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large research and development departments. In 1968 patent
protection for drugs was implemented in Germany. The situation
in other developed countries was similar.

Due to the TRIPS agreement of the World Trade Organization there
is strict patent protection for drugs in almost all countries of the
world. The agreement obliges the signing states to grant patent
protection on drugs for at least 20 years.

Medical research: Science in the public interest



V NEW LICENSE MODELS ENSURE AFFORDABLE DRUGS

Making social responsibility the
ruling principle of universities: The
Philadelphia Consensus Statement: %

We believe that universities have an
opportunity and a responsibility to
take part in those solutions. University
scientists are major contributors in

the drug development pipeline. At the
same time, universities are dedicated
to the creation and dissemination of
knowledge in the public interest. Global
public health is a vital component of
the public interest. [...] To this end we [...]
urge universities to adopt the following
recommendations:

® Promote equal access to
university research

® Promote research and
development for neglected
diseases

® Measure research success
according to impact on
human welfare

First signatories included several Nobel
laureates, publishers of renowned
Journals and university rectors.
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Social responsibility of science

Every year governments invest billions in scientific research.
Science is paid for by society. It is in interaction with society and
thus has social responsibility.”

Worldwide there are a growing number of initiatives demanding
social responsibility of academic research. Starting from the
discussion about academic patents on Aids drugs, students
in the USA have initiated a network at various universities. As
Universities Allied for Essential Medicines they are already active at
over 30 universities in the USA and Canada. Researchers are also
involved, including numerous Nobel laureates.®> US university
commissioners for patent utilisation founded a work group
Technology Managers for Global Health. Renowned scientists
have requested their universities to follow socially compatible
research and license policies (see box Philadelphia Consensus
Statement), leading university managers for technology transfer
are reinforcing their efforts for fair licenses (see box Stanford
White Paper).

While scientific success ismeasured by the number of publications,
the impact factor and, today, also the patents, the social relevance
of research still plays only a modest role. In future, the social
relevance is also to be made measurable.® Successful technology
transfer could be assessed in terms of an access-to-knowledge-
matrix.®
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Equitable License: Elements of a fair license

License agreements between public institutions and private
companies offer the possibility of re-emphasizing the social
responsibility of science. What would a license look like, which
is not only aimed at maximum license income, but also takes
into account that as many people as possible have access to the
products and technologies?

The prototype of an Equitable Access License®® was developed at
the Yale University in reaction to the dispute about the HIV drug
d4t (see page 8). The patent owner (an academic institution)
holds the right of disposal for developing countries and can grant
other manufacturers further licenses at any time to ensure the
supply of poor countries. For various reasons, the industry did not
accept this model as general standard for later contracts, but it
did trigger the development of new types of contract.

Everylicense is negotiated individually. At this point, we would like
tolist the essential framework conditions which can be considered
in the license agreement. On the following pages we will present
recent pioneering projects and case studies.
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Elements for license agreements, which
place a highest possible public benefit at
the centre: &

Assignment of rights:

Preferably no transfer of ownership of the
patent right to industrial partners.

Preferably no agreements about
exclusive licenses.

The public research institution reserves
the right to terminate the license if the
patent is not used in the publci interest
as defined.

Influence on utilisation:

In case of public third party financing
by politically accountable government
bodies (Ministry of Research and
Education BMBF, Ministry of Health
BMG, Ministry of Econony & Trade
BMWi) the state reserves the right of
use.

A concept about use, future
exploitation and access will be agreed.

The current status of use will be
discussed at reqular meetings. Non-
appearance at scheduled meetings will
be considered a reason for termination.

Ensuring availability in developing
countries:

The end products must be made
available at an reasonable price. The
concept includes access for developing
countries as a target, and defines

the steps as to how to reach this goal
(access commitments).

The products must be cheaper in
developing countries than in developed
countries (differential pricing); they
should be offered to poor countries at
production costs with minimum profit.

