target proteins, which 
has not previously been availa-
ble. Today, our method is used by 
most drug development compa-
nies,” says Nordlund. 

The team has played a decisive 
role here too, he stresses. 

“The most important thing is 
to get the right people in place 
from the outset, it’s so easy for 
things to go wrong early on. Then 
you need to continue to question 
your results. You mustn’t fall in 
love with your project and blind 
yourself to the task of trying to 
understand what’s happening and 
how something works,” says Nor-
dlund. 

Pelago now has around 25 em-
ployees. 

In parallel with the spin-offs, 
work continues on academic re-
search. 

“Starting a business makes the 
research just that bit more real, 
and of practical use. If you think 
you have a useful idea, it’s not 
before you start a company and 
meet your customers that you 
know what it’s worth,” says Nord-
lund. 

SPRINT BIOSCIENCE/PELAGO
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Patient focus
Approximately five million cancer patients have received optimised radiot- 
herapy with the help of RaySearch Laboratories. Today, the company is a global 
player, offering a management system that optimises the running of entire  
cancer clinics. And it all started with a Master’s thesis at Karolinska Institutet.  

Work on his thesis brought KTH 
student Johan Löf to professor 
Anders Brahme at the depart-
ment of medical radiation phys-
ics at Karolinska Institutet. The 
aim of Löf ’s thesis was to improve 
the accuracy of radiotherapy to 
avoid damaging healthy tissue 
surrounding cancer tumors. The 
results were so good that the pres-
tigious Inverse Problems pub-
lished the research paper. 

“The next step was to scale-up 
the method and model real pa-
tients, which I did in my Master’s 
work at Karolinska Institutet,” 
says Löf, CEO and founder of 
RaySearch Laboratories.

Up-scaling is still in full flow 
almost 20 years later. Today, 
RaySearch Laboratories is a re-
search-driven company where 
around 160 of its almost 300 
employees work on research and 
development. Around a third of 
these are PhD students. 

“Early on I felt that we could 
have a major breakthrough with 
our results by starting a company 
than by simply continuing with 
the research and publishing re-
sults within academia.” 

When RaySearch Laboratories 
started in 2000, the company re-
ceived a boost from business plan 
competition the Venture Cup. 

The then Karolinska Institutet 
vice chancellor, Hans Wigzell, 
was a key figure at the outset, 
when young PhD students need-
ed a senior voice in negotiations. 

“Independence has been im-
portant throughout this journey. 
Thanks to us making a profit 
early on, we haven’t needed to at-
tract more than SEK 6 million in 
venture capital which has made 
it possible to have an extremely 
long-term view of our develop-
ment,” he says.

The original inspiration for the 
project was personal. 

“My mother died from cancer 
when I was a teenager, which was 
an important factor in my choice 
of PhD position. I enjoyed maths 
and physics, and discovered that 
I could apply these two subjects 
to cancer treatment in a way that 
made a real difference. I’ve now 
met many cancer patients all 
over the world and seen how we 
make a difference to their lives,” 
he says.

Management of entire clinics
In addition to the RayStation 
planning system, the company re-
cently launched the RayCare in-
formation system for operation-
al management of entire cancer 
clinics. This was released in 2018 

and is now operational in some 
of the world’s leading cancer clin-
ics. Among the unique aspects of 
the system is that it can optimise 
combinations of radiotherapy, 
chemotherapy and surgery.

“The entire architecture is a 
teaching system and is set to rev-
olutionise treatment by suggest-
ing optimal treatment strategies. 
The world’s leading clinics want 
to work with us and believe in our 
vision of big data and machine 
learning. That shows that we’re on 
the right track,” says Löf.  

Optimising care systems for  
entire hospitals
The next step is to take learnings 
from RayCare and apply them 
to an entire hospital. Existing 
healthcare information systems 
manage everything from daily 
clinical activity to operational 
planning. But Löf envisions how 
these could be improved, not least 
by paying greater attention to pa-
tients’ everyday lives. 

“We want to make a contribu-
tion for those seeking healthcare 
but experience a lack of co-ordi-
nation and communication. This 
is where we can optimise care 
systems’ efforts so that they work 
in tune with the rest of patients’ 
lives,” says Löf. 

2000RAYSEARCH LABORATORIES

Develepment  
step-by-step

RaySearch Laboratories was 
established in 2000. Initially, it 
focused on licensing software, 
but in 2009 the company’s 
own RayStation system was 
launched. Today, there are 
some 550 clinics worldwide 
that use the system, a number 
that continues to grow by 
around 100 every year. 2017 
saw the launch of Raycare, a 
comprehensive information 
system for cancer clinics. 

