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Drug development
from A to Z
Drug development is a long, complex process requiring the interaction of numerous specialist fields. Growing competition in the industry has increased the need
to coordinate the many elements involved in order to accelerate the drug development process and smooth the transition of candidate drugs to market. Skilful coordination of all the disciplines involved, from early target identification and
validation through safety and efficacy testing to market launch, can streamline
the approach to the production of new medicines.

Very few people have
the ”helicopter” view of
the drug development
process – so the few of
us that have it from
the MIND degree have a
competitive advantage.
Graduate from 2011 (Graduate
Survey 2012)

The overall purpose of the MIND programme is to provide the biotech and pharmaceutical industries, pre- and clinical research organisations, medical device
industry and related enterprises with academic personnel who are qualified to
respond to these challenges.
On completion of the programme, graduates will have a broad overview of and
the ability to understand the connections between all stages of the development
process from discovery to clinical trials, registration and marketing.
The MIND programme gives drug developers the professional building blocks to
liase with other professionals within the company as well as with external partners, thus ensuring a high and up-to-date scientific level of the work carried out
in multidisciplinary project teams. Graduates’ ability to effectively and critically
evaluate each stage of the drug development process will allow them to predict
future bottlenecks.

The typical MIND
participant
Has a background in fields such as engineering, pharmacy,
chemistry, biochemistry or health sciences.
Holds a relevant degree at bachelor level, master level (56%)
or PhD level.
Has at least two years of relevant job experience.
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Participants
Master of Industrial Drug Development is aimed at experienced people in the
biotech and pharmaceutical industries, clinical research organisations, and to
some extent the medico industry, who are involved in developing drugs and
need an overview of the process in its entirety as well as in-depth understanding
of the individual elements.

Interaction with industry
and authorities
The MIND programme is based on cutting-edge drug research, while maintaining
focus on industrial utility.
The MIND faculty comprises leading professors and experts from pharmaceutical
industry and authorities from Denmark and abroad, who are eager to share the
latest research as well as case stories from the industrial arena with participants.
The programme objective is a high degree of practical relevance and utility orientation so that employers, who usually finance the programme for participants,
gain immediate results.
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MIND and the drug
development process
The Master of Industrial Drug Development programme provides an overview of the entire
drug development process from discovery to marketing.

from discovery
to marketing
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From discovery to marketing
With pharmaceutical companies striving to be market leaders, key employees must have
a broad overview and the ability to understand the connections between all stages of the
development process from discovery to marketing.
On completion of the programme, Masters of Industrial Drug Development will have gained
extensive interdisciplinary and practical knowledge of the industrial drug development process. Their ability to effectively and critically evaluate each stage of the drug development
process will allow them to predict future bottlenecks.
The MIND programme gives drug developers the professional building blocks to be able to
create and lead teams across divisional lines. Masters of Industrial Drug Development will be
able to liaise with other professionals within the company as well as with external partners,
thus ensuring a high and up-to-date scientific level of the work carried out in multidisciplinary project teams.
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Individual programme
layout
Compulsory courses make up about half of the programme. They are designed
as intensive one- or two-week courses that require various degrees of preparation. The number of courses followed per year is up to participants and their
employers to decide.

The MIND
advisory board
Helle Brøndsted MSc (pharm), PhD
Product Specialist
DGM Denmark A/S

Marianne Kock MSc (Pharmacy), Executive MBA
Senior Vice President and Vice Managing
Director (for Development in Denmark)
Ferring Pharmaceuticals A/S

Thóra Brynja Bödvarsdóttir MSc (human
biology), Master of Medical Product Innovation
Vice President, Diabetes Pharmacology,
Novo Nordisk A/S

Alejandra Mørk MSc (pharmacy), PhD
Managing Director
Klifo A/S

Electives can be courses offered by the Faculty of Health and Medical Sciences
or other universities in Denmark or abroad.