Obligation to enable competition in
poorer countries, e.g., by open licenses
for the production in these or for these
countries. This corresponds to the global
market structure: exclusive license for
developed countries, non-exclusive
license for developing countries.
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“We recommend that academic
institutions make Socially Responsible
Licensing a formal, stated institutional
policy. Several benefits will follow from
this. First and foremost, it is the right
thing to do and it is important for
academic institutions to be seen by their
stakeholders to be out in front on such

a major issue of public policy. Second,

it will strengthen the licensing officers’
hands in negotiations if they can point to
an institutional requirement to include
socially responsible licensing terms in the
agreement. Finally, it can be a positive

in philanthropic activities, helping form
the basis for public health initiatives in
developing countries.”

Ashley Stevens, Executive Director
Technology Transfer, Boston University
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What can be done? A view around the world

The development of drugs and vaccines requires the collaboration
of many actors: academic institutions, industry, non-profit-
organisations. In the last years, a new variety of models has
developed showing how different the development of a product
can be until it is ready for the market. No case is like the other:
with or without patent, exclusive or with various licensees. Public
actorssuchasthe WHO, individualgovernments or the US National
Institutes of Health (NIH) often play an important role as initiator,
agent and also as sponsor. The IP Handbook — IP Management in
Health and Agricultural Innovation is a comprehensive project,
in which case studies have been collected and experiences have
been evaluated.®® We have selected some pioneering examples
which reflect the range of possibilities.

Case study: Rotavirus vaccination

Rotaviruses are one of the main causes for diarrheal illnesses
worldwide. In the United States a rotavirus vaccine was developed
at the National Institutes of Allergy and Infectious Disease (NIAID)
and optimised in cooperation with the pharmaceutical company
Wyeth.® The US Public Health Service concluded license agreements
with various partners: the US Company Aridis Pharma is developing
a vaccine especially for the virus stems in developed countries,9o a
state institution in Brazil is developing exclusively for Latin America,
and two Chinese companies will supply the national vaccination
programme in China. Four companies in India have been granted
the rights for India and other developing countries. The licenses
comprise the required biological material and technologies. The
licensees will be trained in laboratories of the NIAID. Marketing of
the new vaccines is expected to start in a few years.

Case study: Cholera vaccination

Infections with cholera bacteria cause severe diarrhoea and can
even be fatal. Protection is available as oral vaccination. The vaccine
Dukoral® was developed at the Swedish university of Goteborg. The
Dutch company Crucell has the exclusive production and sales rights
for developed countries.g1 For Vietnam the university granted a
license to the local manufacturer VaBiotech. The technology transfer
was supported by the WHO and the UN vaccination programme
IVI.92 A vaccination for the local population was developed with
the National Institute of Hygiene and Epidemiology Hanoi which
is manufactured by VaBiotech and meets international quality
standards.g93 The production of a vaccination dose in Vietnam
amounts to 15 cents, in Germany a vaccination with Dukoral® costs
approx. 25 Euros.




Case study: Malaria drug Lapdap®

Lapdap® is a drug for malaria treatment. It contains a combination
of Chlorproguanil and Dapson - both Iong-known active
substances.®* The combination preparation is the result of a research
project sponsored by the British Wellcome Trust. The product
development was mainly carried out by scientists of academic
institutions: the University of Liverpool, the London School of
Hygiene and Tropical Medicine, African experts and the Wellcome
Trust. The pharmaceutical company GlaxoSmithKline (GSK) was
involved as industrial partner. GSK, the World Health Organization
and the state British Department for International Development
(DFID) took over the development costs in equal shares. Initial patent
applications by GSK were refused when it turned out that the basic
data on the product had already been published. This obviated the
base for patenting and Lapdap® is completely patent-free. The drug
is currently available on the private market in South Africa, Nigeria,
Kenya and the Ivory Coast.

Case study: Production of Artemisinin

Artemisinin is a herbal substance against malaria.%s It forms the
basis for combination preparations recommended by the World
Health Organization for malaria therapy to avoid the development
of resistances. Limited availability and natural fluctuations in
the production volume of the plant are crucial price factors. In
order to produce the raw material at a lower price, a project on
biotechnological synthesis has been started in 2004. The University
of California Berkeley is responsible for the basic research in
suitable microorganisms, the biotech company Amyris develops
the manufacturing process, and the Institute for OneWorldHealth
(iIOWH)is in charge of the approval and the application in developing
countries. The project is financed with 42.6 million USD by the Bill
and Melinda Gates Foundation. The patents are held by the UC
Berkeley, which has granted the two different licenses:

* The iOWH was granted a free license for the production of
Artemisinin to be used in malaria medication for developing
countries. The required licenses for the development of the
production procedures were granted to Amyris, also without
license fee.