QUICK FACTS

RAYSEARCH LABORATORIES2000

“THE WORLD’S 
LEADING CLINICS 
WANT TO WORK 

WITH US AND 
THEY BELIEVE IN 

OUR VISION.”
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LEXPLORE   2016 LEXPLORE  2016

Follow the eyes as children read

QUICK FACTS

Screening is conducted by a 
pupil reading a text on a screen. 
The screen is equipped with 
a camera that follows pupils’ 
eye movements. After reading, 
the pupil’s eye movements are 
shown as circles on the text on 
screen. The size of the circle 
indicates how long the eye has 

looked at a specific place and 
the gaps between the circles 
show the eye’s movement over 
the text. Results for someone 
with reading difficulties can 
show, among other things, repe-
ated attempts to read given text 
than normal in the form of more 
and larger jumps over the text. 

Tracking the risk for 
dyslexia in children 
The eye movement of a child reading may indicate an increased risk of  
dyslexia or reading difficulties. This discovery led to the formation of the 
company Lexplore that today has operations in Sweden, the UK and the US. 
Now, the researchers behind the breakthrough are adapting the technology  
to identify early Alzheimer’s and Parkinson’s.

To date, some 40,000 children 
have been screened with Lex-
plore’s eye-tracking technology. 
Of those, around 10 per cent have 
been identified as pupils who 
need to have support from spe-
cialised teachers. The screening 
can be carried out considerably 
earlier than conventional dyslexia 
checks. 

“Getting early support is cru-
cial in cases of reading and writ-
ing difficulties because it makes it 
easier for younger students to de-
velop their reading abilities than 
when they’re older,” says Mattias 
Nilsson Benfatto, associate pro-
fessor att Karolinska Institutet, 
who founded Lexplore with Gus-
taf Öqvist Seimyr.

An archived study
The idea behind Lexplore was 
born when Öqvist Seimyr met 
researchers who had conducted 
a survey of reading and writing 
difficulties at the beginning of the 
80s: the Kronoberg Project, which 
monitored reading and writing 
ability among some 200 children 
from school age to adulthood. 
The pupils’ eye movement was 
recorded while they read with the 

help of cameras integrated into a 
large, bulky pair of glasses.

“The team were pioneers in the 
field and made use of what was 
the most advanced technology 
available at the time. The project 
was run by, among others, Dr Per 
Uddén who also invented the Per-
mobil electric wheelchair,” says 
Öqvist Seimyr, senior researcher 
at Karolinska Institutet.

One of the researchers behind 
the Kronoberg Project revealed 
that all the recordings still exist-
ed, stored on analogue tapes in an 
archive. This set Öqvist Seimyr’s 
imagination running: he contact-
ed his colleague Mattias Nilsson 
Benfatto. Both were compution-
al linguists who had previously 
studied eye movement. 

“We’re able to to pick up the 
trail after 20 years and review the 
same data but with new meth-
ods based on machine learning 
and AI. And we saw a difference 
in eye movement between those 
who became strong readers and 
those who did not. It was fasci-
nating and suggested that it was 
possible to use to identify dyslexia 
in children at an early stage,” says 
Nilsson Benfatto.

Already at that point, with only 
preliminary results conducted, 
contact was made with KI Inno-
vations. 

“They were extremely encour-
aging and got us in touch with a 
business developer who subse-
quently became the company’s first 
CEO. We hadn’t expected such a 
positive response because our field 
differs from the clinical research 
typically conducted by Karolinska 
Institutet,” says Öqvist Seimyr.

Larger study
Their primary focus, however, 
was not to start a business. Rather, 
they were set on finding ways of 
identifying whether the prelim-
inary results could be replicated 
in a considerably larger study. 
Vinnova provided backing that 
meant the study could be scaled 
up to 3,000 pupils in 2015-2016 
and conducted in a classroom set-
ting. And the initial results held. 

Subsequently, analysis methods 
and technologies have developed 
further and today the products are 
used in Sweden, the UK and the 
US. Something that also means 
that the number of screened chil-
dren was increased dramatically. 

“Every screening is conducted by 
school staff and responsible admin-
istrators get an insight into future 
student needs. As results from the 
screenings are available so quickly, 
this can free-up time that can in-
stead be used to support students 
experiencing difficulties, says Nils-
son Benfatto.

“Our screening shows which pu-
pils are at heightened risk of dyslex-
ia and reading difficulties. Special-
ised teaching staff are then available 
to offer continued support.”

Early diagnostics of Alzheimer´s
In May 2016, the company received 
fresh backing from Vinnova to see, 
in collaboration with Karolinska 
Institutet, whether the methods 
could also be used to identify early 
Alzheimer’s and Parkinson’s.

