
three days 
– searching for 
better treatment
Bioethical challenges 
within research and development 
of new pharmaceuticals



About 
Novo Nordisk

Novo Nordisk is a healthcare company and the world leader in dia-
betes care. The company has the broadest diabetes product portfolio
in the industry, including the most advanced products within the area
of insulin delivery systems. In addition, Novo Nordisk has a leading
position within areas such as haemostasis management, growth hor-
mone therapy and hormone replacement therapy.

Novo Nordisk manufactures and markets pharmaceutical products
and services that make a significant difference to patients, the medi -
cal profession and society. With headquarters in Denmark, Novo
Nordisk has offices in 79 countries and markets its products in 179
countries. More than 23,600 people work at Novo Nordisk; around
half of them are working with sales and marketing, production or re-
search and  development outside Denmark. More than 4,000 people
are working with research and development.



Steering through a 
constantly shifting ethical landscape

The development of new pharmaceuticals is charged with exciting
possibilities and daunting challenges, not least the fact that only one
in 10 compounds tested in humans will ever become an approved
pharmaceutical product. In the often decade-long journey of bringing
a product to market, choices and decisions rest on individuals’ and the
company’s ethics and values.

Novo Nordisk promotes awareness among all employees of bioethics
and how decisions are founded on the company’s bioethics policy and
sets of guidelines. We also work closely with stakeholders and partners
to improve and harmonise standards. The film, Three days – searching
for better treatment, underlines that commitment.

Our approach 
to bioethics

At Novo Nordisk we strive to conduct our business in a financially,
 environmentally and socially responsible way. This is what we call the
Triple Bottom Line business principle, which guides how we make
 decisions and how we operate.

This film illustrates how this principle applies to developing new phar-
maceuticals. Bioethics is the expression used for all ethical issues related
to the use of life science technologies for the discovery, development
and production of pharmaceutical products. In essence it is about
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how to make choices on what is
the right thing to do to conduct
clinical trials with respect for the
 individuals involved, to make re-
sponsible use of human material in
research and development, to con-
sider the welfare of experimental
animals and to ensure safe use of
gene technology in production.

The enclosed leaflet, From idea to
patient, shows the exciting, but
also long and difficult process of
bringing pharmaceutical products
to market, with no guarantees of
success. Our goal is to develop
products that meet critical health-
care needs while balancing long-
term business interests with those
of our stakeholders and society.

The film invites you inside, offering
a closer look into the search for
better treatment.

Enjoy!

Mads Krogsgaard Thomsen
Executive vice president and
chief science officer
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Timeline in years

February 2007

For more information visit novonordisk.com/rd 

Phase 1
Phase 1 studies test a potential new product with 
a small number of volunteers, usually between 
50 and 100, for best dosage and potential side 
effects. 

Clinical trials 
(phase 1 through phase 4)
The purpose of a clinical trial is to find out whether a medication
or treatment regimen is safe and effective for the treatment of 
a specific condition or disease. All clinical studies sponsored by
Novo Nordisk are carried out according to standard operating
procedures that ensure that all inter national guidelines on ethics
and good clinical practice are followed.

Phase 2
Phase 2 studies test a product with known side 
effects in a larger number of patients, usually 
between100 and 500, to learn more about side 
effects after longer duration of treatment, 
establish optimal dose and how effective the 
product helps the condition.

Phase 3
Phase 3 studies compare the new product with a
commonly used product for both safety and effi-
cacy. The trials typically involve between1,500 and
up to 4,000 patients depending on the therapy
area. For chronic diseases patients are tested for
1–3 years. If phase 3a results are successful, a New
Drug Application is submitted to and reviewed 
by the various government regulatory agencies.
Further studies typically run in parallel with the
regulatory process to further expand the know -
ledge and the label of the product. These phase 3b
studies typically involve 1,000–2,000 patients.

Phase 4
Phase 4 studies, which are conducted after a prod-
uct is approved and launched, continue to evaluate
a product’s long-term effects. Novo Nordisk can 
involve 2,000–5,000 patients or more, depending
on study design and purpose.

In the pharmaceutical industry, the road from idea to patient for a new
product is highly complex and time consuming. Industry estimates
that out of 10,000 ideas that begin in the lab, just 10 will ever reach
the stage where they are tested on people. Out of that, one may reach
the market. The entire process represents some of the largest invest-
ments Novo Nordisk makes, both in terms of capital and manpower.
The process typically takes 10 to 13 years from initial work in the lab

until a product is launched on the market. The further a product is 
developed, the greater the loss if discontinued due to adverse events.

This diagram illustrates the process. The number of people involved
along the way depends on the type of product and its priority, but 
generally, hundreds to thousands of Novo Nordisk employees have
taken part in the development by the time the product is stocked on
pharmacy shelves. 

The race for new solutions and patents within an environment of 
increasing demands from patients, government regulatory agencies
and the medical profession, creates an intense pressure. Benchmarks
show that Novo Nordisk performs at least in line with competitors in
this process.

