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Chairman’s foreword

Bioscience 2015 was published in 2003. Today, nearly six
years later, one is bound to have mixed reactions about
what has been achieved by the UK bioscience sector. More
. worrying are the immediate prospects for what should be
one of our high achieving, knowledge based industries.

Many people have contributed to this review and refresh
of Bioscience 2015, which is an independent report to
Government. | would like to thank the Steering Group and
the Working Groups for all of their efforts and contributions. | would also like to
thank the BIA and BERR who have provided the secretariat in particular Sarah
Haywood, Daniel Gooch, Jessica Rushworth and Joseph Wildy.

Bioscience 2015 was one of a number of reports seeking to reshape and enhance
the prospects for this emerging sector. Much has been achieved. The UK
Clinical Research Collaboration has been driving forward many of its practical
recommendations and Government is reinforcing the funding of medical
research, with a special emphasis on translational research; and it has also taken
effective action on animal rights extremism. However, slower progress has been
made with the roll-out of the ‘Connecting for Health’ IT system, particularly as
an R&D tool, with establishing bio processing centres of excellence, and with
ensuring that the UK has a well trained and appropriate bioscience workforce.

The greatest problem the sector is currently facing arises from inadequate
financing, not helped by the current economic climate. The flow of finance to
emerging biotechnology companies from institutional investors has virtually
ceased. It is vital that this issue is addressed, otherwise the future of early
stage bioscience companies is in doubt. This is especially pertinent since the
pharmaceutical industry has increased its reliance on biotechnology companies
to develop products which may be licensed to them in their later stages of
development. Increased financial collaboration between pharmaceutical and
emerging biotechnology companies needs to be incentivised owing to the
critical nature of this relationship.

Bioscience 2015 was published shortly before the introduction of the EU Clinical
Trials Directive. Rather than harmonising clinical trials activity across Europe, the
Directive has had the opposite effect with different member states implementing
its requirements more, or less, stringently. It must be reviewed to ensure
consistency and to prevent Britain pricing itself out of drug development. The
UK's participation in global clinical trials dropped from 6% in 2002 to 2% in 2006,
a trend which must be reversed.

NICE has been a mixed blessing. The theory behind Health Technology Appraisal
is good, but the effect has been to delay the introduction of new therapies
and shorten patent protected marketing periods. When you add to this the
uncertainty of receiving a positive recommendation from NICE, the result is that
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fewer drugs are coming to the market and benefiting patients. It is possible that,
in the short term, the NHS drug bill will be reduced, but in the long term these
delays and the increased risks for the investor must inevitably result in higher
prices or determine that new drugs will not be developed in the UK because
their development here is unsustainable. The UK is the laggard in Europe in the
uptake of new drugs despite the fact that so much discovery takes place here.
This demonstrates the difference between ‘research’ and ‘innovation’.

Lord Darzi’'s recent review of the NHS is welcome in that it embraces innovation
in every aspect of the delivery of healthcare. Implementation of his proposals
will help to promote the BIGTR2 agenda. The Government action following
publication of the Bioscience 2015 report was welcome but despite all of
the activity that ensued, including the formation of UKCRC, OSCHR and the
publication of ‘Best Research for Best Health’, the adoption of new therapies,
drugs and procedures in the NHS remains painfully slow. The processes have
been put in place, the public funding of biomedical research is improved but the
translation of these improvements into patient benefit has not yet materialised.
Government must ensure that the effective incentives are in place for doctors
and Trust Managers to maximise patient benefit through timely introduction of
new therapies. The concentration must be on outcomes not processes alone.

As stated above, there is a dearth of funding for emerging biotechnology
companies from private sector finance sources. This results from the failure
of most biotechnology companies to provide the returns needed by their
investors to take the long term risks involved. They have not been encouraged
to continue investment in the sector. The problem has been exacerbated by the
ever increasing risk for those investing in the sector. Since the pharmaceutical
industry requires a successful biotechnology sector to develop new products
alongside it, our finance proposals include some innovative ideas to encourage
investment in biotechnology companies by pharmaceutical companies. The
importance of the finance proposals in this report cannot be over emphasised if
we are to have a sustainable biosciences sector. We look forward to a positive
response from the Government. A key part of our knowledge based economy is
at risk if we do not act.

Our task was complicated by the lack of reliable data on the biosciences
sector and on the success or otherwise of Government initiatives to support
investment in innovative products. This needs to be rectified. Nevertheless, we
commend all the proposals in this review and look forward to discussing them
with HM Government and the industry. Foremost amongst these proposals are
our finance proposals including the need for tax incentives, particularly for the
pharmaceutical industry, to invest in biotechnology development; the need for an
independent review into the long term impact of NICE; and for the Government
to catalyse a redesign of regulation on a world wide basis.



Introduction

Background

It is more than five years since the Bioscience Innovation & Growth Team (BIGT)
published ‘Bioscience 2015" — a report setting out a vision for the UK’s medical
bioscience sector in the year 2015. In January 2008 the Government, again in
partnership with the Biolndustry Association (BIA), announced an independent
review of Bioscience 2015 to ‘renew and refresh’ its aims and objectives. This
has been carried out, once more, under the Chairmanship of Sir David Cooksey.
BIGT Review and Refresh (BIGTR2) both measures progress made against the
original Bioscience 2015 vision and identifies new ideas and proposals that could
promote the future competitiveness of the UK medical bioscience sector.

The aim of Bioscience 2015 was to secure a leading place on the global stage
for the UK’s medical bioscience industry, thereby improving the health and
increasing the wealth of the nation. A strong clinical trials infrastructure and
early access to innovative therapies would ensure the former, while the building
of a high growth, high value, knowledge-based industry around a ‘critical mass’
of British companies in the mould of Amgen would secure the latter aim.

Therefore, Bioscience 2015 stated that the UK must create for itself;

e a diverse and sustainable bioscience sector with a core of large, world-class
companies, that would be second in size and achievement only to the US;

e the most efficient and effective setting for conducting clinical trials in the
world; and

e a healthcare system, regulatory regime, and business environment that
support innovation in bioscience, delivering early access to patients.

Bioscience 2015 coincided with the 50th anniversary of the publication of
the structure of DNA, with a flood of media pieces on genes, genetics and
biotechnology fuelling a mood of great optimism about the sector’s future.
Added to this were continuing expectations on what the Human Genome Project,
announced in 2000, could deliver for human health.

We could not, however, have anticipated how financial conditions would worsen
in the years to come, with investors becoming increasingly reluctant to invest
in emerging bioscience companies and the public markets all but closing
down. Neither Government nor the bioscience industry (biotechnology and
pharmaceutical) has been able to prevent this financial freeze. Meanwhile, the
pharmaceutical industry faces its own issues with a patent ‘cliff’ equivalent to
$140 billion in sales as several blockbusters come off patent over the next few
years, and an increasing recognition that it must look to third parties to help
replenish its pipeline.
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That was then, this is now

Therefore, in 2009, Bioscience 2015’s original vision looks somewhat over-
optimistic and in urgent need of this ‘review and refresh’. Many of our leading
biotechnology companies have been taken over by trade sale to UK or overseas
companies or have failed. Examples include the acquisition of Neutec Pharma by
Novartis and of Piramed Ltd by Roche. Whilst the original business model might
have been to licence a product to a pharmaceutical company, more often the
end result was that the whole company was sold. Whilst these sales were often
on attractive terms for investors; with so many companies exiting the market
we have been unable to demonstrate a track record in successful and profitable
product development that might encourage further investment. With the Initial
Public Offering (IPO) window now tightly closed, the influx of new companies
coming on to the market through flotation has dwindled to zero.