“Research into the relationship 
between eye movement and these 
conditions has been conducted for 
a number of years, but we’re the first 
to have developed measuring tech-
niques for this. And thanks to our 
time with Lexplore, we see com-
mercialization as a way of also dis-
seminating this research into wider 
society,” says Öqvist Seimyr.

“WE SEE COM-
MERCIALISATION 

AS A WAY OF 
ALSO DISSEM-
INATING THIS 

RESEARCH INTO 
WIDER SOCIETY.”
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COGMED 2001 COGMED2001

From clinical tool to
increased learning in schools
Children who exercise their working memory also find it easier to  
concentrate. This was one of the key insights that Torkel Klingberg gained  
from developing a clinical training programme for children with ADHD.  
The next step is a research-based tool to increase knowledge of  
mathematics among the world’s children.    

Klingberg was recently in Seat-
tle, USA, the guest of the Bill & 
Melinda Gates Foundation. The 
organisation supports healthcare 
and education projects worldwide 
and wants to gather knowledge 
about children’s learning within 
the field of cognitive neurosci-
ence – a comparatively new area 
of which Klingberg is a founding 
figure.

“Us researchers are a little 
different, but I’m a “doer” who 
wants to make a difference with 
my work. So it’s extra-fun to work 
with children who themselves are 
going to have an impact on the 
future,” says Klingberg, professor 
in cognitive neuroscience at Kar-
olinska Institutet. 

Training working memory
It all started after his postdoc at 
Stanford, when he was doing re-
search into children’s working 
memory. His findings suggested 
that working memory, which had 
previously been thought of as es-
sentially static, could be trained 
to improve. At the same time, 
other research was published that 

showed that youngsters with con-
centration issues also struggle to 
retain working memory.

He made the connection be-
tween the two together with his 
PhD student Helena Westerberg 
to develop a training programme 
for children with ADHD. 

“We joined forces with two 
programmers, Jonas Beckeman 
and David Sjölander, who had 
previously worked with toys and 
educational games. Together, we 
could demonstrate that work-
ing memory could be improved 
through training and a subsequent 
study also showed that training 
reduced children’s problems with 
concentration,” says Klingberg.

Following contact with KI In-
novations, they received support 
to start the company Cogmed in 
2001. By the time Cogmed was 
bought by US-based Pearson in 
2010, the company’s training pro-
gramme had been implemented 
in some 30 countries. 

“Starting Cogmed made it pos-
sible to disseminate our knowl-
edge to the wider community. 
This created opportunities for 

technical development that could 
not have been financed by re-
search funding. Today, there are 
more than 500 published articles 
on working memory training, ap-
proximately 100 of which use the 
method we have developed,” he 
says. 

Next: back to school
At an early stage, plans were also 
made about how the findings 
could be used in schools. 

“We thought we would weave 
together the working memory 
training with the maths training, 
and do it on a scientific basis,” he 
says. 

In collaboration with others, 
several studies were published 
that showed excellent results. To-
gether with the Sonia and Mattias 
Westman family, Cognition Mat-
ters was established, a not-for-
profit foundation that was tasked 
with developing new cognitive 
training tools, as the Ipad applica-
tion Vektor.

“Today, we teach maths en-
tirely non-verbally with the help 
of the free Vektor app that can be 

Popular science on 
the bookshelf 

Torkel Klingberg has written 
several popular science books 
to spread knowledge about 
learning more broadly. The 
latest is “Hjärna, gener och 
jävlar anamma : hur barn lär”. 
He says that “popular scientific 
books can open doors to new 
areas, which is an incredible 
feeling for everyone involved”. 

QUICK FACTS

used from pre-school. We now 
have around 30,000 weekly users.

We decided to be a foundation 
because, among other things, we 
wanted make our reach as wide as 
possible,” he says. 

“In part, this offered finan-
cial opportunities, and partly we 
wanted to test a new approach. 
We also reach schools in an en-
tirely different way with a free app 
because it reduces the barriers to 
use enormously.” 

Alongside development work, 
research continues. The use of 
Vektor creates a knowledge re-
source that may lead to more ef-
fective methods. In several coun-
tries, including India, Mexico, 
Uruguay and Argentina, we’re 
participating in selected develop-
ment initiatives to help the most 
disadvantaged children.

“Soon we’re starting a major 
study together with 80 schools 
in the Argentinian countryside. 
There is vast global potential 
among these millions of children 
that lack regular education. If we 
can give them that, it could mean 
so much for global development.” 
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MIPS    2001 MIPS   2001

“THOSE WHO  
CRITICISE INTER- 

DISCIPLINARY  
APPROACHES HAVE 
FORGOTTEN THAT 
THE ENTIRE SUR-
GICAL PROCESS IS 

BASED ON TECHNI-
CAL INNOVATIONS.”