Troels V. Christensen MSc (eng.)
Senior Product Life Cycle Manager
H. Lundbeck A/S

Peter G. Nielsen MSc
CEO, Managing Partner
Solural Pharma Aps

The master’s project completes the MIND programme. It is a practice-oriented
research project on an elective topic which allows the participant to apply the
acquired skills and knowledge to the host organisation or company.

Henrik Dalbøge MSc, Lic Scient, PhD
Executive Vice President, Health & Nutrition,
Chr. Hansen A/S

Helle Northeved DVM, PhD
Vice President, Nonclinical Safety Research
H. Lundbeck A/S

The project is supervised by a university lecturer and a supervisor from the participant’s host organisation or company.

Jørgen Drejer PhD
Chief Executive Officer
Aniona ApS

Morten Just Petersen MSc (chemistry), Master of
Industrial Drug Development
Chief Operating Officer
Astion Pharma A/S

Elective courses and the final master’s project make up the second half of the
programme and are selected by participants in cooperation with a supervisor
from the Faculty of Health and Medical Sciences. Employer input is also welcome.

Flexibility
MIND is designed as a part-time programme that can be combined with a busy
career and family life. Freelance participants are welcome – all MIND courses can
be taken as single courses as needed or desired.

Jan Fleckner PhD
Director
Novo Nordisk A/S
Annette Byrholt Hansen MSc (pharmacy), PhD
Head of Department for Inspection, Laboratory
and Inspection Division
Danish Health and Medicines Agency
Jens Hansen Lic. pharm.
Director
Jegubalco ApS

It is important that the
programme is aimed at people
with a mixed educational
background in order to
network, get different
views on topics and make the
programme more attractive.

Marianne Toft MSc (pharmacy), MSc (human
biology)
Head of Global Regulatory Communication,
Compliance and Operations
Takeda
Merete Schmiegelow MSc. (pharm.), Master in
Communication
Director, Regulatory Policies and Intelligence,
Novo Nordisk

Flemming Højelse DVM
Senior Principal Toxicologist
H. Lundbeck A/S

Mads Almose Røpke MSc (Human Biology),
PhD (physiology)
Senior Scientific Advisor, Clinical Pharmacology,
LEO Pharma A/S

Stig Jørgensen MD
Managing Director
Medicon Valley Alliance

Henrik Fylking-Nielsen MSc (pharm)
Corporate Vice President
Novo Nordisk A/S

Graduate from 2011 (Graduate Survey 2012)
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Compulsory courses
You may take the
courses in your own
individually decided
order.

Overview: Discovery and Development of Medicines
A comprehensive overview of drug development and an understanding of the
dynamics of drug development and inter-communication across research disciplines.

Courses are listed in
recommended order.

Drug Discovery
A general comprehension of the elements involved in modern drug discovery
including target identification & validation, and identification & optimization of
lead compounds.

All MIND courses are
taught in English.

Pharmacology
Pharmacology concepts applied in the drug development process. Basic concepts
and drug classes are introduced. Pharmacokinetics and experimental in vitro and
in vivo tools are emphasized.
Non-clinical Safety and Toxicology
The requirements and conclusions to be drawn from the results of non-clinical
safety assessment conducted in vivo as well as in vitro.
Drug Formulation and Delivery
Understanding the most relevant factors affecting the drug product performance
enables the development of an optimal pharmaceutical product.
Chemical Process Development and Production of
Active Pharmaceutical Ingredients (API)
In-depth knowledge of the different aspects of chemical process development
from discovery through pilot plant size to optimized production scale synthesis
and preparation of a Drug Master File.