Pharmaceuticals (including biologics) are a global market and the US is by some
considerable way the most important region within that market, representing
almost half of world wide sales. This notwithstanding, regulatory attitudes within
the UK can affect the climate for companies established or seeking to establish
here. Increasingly stringent regulatory demands have led to a slowdown of the
UK product development pipeline. In particular, the National Institute for Health
and Clinical Excellence (NICE) is proving to be a ‘fourth hurdle’ for companies
wanting to promote wider use of innovative products. In 2006 NICE ruled against
the use of three clinically successful biologics (Velcade, Avastin and Eribitux)
on the NHS on the ground of cost effectiveness alone. Added to this, there is
resistance to change within the NHS and the take-up of new medicines in the UK
is slow, to the detriment of public health. Potentially, however, NICE could be a
valuable resource to industry and the patient, and allow the UK to take a global
leadership role in Health Technology Appraisals.

Another setback within the UK has been the sudden, and unexpected,
re-negotiation of the Pharmaceutical Pricing Regulation Scheme (PPRS)’ system
for payment of medicines in the NHS part way through the 5 year cycle, which
has caused biotechnology and pharmaceutical companies alike to question the
commitment of our own health service to discovery and clinical development
in the UK. However, the recent agreement to introduce a more flexible scheme
which favoursinnovation has been welcomed by both the BIA and the Association
of the British Pharmaceutical Industry (ABPI).

These developments highlight one of the most important issues facing
pharmaceuticals and biotechnology today — drug pricing. R&D is increasingly
expensive. Studies put the cost of putting a new drug for major chronic diseases
onto the market at upwards of $800 million? (including the ‘cost of failures’) — but
is society willing to pay the price of innovation?
1 http://www.dh.gov.uk/en/Healthcare/Medicinespharmacyandindustry/Pharmaceuticalpriceregulationscheme/index.htm
2 Data from Tufts Center for the Study of Drug Development. The full capitalized resource cost of new drug
development was estimated to be $802 million (2000 dollars). This estimate accounts for the cost of failures,

including research on compounds abandoned during development, as well as opportunity costs of incurring R&D
expenditures before earning any returns.



The transformation of the NHS into a source of true distinctiveness for clinical trials
thus giving the UK a competitive edge has not occurred at the pace that was hoped
for. Furthermore, since the introduction of the EU Clinical Trials Directive, Europe
has been losing trials to non-EU destinations. There is at least anecdotal evidence
that the Directive has made life harder for academics and Small to Medium
Enterprises (SMEs), while major pharmaceutical companies or ‘big pharma’ is
experiencing difficulties in conducting trials in the EU because it does not perceive
the harmonisation that the Directive was intended to achieve®. All of this makes the
UK an increasingly unattractive location for a biotechnology business.

A COMPANY VIEW ON CLINICAL TRIALS

Quintiles, a world-leading clinical research organisation, has its European
Headquarters in the UK. While demand for its services is high, the company
experiences great difficulty in accessing patients and with the bureaucracy
associated with study approval and start up.

Patient recruitment is a global challenge but the UK has not kept pace with
some other countries and regions in terms of identifying and randomising
patients. In the UK, accurate feasibility is a challenge, with investigators
often overestimating the number of protocol-appropriate patients under
their care. The lack of reliable patient databases compounds this problem,
particularly as patients are not routinely requested to pre-identify themselves
as being interested in participating in clinical trials. Lack of research time for
investigators and support staff, coupled with a lack of requirement to report
operational performance, may also contribute to the low level of patient
recruitment in the UK.

Thetimetakenforthethree-tierapproval process andthe associated bureaucracy
in the UK also need to be addressed, as the time for approval in the UK often
exceeds that in other countries. Quintiles supports any industry-wide initiatives
that tackle these issues although these must not be pushed through at the
expense of thorough and appropriate regulatory and ethical review.

There are signs of progress, however. Quintiles has actively engaged with the
UK Clinical Trial Network (UKCTN) initiative and welcomes the £40 million
investment in the UKCTN infrastructure. They also look forward to the smooth
implementation of the Coordinated System for NHS permissions which ought
to speed up approvals. However, if the UK is to remain competitive for clinical
development, more needs to be done. One area where Scotland is seen to
lead the way is in alerting the general public to the need for, and benefits of,
participation in clinical research. The media often portrays the pharmaceutical
industry in a negative way. Therefore, there is a need to turn the tide of public
opinion if more patients are to be recruited.

3 http://www.clinicaltrialstoday.com/2008/06/impact-on-clini.html
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Nevertheless, we welcome the Darzi Review (High Quality Care for All - NHS Next
Stage Review)* which actively supports making innovation an integral part of
NHS culture. Indeed, the Strategic Health Authorities will now have a legal duty to
promote innovation but this should be extended to every Trust. A Pharmaceutical
Innovation Package will also be introduced in which Government, NICE and the
pharmaceutical industry will work together on horizon scanning, promotion
of innovation and a system to incentivise the uptake of innovation. These are
moves in the right direction as far as the bioscience sector is concerned.

Finally, a successful bioscience sector needs more than a favourable financial,
regulatory, and clinical environment; skills and human capital lie at the heart
of successful innovation for public health. We need experienced management
and high calibre scientists to deliver new medicines. Many of the UK’s talented
managers and scientists in this sector are working overseas. We need active
programmes to encourage people to return to the UK and also to encourage
experienced managers within the sector to reapply their skills. New graduates
from our universities may not be aware of the opportunities on offer within the
sector. Training is also important to strengthen the skills base and therefore
we welcome the recent introduction of the Semta® Bioscience Sector Skills
Agreement and look forward to its rapid implementation. Another important
development is the Pilot Leadership Programme put forward by Semta and
the BIA which is to start this year; a decision is required by Government as to
whether this will be funded by Semta.

The UK pipeline

One key measure of a country’s medical biotechnology sector is the number of
compounds in its pre-clinical and clinical development pipeline. Data from Ernst
& Young shows that the UK had the largest development pipeline in Europe, but
its share has shrunk in recent years, while Germany and France are beginning to
increase their shares. Germany, France and Denmark have recognised the lead
that the UK had in this area and have taken active steps to support their own
bioscience sectors.

4 Lord Darzi review — www.ournhs.nhs.uk
5 Semta is the sector skills council for Science, Engineering and Manufacturing Technologies http://www.semta.org.uk/
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Figure 1: European Product Pipelines

100% -

90% ~

80% -

70% ~

m UK
Switzerland
Germany

W Denmark
France

M Sweden

M Other

60%

50% -

40% -

Percentage Contribution

30% ~

20% -

10% -

0% I T
2002 2007
All Phases

Data: Ernst & Young

Figure 1, which refers to biotechnology products across all phases of development,
shows that the UK was clearly in the lead in 2002, but by 2007 others - particularly
France and Germany — are catching up fast. This trend is highlighted in figure 2.