* Amyris was granted the exclusive marketing rights for
developed countries. This is the commercial incentive for the
company.

Another commercial incentive is that the production processes
are also used for other substances which have a chemical relation
to Artemisinin (so-called terpenes). Amyris holds the worldwide
exclusive right on utilisation of the production technology for these,
and the university receives license fees. In the meantime a contract
on large scale production was concluded with Sanofi-Aventis,
marketing was announced for 2010.96
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Technology transfer with social
responsibility: the Stanford
White Paper 3+

The Text (strongly reduced in
the following) was adopted by
several US patent utilisation
managers in 2007.

“It is our aim in releasing

this paper to encourage our
colleagues in the academic
technology transfer profession

to analyze each licensing
opportunity individually in

a manner that reflects the
business needs and values of
their institution, but at the same
time, to the extent appropriate,
also to bear in mind the concepts
articulated herein when crafting
agreements with industry.

® Universities should reserve
the right to practice licensed
inventions and to allow other
non-profit and governmental
organizations to do so.

®  Exclusive licenses should
be structured in a manner
that encourages technology
development and use.”

23



Case study: Drug against Chagas

Chagas is an infectious disease caused by unicellular organisms
(Trypanosoma cruzi) which is widespread in South America. There
are only limited therapeutic possibilities and these are associated
with severe side effects. A research association has set the target
of developing a more gentle treatment. This is based on active
substances which were developed at the University of Washington
in the course of cancer research but which also affect unicellular
organisms. In collaboration with chemists and physicians, Yale
University is examining their application against Chagas. A low-
cost license for further preclinical tests has been developed with the
Institute for OneWorldHealth (iOWH).57

Case study: Patent-free malaria medication

The combination preparation Artesunate/Amodiaquin has been
marketed as a patent-free malaria drug since 20079 Initiator was
the Drugs for Neglected Diseases Initiative (DNDi), a consortium of
public research institutes in Asia, Africa and Latin America involving
Doctors Without borders. The drug was developed in cooperation
with several universities and the pharmaceutical manufacturer
Sanofi-Aventis. The production of test medication and conception
of the industrial production were carried out as commissioned
work by German Rottendorf Pharma. The clinical studies required
for marketing approval were performed by the African project
partners. The drug has been approved in 23 African countries and
is produced by Sanofi-Aventis in Morocco. Sales at production costs
allow for therapy costs of 50 cents. As no patents are involved, the
production of generic medication is also possible. Negotiations with
further manufacturers are in progress.

The costs of development amounted to 6.4 million Euros from 2002

to 2009 (40 per cent clinical studies, 45 per cent pharmaceutical

.. development and approval). The financing is almost completely

h"'mve(ggﬁby public funds. It is a novelty that drug development costs
have comptetely been disclosed .9

In 2008 the malaria preparation Artesunate/Mefloquin was
marketed in Asia and Latin America using the same concept.
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Case study HIV vaccine™®

The International Aids Vaccine Initiative (IAVI) is one of various
networks working on the development of an HIV vaccine. The aim
is to effectively link as many research methods as possible. IAVI
intends to combine the needs of public health with the demands of
researchers and companies. Contracts have been structured in such
a way that they allow for the optimum supply of poor countries
with vaccines. The following principles apply:™

Patents on research results are recognized in principle.

All parties involved submit material and information to
a research group. They are therefore all partners of the
resulting developments.

IAVireservestherighttograntiicensesforfurtherdevelopment
and marketing. This is to ensure that the innovations are also
accessible to poorer countries.

Marketing agreements have different structures. There is an
agreement on exclusive worldwide marketing, market shares
(exclusive right for developed countries, IAVI continues to
hold the rights for developing countries) and also that all
rights remain with IAVI.

Agreements with the industry always include provisions on
product access (access commitments): The vaccines must be
offered in developing countries at a reasonable price, but
may be more expensive in developed countries (differential
pricing).