Academics are often encouraged to become
specialists. However, developing new drugs
is very much an interdisciplinary process
that requires many employees with an
understanding of the entire process. MIND
is the only master’s programme in Denmark
providing that kind of overview.
Marianne Kock, Senior Vice President Ferring Pharmaceuticals A/S and Vice
Managing Director Regulatory Affairs & Pharmacovigilance in Ferring Group,
Member of Advisory Board

Electives
Biopharmaceuticals – Pharmaceutical Development and Safety
Assessment
An interdisciplinary introduction to the new advances in our ability to develop
macromolecules into effective biopharmaceuticals.
Quality by Design (QbD) in Pharmaceutical Development
An insight into the key principles of Quality by Design covering quality risk
management, formal experimental design and process analytical technology.
Market Access for Pharmaceutical Products
Strengthened capacity to understand and deal with crucial market access issues,
and ability to systematically and effectively analyse the effect of market access
decisions.

Drug Regulatory Affairs in Drug Development
How regulatory affairs professionals interact with the specialists involved in the
process of drug development, the EU legislative framework, application procedures and the strategic regulatory issues.
QA, QC, GXP for Pharmaceutical Production
Quality assurance and quality control of drug development and manufacture for
worldwide distribution.
Clinical Pharmacology and Biostatistics
The clinical pharmacological and biostatistical considerations involved in conducting clinical trials in drug development.
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A flexible master’s
programme
Jeanett Borsdal
Head of Section, Regional Quality
Managers’ network
H. Lundbeck A/S
MSc in Pharmacy
Currently working on her master’s project

cultural differences/challenges. We are in a very early
phase of the work on our project right now and it is
really motivating to put a theoretical perspective on
something I deal with everyday. The master’s project
is very relevant to my work and will hopefully also
benefit others within Lundbeck.
I think flexibility is one of the real strengths of the
MIND programme. In my case, I will have taken four

I started the MIND programme to increase my insight
into drug development. When I first started my title
was Clinical Operations Manager (later Head of Section in Clinical Operations) and I was part of the core
team working on development projects. Each core
team had members representing all the different
steps in the drug development process. Through the
programme, I quickly developed a solid theoretical
foundation in all the different aspects of drug development, which made it easier for me to engage in
conversation with the core teams – even when they
got really technical.
Today, I am the Head of Section for our RQM’s
(Regional Quality Managers) who oversee the phase
II and III studies we have outsourced to different
CRO’s (Contract Research Organisations). As the
sponsor, we need to control the quality of both the
CRO’s and the sites and that is what our RQM’s help
us do. The RQM’s work globally and are located all
around the world, reporting directly to me in Denmark. Managing them at a distance makes it more
difficult to get input about their challenges and their
performance since I do not see them on a daily basis.
Distance is not the only challenge, our different
cultural backgrounds mean that we have different
perceptions of how we think is the right way to act
in a given situation.
The flexible MIND
Thankfully, the flexibility of the MIND programme
has made it possible for me to do my master’s
project together with a colleague on one of my key
professional challenges – distance management and
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From the employer’s
perspective
At Lundbeck our most important resources are our
employees. That is why it is so important that they
are skilled professionals. Their strength and talent
defines our market position so investing in our employees is a high priority.
We invest in our employees in a variety of ways, one
of them being continuing education. There is formal
continuing education like the MIND programme, but
we also use short, targeted external courses to learn
what the world looks like outside our own organisation. Last but not least we also offer in-house
courses to develop our employees qualities to the
highest level. For us, the key is a systematic approach to knowledge sharing.

years to complete my master’s degree, by the time
I have finished. In that period both my job description and the size of my family has changed. It is
one thing to make the job/family equation add up
but topping that with a fair amount of travel and a
master’s programme makes flexibility crucial. Happily,
I have been able to take the courses in the order that
suited me best and I have been able to change the
scope of my master’s to reflect changes in my job.
Given the large amount of work and hours a master’s degree requires it is crucial that the programme
adds value – both for the division and me. And the
MIND programme has certainly done that.