An innovative man

QUICK FACTS

Professor Hans von Holst’s inno-
vative ideas include a cushioned 
floor that reduces the risk of fall 
injuries, a new technology that 

makes diagnosis of brain damage 
faster without surgery, a new form 
av robo-prosthesis for amputees…

When medicine  
meets technology
Professor Hans von Holst is in his element where different disciplines inter-
sect – where medicine meets technology. This is where his ideas have helped 
create, amongst other breakthroughs, MIPS, a technology that improves 
the protective properties of everyday helmets. Since 2011, the company has 
delivered around nine million helmets worldwide.

The MIPS success story grew from 
frustration over the large number 
of head injuries that neurosurgeon 
Hans von Holst had to deal with. 
He contacted KTH researcher 
Peter Halldin, and together they 
developed the technology behind 
MIPS (Multi-Directional Impact 
Protection System). A MIPS hel-

met improves protection for chil-
dren by reducing side impact and 
mimicking the brain’s own pro-
tection mechanism. 

“When we launched [MIPS] 
we faced criticism from estab-
lished helmet manufacturers that 
saw us as a threat. But with the 
help of our ingenious CEO, we 

developed our solution so that it 
could be added to entirely stand-
ard helmets. Then things really 
took off,” says von Holst, senior 
professor att Karolinska Institutet 
and neurosurgeon att Karolinska 
University Hospital. 

Today, the stock market-list-
ed MIPS works with 78 helmet 

brands that have launched some 
450 models equipped with the 
technology. 

“Some people asked why we 
took out a patent and set-up a 
company to develop our solu-
tion – why don’t you just release 
everything for free instead?! But if 
we’d done that, nothing would’ve 
happened at all. If you really want 
to do preventative work with, for 
example, head injuries, you need 
a business plan to get anywhere,” 
he says. 

HealthCap provided the com-
pany with support early on and 
got Karolinska Development in-
volved with development work 
early on. 

Multidisciplinary
His ability to think on a multi-
disciplinary level has resulted in 
von Holst having several “bridg-
ing” positions. At the same time 
as he was a neurosurgeon and a 
consultant at Karolinska Univer-
sity Hospital, he was professor of 
neuronics at KTH. He also head-
ed work at the World Health Or-
ganization Collaborating Center 
for Neurotrauma at Karolinska 
Institutet between 1992 and 2006.

It was also a frustration that 
prompted the idea of forming Bio- 
Servo Technologies. von Holst 
would meet patients who had 
weak hands, a condition that 
made their daily lives a strug-
gle. Together with Jan Wikander, 
professor of mechatronics at 
KTH, von Holst developed a 
robot-glove that gave people 
strength in their hands. 

“This is a great example of “soft 
values” from healthcare meet-
ing technological development 
and the result being unbelievably 
positive. Patients enjoy consid-

erably greater freedom, which in 
turn boosts their self-confidence, 
when they don’t need to wait for 
homecare staff to do something 
as simple as make a cup of coffee,” 
he says. 

Industry interest soon picked 
up, and BioServo Technologies 
currently has a product for the 
healthcare system, and one for 
industry where a robot-hand is 
used for increased lifting strength 
and injury recovery. 

Today, the listed company 
works with, amongst others, Gen-
eral Motors and NASA, Airbus, 
Eiffage Infrastructures, JM and 
General Electric. BioServo Tech-
nologies’ development is support-
ed by, among others, Sting (Stock-
holm Innovation & Growth). 

Plenty of new ideas
Today, von Holst travels regular-
ly to China to contribute to an 
innovation initiative backed by 
the government. One of the main 
aims of the programme is to cre-
ate an innovation environment in 

the city of Nanjing. But what he’s 
really passionate about is promot-
ing the development of rural are-
as in Sweden. 

“Although I’m invited to Chi-
na, it’s not there that I want my 
ideas to be developed. I’d prefer 
to see them come to fruition in 
a way that gives more people in 
sparsely populated areas the op-
portunity to stay where they are 
instead of moving to find work,” 
he says. 

There are plenty of new ideas 
around, and in most cases they 
rely on a combination of the dis-
ciplines of medicine and technol-
ogy. 

“Those who criticise interdis-
ciplinary approaches have for-
gotten that the entire surgical 
process is based on technical in-
novations. Today’s neurological 
intensive care would not exist 
without engineers. Furthermore, 
in the future it’ll be more and 
more important because health-
care is set to become increasingly 
hi-tech.” 
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BIOLAMINA       1996BIOLAMINA     2014

Interdisciplinary teams 
are the key to success
Staffan Holmin has developed a microcatheter that delivers drugs and cells 
directly to the body’s organs via blood vessels. The next step is to take  
samples from organs that are hard or too risky to reach with other methods. 
The key to success is an interdisciplinary team with a variety of core skill sets.

