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Introduction
Norway has an advanced and extensive health market that continuously demands the development of new solutions, products and services. The Oslo region is the leading Norwegian centre of research and industry within the biotechnology, medicine and health sector. The number of new companies focusing on biotechnology is quickly rising. Many of these are materialising in close connection to the R&D institutions in the region. Unique health registers and a positive attitude towards medical innovations places the Oslo region among the most outstanding test-markets in Europe. 

The Oslo region's specialisation in biotechnology and biomedicine is evident in a number of fields, such as analysis and treatment of cancer, cardiovascular and immunology research, aquaculture, animal health, marine resources, bioinformatics and functional genomics. The region's close proximity to the rest of Europe opens up the possibility for extensive co-operation with other Nordic countries, the rapidly growing markets in Eastern Europe and the countries of the European Union. 

Extensive health registers

Norway is a small, homogenous and cohesive country in terms of health and the Oslo region is among the most outstanding test-markets in Europe. There is excellent information available for clinical trials through unique registers of births, national health, cardiac history, orthopaedic implants and incidences of cancer. 

The biobanks at the region's university hospitals, some with materials from 4- 5 generations of the population, are useful sources for both medical purposes and socio-economic studies. Combining information from medical biobanks with information from population surveys make it possible to investigate how genetic factors and environmental influences affect disease and health. The National Committee for Research Ethics in Science and Technology maintains a high ethical standard.
Groundbreaking cancer research 

In 1979, the Norwegian Professor John Ugelstad and his colleagues made a discovery that revolutionised the isolation and separation of biological materials. The unique "Ugelstad beads" (monodispere polymer particles), form the basis of groundbreaking development work in the analysis and treatment of cancer. Today, the superparamagnetic particles are known as Dynabeads and are supplied by the company Dynal Biotech. Dynal Biotech's work includes the development of new cancer diagnostic techniques, and they work closely with the Norwegian Radium Hospital in Oslo, Northern Europe's largest cancer hospital.

The Norwegian Radium Hospital has treated patients and performed groundbreaking cancer research since it opened in 1932. The hospital’s extensive records of patient material and an effective follow-up system offer excellent conditions for clinical investigations. Based on research at the hospital, Photocure was set up in 1993 to undertake the commercialisation of products and equipment based around a new and unique photochemical cancer treatment. Today the company develops products for skin cancer, other skin diseases and internal cancer. 

The Cancer Registry of Norway, located in Oslo, has recorded nationwide occurrences of cancer since 1953.
Top cardiovascular research

Cardiovascular diseases are one of the most common causes of death and disability world-wide. Millions of people experience a reduction in their quality of life due to congestive heartfailure, hypertension, atheroscleriosis, stroke and vascular autoimmune diseases. Norway is at the forefront of cardiovascular research and both Rikshospitalet and the University of Oslo play important roles in this research. 

Merck  (MSD) has funded a Cardiovascular Research Centre linked to Rikshospitalet, working on providing novel insights into the molecular mechanisms of important aspects of cardiovascular function and dysfunction. The research activities are focusing on cardiovascular receptor biology and signal transduction research to unravel signalling pathways involved in the pathophysiology of cardiovascular disorders. In particular, the molecular mechanisms of pathologic remodelling of myocardial tissue in congestive heart failure. A number of the changes witnessed in recent years in cardiovascular care are the result of studies either performed in Norway or directed by Norwegian scientists. 

At the forefront of immunology research 
Allogeneic clinical organ and stem cell transplantations in Norway are concentrated at Rikshospitalet and at the Institute of Immunology at the University of Oslo. The Institute encompasses research in histocompatibility testing and transplantation immunology as well as in stem cell biology. In addition, the Institute carries out extensive research at the highest international level on immunogenetics and cellular immunology of autoimmune diseases and tumor immunology. Methods in current use include a wide variety of modern techniques in molecular genetics, cell biology, cellular immunology, immunochemistry, protein chemistry and transgenics. 

The Institute of Immunology also performs a series of routine analyses of patient material, and is a cornerstone of tissue typing, bone marrow donor registry and transplantation immunology in Norway. The Institute is one of Norway's largest research institutions in terms of scientific personnel and output. 

An excellent aquaculture base 
Norway is a leading fishing nation and is uniquely placed to develop and consolidate its position as a world leader in aquaculture. While the potential for captured fisheries production seems to have reached its limit, there is vast potential for expansion in aquaculture production. 

Since the 1960s the Institute of Aquaculture Research (AKVAFORSK), has been a leading research institution in developing selective breeding programmes for aquaculture species. Nutrition, feeding and product quality are other research fields where AKVAFORSK is among the leading research institutions. A subsidary of AKVAFORSK, the AKVAFORSK Genetics Centre, was established in 1999 to pursue all commercial activities related to genetic improvement programmes. 