Figure 2: European Product Pipelines 2007 vs 2002
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Figure 3: European Product Pipeline Phase lll only
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There have been a number of product launches in the UK, such as Shire’s
Elaprase for Hunter’'s syndrome (July 2006) and Vyvanase for Attention Deficit
Hyperactivity Disorder (Q2, 2007).0n the other hand, there have been failures,
such as the US Food and Drug Administration’s (FDA) rejection of Frova in
2007 and the failure of Amarin’s Miraxion in a late stage trial for Huntington’s
disease. UK companies seen as making good progress include Antisoma, Ark
Therapeutics, Renovo and Vectura.

Building for the future —a new vision for UK bioscience

The UK still has a world class science base, with strong Government commitment
and support for research. For instance, researchers at University College London
(UCL) recently restored a man’s vision with an experimental gene therapy. This is
bioscience at its best and only one of many ground-breaking developments that
could, and should, be commercialised here rather than elsewhere. This issue of
UK competitiveness is one that BIGTR2 intends to address, working towards a
vision of creating a diverse self-sustaining bioscience sector which supports, on
a sustainable basis, high value-added employment, thereby leading to increased
wealth creation and improved health in the UK.

‘Big pharma’ can benefit from the innovation that bioscience can bring to new
product development. Government can help by creating a climate whereby ‘big
pharma’ is given positive encouragement to assist in the creation of a vibrant
bioscience sector which helps replenish drug development pipelines. Therein
lies the opportunity for a new more robust business model for bioscience within
the UK.



Chapter 1: Stocktake
of Bioscience 2015

Bioscience 2015 set out a vision of the medical biotechnology sector to the
middle of the next decade. We have already said that, in 2009, this original vision
looks somewhat over-optimistic. In support of the original vision, the report
made over 70 recommendations for action; activities that would, if implemented,
drive forward our agenda and help to create an environment that would deliver
the vision.

The review and refresh process has involved a stock take of the detailed
recommendations in Bioscience 2015. In some areas, much has been achieved
and there has been real progress, in others progress has been limited, but more
often disappointing. Inevitably, some activities have evolved rather differently
than originally envisaged. Some recommendations were rejected and we have
accepted that certain proposals will not now be implemented.

This chapter provides an overview of our current position relative to the original
report. We also put forward a set of revised recommendations, building on the
original six themes and 70 recommendations of Bioscience 2015. These new
recommendations have been devised to reflect the current UK environment and
the delivery mechanisms that are now in place. We hope that they will form the
focus of activity in the bioscience sector going forward.

Background

Bioscience 2015 identified six key areas of activity; these were:

1. Build a mutually advantageous collaboration between the NHS and industry
for patient benefit through the creation of a National Clinical Trials Agency
(NCTA). The NCTA, sponsored by the Department of Health (DH) in
collaboration with Research Councils UK, should support excellence in
clinical trials and clinical research within the NHS;

2. Create a public and regulatory environment supportive of innovation. This
includes improving regulatory support for the development, approval, and use
of innovative medicines in the UK, through effective collaboration between
industry, regulatory agencies and Government;

3. Ensure sufficient and appropriate fundingis available. Thisincludes supporting
measures to improve the liquidity of bioscience companies, through adjusting
pre-emption rights and corporate venturing, and investing in the ’bridge’
between idea generation and commercial financing;
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4. Build a strong bioprocessing sub-sector, through the creation of a network
of bioprocessing centres of excellence across the UK. These centres would
deliver skilled personnel, develop leading edge research and promote the UK
as a target for inward investment;

5. Develop, attract and retain a high quality scientific and managerial talent
base, through two new programmes to support dual, interdisciplinary
education essential to the bioscience sector; and

6. Making it happen: Create the Bioscience Leadership Council (BLC) composed
of six industry representatives and six strategic stakeholders. The BLC will take
responsibility for implementing and building on the BIGT recommendations
and will provide a forum for Government and industry to work together to
develop a successful bioscience industry.

The vision for a successful future for UK Bioscience set out in Bioscience 2015
was as follows:

‘By 2015, the UK will have secured its position as a global leader in bioscience.
To secure this position the UK must create:

e a diverse, self sustaining bioscience sector, with a core of large, profitable,
world class companies, second in size and achievement only to the US;

e the most efficient and effective setting for conducting clinical trials in the
world - a source of true distinctiveness; and

e a healthcare system, regulatory regime, and business environment that
support innovation in bioscience, delivery of early access for patients.’

What has happened since the publication of Bioscience 20157

1 BUILD A MUTUALLY ADVANTAGEOUS COLLABORATION BETWEEN
THE NHS AND INDUSTRY FOR PATIENT BENEFIT.

Since the publication of Bioscience 2015 there has been a sustained commitment
by Government, working with key stakeholders, to improve the health research
environment and address the R&D issues highlighted in chapter 1 of the report.
Key vehicles for change include:

e The UK Clinical Research Collaboration (UKCRC);

e New Health Department strategies, including Best Research for Best Health
(BRfBH);

e National Institute for Health Research (NIHR); and

e The Office for Strategic Co-operation of Health Research (OSCHR), which
has ensured increased resources for NIHR and the Medical Research Council
(MRC).
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Meanwhile, major investment by the UK Health Departments has established
the UK Clinical Research Network (UKCRN) - a performance-managed network
of professional and dedicated research staff working in the NHS. This provides
the infrastructure to deliver high quality clinical trials and other well designed
studies funded by the public, charity and industry sectors. UK-wide coordination
is provided by the NIHR Network Coordinating Centre. By October 2008,
133 industry sponsored trials had been placed in the NIHR Clinical Research
Networks. Early signs are that these Networks are having a significant impact on
study delivery and it is vital that the NIHR ring-fenced funding is protected.

In order to support earlier stages of the translational pathway, the UK is rapidly
developing a platform of world class facilities for the conduct of experimental
medicine and translational research. These have been funded by a coalition of
funding bodies from the Government and charity sector. They include: NIHR
Biomedical Research Centres and Units, Wellcome Trust Clinical Research
Facilities, NIHR/Cancer Research UK Experimental Medicine Centres and major
infrastructure investment through the MRC?.

In what has the potential to become a unique selling point for the UK, the NIHR/
NHS Connecting for Health Research Capability Programme has been initiated
to provide the necessary infrastructure to federate and facilitate access to high
quality NHS electronic patient record data for use in research.

Recommendation 1: Sustain Research Capability

The good progress in establishing the Research Capability Programme in
England should be sustained and every effort taken to ensure that the services
delivered via its Health Research Support Services and equivalents in the
Devolved Administrations meet the needs of the sector. Funding bodies should
work together to maximise the preparedness of the research community and
industry to use it.

