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 Professor Langer has developed 
a whole series of controlled-
release polymers that allow med-
ication to be administered. By 

changing the polymer’s physical structure it 
is possible to control drug release and deliver 
medicines and hormones in precisely regu-
lated quantities over long periods of time. 

Langer’s research into polymers led to the 
design of new kinds of biomaterials that can 
be used to create tissue and organs. �e idea 
behind tissue engineering is to create a tem-
porary structure for cells to grow around and 
within a polymer material. Once the natural 
tissue is functional and strong enough, the 
arti�cial “sca�old” dissolves. Arti�cial skin 
is already in clinical use. Growing organs 
such as the liver or pancreas from a patient’s 
own cells or stem cells may one day become 
a reality.

Led by Langer, MIT’s Langer Lab is the 
world’s largest biomedical engineering lab-
oratory. His research team is developing tis-
sue engineering and searching for new ways 
to transport drugs into human cells. Nano-
particles, for example, are a potential can-
didate for executing this task, in which the 
target is cancer cells, not healthy ones.  His 
researchers are also helping the actor and 
singer Julie Andrews to sing again. �ey are 
carrying out a trial of synthetic vocal cords 
to replace those damaged when she under-
went surgery.

As even the best medication can be use-
less if the timing and targeting of a drug are 
wrong, the importance of Langer’s work on 
controlled drug release is huge, improving 
and saving the lives of many people. Every 
year a hundred million people use advanced 
delivery medication around the world. 

In 2008 the Millennium Technology Prize was awarded to Professor  
Robert Langer. His discovery and development of advanced drug-delivery 
systems have had a major impact on �ghting cancer, heart and numerous 
other diseases.

NOV E L  B IOM AT E R IA L S  S AV I NG  
H UM A N  L I V E S

HIGHLIGHTS
Robert Langer started his work with 

polymer materials in 1974. He was 
the �rst researcher to use polymers in 
drug-delivery systems employing large 
molecules. He invented a way of layering 
polymer around the drug molecules in 
a 3D matrix structure that allowed the 
drug molecules to exit slowly. 

�e �rst clinical use of a controlled-release 
drug for local chemotherapy took place 
in 1986 to treat brain cancer. 

With more than 100 researchers,  
Robert Langer’s research laboratory 
at MIT is the world’s largest academic 
biomedical engineering laboratory.

Robert Langer has over 750 issued  
and pending patents and his patents 
have been licensed to more than 200 
pharmaceutical, biotechnology and 
medical device companies.
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Professor 
Robert Langer

Robert Langer’s innovations  
have had a signi�cant impact  

on �ghting cancer, heart disease,  
and numerous other diseases.  
Over 100 million people a year  

are already using advanced  
drug delivery.
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Professor 
Michael Grätzel

The excellent price/performance ratio 
of Michael Grätzel’s third generation 

dye-sensitized solar cells gives 
them major potential as significant 
contributor to the diverse portfolio  

of future energy technologies. Grätzel 
cells are likely to have an important 
role in low-cost, large-scale solutions 

for renewable energy.

2010 millennium
technology prize 

winner
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 O One of mankind’s greatest chal-
lenges is to find ways to replace 
the diminishing fossil fuel sup-
ply. The surface of the Earth 

receives solar radiation energy at an aver-
age of 81,000 terawatt – exceeding the whole 
global energy demand by a factor of 5,000. 
Yet, we are still figuring out a cost-effective 
way to harness it.

Solar cells, converting energy from the 
sun into electricity, were first used in the 
1950s to power orbiting satellites. Applied to 
power generation on Earth, the price of con-
version matters. Selected silicon based tech-
nology is still expensive, even though the 
cost of photovoltaics has declined steadily.

Grätzel’s innovation, the dye-sensitised 
solar cell (DSC), is a third generation pho-
tovoltaic technology. The technology often 
described as ‘artificial photosynthesis’ is a 
promising alternative to standard silicon 
photovoltaics. It is made of low-cost materi-

als and does not need an elaborate apparatus 
to manufacture. DSC cells show great prom-
ise as an inexpensive alternative to costly sil-
icon solar cells and an attractive candidate 
for a new renewable energy source. 