The inspiration for creating an 
interdisciplinary team of highly 
talented individuals comes from 
Apple founder Steve Jobs, ex-
plains Holmin, professor at the 
Department of Clinical Neurosci-
ence at Karolinska Institutet. 

“If you’re going to succeed 
in creating something new, you 
need to work together with tal-
ented people who offer a variety 
of skill sets. As a doctor, I could 
never have built this myself, my 
role was to identify and describe 
the need, as well as discuss design 
together with engineers and tech-
nicians,” says Holmin. 

Thinking outside of the box
The need Holmin identified was 
to deliver drugs with greater pre-
cision than has previously been 

the case, preferably directly into 
the tissue of any of the body’s or-
gans. The inspiration came from 
a Swedish discovery made in the 
1950s: the Seldinger technique. It 
is the technique to ensure pene-
tration of blood vessels to bring 
in a thin catheter in the vascular 
system. But why not use this ap-
proach to access arteries or veins 
when a microcatheter has reached 
the right organ in the body?

“Making a hole through the 
vessel wall, inside and out, has 
been something you always want-
ed to avoid. But we said that it 
could be easy and safe. It’s actu-
ally quite a simple principle, but it 
has never been tested before,” says 
Holmin. 

Intensive technical develop-
ment followed a series of success-

ful animal tests. Other key figures 
alongside Holmin were Johan 
Lundberg, back then a doctoral 
student in the research group and 
Stefan Jonsson, professor of Mate-
rial Science at KTH. 

Commercialisation support
Crucially, KI Innovations provided 
commercialisation support with, 
for example, contracts and the pat-
ent application. The rights for the 
Extroducer technology were sold 
to Smartwise Sweden AB in 2015, 
which in turn signed a research 
and commercialization agreement 
with AstraZeneca last year. 

“Among the organs that are 
risky to reach with other methods 
you have the brain, the heart, the 
pancreas, the liver, kidneys and 
parts of the lungs. These organs 

EXTRODUCER     2014

“CRUCIALLY,  
KI INNOVATIONS 

PROVIDED  
COMMERCIALIZA-

TION SUPPORT.”

Medical technology 
set for growth

Historically, Sweden has pio-
neered several medical tech-
nology innovations that have 
had considerable impact at 
a global level. Together with 
KTH professor Mats Daniels-
son and Region Stockholms 
research director Jan Anders-
son, Holmin has developed 
the MedTechLabs initiative, 
an interdisciplinary centre for 
medical technology research 
at BioClinicum at Karolinska 
University Hospital. At the 
centre, Karolinska Institutet, 
KTH and Region Stockholm 
collaborate on the creation 
of new research services in 
medical technology. 

QUICK FACTSare typically linked to many ma-
jor diseases,” says Holmin. 

A revolution in pathology
In parallel to commercialization, 
the research has continued – 
now with the goal of also using 
the technique for gathering sam-
ples. Thanks to developments 
in molecular biology in recent 
years, even small samples can 
be analysed to map which genes 
and proteins that are active in 
cells. 

“We see a revolution in pa-
thology coming, where we we’ll 
be able to extract small samples 
from organs that today are diffi-
cult or risky to reach using other 
methods.”

The sample gathering tech-
nique is being developed togeth-

er with among others Göran 
Stemme, a professor at KTH, and 
his colleague Niclas Roxhed, both 
leading lights in microsystems. 
Again, combining the right skill 
sets to succeed is key. 

Holmin is also participating in 
the development of a new X-ray 
detector technique under the 
leadership of Mats Danielsson, 
Head of Physics of Medical Imag-
ing at KTH. 

“We work closely with them 
on validation and evaluation of 
the method, with technical inno-
vation supplied by KTH. So, with 
one project we needed help from 
the engineers, and in this case, 
they need to tap into our exper-
tise. In both cases the scientific 
co-operation has been excellent,” 
says Holmin. 

EXTRODUCER     
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The Centrum för Hjärtstoppsforsk-
ning also runs a project exploring 
how to equip drones with heart 
resuscitation equipment and de-
ploy them quicker than ambulanc-
es. Technological development is 

continuing in the hope of having 
drones airborne in the next two 
years. The potential of using teach-
ing systems to help emergency call 
handlers identify cardiac arrests 
early is also being studied. 

QUICK FACTS

HEARTRUNNER SWEDEN 2016 2016

In the event of a cardiac arrest, 
an alert is triggered on the smart-
phones of volunteer lifesavers lo-
cated within a radius of around 
1,500 metres from the victim. 
Those who are able to do so, con-
firm the alarm and make their way 
as quickly as possible to the victim. 