A major programme of work aimed at getting trials up and running more
quickly through the streamlining of research administration has been underway
since 2004. This is essential to improving the cost-effectiveness of the UK
clinical research environment for industry. Much of the work of this ambitious
programme is still in progress; however business processes have already been
re-engineered in several key areas. Examples include the Integrated Research
Application System (IRAS) a web-based one-stop-shop for application for
approvals and permission for research in the NHS. Other examples include the
Research Passport system for honorary research contracts, a suite of model
contracts, standardised costing templates, and a new UK-wide regulatory and
governance advice service. However, a key piece of the bureaucracy-busting
jigsaw, the NIHR Coordinated System for gaining NHS Permissions (CSP), will
need to be delivered before the full benefits of the above development can be

6 These resources can be accessed via www.ukcrcexpmed.org.uk
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felt. Therefore, CSP’s roll out in November 2008 means that the future looks a lot
brighter than it did in 2004.

Meanwhile, various incentives and career structures have been established for
clinical academics. A new integrated career structure was developed jointly
by the UKCRC Partners and the Modernising Medical Careers (MMC) Enquiry
and implemented by the UK Health Departments. A similar structure is being
implemented for nurses and allied health professionals. In addition, the NIHR
funds a Capacity Development Programme and has established the NIHR
Faculty, one function of which is to provide a framework of support, guidance,
and promotion to help researchers progress through their careers. We welcome
this and recommend that more clinicians are encouraged to become clinician
scientists.

Recommendation 2: Incentivise Clinicians

Funding partners should work together under the umbrella of OSCHR to
incentivise clinicians to become clinician scientists following a research degree
e.g. PhD route to ensure sufficient supply for industry and academia. The
numbers of successful clinician PhDs awarded should be published annually.

Sir David Cooksey’s Review of UK Health Research Funding identified key
gaps in translational research in the UK. The Government’s response was the
establishment of OSCHR and the provision of new investment through MRC and
NIHR for translational research, with a total budget of £1.7 billion by 2010/11.
Working together, under the auspices of the OSCHR Translational Medicine
Board, MRC and NIHR have developed a range of funding schemes aimed at
covering the complete translational research landscape. A key theme of these
new schemes is greater collaboration with industry. The Scottish Chief Scientist
Office (CSO) and Welsh Office for Research and Development (WORD) have
now agreed to join as full OSCHR Partners, creating the potential for UK-wide
co-ordination of strategies in translational research. The environment is complex
and evolving rapidly.

Recommendation 3: Maximising Awareness of Opportunities

A targeted communication and marketing exercise is needed to maximise
awareness of the opportunities offered to industry by the new infrastructure,
funding and collaboration put in place since Bioscience 2015 was published.
This could be done as part of the UK Life Science Marketing Strategy.

However, we do perceive one area in which significant progress is yet to be
made, despite a number of attempts, and this is the lack, of real incentives
for establishing R&D and clinical trials in the NHS. The global pharmaceutical
industry has traditionally seen the UK as a leading location for its clinical trials,
but this position has been under increasing competitive threat in recent years,
with the proportion of UK patients in global trials falling from 6% to 2%. The
key factor for research sponsors, particularly those in the commercial sector, is

12



the speed of trial approval and patient recruitment. These key issues need to be
addressed.

Recommendation 4: Include Participating in Research in the NHS Operating
Framework

Participation in research has been included in the NHS Operating Framework
and should be accounted for via the annual Quality Accounts submitted by
NHS Healthcare Providers with the aim of doubling the current number of
people enrolled in clinical trials and large scale evaluations conducted in the
UK by 2012 across the full spectrum of clinical trials including biologics.

e Every NHS Trust should have a Board member, preferably one of the
Executive, designated to take responsibility for the efficient running of
clinical research in the Trust;

e There should be a specific objective of doubling the number of patients
recruited to clinical trials in NHS Trusts over the next three years;

e The performance of the Trust in conducting clinical research should be one
of the quality measures against whish Trusts are assessed;

e Trusts should indicate their commitment to research by publishing goals
for the number of patients involved in clinical studies on a half yearly basis
and report in their quality accounts;

e Every NHS Trust taking part in clinical research should record and publish
the average time it takes for the local approval process to be completed;
and

e With the introduction of the coordinated system for NHS Permissions
within the NIHR Comprehensive Local Research Networks over the next
six months, every NHS Trust should commit to actively embracing the new
system and not introduce additional activities at local level.

2 CREATE A PUBLIC AND REGULATORY ENVIRONMENT SUPPORTIVE
OF INNOVATION

Bioscience 2015 focused on four key areas: the regulatory environment for
the development, approval and use of innovative medicines; defending the
responsible, regulated use of animals in medical research; creating a more
proactive approach to shaping regulations and the development of issues
management strategies. There have been a number of developments since the
publication of Bioscience 2015.

2.1 Improve regulatory support for the development, approval and use of
innovative medicines in the UK

The EU Clinical Trials Directive became UK law in May 2004, shortly after the
publication of Bioscience 2015. It was meant to provide an attractive environment

13
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for the approval and conduct of clinical trials, whilst ensuring that the rights,
safety and well-being of trial subjects are protected. The Directive aimed to
simplify and harmonise the rules governing clinical trials in the EU. However,
differences in the way the Directive has been interpreted and implemented
between Member States have led to a lack of harmonisation which has adversely
impacted on the ability of companies to carry out trials, with SMEs which do
not have the resources to cope with the administrative burden, being especially
affected.

There is therefore a need for legislative change to bring about better
harmonisation, transparency, and consistency in the approval and undertaking of
clinical trials across Member States, and to establish a proportionate regulatory
environment without unnecessary bureaucracy, whilst ensuring public health
protection.

The UK regulator, the Medicines and Healthcare products Regulatory Authority
(MHRA), have shown commitment to a harmonised implementation of the EU
Clinical Trials Directive and through its leading role on two EU committees (the
Clinical Trials Facilitation Group and the Commission’s ad hoc group on clinical
trials) it will continue to influence the European environment for clinical trials.
It is anticipated that there will be a revision of the EU Clinical Trials Directive,
although this has yet to be announced. Whilst the MHRA may be the lead
regulator for small molecules all biologics are regulated directly by the European
Medicines Agency (EMEA).

Recommendation 5: Leadership on EU Clinical Trials Directive

The UK Government should take a leadership role within Europe to ensure
that revisions to improve the EU Clinical Trials Directive reinforce the UK's
attractiveness as a prime location for clinical trials and to reflect the better
regulation aspects of Government.

The progress on the creation of a system for provisional licensing of drugs
has been slow, although the need was re-stated more forcefully in Sir David
Cooksey’s report to Government (December, 2006). The Government/Industry
Strategy Group for the pharmaceutical industry, MISG, has established a work
stream to examine and develop proposals for provisional licensing. We welcome
this start but progress to date has been too slow therefore, we hope that the
Group’s work will be more urgently prioritised.