This chart illustrates a complex process. In most cases, the stages
overlap and times vary depending on the product.

from idea 
to patient

Idea
The start of the journey is
an idea, a hypothesis for a
new product based on new,
exciting or unexplained 
observations. Sources for
new ideas include scientific
data and literature, scien-
tists at universities and uni-
versity hospitals, scientific
collaboration, patent litera-
ture, international symposia
and explorative research in
our own laboratories.

Pre-project
A small team sets out to
test the hypothesis via
biochem ical methods
and/or animal testing. 
If experiments are positive
and a lead compound 
has been identified, a for-
mal research project is 
established.

Time: approximately 
1 year.

Research
A group of scientists sets
out to optimise and further
characterise the lead com-
pound and then determine
how to produce it. As part
of that, they establish ani-
mal models to reflect the
disease in man as closely as
possible, so they can test
the effects of the product.

Manufacturing
At this time, development
of analytical methods, as
well as the manufacturing
process for the active sub-
stance and the product are
initiated. Production begins
for the preclinical and 
clinical tests. Output rises
steadily through develop-
ment under increasing
quality requirements. The
product must be ready for
full manufacture before
start of phase 3 clinical 
trials.

Time: 7–10 years, 
all the way through 
development.

Preclinical tests
To ensure the safety of a
new product candidate on
people, scientists first test
it on animals. They look for
pharmacological and toxic
effects in all organ systems.
Other scientists validate the
medical hypothesis by test-
ing in for example human
tissue or blood and prepare
for clinical trials. This stage
often marks the transfer
from research to develop -
ment in a project.

Time: one year before
clinical trials, but contin-
uing to registration.

Clinical trials
When a compound is
proven to be safe and 
effective in animals, it is
tested in people. Novo
Nordisk does trials in more
than 50 countries and 
enrols 15,000– 20,000 
patients into studies each
year. After sucessful 
completion of phase 3,
submission to authorities
follows. 

See chart below.

Time: 5–7 years.

Product registration
When a product is deter-
mined safe and effective
from the phase 3 trials, it
must be author ised in each
individual country before
the product can be mar -
keted. All data generated 
during the development
period is collected and sub-
mitted as the documenta-
tion to the authorities in the
US (FDA), the EU (EMEA),
Japan (PMDA) and other
countries requiring their
own national approvals.

Time: 1–1.5 years.

Preparing for launch
Marketing involvement be-
gins in phase 1 or earlier to
ensure market needs are
reflected in the product de-
velopment. A strategy
process includes internal
measures with affiliates,
and external market prepar -
ation. Research results are
promoted in international
symposia from early stages.
Awareness campaigns
among the medical 
community broaden up 
to launch.

Time: 7–10 years before
launch, intensifying as
launch approaches.

Reaching the market
The global sales force be-
gins an intense campaign
prior to launch. Launch
countries are prioritised.
Internal approvals are
gained for product price,
marketing plan, launch 
order quantity, etc. Product
supplies are prepared for
shipment. With external
authorisation, launch orders
are shipped to affiliates,
who then handle deliveries
to local pharmacies.

Time: starts 6–12 months
prior to launch.

Phase 4 trials
These clinical trials and
post-marketing surveil-
lance studies begin after
launch to address possible
long-term side effects, new
indications, treatment ex-
perience or specific safety
concerns. 

See chart below.

Time: depends on scope,
but can be 2–5 years.
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Dilemmas at work

In the film you will meet three scientists who are working on projects
within three of Novo Nordisk’s therapy areas – diabetes care, haemosta-
sis management and cancer treatment – and the challenges and
 ethical dilemmas they face in their work.

What guide their choices are the company’s values and ethical guide-
lines. We recognise that there are different and shifting perceptions
of right and wrong to consider – and no easy answers. By con-
fronting them openly and responsibly we seek to strike the right
 balance  of business interests, the interests of society and those of af-
fected stakeholders.



The challenge:
Defeating diabetes

Novo Nordisk is a world leader in diabetes care. Diabetes is a disorder
in the body’s ability to produce and use insulin resulting in increased
blood sugar levels. Some 245 million people have diabetes, and as
many as two-thirds are insufficiently treated. Our vision is to defeat
diabetes by providing improved diabetes prevention, detection and
care. We focus on insulin therapy that helps people with diabetes to
better control their blood sugar to avoid devastating long-term
 complications.

The project:
Liraglutide

Liraglutide is a once-daily human analogue of the naturally occurring
hormone Glucagon-Like Peptide-1 (GLP-1). The compound is being
developed by Novo Nordisk for the treatment of type 2 diabetes, and is
currently in phase 3 clinical development. Liraglutide works by stimu-
lating the release of insulin only when glucose levels become too
high, and the current data indicate that it will be a safe, convenient
and effective way for people with type 2 diabetes to control their blood
sugar. In contrast to most other antidiabetic treatments  liraglutide
also leads to weight loss instead of weight increase even when
 patients improve their metabolic control.
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The ethical dilemmas:
Clinical trials

It would not be possible to bring liraglutide – or any pharmaceutical
product – to the market without doing clinical trials to document safety
and efficacy before market authorisation is given. Doing clinical trials
in developing countries can raise ethical dilemmas. Novo Nordisk has
global standards for clinical trials to ensure the safety of participants
and the same high ethical standards worldwide. We ensure that each
person participating in a study fully understands the consequences,
and we only initiate trials in countries that have ethical review boards.