“There’s a fantastic willing-
ness from society to contribute. 
I wouldn’t have expected this to 
be this big before we launched 
the service”, explains Jacob Hol-
lenberg, associate professor and 
director of the Centre for Resus-
citation Science at Karolinska In-
stitutet.

Today, the system has been sci-
entifically proven with excellent 
results. The research group has 
succeeded very well in publishing 
its results. In 2015, two articles 
were published in NEJM, and in 
2017 one in JAMA. 

“Text message-lifesavers [SMS- 
livräddare] make a vital contri-
bution to the survival chances of 
cardiac arrest victims. This is a 
great example of applying mod-

ern technology, citizen engage-
ment and research to save lives,” 
says Hollenberg.

Karolinska Institutet and KI 
Innovations encouraged the re-
searchers behind the initiative to 
commercialise the idea early on 
to spread its benefits in society. 

“Many researchers dream of 
being involved with implement-
ing scientific discoveries that 
make a difference to people’s 
everyday lives. KI Innovations 
makes a genuine difference by 
helping us towards this goal,” says 
David Fredman, who today is op-
erations manager for the service 
and previously worked on the re-
search team.  

Now live in four regions
The SMSlivräddare service is run 
and developed by the compa-
ny Heartrunner Sweden, and is 
now live in four regions in Swe-
den: Stockholm, Västra Götaland, 
Sörmland and Västmanland, and 
the service could be introduced 
across the country.  

“Every region that works with 
SOS Alarm [emergency medical 
dispatch service] on ambulance 
prioritisation and dispatch can 
opt in to activate the service in 
their region,” says Fredman.

Furthermore, the service has 
also been exported to Denmark, 
where it has been introduced in 
two of the country’s regions. 

“We want to access the rest 
of Europe, but need to co-oper-
ate with local organisations to 
get any headway. Our task is not 
only to install the IT system, but 
to recruit volunteers and prepare 
emergency medical services for 
the fact that they will receive help 
on the ground.” 

At first, there was concern that 
volunteers may prevent emergen-
cy staff from doing their job in 
critical situations. Something that 
has been shown not to be the case.

“Now we have emergency 
medical services asking to be con-
nected to the system because they 
see how it makes their job easier,” 
says Fredman. 

Emergency service drones

HEARTRUNNER SWEDEN

Saving lives  
with a smartphone
In Sweden, there are currently some 21,000 volunteers ready to respond to  
help cardiac arrest victims. A smartphone alert system guides them directly to 
victims – often faster than ambulances. The service, the result of research carried 
out at the Centrum för Hjärtstoppsforskning, is now ready for export markets. 
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When basic research 
has a clinical impact
Aerocrine developed the world’s first nitrogen monoxide test for asthma 
sufferers. Today, the product is used around the globe to monitor asthma 
symptoms and adjust medication accordingly.

However, it all started with a 
drop of fluid that became stuck 
in a tube. The plastic tube was 
connected to an instrument for 
measuring the level of nitrogen 
monoxide in different liquids. 

“When I put the tube to my lips 
and blew to remove the drop, we 
noticed a reading on the nitrogen 
monoxide gauge. It was as simple 
as that – blind luck,” says Magnus 
Persson, MD, PhD, associate pro-
fessor at Karolinska Institutet. In 
the early 1990s he was a research-
er at Karolinska Institutet fol-

lowing training as a physician at, 
among other colleges, Karolinska 
Institutet and  Harvard Medical 
School.  

Initially, there was doubt over 
the discovery in terms of whether 
exhaled air contains more nitro-
gen monoxide than inhaled air, 
and the research group looked for 
different flaws in the method. But 
the team soon understood that 
this track offered something new. 

“We realized that this effect had 
not been described before. And 
because everyone in the research 

group was a doctor, it didn’t take 
long for us to ask: did the levels 
change in the event of illness?”

Two different research groups, 
led by professors Lars Gustafsson 
and Kjell Alving, combined to 
start Aerocrine. 

“This is a good example of ba-
sic research at Karolinska Insti-
tutet that has become a product 
used in lung clinics worldwide. 
It also forms the basis for how we 
identify, monitor and treat asth-
ma,” says Persson. 

About 10 years after the com-
pany was founded, British com-
pany Circassia Pharmaceuticals 
made a bid for Aerocrine, valuing 
it at approximately SEK 1.6 bil-
lion. But since then, Persson has 
moved on. He now devotes his 
time to board work with Danish, 
Swedish and US companies. But 
among the things he enjoys most 
is working with the research com-
pany Attgeno. The researchers 
behind Attgeno come from the 
same group at Karolinska Institu-
tet who started Aerocrine.