There is a concerning disconnect between the process for regulatory approval of
new therapeutics and the process of health technology appraisal, undertaken by
NICE. If NICE evolves in a direction which is perceived to stifle innovation this is
likely to act as a disincentive to biotechnology and pharmaceutical companies
to establish or maintain the full breadth of discovery and development activities
within the UK. Although NICE has been subject to periodic review since the
start, both through internal review and, more recently, by the Health Select
Committee, there continue to be divergent views with regard to NICE processes,
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methods, and the timing of its health technology appraisals. A positive move has
been a piloting of closer working methods between NICE and a multi-national
pharmaceutical company which was completed in 2008. It is hoped that this
work will lead to earlier advice to companies on the evidence NICE needs for its
appraisals. This should facilitate faster compilation of data and help industry to
incorporate these requirements into their clinical trials process. Nevertheless,
we believe that there is still much more to be done to align regulatory and NICE
activities in support of the innovative bioscience industries which, if achieved,
could offer real competitive advantage for the UK. For example data collected
by the ABPI shows that for 29 products that went through the centralised EMEA
process, the NICE appraisal delays represented a loss in the products’ patent
protected life cycle of just over 30% and only 30% of new medicines were given
unconditional approval, an outcome which fundamentally worsens the case
for investment in biotechs. This issue is more fully explored in Chapter 3 on
exploiting the knowledge base and increasing uptake.

2.2 Defend the responsible regulated use of animals in medical research

A clear success of Bioscience 2015 has been driving activity to support the
regulated use of animals in medical research. There have been amendments in
legislation to address:

e Harassment;

e Home visits;

e Protests;

e Protection of employees;

e Restraining orders; and

e Trespass.

We note that the Police and Crown Prosecution Service (CPS), have worked
closely with other Government Departments and Agencies, to ensure that those
responsible for criminal activity are prosecuted and sentenced. The Serious
Organised Crime and Police Act 2005 was intended to not only protect people

and organisations licensed to carry out research using animals, but also a range
of connected people, both corporate and individual. Specifically, the Act has:

e strengthened the ability of the Police to deal more effectively with the
intimidatory tactics employed by animal rights extremists;

e given the Police additional powers to deal with harassment and intimidation
of people in their homes; and

e created two new criminal offences to protect targeted businesses from
economic damage whilst permitting lawful protests and demonstrations and
exempting legitimate trade disputes.
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The research community has also played its part, through partnerships with
Government and law enforcement agencies, utilising appropriate civil routes
for addressing the threat of extremism. Some companies have obtained High
Court Injunctions under the Protection from Harassment Act 1997, which
restrains animal rights activists from harassing employees of companies and
their families. The use of these injunctions has resulted in a marked reduction
in activity.

The Research Defence Society and Coalition for Medical Progress have merged
to form Understanding Animal Research to develop a single strategic response
on the animal research issue. This will present opportunities for Government
and industry to work with a new organisation to promote better understanding
of the need for well-regulated animal research, and to provide an authoritative
source of information for universities, research institutes and medical charities.

We are pleased with the way that the Government has recognised the importance
of sustaining the focus on the animal research issue. Work continues to enhance
business confidence and resilience, as well as to emphasise continuity of support
to ensure that those who undertake research on animals feel safe, and confident
that they can continue their work without fear of threats and intimidation.
Communication plays an important role and a variety of activities are being
taken forward to support informed public debate and create an environment
that supports world class science. We continue to work with the Government to
support the 3Rs (Replacement, Reduction and Refinement to reduce suffering)
through investment, and to promote well regulated research and testing using
animals where there are no alternatives.

In order to maintain the recent success it is essential that Government works
with industry, to continue to drive forward its strategy to contain and minimise
the impact of animal rights extremism on the bioscience sector.

2.3 Adopt a proactive approach to bioscience regulation and reputation
management

Bioscience 2015 recommended taking a more proactive stance within Europe
to shape future regulations and ensure they are acceptable to the UK. It
recommended the creation of a Bioscience Risk Assessment Forum. In response,
the Bioscience Futures Forum (BFF) was set up, at the end of 2004, meeting for
the first time in February 2005. The Department of Trade and Industry (DTI) (now
BERR) agreed to provide funding to the BFF for a three year period, which came
to an end in March, 2008.

During its existence BFF has:

e been involved in the establishment, in 2006, of the European Biosciences
Intelligence Coalition (EBIC) which has been integral in formulating the
UK position on Directive 86/609 EEC on the protection of Animals used for
Experimental and other scientific purposes.
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e held an event to simulate industry’s response to an avian flu pandemic; and

e held an event to examine investment challenges for the sector.

EBIC aims to draw together a group of constituents from across the bioscience
spectrum including industry, Government, the charitable sector, and academia
that combine the intelligence derived from their respective networks to
horizon scan, examine, and influence regulatory issues emerging from Europe.
Appropriate alliances allow groups to work together to provide a common
message on issues affecting the sector; this gives UK bioscience an opportunity
to speak with one voice. However, BFF has found it difficult to address the
challenges set out in Bioscience 2015. Consequently, although EBIC will continue,
no further funding will be provided from Government for the BFF.

3 ENSURE SUFFICIENT AND APPROPRIATE FUNDING IS AVAILABLE

The ability of the biotechnology SME community to access funding continues to
be a critical issue for the sector and its ability to achieve the sustainability and
critical mass that is at the heart of the Bioscience 2015 vision. Therefore, we have
examined what more could be done in the area of finance and investment. The
analysis and recommendations for action moving forward are in Chapter 2 of
this report.

Since the publication of Bioscience 2015, three developments have created
opportunities for the sector, these are;

e Thecreation ofthe Technology Strategy Board (TSB) in 2004 with competitions
for collaborative Research and Development in the bioscience sector, which
is a key technology area. The TSB was established as an executive Non
Departmental Public Body in July 2007 to play a cross-Government role in
delivering a national technology strategy and advising on polices which
relate to technology innovation and knowledge transfer. It plays a leadership
role operating across all sectors of the UK economy to stimulate innovation
in those key areas which offer the greatest scope for boosting UK growth
and productivity. Working with the Regional Development Agencies and the
Research Councils, the TSB will jointly invest over £1 billion in the next three
years and in doing so, create critical mass and coherence so that UK business
has greater clarity and is better able to access the most relevant support. It
will also work with Government departments to ensure policies including
public procurement and regulations can be used to best effect to stimulate
innovation.

7 http://www.innovateuk.org

17



The Review and Refresh of Bioscience 2015

e Creation of Enterprise Capital Funds (ECFs)®, where Government funding is
used alongside private sector funds to establish funds that operate within the
‘equity gap’ for very early stage companies; targeting investments of up to
£2m that have the potential to provide a good commercial return. However
a bioscience fund manager has yet to be awarded an ECF by the Capital for
Enterprise board.

e Financial measures from the Enterprise White Paper (2008) with a set of
proposals to support access to growth finance. However there is no evidence
that biotechnology companies have benefited from these measures.

3.1 Support measures to improve the liquidity of emerging bioscience
companies in order to advance self-sustainability

Following recommendation 3.1.1 (the amendment of Pre-emption Guidelines)
Paul Myners conducted a Government-sponsored inquiry into pre-emption
rights in company fund raisings in November 2004. As recommended in his
report, the Pre-Emption Group was revived and published a revised Statement
of Principles in May 2006, advocating more flexibility in the interpretation of
Pre-Emption guidelines. Since that time the Pre-Emption Group has collected
data to analyse trends in requests for pre-emption disapplications. Their latest
analysis, published in November 2008 and covering the three year period up
to September 2008, showed a gradual year on year increase in the number of
requests to disapply pre-emption rights above 5%. Requests for disapplications
from pharmaceutical and biotechnology companies (all of which were small
capital or fledgling companies) increased from five in 2005/06 to eight in 2006/07
and 10 in 2007/08.