The Norwegian School of Veterinary Science has also contributed to development of expertise that has turned Norway into a world expert in the field of fish disease. AKVAFORSK, The Norwegian School of Veterinary Science and the National Veterinary Institute constitute a growing and strong environment within aquaculture science, at both a national and international level. Substantial commercialisation towards the international aquaculture market already exists through the involvement of companies such as GenoMar and Alpharma. 


Animal health

Norway has an outstanding veterinary medicine base and is well known for the high standard of health in its animal population. At the Department of Animal Science of the Agricultural University of Norway, important research is carried out to improve the knowledge of the genetics affecting dairy, beef, reproduction and health traits of animals, as well as the quality of animal products. 

Unique gene-mapping

Genetic improvement and mapping of genes affecting the health of cows in Norway is facilitated by the health recording system, which involves nation-wide recording of all veterinary treatments on an individual animal basis going back to 1975. Since it is only vets that are allowed to prescribe antibiotics to animals in Norway, health trait recordings are extremely reliable. Today, this database contains the records of almost 3 million animals, including a complete picture of the relationship between individual animals. 

There has also been a systematic storage of semen from the most important animals kept for breeding purposes, in order to simplify the access to DNA. It should be noted that such records do not exist in countries outside Scandinavia, something that provides unique possibilities for in-depth genetic studies of low heritability traits - such as mastitis - that are difficult to improve by traditional breeding programs. A similar system is also established for swine production. 

Safe food and feed

Research on transmissible infectious diseases between animals and humans has become increasingly important in the area of general public health. The Norwegian Zoonosis Center performs leading edge research in this field, conducting analyses and presenting epidemiological data on zoonoses and zoonotic agents in Norway, in order to prevent transmission through food, feed, animals and animal products. The Norwegian Animal Health Authority is the government body responsible for control, regulation and documentation.

Marine resources for medical use

With its long coastline, its climate and clean environment, Norway is excellently placed for the development of marine resources for medical use. Organisms in the marine environment are a valuable source of food ingredients, and for a wide range of biochemicals. The search of the natural world for valuable chemicals and organisms holds new possibilities for modern biotechnology. Bioprospecting in the past has tended to focus on useful organic molecules, but the search is now turning to nucelotide sequence information relevant to agricultural biotechnology and medical applications. 


Growth in marine-based companies

Several Norwegian companies based in marine biotechnology have effectively harnessed the natural environment’s unique resources. Biotec Pharmacon is a biotechnology company that develops, manufactures and markets beta-1,3/1,6- glucans used for immune modulation and marine enzymes in molecular biology research. The company has invested heavily in research and development in marine biotechnology and immunology for more than 10 years, resulting in a portfolio of patented products including unique DNA-modifying enzymes.

Pronova Biocare, a fully owned subsidiary of Norsk Hydro, is a major international developer of marine oils for medical use, in particular Omega 3 fatty acids. Pronova Biocare is also involved in the development and production of alginate and chitosan based on marine algae and shellfish. Norferm, a Statoil-owned company, has successfully developed its BioProtein technology through use of methane-rich natural gas as its sole energy and carbon source. BioProtein, or its derivatives, have been extensively documented and have proven to be suitable for use in fish and animal feedstuffs, both as a source of nutrition and as a functional ingredient.
Bioinformatics - the future of genemapping

Since November 2001, the complete sequences for over 60 microbial and eukaryote genomes have been available for molecular biology research. This enormous amount of information about different genomes requires effective tools to extract the important biological information, and the field of bioinformatics has made it possible to study tens of thousands of genes and proteins simultaneously. 

Research groups in the Oslo region are at the forefront of software development within bioinformatics. 

Developing new computational tools  

A bioinformatics Research Group at the Institute of Medical Microbiology at the University of Oslo, has developed a rapid computational tool for sensitive sequence comparison and database searching that is able to identify distantly related gene sequences. Particular emphasis has been placed on achieving high speed by exploiting advanced technology available in standard hardware. The Research Group at the University of Oslo is also involved in a range of projects where computational sequence analysis methods are employed for the identification and analysis of novel mammalian enzymes involved in DNA repair. 

The Norwegian Computing Centre, one of Europe's largest and most competent groups within applied statistics and statistical-mathematical modelling, has identified problems where their statistical competence is vital in transforming huge amounts of functional genomics data into important pieces of knowledge. Other Norwegian companies and research centres such as the Agricultural University of Norway and Fast Search and Transfer are developing competence and technology that will be valuable for biological research in the future. 