“We’re developing a new drug 
based on the same research be-
hind Aerocrine. As a doctor, I can 
help one patient at a time. But if 
you participate in the develop-
ment of a new drug, you can help 
thousands of people.” 

AEROCRINE    1997

A target-searching  
cytotoxin
Oncopeptides has a new drug candidate for the treatment of a form of 
cancer of the blood, multiple myeloma, under development. KI Innovations 
played a key role in getting the project underway. 

ONCOPEPTIDES     2000

Oncopeptides was founded in 
2000 by some of Sweden’s leading 
oncological, clinical and medical 
researchers. The innovation be-
hind Oncopeptides builds on the 
development of a cytotoxin that 
searches for and targets a specific 
type of cancer cell. However, the 
development phase took longer 
than expected due to uncertainty 
surrounding its effectiveness. 

“We then came into contact 
with the leading multiple mye-
loma research group at the Da-
na-Farber Cancer Institute, Har-
vard Medical School, that was 
able to confirm our results. They 
saw so much potential in the pro-
ject that they wanted to take con-
trol of it completely. This spurred 
interest among Swedish investors 
and accelerated the pace of our 
work,” explains Rolf Lewensohn, 
professor of oncology at Karolin-
ska Institutet, and consultant at 
Karolinska University Hospital.

Capital was soon raised in 
Sweden to conduct Phase 1 and 
Phase 2 trials in co-operation 
with, among others, the Da-
na-Farber Cancer Institute.  

Clinicians as a driving force
During Oncopeptides’ first three 
years of operation, Lewensohn 
served as CEO.

“It was an instructive journey 
that provided entirely new per-
spectives on the opportunities of 
achieving clinical benefit from 
discoveries, and showed how we 
can meet the university’s third re-
sponsibility, namely to work with 
society and industry.” 

“One of the strengths behind 
Oncopeptides was that develop-

ment was led by clinicians,” he 
says. 

“This was a virtually unique 
situation because as it was us 
heading-up the project, we un-
derstood the potential that lay in 
the use of the drug. It was a major 
advantage to have awareness of 
the patient’s perspective.” 

Oncopeptides was listed in 
2017, and work is now underway 
on the upcoming Phase 3 clinical 
trial. 

“We had early contact with KI 
Innovations who supported us 
with investment and contributed 
to business development and pro-
vided advice. We currently an-
ticipate having a new drug ready 
in the next couple of years,” says 
Lewensohn. 

“WE HAD EARLY 
CONTACT WITH 

KI INNOVATIONS 
WHO 

SUPPORTED 
US WITH  

INVESTMENT.”

An incurable cancer

Every year, close to 700 people 
in Sweden contract myeloma, 
a bone marrow cancer. It is a 
chronic condition, which de-
velops in considerably different 
ways between individuals. 
While the condition is incurable, 
survival rates have improved 
every year in the past 10 years, 
thanks to the large number of 
new drug treatments that have 
been developed.

QUICK FACTS
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BIOLAMINA       1996

New drug treatment for 
the world’s most common 
genetic conditions  
Many years’ research has led Mats Wahlgren to a possible first drug treat-
ment for acute manifestations of sickle cell anemia - a genetic condition that 
affects millions of people. 

Wahlgren is known worldwide as 
a leading malaria researcher, and 
he has made significant contribu-
tions to the understanding of the 
disease. He is one of the founders 
of Modus Therapeutics, which 
was formed to search for a variant 
of the drug heparin that would 
not affect blood coagulation. 
Once the research group discov-
ered how malaria made red blood 
cells aggregate, Modus Therapeu-
tics was on the track of develop-
ing a solution.

“We developed a new sub-
stance that broke up blood cells, 
which could later be replicated in  
human testing” says Wahlgren, 
professor of parasitology at Karo-
linska Institutet. 

Findings from the malaria re-
search have enabled Modus Ther-
apeutics’ work in cell anemia. 

Life-threatening disease
“There’s a fascinating connection 
between malaria and acute sickle 
cell anemia. Both cause similar 
cell aggregates in blood vessels 
and we believe that these can be 
broken down by our substance, 
sevuparin.” 

Given the considerable medi-
cal need and the opportunities for 
a small  biotech company to take 
this product to market, Modus 
Therapeutics has chosen to focus 
on sickle cell anemia. 

Sickle cell anemia is a life- 
threatening illness and is one of 

the world’s most common genetic 
diseases. Every year some 300,000 
children are born with the condi-
tion, the vast majority in Africa. 
Life expectancy is typically severely 
shortened, with many sufferers dy-
ing at around 40 to 45 years of age. 

