
Example of a project
NP-1 antagonist is
developed at University
College London at a cost
of £10 million over five years. Market sales for
product in cancer equal £6 billion a year. Also
marketable for three other major diseases. To support
100 such projects would require a fund of £1 billion.
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university invention does work in the clinical
situation would add value to inventions that
might otherwise have been sold cheaply to the
pharmaceutical industry.
Each of the four elements of UK life sciences

is dysfunctional in its individual performance
towards making new medicines and generating
wealth and jobs for the country. Also, the four
parts are not connected in a way that amplifies
the output of the whole and enhances each
component. To achieve this coordination, some
central leadership is needed. If the government
were looking for a noble purpose, what better
could there be than to lead the renaissance of
UK life sciences? What is needed is a plan that
looks at the whole rather than tinkers with the
detail of the component parts. But, of course,
reform of the constituent elements would also
be necessary.

Novel funding is essential for a new
productive system of discovery. The
short-term selfishness of the traditional

venture capitalist should not be considered.
However, there are sovereign funds that are
looking to invest large amounts over the long
term in high-risk, high-yield endeavours. UK
life sciences could be the subject of such fund-
ing. However, an original, radical plan would
be needed.
An encompassing vision would be that

inventions from the university could be
demonstrated to have a therapeutic effect in
patients in the NHS; this would increase vastly
the value of the invention before it is sold on
for development to pharmaceutical companies,
which would compete with each other to buy
the best therapeutics or devices. Thus, the
state-funded elements of UK life sciences
would maximise the value of investment. The
university would drive intellectually the
process of discovery. The NHS would fulfil its
role in research. (There is a danger that a
discovery-failed pharmaceutical industry
would try to pick off the best elements of
university research cheaply, abetted by an

unconfident, subservient administration.)
A visionary plan might be attractive to
sovereign fund investors. Such investment
would be the fuel that made the university-
NHS relationship work.
If projects were funded within the

university, they would have a greater chance
of success than the discovery process of Big
Pharma or biotech spin-offs because of the
involvement of the discovery team, including
clinical scientists, up to proof of principle.
They would be cheaper because the basic
research would have been funded from
research councils and would have used
government-funded university equipment.
Time from patent to proof of principle should
be shorter owing to the continuous involve-
ment of the same team. And failure rates
would shrink because the academic inventors
would be on hand to solve problems.
National growth could be achieved from

UK life sciences by non-governmental invest-
ment in projects in biomedicine within the
university and demonstration of effect in the
NHS. (This might be in novel ways, eg the
imaging of disease-receptor occupancy of a
small molecule associated with change in
receptor signalling in a circulating blood cell.)
The projects would be large, taking patented
idea to proof of concept in humans in the
NHS by clinician scientists who were involved
in the project from basic science discovery.
Patentable discoveries from science grants

would be the starting point. Therefore, gener-
ating intellectual property of value in UK
universities is key to this plan. A high-profile
campaign from government to educate aca-
demics and NHS staff about the nature and
process of patents would be needed. At pres-
ent, immense potential income is being lost to
UK life sciences because few academics really
understand the nature of a patent.
The involvement of chemists, structural

biologists and even engineers with biomedical
scientists would be important. The output
would be new small-molecule treatments for
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diseases, gene therapies, stem-cell therapies
and a new era of biological therapy – device
combinations.
The selection of which candidates to patent

and enter the project would be made by a
board of clinical scientists, regulatory experts,
basic scientists and controllers of resources
using a set of rules agreed with an investment
fund (such as size of new market, time to proof
of concept, value, competition, feasibility).
A project would take typically five years