Dorte Arnbjerg
Divisional Director,
Global Study
Management
H. Lundbeck A/S
Jeanett’s manager

In Jeanett’s case, thanks to the MIND programme,
she has been able to focus her master’s project on
a concrete challenge to our division. She’s taking a
theoretical approach to a field in which she already
has substantial practical experience. And hopefully
that will help her develop the way she works – and
the way the entire division works.
Another thing Jeanett is taking home from the MIND
programme is a more theoretical and systematic approach to her every day challenges, i.e. the ability to
take a challenge and present it in a new and better
way. And that is valuable to the entire division.
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The whole world is
my work place
Ibrahim Kamara
Independent consultant

Ibrahim Kamara has 15 years experience in the
quality assurance of biological drugs. MIND-training
(Master of Industrial Drug Development) has given
him insight into the entire drug development process. And academically relevant courses from the
University of Copenhagen have set him up for a
working life with the whole world as his employer
Ibrahim is from The Netherlands and has a bachelor’s
degree in Medical Biology from Imperial College,
London. He now lives in Spain where he works as an
independent, advisory consultant for various European companies. He began the MIND programme in
2007 and is about to complete the programme:
“The MIND programme has given me both insight
and an overview of the entire drug development
process from molecule to patient. And I have had a
chance to meet the leading Danish and international
scholars in the field. Unlike many other universitybased courses, on our course we get information
straight from the protagonists themselves, as many
of the guest speakers on the programme spend their
days working in the pharmaceutical industry,” says
Ibrahim Kamara.
He is keen to highlight the network, he has gained
on the programme:
“I have met Danish and foreign students with very
different functions in the pharma industry. On the
courses we share our specialised experience in an
industry that is known for keeping its cards close to
its chest.”
Large molecules with great potential
For fifteen years Ibrahim has been working in quality

assurance for medicines, especially biological drugs,
which present special challenges in the long and difficult process of developing new drugs.

medical field,” says Ibrahim, who worked for several
years for Novo Nordisk Engineering in the Copenhagen area.

“The new thing in pharma is to think big. Most of
today’s medicines consist of tiny chemical substances, but research increasingly points towards the use
of large protein molecules as drugs. These so-called
biological drugs, based on proteins or peptides have
great processing potential. They are literally made of
natural raw material, so they have targeted power and very few side effects,” says Ibrahim. “However,
proteins are also brittle and expensive to manufacture and store. So quality assurance of the potential
super drugs is a real challenge.”

“Having looked all over the world for appropriate
training, I had no doubt that MIND was right for me.
The great flexibility, the possibility of a full master’s
programme and the prosperous Scandinavian pharmaceutical industry next door made all the difference,” says Ibrahim.

“Courses like ‘Quality by Design’ and ‘Biopharmaceuticals – pharmaceutical development and safety
assessment’ on MIND have been a really good foundation for me working with challenging biologics,”
says Ibrahim.
MIND power and your ambitions
The MIND programme is very flexible, a good thing
for a man whose job spans Continental Europe:
“For someone like me who has lived in several
different countries over the years and now has a
job that requires a great deal of travel, flexibility
is important,” says Ibrahim. He considered several
continuing education options in 2006 - but quickly
realised that the MIND programme at the University
of Copenhagen was tailor made for his expectations
and ambitions:
“The pharmaceutical industry in the Øresund Region
is widely celebrated – and Copenhagen University
connects to some of the strongest players in the

The pharmaceutical
industry in the
Øresund Region is
widely celebrated - and
Copenhagen University
connects to some of
the strongest players in
the medical field.
Ibrahim Kamara
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New skills with MIND
on board
Maria Boese
Vice President of Regulatory Affairs
Novo Nordisk A/S
Just a few years after qualifying as a chemical engineer Maria Boese has gone from thinking analytically in a lab to thinking strategically as part of the
management team of Denmark’s largest and most
successful pharmaceutical company.

development process and it’s great to be able to
participate in academic discussions at all levels. The
breadth of the MIND programme is really good for
that,” says Maria Boese.
Regulatory Operations at Novo Nordisk A / S. She
completed the MIND programme in 2010 and has
also taken a Graduate Diploma in Business Administration to increase her business acumen:

The Regulatory Affairs function is central to the
pharmaceutical industry because it brings together
and coordinates all aspects of the drug development
process, from preclinical development and clinical
trials in humans, to production and pharmacovigilance. From the earliest stages of development of a
new drug, it is important to get an overview of the
regulatory framework. Which challenges should the
company take into account in the development of
a specific product? Which clinical trials should be
organised for drug approval? Which law applies in
an international market? Strategic thinking in terms
of risk-benefit analysis and a flair for politics are very
important when developing drugs.
“When working with regulation and registration
in the pharmaceutical field, it is essential to get an
overview of the drug development process. Amongst
other things, the breadth of the Master of Industrial
Drug Development gave me insight into clinical trials
and law, two fundamental aspects of all drug development. At the same time the flexible programme
has been a great advantage because I have a really
busy life. The short intense courses and freedom
of choice has been excellent for me. Most MIND
courses last a week with an exam on the last day.
It is perfect for busy people with lots to do both at
work and during leisure time,” says Maria Boese.
Flair for business and management ambition
40-year-old Maria is currently vice president of
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A broad approach to drug development
Regulatory Affairs professionals are usually responsible for checking that product marketing meets the
relevant legislation. Marketing permission is based
on the evidence in the registration application, which
is produced by the company:

“In my job, I rely on drug professionalism every
day, this includes documentation of quality, safety
and efficacy. Knowledge of legislation and general
understanding of society are also things I draw on all
the time. As a chemical engineer I needed a broader
professional profile in pharmaceuticals to make the
transition to regulatory affairs – the MIND programme has been a very important step,” says Maria
Boese.

From the employer’s
perspective
Peter Bonne Eriksen
Senior Vice President
Regulatory Affairs
Novo Nordisk A/S
Maria’s manager

“I work as a manager on a daily basis and the combination of training in marketing management and
my master’s degree in industrial drug development
has given me a strategic overview of business, from
a pragmatic drug development point of view. Many
teachers at MIND spend their days in the industry – so there is no lack of specific examples in the
teaching. The programme has a practical aim, which
has been very useful for me. In my management
job I work with specialists from all parts of the drug

Continuing education programmes
such as MIND are regularly assessed
to determine content, quality,
costs and whether they fit with
the requirements laid down in each
employee’s individual development
plan. The timing of completion also
needs to fit with other priorities and
tasks.

MIND has provided a coherent
introduction to many aspects of
modern drug development and has
helped Maria develop her skills in her
current job. It could also be valuable
in Maria’s future jobs.
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faculty of health and medical sciences
university of copenhagen
blegdamsvej 3b
dk-2200 copenhagen
tel.
+45 35 33 63 89
email. master@sund.ku.dk
www.
sund.ku.dk

Practical information
Admission requirements
Relevant bachelor’s degree or equivalent (minimum)
Two years of relevant job experience (minimum)
Proficiency in English
Tuition fees
A Master of Industrial Drug Develoment degree from the Faculty of Health
and Medical Sciences costs a total of DKK 175.000-200.000 (approx. EUR
23.500-26.800) depending on the electives chosen. Expenses for food
and materials are extra. The programme is usually employer financed.
Application
There is continous enrolment in the programme and hence no fixed
application deadline.
Venue
The compulsory courses are normally taught at the School of
Pharmaceutical Sciences, Universitetsparken 2, 2100 Copenhagen Ø.
Further information
For further information about the programme and individual courses,
please see www.mind.ku.dk, or address your query to:
Continuing and Professional Education
Faculty of Health and Medical Sciences
Education and Student Services
University of Copenhagen
Blegdamsvej 3B
DK-2200 Copenhagen N
Tel:
+45 35 33 63 89
E-mail: master@sund.ku.dk
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