Closing the circle
“We’re in an unbelievably exciting 
phase right now. Our drug sevu-
parin, become the  first to treat 
acute sickle cell disease manifes-
tations, which otherwise can re-
sult in stroke and organ failure to 
name but two of the most severe 
consequences. A treatment would 
of course be in high demand from 
patients and the healthcare sec-
tor.”

There’s a historical resonance as 
well because it was at Karolinska 
Institutet that Erik Jorpes devel-
oped heparin in the 1930s, coveted 
specifically for its anti-coagulative 
effects. Heparin has since been 
used at every hospital around the 
world to protect people from blood 
clots. However, due to the risk of 
bleeding, it’s not possible to use it 
to treat a large number of condi-
tions where its other blood flow 
promoting properties and anti-in-
flammatory effects are needed. 

“In a way, we’re closing the his-
torical circle with the development 
of sevuparin, which basically has 
the same chemical structure as its 
cousin, heparin, but lacks its an-
ti-coagulative properties,” he says. 

This makes it possible to use 
sevuparin to treat illnesses such 
as sickle cell anemia where bleed-
ing represents a significant risk. 

“Fantastic feeling”
“It’s a fantastic feeling to have 
come so far, but it’s been a long 
journey that has required a great 
deal of determination,” says 
Wahlgren, who continues: 

“We’re of course grateful for 
all the support we’ve received, es-
pecially from all those who have 
participated in our clinical stud-
ies and from our investors.” 

Investors include Karolinska 
Development, HealthCap, Öster-
sjöstiftelsen, Ergomed and Prakti-
kerinvest.  

 

First drug to combat 
sickle cell disease

Modus Therapeutics is develop-
ing a drug to treat severe sickle 
cell anemia - one of the world’s 
most widespread genetic condi-
tions. Its founders include Mats 
Wahlgren, professor of parasi-
tology at Karolinska Institutet. 
In 2016, development of the 
sickle cell anemia drug reached 
Phase II clinical trials, the results 
of which are due in the first half 
of 2019. 

QUICK FACTS
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“IN A WAY, 
WE’RE CLOSING 
THE HISTORICAL 

CIRCLE WITH 
THE DEVELOP-

MENT OF  
SEVUPARIN.”



CLOSING WORDS

KI Innovations’ mission is to in-
form and inspire Karolinska In-
stitutet students and staff to take 
another look at their ideas and 
research results, a look from the 
perspective of patients and society.  
With the right support and advice 
these ideas can grow into fruitful 
innovations that can help solve 
challenges in today’s healthcare. 

Our task is to provide each 
idea with the best possible sup-
port and network needed to har-
ness its benefit for society.

We strive to provide the sup-
port needed to transform ideas 
into innovations that can be im-
plemented and make a genuine 
difference. This has so far resulted 
in many ideas ultimately having a 
significant influence on the devel-
opment of today’s healthcare. 

This booklet highlights a few 
of the many examples of how re-
search at Karolinska Institutet cre-
ates value.  It also highlights how 

innovation, by creating bridges to 
other fields of expertise, can en-
rich the research of the inventors. 
And it illustrates the impressive 
power of commitment that drives 
the inventors. Also, the creativity 
and drive from our idea-rich stu-
dents is resulting in a raft of inno-
vations. They provide fresh eyes 
and new solutions in situations 
we take for granted. This freedom 
of thought can offer unexpected 
ways to improve things.

We are here for all Karolins-
ka Institutet staff. Our support is 
most useful when we are in a po-
sition to coach a project through-
out its lifetime: from academic re-
search results to commercial deal 
or product.

Our aim is to inspire others 
to make the step towards taking 
their ideas to the next level. There 
is so much to be gained - for indi-
viduals and for the development 
of society as a whole.

The wellbeing of tomorrow 
is built with the raw material of 
knowledge, and research is the 
engine that drives its develop- 
ment.

Our support is provided with-
out any demand other than your 
commitment to succeed.

Lilian Wikström
CEO KI Innovations

Inspiring others to  
develop their ideas

KNOWLEDGE,  
RESEARCH AND  

INNOVATION ARE   
FUNDAMENTAL  
DRIVERS IN THE  

DEVELOPMENT OF  
TOMORROW’S  

SOCIETY.
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The journey from a research breakthrough 
to an innovation that improves the lives for 
people can vary in any number of ways.  
We have collected a selection of such  
journeys from Karolinska Institutet in the 
fields of Diagnostics, Medtech, Biotech, 
Digital Health, Social Innovation and  
Pharma. We hope that every one of them 
gives you an inspirational snapshot of the 
process that takes ideas to innovation.  
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