In addition, the Rights Issue Review Group® published its report to the Chancellor
in November 2008; the aim of the review was to seek a more efficient and modern
way of delivering the principles of pre-emption and compensation. The report
made a number of recommendations to improve the efficiency of the capital
raising process in ways which could be beneficial to bioscience companies.

Notwithstanding the work undertaken by the Myners review and subsequent
developments there continues to be debate within the bioscience community
on the significance of pre-emption rights as an impediment to fund raising
in the UK, with some maintaining that this remains a significant competitive
disadvantage as compared with the US.

No action has been taken by Government to extend the scope of the current
Corporate Venturing Scheme (3.1.2) to allow investor companies to take a tax
loss asset from the investee company in lieu of/in addition to an equity stake.
Despite this, collaboration and partnership between the biotechnology SME

8 http://www.berr.gov.uk/whatwedo/enterprise/enterprisesmes/info-business-owners/access-to-finance/enterprise-
capital-funds/page37655.html
9 http://www.hm-treasury.gov.uk/prebud_pbr08_rightsissues.htm
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community and the pharmaceutical industry remains strong. This is an idea
which we have returned to in Chapter 2.

R&D tax credits are highly valued by the industry and continue to be an important
source of support for the sector. The credit scheme has been extended, although
not to the level proposed in Bioscience 2015. This has been looked at again by
the Finance and Investment Working Group who have made a recommendation
regarding the further extension of R&D tax credits.

Recommendation 3.1.5 around establishing a bioscience innovation award was
rejected by Government.

Recommendation 3.1.6 called for a consolidated pan European technology
exchange. This has not happened. However, we still support this recommendation
on the basis that a genuine pan-European market could help significantly in
achieving critical mass for the bioscience sector and thus making the sector
more attractive for potential investors. However we recognise the difficulties in
implementing such an ambitious idea.

3.2 Invest in the ‘bridge’ between idea generation and commercial financing

In 2003 the Higher Education Innovation Fund (HEIF) was in its infancy. Under
the current (fourth) round of HEIF funding, funds are allocated to institutions
under a formula, which rewards levels of business interaction. From academic
year 2008/9, all English HEls receive an allocation. Putting HEIF on a permanent
and predictable footing allows institutions to plan and recruit and retain
knowledge transfer specialists. The HEIF budget is rising to £150 million per
year by 2010/11. Evolution of policy in this area has been to move away from
specifying dedicated pots of public money for particular knowledge transfer
activity, towards devolving responsibility to HEIs to invest HEIF funding on a
strategic basis to play to their own strengths.

The Public Sector Research Exploitation (PSRE) fund has increased exploitation
of research from organisations in the public sector. Projects supported by the
PSRE include the Rainbow Seed Fund, which provides proof of concept and early
stage venture capital to commercial projects in a wide variety of public sector
research organisations, including the Biotechnology and Biological Sciences
Research Council (BBSRC). A sum of £29 million is being made available and,
to maximise the impact of the fund, organisations which have received several
rounds of funding previously will be expected to find co-funding.

Nevertheless, we believe that more can be done to support technology transfer
between academia and business, particularly in relation to the commercial
exploitation of intellectual property developed within the academic setting.
University Technology Transfer should be improved to ensure that research
output gets commercialised. Universities must think and act more strategically,
taking full account of their assets i.e. the make-up of their research portfolio,
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together with an honest assessment of their Technology Transfer capabilities.
For some, this might result in more sharing of resources and, for others, forming
networks with other Universities, thus building a critical mass of knowledge in a
particular subject or sector.

3.3 Improve UK bioscience companies’ access to EU funding sources

DTI and the Medical Research Council (MRC) have established National Contact
Points offering advice and assistance to SMEs and universities wanting to
access European Framework funding programmes for R&D. The TSB now has
responsibility for the industry facing contact points. Industry and Government
have worked closely together recently to influence the current Framework
programme 7 (FP7). The UK has also played a role in steering the development
of the Innovative Medicines Initiative (IMI) under which substantial funding is
available for public-private research projects. However there is little evidence
that UK biotechs have benefited from the IMI because the conditions for applying
are unattractive. Although the UK led discussions with Member States under its
Presidency of the EU in 2005, there has been no progress in creating a ‘fund-of-
funds’ to support European bioscience companies.

4 BUILD A STRONG BIOPROCESSING SUB-SECTOR.

4.1 Build a network of bioprocessing centres of excellence across the UK

Bioscience 2015 set out three recommendations on the establishment of
centres of excellence for bioprocessing research. The long term vision was the
creation of a number of multidisciplinary academic centres with critical mass
for training and research. In response to Bioscience 2015, BBSRC established a
working group which identified important scientific challenges for bioprocessing
research activity. BBSRC, The Engineering and Physical Sciences Research
Council (EPSRC) and bioProcess UK, who recruited 18 companies, came
together in 2005 to create and fund the Bioprocessing Research Industry Club
(BRIC). The Club supports a £14 million programme of bioprocessing research,
comprising 25 projects, developing the bioprocessing community and improving
academic-industry links. Dissemination of research outputs and networking with
company club members are also key aspects of BRIC’s work. BRIC will impact on
bioprocesses at all scales of operation and will help eliminate current bottlenecks
in development of bio-therapeutics and contribute to the development of a strong
bioprocessing community in the UK. All successful grant applications have now
been funded through the Club, although the research, dissemination events,
networking and collaboration activities continue until 2011. The BRIC Steering
Group and wider stakeholders are undertaking an evaluation of BRIC and will
examine the potential future opportunities for supporting the bioprocessing
sector. This exercise will report in 2009.
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Recommendation 6: Follow on in Bioprocessing

Relevant Research Councils and Knowledge Transfer Networks along with
the Technology Strategy Board and industry should build on the success
of the Bioprocessing Research Industry Club to develop a set of follow-on
activities. New funding must be in place for distribution in 2009 and onwards
to build capacity for multidisciplinary bioprocessing research and training
to 2015. The growth in capacity should make the emergence of new centres
of excellence possible, and be sufficient to meet the needs of academic and
industry recruitment. The Technology Strategy Board should continue to
provide financial support to the provision of a Knowledge Transfer Network at
least at the current level that will deliver the bioprocessing agenda set out in
Bioscience 2015 beyond 2009.

BRIC has an inclusive approach that has allowed new academics to enter the
field and contribute to a broader and more vibrant bioprocessing community
within the UK. We want to build a broad and skilled network of academic units,
working to drive the research needed to underpin the challenges of the next 10
to 15 years. If particular centres of excellence emerge, the relevant Research
Councils should consider funding these centres to support their research and
training activities.