A strong bid for functional genomics

Knowledge about genes and their products has become increasingly important in research, medical and industrial circles. The successful mapping of the genomes of humans, certain animals, plant and micro-organisms has resulted in the development of a new field of research - functional genomics - giving birth to new business development. New technology has made it possible to study tens of thousands of genes and proteins simultaneously. Functional genomics utilises these methods to determine the functions of the genes and proteins, and the ways in which they affect each other. 

FUGE – A national programme

A national initiative (the FUGE programme) to focus on functional genomics was put forward in Norway in the beginning of 2001. FUGE is a plan for research in functional genomics, submitted by a unified Norwegian research community. FUGE entails both a considerable expansion of Norwegian biotechnology research and a nationally co-ordinated restructuring of the research establishment as a whole. The aim of FUGE is to ensure that Norway can stay abreast of international developments in the functional genomics field. 

Research in this field will provide new and far-reaching insights into how biological processes work. The research will also lead to a vast array of beneficial, innovative products such as pharmaceutical products to combat diseases that are presently incurable, methods that make it possible to increase the food production output of aquaculture and agriculture, and methods to neutralise environmental toxins.

MedCoast Scandinavia – The new biotech region

MedCoast Scandinavia aims to establish one of the leading bioregions in Europe where world-class researchers, a well-developed health service and excellent working conditions form an attractive environment for investors within the biotechnological and healthcare sector. MedCoast Scandinavia is an initiative to create a dynamic network among universities, industry, healthcare and other organisations related to biomedical research and development in Oslo and the neighbouring Swedish region Göteborg. Functional genomics opens up for a closer Swedish-Norwegian cooperation. The Norwegian FUGE programme and the Swedish SWEGENE programme will collaborate to develop the area into a strong biotech region.

Clusters in biotechnology

Scandinavia is described as the new biotech hot spot in Europe. In Norway, the majority of the research and development institutions within biotechnology and biomedicine are located in the Oslo region. There are three main clusters of research and development within this field: the biomedical cluster in the Gaustadbekk Valley, the veterinary medicine cluster at Adamstuen and the biological research cluster at Ås, all within close range of each other. 

These clusters comprise expertise ranging from medicine, health and food safety to marine biotechnology. Two highly developed research parks offer assistance and facilities for biotech start-ups.  

The five university hospitals in the Oslo region have vast experience in rheumatology, immunology, oncology, cardiac, antibiotics and infarctus studies. The Norwegian Radium Hospital is the largest Cancer Hospital in Europe. Rikshospitalet is Norway's leading university and research hospital, internationally renowned for its strength in the fields of transplantation, immunology and cardiovascular research. The Oslo region is well known for its strong clinical research groups and a growing medical industry. Almost 50 renowned pharmaceutical companies are located in the region and the expansive research milieu has already given birth to several biomedical companies. 

Biomedicine in the Gaustadbekk Valley

The Gaustadbekk Valley is an internationally recognised cluster of biomedicine, witch includes departments and research institutions specialising in biology, biochemistry, organic chemistry and biotechnology. In addition, there are related sciences such as physics, mathematics, genetics, bio-informatics; and a range of application fields such as nutrition, neuroscience and medical genetics. Extensive research within these fields is performed at the University of Oslo, Northern Europe's largest University, with 32 000 students and a staff of 4 500. The University of Oslo's medical clinical departments are located at the five university hospitals in Oslo: Rikshospitalet, Norwegian Radium Hospital, Ullevaal University Hospital, Aker University Hospital and the Akershus University Hospital.

Located in the heart of the Gaustadbekk Valley, the Oslo Innovation Centre provides facilities and assistance to a growing number of life science based companies. Adjacent to the Oslo Research Park, GlaxoSmithKline has recently opened an International Innovation and Research Centre, which aim to be one of the most active and engaging centres in Norway for people working in the life sciences. 

Also located in close proximity is SINTEF, Norway and Scandinavia's largest applied consultancy company in science and technology. SINTEF/UNIMED covers a wide range of disciplines related to the medical sector, such as health services research, medical technology and health aspects of the work environment.
Professional players such as Medinnova, SINTEF/UNIMED and the Research Foundation of the Norwegian Radium Hospital have evolved to assist the commercialisation of ideas within the medicine and health sector.

Veterinary medicine at Adamstuen 

The veterinary medicine cluster at Adamstuen in Oslo has achieved both national and international recognition. Located mid way between the city centre and the Gaustadbekk Valley, the Norwegian School of Veterinary Science produces highly qualified veterinarians as well as performing first class research and development with focus on animal health, fish health, food quality and environmental hygiene. For instance, it has contributed to a development of expertise that has turned Norway into a world expert in the field of fish diseases. Biotechnology is an important tool in this research. 