Compared to conventional silicon based 
photovoltaic technology, DSC panels are flex-
ible and lightweight, they produce electric-
ity in low light conditions and can be directly 
incorporated into building materials. 

The first company to mass-produce flex-
ible dye-sensitized solar cells is shipping its 
products. The next major step toward inex-
pensive and large-scale commercialisa-
tion of dye-sensitized solar cells might be 
taken in the building industry where pho-
tovoltaic materials may be used to replace 
conventional building materials in parts of 
the building envelope such as the roof, sky-
lights, or facades. The panels can also be 
made transparent, enabling glass facades 
producing electric power for the building.

Michael Grätzel is the father of third generation dye-sensitized solar (DSC) cells. 
Grätzel cells are likely to play an important role in low-cost, large-scale solutions 
for energy production. His cost-effective way of harnessing abundant solar 
energy will offer solutions to one of mankind’s greatest challenges.

dy e - se n si t i z e d  s ol a r  c e l l s  –  c h e a P  3 r d 

g e n e r at ion  s ol a r  P ow e r  t e c h nol o g y

HIGHLIGHTS
In 1988 Grätzel’s research team tests  

the first dye-sensitized mesoscopic 
titanium oxide material on solar cells. 
The reported 7% efficiency of the 
prototype dye-sensitized solar (DSC) 
cells was 1000-fold better than the first 
attempts in the 1970s to mimic the 
natural photosynthesis for solar energy 
conversion. 

After the ground-breaking Nature report in 
1991 there is an explosion of research 
activity across the world into Grätzel 
solar cells. 

In 2009 mass production of DSC cells 
begins. The first consumer product is 
a backpack, coated with the cheap and 
flexible DSC solar cell, for on-the-go 
recharging of portable gadgets.

Grätzel continues his work with his 
research group Laboratory of 
Photonics and Interfaces LPI focusing 
on optimization of key parameters  
of cells.
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STV – Swedish Academy of Engineering in Finland

STV promotes scientific technology research and supports 
the Finnish industry. STV supports education and research in 
Swedish, arranging courses and seminars. | www.stvif.fi
• Stig Gustavson Dr. Tech. h.c., Chairman of the Board
Dr. Gustavson is the Board Chairman of several Finland based 
industrial corporations and universities

The Federation of Finnish Technology Industries

The Federation of Finnish Technology Industries promotes the 
international competitiveness of Finnish technology industries 
by fostering business development, networking and an innova-
tive business environment. | www.techind.fi
• Jorma Eloranta M.Sc., Chairman of the Board
President and CEO of Metso Group
• Esko Aho M.Soc.Sc., Vice-Chairman of the Board
Executive Vice President, Corporate Relations  
and Responsibility, Nokia Corporation

EK – Confederation of Finnish Industries

EK represents private companies of all sizes in all industries. 
It aims to create a better and more competitive operating 
 environment for entrepreneurial and corporate activities in 
Finland. | www.ek.fi
• Sakari Tamminen M.Sc., Chairman of the Board
President and CEO of Rautaruukki Corporation
• Kari Jordan M.Sc., Vice-Chairman of the Board
President and CEO of Metsäliitto Group
 
Ministry of Finance

The Ministry of Finance is part of the Government. It pro-
vides a macroeconomic and fiscal policy framework for the 

 Government, drafts the annual Budget and offers experience 
in tax  policy matters. | www.vm.fi
• Raimo Sailas B.Sc., Dr.h.c. 
State Secretary

Ministry of Employment and the Economy

The Ministry of Employment and the Economy (MEE)  is 
responsible for the operating environment underpinning entre-
preneurship and innovation activities, securing the functioning 
of the labour market and workers’ employability, as well as for 
regional development within the global economy. | www.tem.fi
• Erkki Virtanen M.Soc.Sc. (Econ)
Permanent Secretary

SITRA – The Finnish Innovation Fund

Sitra is an independent public foundation under the supervi-
sion of the Finnish Parliament. Through its activities, Sitra aims 
to promote the economic prosperity and the future success of 
Finland. | www.sitra.fi
• Mikko Kosonen Dr. Econ.
Executive Vice President
 