4.2 Attract significant inward investment in bioprocessing assets

bioProcessUK has been key in supporting the inward investment agenda
identified within Bioscience 2015. The Knowledge Transfer Network (KTN)
provides advice to improve the UK response to inward investment opportunities.
It has also worked with UK Trade and Investment (UKTI) to fund a study that
created and validated a financial model to support inward investment focused on
bioprocessing/manufacturing plants in the UK. The study includes international
comparisons with the UK’s main competitors, Singapore, Ireland and the US.
This tool has been useful in assessing where the UK can provide a competitive
case for investment. However, there is more that could be done to support the
development and investment into manufacturing within the UK.

4.3 Foster bioprocessing community development

The TSB, and the establishment of KTNs gave an opportunity to address
this issue. bioProcessUK was established as a KTN to implement all the
recommendations in chapter 4 of Bioscience 2015. bioProcessUK has had a
key role in the establishment and running of BRIC. It has also established a
community, bringing together pharmaceutical, biotechnology, and service
companies and the science base. bioProcessUK has established various
activities to support community development, including annual conferences
held since 2004, creation of special interest groups bringing together industry
and academia, and support for skills development and training. On the latter,
bioProcessUK has used Career Opportunity Workshops to help bridge academic
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talent with business opportunity; it has also analysed UK training opportunities
and found we need to increase the number of PhD studentships. bioProcessUK
also works with Research Councils, academic departments, the relevant Sector
Skills Councils, and industry to ensure the required flow of students into
bioprocessing.

The TSB reviewed its approach to KTNs and the coverage of sectors and
technology themes in the summer of 2008. This review is likely to create changes
to the KTN infrastructure and organisation. We have sought to influence this
review in line with the original recommendations within Bioscience 2015.

5 DEVELOP, ATTRACT AND RETAIN A HIGH QUALITY SCIENTIFIC
AND MANAGERIAL TALENT BASE

The UK has a rich bioscience base. Developing commercial success from
this base depends on nurturing and developing a pool of talented bioscience
professionals by attracting and retaining the best current talent and supporting
leaders of the future. There are three elements to this: encouraging the return of
UK talent working overseas, the recycling of existing leaders within the industry,
and the provision of an excellent training. Bioscience 2015 published a number
of recommendations for training described below.

5.1 Initiate two new programmes to support dual interdisciplinary education
essential to the bioscience sector

e Create a programme to fund a combined Bachelor of Medicine, MB-PhD
qualifications (like the US MD-PhD qualification) with 30 studentships at
selected HEls, rising to 100 in equilibrium.

In the UK, three Universities run this course, Cambridge, Leicester and University
College London attracting around 30 students a year. Following a symposium by
The Academy of Medical Sciences on MB-PhD'’s, a paper was published in May
2007 that concluded that funding and the changing clinical examination structure
were preventing the growth of this course. The European Science Foundation has
recently published a white paper on the Present Status and Future Strategy for
Medical Research in Europe which also recommends setting up more MB-PhD
programmes to improve medical research across Europe.

e Introduce a programme to fund post-PhD scientists and engineers undertaking
formal business education, ranging from modular courses to full MBAs.

Train to Gain'™ is now available to employees to fund Leadership and
Management Training. Research Councils UK (RCUK) plans to fund PhDs which
contain an element of practical training. This scheme is highlighted within the

10  Train to Gain is the National Skills Service that supports employers to improve the skills of employees.
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Semta'' generated Bioscience Sector Skills Agreement (SSA)'? Action Plan and
should be implemented by April 2009.

5.2 Support and extend existing initiatives to broaden and deepen
interdisciplinary education and training

The most recent UCAS figures on applications for degree courses in 2008/09 are
encouraging, with increases in applications to study various Science, Technology,
Engineering and Mathematics (STEM) subjects, including physics (+4.2%);
chemistry (+4.6%); biology (+6.0%); maths (+7.1%). While a similarly positive
picture emerges from HESA data for 2006/07 on STEM qualifiers, with figures
for individuals qualifying in Biology (5.1%), Chemistry (5.7%) and Mathematical
Sciences all seeing an increase from the previous year, there have been notable
falls in the numbers of STEM first-degree entrants, which decreased by 3.4%
between 2005/06 and 2006/07.

In response to recommendations made by Lord Sainsbury of Turville in Race
to the Top'®, the Government pledged investment of £1 billion over the next
three years to boost business innovation and technology development and
will create a new science and innovation strategy, to help position the UK as
a key knowledge-based economy at the forefront of 21st century innovation.
These pledges included new measures to improve further the teaching of STEM
subjects, by boosting investments in the training of specialist science teachers,
improving STEM careers advice and doubling the number of science and
engineering school clubs. There was also a commitment to improve knowledge
transfer between the research base and business through an improved Higher
Education Innovation Fund, building up support for business-facing universities,
and a doubling of the number of Knowledge Transfer Partnerships to boost
research-business links.

The Department for Children, Schools and Families (DCSF) has announced a
£140 million strategy over the 2008-2011 period to support the STEM agenda
in schools - this includes teacher recruitment, retention, and continuous
professional development, enrichment and enhancement activity and other
support for schools such as the triple science programme. Together with the
Wellcome Trust and industry, DCSF has committed to fund, Project ENTHUSE™
to enable science teachers to experience high quality professional development
in contemporary science at the National Science Learning Centre over the next
five years.

Work to stimulate interest in science in general at all ages — and specifically
bioscience - includes websites such as the ABPI science careers site and the
FutureMorph site developed by the Science Council and funded by DCSF.

11 Semta is the Sector Skills Council with overall responsibility for the Bioscience Sector.

12  Sector Skills Agreement (SSA — document setting out the skills gaps within a sector and detailing actions to address
these gaps).

13 ‘The Race to the Top’: Lord Sainsbury’s Review of Government's Science and Innovation Policies which was
published in October 2007.

14  http://www.wellcome.ac.uk/News/Media-office/Press-releases/2008/WTD039207.htm
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Companies are involved in working with schools to develop an understanding of
the careers available in the industry.

The Department for Innovation, Universities and Skills (DIUS) works closely
with DCSF on the STEM skills agenda, and continues to fund STEMNET'. Their
Science and Engineering Ambassadors (SEAs) programme has been expanded
after meeting its initial target of having 18,000 SEAs in place by 2008. A new
target of 27,000 SEAs by March 2011 has been set. Volunteer Ambassadors
are drawn from the widest range of careers and backgrounds - they include
environmental scientists, civil engineers, marine biologists, medical physicists,
digital designers, financial modellers, energy analysts and cytogeneticists.

STEMNET also runs a network of after school science and engineering clubs on
behalf of DCSF across England. DIUS also supports (through part funding) the
British Association for the Advancement of Science (BA) Crest Star Investigators,
a UK-wide programme that provides schools and other organisations with packs
full of activities to use in after-school clubs.

As part of a wider HE debate, The Secretary of State for Innovation, Universities
and Skills asked for a report on the role universities could play in strengthening
the STEM offer in schools and colleges. This report will explore research careers,
with the aim of establishing their relative attractiveness to young graduates,
including issues surrounding the incentives to pursue a research career and the
flexibility available to develop wider skills.

e Encourage interest and excitement in the Biosciences and their relation to the
physical sciences from a young age through an Interdisciplinary Education
Scheme and further support of bioscience-focused science centres.

