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
biochemical 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
1year.

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.
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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 authorised 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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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 international guidelines on ethics
and good clinical practice are followed.

Timeline in years

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.

Phase 2

Phase 2 studies test a product with known side
effects in a larger number of patients, usually
between 100 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 between 1,500 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.

For more information visit novonordisk.com/rd
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