Tekes – Finnish Funding Agency for Technology and 
Innovation

Tekes is the main public funding organisation for research and 
development and innovation in Finland. Tekes funds indus-
trial projects as well as projects in research organisations, and 
especially promotes innovative, risk-intensive projects. | www.
tekes.fi
• Veli-Pekka Saarnivaara Dr. Tech.
Director General
 

The interest groups of Technology Academy Finland 
and their representatives on the Board
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Aalto University

Aalto University is a newly created university resulting from 
the merger of three Finnish universities, the Helsinki School of 
Economics, the University of Art and Design and the Helsinki 
University of Technology – all leading and renowned institu-
tions in their respective fields and in their own right. Aalto 
University will begin operating in January 2010. | www.aal-
toyliopisto.info
• Tuula Teeri Professor, Ph.D.
President

Lappeenranta University of Technology

Lappeenranta University of Technology is specialised in tech-
nology and economics. The most outstanding feature of the uni-
versity is the way in which it has successfully integrated exper-
tise in technology and economics. LUT`s location on the border 
between the EU and Russia has also had a major impact on the 
university’s activities and orientation. | www.lut.fi
• Ilkka Pöyhönen Dr. Tech.
Rector

University of Oulu

The University of Oulu is an international scientific community 
known for high-quality research and education that provides 
experts for demanding tasks on both national and interna-
tional level. The University promotes well-being and education 
in Northern Finland and is a significant player in the Finnish 
and European research based system of innovation and educa-
tion. | www.oulu.fi
• Lauri Lajunen Ph.D.
Rector

Åbo Akademi University

Åbo Akademi University has an acknowledged position at the 
forefront of research in such areas as biosciences, computer  

science, democracy, human rights, material sciences, pro cess 
chemistry and psychology. Åbo Akademi University offers both 
undergraduate and graduate studies and extensive research 
opportunities. | www.abo.fi
• Jorma Mattinen Ph.D.
Rector

TTA – Finnish Academy of Technology

TTA fosters technological research and supports the Finnish 
industry by granting stipends and awards. | www.ttatv.fi
• Olavi Nevanlinna Dr. Tech.
Professor of Helsinki University of Technology

TEK – The Finnish Association of Graduate Engineers

TEK is a professional and labour market organisation of grad-
uate engineers, architects and other professionals working in 
the field of technology. It promotes technology for the benefit 
of people, the environment and society. | www.tek.fi
• Erkki KM Leppävuori Lic.Tech.
President and CEO of VTT

TES – Finnish Foundation for Technology Promotion

TES  promotes technological development in Finland by 
 providing scholarships primarily to young researchers and by 
recognising individual who have made significant contribu-
tions in research and education or otherwise advanced the tech-
nology base. | www.kolumbus.fi /tes
• Yrjö Neuvo Ph.D., Dr. Tech h.c., Dr. Med. h.c.
Chairman of the Board of the TES

President and CEO of the Foundation
• Ainomaija Haarla Dr. Tech., MBA
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KEMIR A
Kemira is seeking to be a group of 
global and leading chemical businesses 
with unique positions in selected 
customer segments. Kemira’s four 
business areas, Kemira Pulp&Paper, 
Kemira Water, Kemira Specialty and 
Kemira Coatings, provide customers 
with complete solutions, expertise and 
premium quality products. Kemira 
serves the pulp and paper industry, 
water treatment, paint business and 
chemical industry.

NESTE OIL
Neste Oil is a leading Northern 
European oil refining and marketing 
company, with a focus on high quality 
traffic fuels and other high value-added 
petroleum products with reduced 
environmental impact. Neste Oil´s 
strategy is aimed to make the company 
the world´s leading renewable diesel 
producer. 