Gene technology

Novo Nordisk uses gene technology and genetically modified organisms
(GMOs) in biomedical research and the production of pharmaceuticals.
The use of GMOs offers substantial benefits to the quality of prod-
ucts, the environment and opportunities to identify new treatment
concepts for patients. It is  expected that gene technology can help
solve many health issues of today.

Yet we also recognise that gene technology causes some concerns.
The GMOs used at Novo Nordisk in the production are handled under
closed and contained conditions. We only use GMOs in the lowest
risk category for production and the final products do not contain
GMOs. We will use production strains without antibiotics resistance
genes whenever technically possible and practically feasible.
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The challenge:
Living with 
haemophilia

Novo Nordisk is a leader within haemostasis management, expanding
our project portfolio around the active ingredient in NovoSeven®,
 recombinant factor VIIa. NovoSeven® was initially developed for use
in people with haemophilia with inhibitors. Haemophilia is an inherited
disabling bleeding disorder that has tremendous medical, social,
 psychological and  financial impact upon the person, his family and
society. The most  serious complication is the development of inhibitory
antibodies to the coagulating factors used to stop bleeding episodes.
When bleeds are not managed, there is a greater risk of injury and
 disabilities. Inhibitors occur in up to 30% of people with severe
haemophilia A and 2–3% of those with severe haemophilia B. About
400,000 people have haemophilia – more than half of them are
 inadequately treated.
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The project:
Long-acting 
factor VIIa

The short duration of action of NovoSeven® has been considered a
barrier to using this product prophylactically for long-term prevention
of bleeding episodes. To develop a new factor VIIa product with a pro-
longed circulation time in the blood, it is necessary to test new drug
compounds in blood from people with haemophilia. The film shows
the challenges of this process. In June 2007 a phase 1 trial was initiated
of long-acting factor VIIa, a long-acting version of NovoSeven®. The
trial will assess the safety and pharmacokinetics of the new treatment
concept.

The ethical dilemma:
Use of human material

The use of human material such as blood is vital to the successful
 development of new pharmaceuticals. Human blood, human cells or
tissue is used in the early stages of research. It is of key importance to
be able to test drug compounds in human material at various stages
of the development of new pharmaceuticals. This enables us to rapidly
select viable compounds and to assess the safety, before tests are
conducted on animals and people. The use of human material
 reduces the need for testing compounds in animals; still, ensuring
 responsible use of such material can present dilemmas that must be
addressed with all the parties involved.
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The challenge:
Fighting cancer

In Novo Nordisk’s second-largest business segment, biopharmaceuti-
cals, we are expanding our portfolio within haemostasis management,
growth deficiency and hormone replacement therapy, and building a
presence in immunotherapies. Thirteen clinical development projects
with biopharmaceutical products are underway. Among these are
early projects within the areas of inflammation and oncology. With
any  individual having a 42% risk of developing cancer, and only a
50% chance of being cured, developing candidates for cancer thera-
pies is one of our biggest challenges.

The project:
Anti-KIR

Anti-KIR, a fully human monoclonal antibody, is a new treatment that
may be able to cure cancer. It is a protein-based pharmaceutical that
binds to Natural Killer (NK) cells, which are part of the immune
 system. These NK cells can kill diseased cells, such as cancer cells.
Anti-KIR enhances the ability of NK cells to do that job. In 2006 Novo
Nordisk obtained regulatory approval to initiate a phase 1 study to
evaluate the safety of anti-KIR in patients with acute myeloid
leukaemia. In January 2007 the first human dose was successfully
 administered. The film follows this process.
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The ethical dilemma:
Animal experimentation

Experiments on living animals are a necessary part of the discovery
and development of new drugs. However, the use of experimental
animals is a source of concern for Novo Nordisk as it is to many people.
We cannot replace all animal experiments in the foreseeable future,
but we continuously refine the care and use of animals and develop
procedures that reduce and/or replace animal experiments. We act
with due respect for the animals by establishing and ensuring high
ethical and welfare standards, including an internal ethical review of
all new types of experiments on animals. External partners, contract
research organisations and suppliers are held to the same high stan-
dards and we monitor their performance. Experimental animals are
housed according to their needs, with appropriate training and social-
isation of the animals.
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Dilemmas at work

In the film, Three days – searching for better treatment, you will
meet three scientists who are working on projects within three of
Novo Nordisk’s therapy areas – diabetes care, haemostasis manage-
ment and cancer treatment – and the challenges and ethical dilem-
mas they face in their work.

We welcome feedback and comments on the film and this brochure
as part of our ongoing dialogue and engagement with stakeholders.

Send your comments to: 
Lise Holst, director, Bioethics Management: llhh@novonordisk.com
For more information, visit: novonordisk.com/science/bioethics

Novo Nordisk A/S
Novo Allé
2880 Bagsværd
Denmark

Tel +45 4444 8888

novonordisk.com
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