from patenting to proof of principle, with
necessary toxicology being contracted out.
Every project would have an aim of producing
a therapeutic that would stimulate competition
between Big Pharma companies interested in
buying it. A project might be funded to a level
of £10 million, which would allow the academ-
ics involved to pursue high-quality research
and publish results. There are some 30 UK
medical schools. If each one produced 10 pro-
jects over 10 years, £3 billion would be needed.
However, this plan might be more successful if
a group of 10 “Ivy League” medical schools
embedded in universities where high-quality
science is pursued could interact with a group
of “Ivy League” NHS Foundation Trusts. Such
a scheme would need £1 billion of funding.
However, it would take only 10 per cent of
projects to be successful to give an unpreceden-
ted return on investment (see diagram below).
The sovereign funds that are seeking to

invest in high-risk, high-return projects are
looking for a big, bold, new idea that can
generate growth. All funders agree that
refreshing ideas are needed.

It may be argued that to establish largeprojects in biomedicine within universities
that are directed to a therapeutic target runs

counter to the ethos of academic freedom. The
American Association of University Professors
has argued that academic freedom is justified
only if it is for the public good. It’s a good
point. However, academic freedom itself is for
the good of society if undirected research in

biology or Latin is pursued for its own sake.
For example, astronomy produces very little
that generates growth in the economy, but
it stimulates rumination among the public
about human origin and destiny. But such
unbounded academic exploration requires
resources. Within a biomedical project funded
to the level of £10 million, there is sufficient
funding for high-quality free research to be
performed within the project.
UK universities are powerful engines of

discovery in medicine, the sciences and the
humanities. What is lacking is funding to fuel
the engine. Education brings in relatively small
amounts of income that could not seriously be
used to fund non-translational research. The
only source of large amounts of wealth is the
exploitation of patentable science within
universities. The plan described here could
provide such wealth.
Perhaps also there is a duty of science to

provide the income to fund humanities
research in our universities. And further, if
sufficient wealth were generated, then inde-
pendence from government might be achieved.
Yale University has an endowment of about
$20 billion (£12.3 billion). UK universities
could never amass such a resource from
philanthropy, but they might from exploitation
of science. In Yale, there is no restriction to
entry for poor applicants: their fees are paid
from the Yale endowment. Perhaps science-
generated wealth could do the same in the UK.
So, a fragmented, dysfunctional system

could be repaired and organised to bring
about qualitative change in the economy, the
health service and the university. What is
needed is long-term vision combined with
leadership skill and courage from the
government. l

John Martin is professor of cardiovascular
medicine, University College London; adjunct
professor of medicine, Yale University; and
chief scientific officer, Ark Therapeutics Group
plc. He wrote the Heart Plan for Europe.

UK universities are powerful engines
of discovery...What is lacking is funding
to fuel the engine. The only source
of wealth is the exploitation of
patentable science within universities

CIRCLE OF LIFE: RESHAPING FUNDING AND RESEARCH TO PRODUCE INNOVATION AND VALUE

An encompassing vision would be that
inventions from the university could be
demonstrated to have a therapeutic
effect in patients in the NHS; this
would raise the value of the invention

A new relationship
between universities,
the pharmaceutical
industry and the
NHS, underpinned
by a UK Life Sciences
Investment Fund,
could result in more
innovation, better
healthcare and more
resources for higher
education. This
diagram outlines
how it could work.

Universities
bolster the quality,
quantity and value
of inventions through
strengthened
science strategy

Money is allocated
to projects based on
rules about commer-
cial potential, scien-
tific and clinical
feasibility, and place
in university strategy

Research funded
by grants supplies
patentable data.
Innovations are
tested later for thera-
peutic effect in the
NHS (Phase I testing)

Patents and innovations
where proof of principle
has been established are
sold to pharmaceutical
companies, which take
them to Phase II and
Phase III testing

Proceeds from
transactions flow
back into UK Life
Sciences Investment
Fund

Returns to invest-
ment fund from sales
to pharmaceutical
companies are shared
by investors, univer-
sities and the NHS

UK Life
Sciences

Investment Fund
attracts £1 billion
for investment in
university-based

research projects

Sovereign
funds and other
investors contribute
to UK Life Sciences
Investment Fund
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