NOKIA
Nokia is the world leader in mobility, 
driving the transformation and 
growth of the converging Internet and 
communications industries. Nokia 
makes a wide range of mobile devices 
and provides people with experiences 
in music, navigation, video, television, 
imaging, games and business mobility 
through these devices. Nokia also 
provides equipment, solutions and 
services for communications networks.

www.nesteoil.comwww.kemira.com

c or P or at e  Pa rt n e r s

Cooperation with companies that are engaged in cutting-edge  
technological research and applications widens the Foundation’s  
exposure to new innovations and their impact on society.

www.nokia.com
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OU TOTEC
Outotec is a worldwide technology 
leader providing innovative and 
environmentally sound solutions for a 
wide variety of customers in minerals 
and metals processing as well as related 
process industries.

SAVC OR
The Savcor Group operates in five 
specialised business areas, offering 
high technology products and services 
for customers in telecom and forest 
industries and infrastructural repair. 
With its head office in Mikkeli, 
Finland, the company has its own 
operators in 15 countries.

SEB
The seb Group is a North European 
financial group for 400,000 corporate 
customers and institutions, and 
5 million private customers. The Group 
is represented in some 20 countries 
around the world and has a staff of 
about 20,000. In Finland seb works 
with large and medium-sized Finnish 
corporations, financial institutions 
and international companies with 
subsidiaries in Finland. seb Gyllenberg 
is one of the leading Finnish asset 
managers offering services to both 
institutional investors and private 
clients.

www.savcor.comwww.outotec.com www.seb.fi www.seb.fi/gyllenberg
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FIM | Finnish asset management since 1994 | www.fim.com

Gasum | Transmission and supply of natural gas in Finland | www.gasum.fi

Halton | Indoor climate solutions | www.halton.com 

Lönnberg Painot | Printing services, field marketing activities | www.lonnberg.fi

Metso | Global engineering and technology corporation | www.metso.com 

Wärtsilä | Lifecycle power solutions to marine and energy industry | www.wartsila.fi

BIOHIT | Innovating for Health since 1988 | www.biohit.com
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t e c h nol o g y  ac a de M y  f i n l a n d  
–  t e c h nol o g y  f or  h UM a n i t y

 T echnology Academy Fin-
land (taf ) promotes scien-
tific research and innovation 
to develop new technology 

that are based on humane values and have 
a positive impact on quality of life, and also 
forms of cooperation that support such 
achievements.

Our mission is to promote Finland as a 
 high-tech country by strengthening and 
bringing together domestic and interna-
tional networks. We demystify technology 
and attempt to influence societal change 

and discussion in areas that fall within the 
scope of the foundation’s objectives.

Technology Academy Finland awards 
the biennial Millennium Technology Prize 
and grants other rewards and scholarships. 
We also encourage children and teenag-
ers to study technology and natural sci-
ences. Our actions reflect the principles  
of social corporate responsibility.

Technology Academy Finland was for-
merly known as the Millennium Technol-
ogy Prize Foundation. 

www.technologyacademy.fi
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Finland’s

•	� international business 
language is English.

•	� monetary unit is the Euro

•	� five million people live 
in 131,000 square miles 
of land – equating to 38 
people/square mile

Finland is a member of the 
UN, OECD and WTO.

Finland has been a member 
of the European Union 
since 1995.

Di s c ov e r  F i n l a n d 

Finland is

•	� world top nation in 
wired and wireless 
communication with 
sophisticated digital and 
fibre optic voice and data 
processing networks.

•	� the world’s leading 
innovator in 
mobile phones and 
telecommunications.

•	� home to the world’s most 
developed electronic 
banking system.

•	� the world leader in forest 
products, pulp, paper and 
board technology.

•	� the world’s leading 
innovator in forest and 
metal industries.

Finland has

•	� a rapidly growing 
environment  
technology sector.

•	� a rapidly growing  
energy technology  
sector, including 
renewable energy.

•	� a rapidly growing 
renewable resources 
sector.

•	� one of the highest R&D 
expenditure rates relative 
to GDP in the world.

•	� a world-renowned  
school system.

•	� 17 universities and  
several Research Centres 
of Excellence.
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Finland’s tribute 
to life-enhancing 
technological 
innovationsTechnology Academy Finland

Pohjoisesplanadi 33 A
00100 Helsinki
Finland

www.technologyacademy.fi
www.millenniumprize.fi
info@technologyacademy.fi

Galerie Art Silk is produced using fibre 
obtained from sustainably-managed forests.