Ifthe supply of poorer countries by an industrial partner does
not work, IAVI can dispose of the required data, technologies
and licenses as necessary to guarantee the supply.

lllustration:© Sebastian Kaulitzki, Fotolia.com
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NationalInstitutesofHealth:
Guidelines for Patenting™®

Non-exclusive or co-exclusive
licenses shall be granted wherever
possible to develop competitive
products.

If public health requires, holders
of exclusive licenses are obliged to
grant sub-licenses. This is aimed
at extending the development
possibilities for new products.

The NIH extend the public

benefit of their technologies by
supporting the development of
competitive products for the same
application.

If technology is not appropriately
made available to society, the

NIH may turn an exclusive license
into a non-exclusive license. This
allows the granting of additional
licenses to other companies for the
further development or sales.

The goal is to exemplify and
promote the highest level of social
responsibility in the conduct of
science.">™

Government license policy in the USA:

National Institutes of Health

With a research budget of 30 billion USD annually, the National
Institutes of Health (NIH) are one of the most important research
funding bodies. 9o per cent of the funds are allocated to research
projects in universities, 10 per cent flow into research in their own
institutions.

The NIH have been coordinating large-scale state research
programmes for several decades now. A malaria programme
started in 1941 in which 14,000 compounds were tested for
efficacy. Then, in 1943, a programme started on penicillin
production. This was followed by several large-scale programmes
on the identification of potential active substances managed by
the National Cancer Institute the NIH."°

NIH-supported research results were patented and licensed
by the Office for Technology Transfer (OTT). The license income
amounts to 8o million USD annually, thus the NIH is one of the
frontrunners.

Public responsibility

It is the target of the NIH patent policy to turn research results
into available products as soon as possible. This is justified by a
responsibility towards the tax payers.* The availability of drugs
was first taken into consideration in license agreements in 1995
with the so-called White Knight clauses. They are named after
the company with which such an agreement was made for the
very first time. Priority has been given to the benefit for the US
population:

® The licensee must train the user in the correct use of
the invention (e.g. training programmes for healthcare
personnel).

® State social programmes for indigenous persons without
insurance must receive the product free of charge.

Developing countries: Competition instead of price control

In 1990 price guidelines for the HIV drug AZT were introduced
for the first time (reasonable pricing clause). Thereupon
pharmaceutical companies boycotted further license agreements
with the NIH, and the price control was abolished in the mid-
19905."%5

In place of this, the NIH favoured the principle of Competition
instead of price control. Several non-exclusive licenses are
preferably granted to stimulate the competition between




researchers and manufacturers (for example rotavirus vaccine,
see page 21). The NIH take active care of technology transfer and
are very experienced by now due to many license agreements
with developing and emerging nations.®

There are many specific licenses in the field of infectious diseases
aimed at improving access for developing countries: for example,
thelicensee has to present an access plan for poor countries. There

are many different ways of accomplishing this, either by reasonable P ! , N S
prices or by sub-licensees in developing countries. The Aids drug % )\
ddl was originally licensed exclusively to BristolMyersSquibb, O /)\
then, after ten years, non-exclusively to various competitors (for ~ c
example in Mexico). The NIH also grant licenses to non-profit l& _.—\

research projects.”’ m

%)

Such agreements are also made for defined development phases
or milestones:

* Performance of certain clinical studies in developing H EA\’

countries R ' ]
The main task of the NIH is

* Implementation of research institutions in developing healthcare, not making money. “
countries Steve Ferguson, NIH Office of Technology Transfer

* Training of personnel in developing countries

These guidelines often refer to research on natural substance
originating mostly from poor countries with large biological
diversity. The countries of origin are to be involved in the financial
and scientific success.™®

@
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Drug production in threshold countries

An approach for new license models is to differentiate license
conditions depending on the countries. An exclusive license for
rich countries may provide commercial incentives for product
development; however, a non-exclusive license for poorer
countries may provide price-lowering competition.