The wide competence of aquamedicine, animal health and food quality at Adamstuen constitutes of seven institutions all playing vital roles in the management of these fields:


The Norwegian School of Veterinary Science
National Animal Hospital



 HYPERLINK "http://www.vetinst.no/" 

The National Veterinary Institute

The National Center for Veterinary Contract Research and Commercial Services
The Norwegian Food Control Authority
The Norwegian Animal Health Authority
The Norwegian Zoonosis Centre
www.aquamedicine.no
Biological research cluster at Ås

The biological research cluster at Ås is located about 35 kilometres Southeast of Oslo. The institutions at Ås are leaders both at a national and international level in agricultural and food science, in the management and conservation of natural resources, biotechnology and aquaculture. 

The Agricultural University of Norway is the main institution at Ås. A considerable amount of the research at the university is applied and research for the private sector is closely tied to practical usage. Biotechnology in relation to food science and food health is one of the major research areas at the university and together with the Norwegian Food Research Institution (MATFORSK), they cover the largest environment for food research in Norway. Aas BioScience Park offers facilities for start-up companies at Ås.

Fish genomics and fish health is a focus area at Ås. The Agricultural University of Norway and the Institute for Aquaculture Research (AKVAFORSK) constitute a strong competence in genetics, breeding, molecular biology and genome research within aquaculture and animal science. This unique combination of competence facilitates integration and applications of genomics into fish breeding programs, which will become increasingly important with the accumulation of DNA information. 

The AKVAFORSK Genetics Centre is among the world's leading groups on applications in, and development of, breeding programs for aquaculture species. The Norwegian Crop Institute (PLANTEFORSK), Norwegian Centre for Soil and Environmental Research (JORDFORSK) and the Norwegian Forest Research Institute (SKOGFORSK), are also central institutions at Ås, all collaborating closely with the Agricultural University of Norway. 
Useful addresses

Norwegian Bioindustry Association

Essendrops gate 3

P.O. Box  5487 Majorstuen, NO-0305 Oslo, Norway
Tel: +47 23 08 80 72

Fax: +47 23 08 78 99

E-mail: thor.amlie@pil.no
Website: www.biotekforum.no
The Norwegian Biotechnology Advisory Board

Prinsens gt. 18

P.O. Box 522 Sentrum, NO-0105 Oslo, Norway
Tel: +47 22 24 87 91

Fax: +47 22 24 27 45

E-mail: bioteknologinemnda@bion.no
Website: www.bion.no
Norwegian Ministry of Social Affairs

Einar Gerhardsens plass 3

P.O. Box 8019 Dep, NO-0030 Oslo, Norway

Tel: +47 22 24 90 90

E-mail: postmottak@sos.dep.no
Website: www.odin.dep.no/sos/
Norwegian Board of Health

Calmeyers gate 1

P.O. Box 8128 Dep., NO-0032 Oslo, Norway
Tel: +47 22 24 88 88 

Fax: +47 22 24 95 90

E-mail: postmottak@helsetilsynet.dep.no
Website: www.helsetilsynet.no
Norwegian Institute of Public Health

P.O. Box 4404 Nydalen, NO-0403 Oslo, Norway

Tel: +47 22 04 22 00 

Fax:+47 22 35 36 05

E-mail: folkehelseinstituttet@fhi.no
Website: www.folkehelsa.no
Norwegian Medicines Agency

Sven Oftedalsvei 6

NO-0950 Oslo, Norway  

Tel: +47 22 89 77 00

Fax: +47 22 89 77 99

E-mail: post@legemiddelverket.no
Website: www.legemiddelverket.no
Medinnova

Forskningsveien 2B

Rikshospitalet

NO-0027 Oslo, Norway
Website: www.medinnova.no
The Research Council of Norway

P.O. Box 2700 St. Hanshaugen

NO-0131 Oslo, Norway
Tel: +47 22 03 70 00

Fax: +47 22 03 70 01
Website: www.forskningsradet.no
Contact us

Oslo Teknopol is your professional host in the Oslo Region. We provide services and information to foreign investors considering the region as a possible location for future activities. 

Our services are free of charge and include: 

· Information, facts and figures about the region as a business location

· Assistance in establishing business contacts

· Help in identifying commercial properties and premises

· Organisation of schedules and assistance with visits to the region

Oslo Teknopol is a regional development agency established by the City of Oslo and Akershus County Council. Our aim is to stimulate innovation and attract foreign investments to the Oslo Region. We are a neutral partner and a non-profit organisation. For further information, please contact us:
Oslo Teknopol IKS 
Tel: (+ 47) 22 00 29 90   
Fax: (+47) 22 00 29 91
Visiting address: Akersgata 13, Oslo
Postal address: P.O. Box 527 Sentrum, NO-0105 Oslo, Norway
E-mail: info@oslo.teknopol.no
Norwegian site: www.oslo.teknopol.no
International site: www.oslo.technopole.no
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