A meaningful dividing line of the license agreements could be
drawn in accordance with the World Bank’s classification of
countries:112 on the one hand, the countries with high per capita
income, on the other hand, the countries with medium and low
per capita income. There are some good reasons to grant various
non-exclusive licenses for threshold countries such as India,
Brazil or China. This is where you can find strong pharmaceutical
production. The involvement of local manufacturers of generic
medicine creates regional competition and thus supports a low-
cost drug production.™

The situation of worldwide vaccine production illustrates the
importance of local production in threshold countries. UNICEF
takes care of the most vaccination programmes in developing
countries and for this purpose purchases approximately 40 per
cent of the worldwide vaccine production.™ To avoid supply
shortages, they buy from various manufacturers. The tendering
procedures for the vaccine supply particularly take regional
production into consideration. 21 manufacturers from 18
countries, including Brazil, Cuba, India, Indonesia and Senegal, are
UNICEF suppliers. This was how it was possible to purchase the
vaccines at significantly lower prices in the last years.

Frequent concerns
Risk from re-imports?

There are concerns that the protected market, in which the
exclusive license applies, might be attacked by re-imports of low-
priced generic medicine, for example from India. Experience from
previous projects shows that this is not the case. Even globally
operating pharmaceutical companies serve different markets
with the same product, but under different conditions. If an
HIV drug is offered for a fraction of the world price in Africa,
they simply use a different package or change the colour of the
tablets. As the European drug market is well controlled and sealed
off from outside, it is hardly possible to illegally re-import these
products from Africa.




Bad Quality?

How can you provide a guarantee that generic medicine produced
in threshold countries also meets high quality standards? For this
purpose the World Health Organization developed a programme
for quality assurance. The so-called WHO prequalification ensures
a high standard. Many international healthcare programmes only
accept generic medicine which is produced according to these
standards — an important contribution to patient safety.

Research at our expense?

Frequent criticism refers to the so-called Free Rider problem:™s
Why should Indian companies be allowed to produce cheap
copies of drugs which were developed in our country with high
investments? Several points have to be considered here:

® As a growing number of clinical studies are carried out
in developing countries, they also contribute to global
research.™

® Threshold countries have extended research and
development enormously in the last years. The number
of publications and patents from these countries is
continuously increasing.

® In a way, the pharmaceutical industry of some
threshold countries is passing a phase of catching up on
industrialisation. By initial copying (of generic medicine)
their own know-how and product capacities are growing,
which eventually leads to the development of their
own innovation potential.”” About 100 years ago, the
development of the European pharmaceutical industry
also proceeded by Copying and Improving.

® Usually licensees of non-exclusive licenses also pay
royalties to patent holders.

Medical research: Science in the public interest
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VI CONCLUSIONS

Research has a social responsibility. The best new drugs are of
no use if therapy cannot be afforded. This applies both for new
drugs in developing countries and innovations in our part of the
world. All of the actors in medical drug research have to make
their contribution to the search for solutions to the problem of
insufficient supply.

Public research has particular responsibility. It is always sponsored
by society and is thus under an obligation to society. This is why
new models need to be found to transfer basic research into
product development which put academic research into the
service of providing a global benefit. Equitable licensing is a
possible path.

<

-
L

Equitable licensing models do not have to be restricted to medical
products. They can also be helpful in herbal research for food
supply, in providing low-priced communication technology
for poor countries, or for technologies for independent energy

supply.

Photo: Chris de Bode, WHO 75 make new license models a reality, there is further need of

research: Which models and which license components can
be realised best? What provides most benefit for developing
countries? What can reduce our drug costs and ensure continued
research at the same time?

An objective discussion requires transparency. Universities and
other public institutions have to publish convincing information
on license agreements. Of which kind are the licenses which are
granted to companies? Are they exclusive or non-exclusive, are
there any humanitarian conditions? What about the income and
costs of patent utilisation? Patent utilisation agencies are there to
serve society and therefore should have nothing to hide.

Often, the drug supply in poor countries is a catastrophe. Many
drugs are unaffordable in Third World countries; there is almost
no research of diseases of the poor. There will only be any changes
if we search for solutions together. To patent or not to patent? Is
there any “fair license“? The opinions are polarised. No matter
which way we choose: The benefit for the people must be top
priority. Publicly sponsored research may not only be measured
by the height of license income achieved, but also has a social
responsibility to provide affordable healthcare products.
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