The Research Councils are working towards a more interdisciplinary system for
the postgraduate level, see 5.2.2. At the school level the Science Diploma’® will
bring a more applied style of teaching and a more interdisciplinary approach.

The role of science centres is currently being considered. Following a recent
(2007) Science and Technology Select Committee (now Innovation, Universities,
Science and Skills Committee) Inquiry into the funding of science and discovery
centres, DIUS is undertaking a study to assess the relative value for money and
impact on STEM and public engagement with science goals of the science centre
network compared to a number of organisations who fulfil similar functions.
We have noted that no decisions on support for the science centre network in
England will be made until that study is complete.

15  http://www.stemnet.org.uk

16 Science Diploma - As part of the 14-19 Curriculum Reform Programme, the Department for Children, Schools
and Families (DCSF), the Qualifications and Curriculum Authority (QCA), the United Kingdom Commission for
Employment and Skills (UKCES) and awarding bodies are developing 14 new 14-19 diplomas. The first five have
been taught from September 2008 and the final three, one of which is the Science Diploma are due to be taught
from September 2011.
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e Increase programmes and initiatives that provide interdisciplinary training at
the post graduate level

The Biotechnology and Biological Science Research Council (BBSRC) funds a
number of interdisciplinary Masters Courses which can serve to attract physical
science students into biology or equip biology students with quantitative and
physical science training. Examples include the MSc in Mathematical Biology
at Bath and the MSc in Computational Biology at York. BBSRC now funds all its
studentships for four years. This recognises the extra time that students need to
develop a range of skills in interdisciplinary areas.

In 2005, a new unit led by Research Councils UK, the RCUK Research Careers
and Diversity Unit, was set up to report to Government on the impact of the
funding provided in response to the SET for Success (Roberts) Review and takes
forward the recommendations of the review that relate to researchers from PhD
to their first academic posts.

Meanwhile, in December 2008, EPSRC announced £250 million funding for 44
Doctoral Training Centres which will support highly innovative and exciting
training environments that draw on research excellence. These will produce
highly skilled and talented researchers who are able to address challenging
research problems to the benefit of the UK economy in the 21st century. The
concept for these centres builds on EPSRC’s previous investments in doctoral
centres in the complex science, systems biology and life sciences interface
areas - that is, the centres will have a strong focus on interdisciplinary research
challenges and the skills required to tackle them. This investment is in addition
to EPSRC funding for standard PhD training through doctoral training grants to
universities.

e Encourage Research Councils to increase support for doctoral training in key
interdisciplinary fields.

Doctoral stipends paid by the Research Councils have almost doubled since
2002. The PhD stipend with BBSRC is currently £12,940. BBSRC supports around
2000 PhD students. This is due to increase to 2400 students by 2011. Masters
Training Grants are awarded by BBSRC and include interdisciplinary courses e.g.
mathematical or physical skills training for biological science students.

e Encourage the establishment of competitive schemes for prestigious well
supported interdisciplinary Masters Courses in priority fields.

The MRC and the ESRC are funding 20 interdisciplinary post doctoral studentships
this year to cover areas such as Health Economics, which is a significant area of
skills shortage. The RCUK Strategy explains that more funding will be put into
this area. BRIC style mechanisms, with allocated PhD studentships, could be a
way to address capacity issues across interdisciplinary areas.
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e Extend and support the provision of business exposure opportunities e.g.
Biotechnology Young Entrepreneurs Scheme (YES) amongst science and
engineering students at university and encourage greater involvement.

Research Councils continue to support schemes such as YES. Seventy three
teams are taking part in this year’s BBSRC competition up from 65 teams in 2007.
The TSB is supporting business exposure activities through their Knowledge
Transfer Partnership Scheme (KTP). This scheme is well respected within
industry. Currently there are 25 partnerships within the biotechnology area.
The KTP mechanism needs to be addressed to improve take up. bioProcessUK
is developing the right mechanism to meet the needs of industry, students and
academia. Yorkshire Forward’s Bio2work and other regional schemes also enable
students to get more industry exposure. The Semta SSA Action Plan™ highlights
the need for industry and education establishments to work together. Enterprise
fellowships are available from BBSRC to help the commercialisation of research.
At PhD level BBSRC’s CASE Partnership scheme'” is well regarded and awards
78 four-year studentships to major industrial partners, giving them the flexibility
to choose the subjects and groups with which they wish to collaborate on
training. BBSRC's Masters Competition has industry relevant skills as one of its
priorities and seeks to fund courses which can clearly demonstrate close working
with industry in order to meet skills needs. Examples include the MSc in Drug
Discovery Skills at Kings College, where BBSRC funds five places, and the MSc
in Drug Discovery and Translational biology at the University of Edinburgh.

e Encourage the pharmaceutical and bioscience industries and Semta to drive
sector specific vocational training of technical staff.

Semta has undertaken a lot of work in this area. It has developed a series
of National Occupational Standards in partnership with industry. There are
four suites of National Occupational Standards, seven bioscience vocational
qualifications and two apprenticeships. Semta continues to work with industry
to ensure that these standards remain relevant to their needs and is working
with training providers and funders to put them in place.

e Enhance incentives to existing talent by removing targeted barriers.

Bioscience 2015 proposed three recommendations that would increase incentives
for talent to be attracted and retained. These were:

e Extend approved share options from £30,000 to £100,000.

e Extendthecalculationofthe£100,000 limitonExecutive ManagementIncentive
Scheme (EMI) option grants to remove anomalies around unexercised
options.

e Abolish the £8,000 tax-free ceiling on relocation expenses and instead make
all reasonable relocation expenses tax deductible.

17  BBSRC CASE Partnership Scheme - Collaborative Awards in Science and Engineering — 4 year doctoral training
grants giving students research training in collaboration with industry partners
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These recommendations have been difficult to achieve as they are non sector
specific interventions, with costs that would extend well beyond the impact on
the biotechnology sector. These last three recommendations have not been
progressed by Government. They are still as necessary as in 2003, especially
with the removal of capital gains taper relief. The subject must be readdressed.

6 MAKING IT HAPPEN - THE BIOSCIENCE LEADERSHIP COUNCIL

On publication of Bioscience 2015, the Bioscience Leadership Council was
established to oversee the early implementation of the recommendations. The
Council, under the Chairmanship of Sir Richard Sykes, then Rector of Imperial
College London, drew together a group of Government, industry and academic
stakeholders to ensure that early action was driven forward. The secretariat was
provided by the DTI. The Bioscience Leadership Council reported to Ministers
twice a year during its life, but was wound down in January 2006. We believe that
the winding down of the Council resulted in difficulties in ensuring accountability
back to Ministers. Although many items that have been carried forward, such as
the Department of Health’s programme of work to build the R&D capability of
the NHS, are well embedded into departmental business plans, it is clear that the
entirety of the Innovation and Growth Team vision and recommendations could
benefit from a clear line of sight to one, or more, designated Ministers. However
we do not consider that the establishment of some form of standing committee,
running up to 2015 and beyond, is the most effective way of monitoring and
challenging progress.

6.1 Measuring activity in the UK Medical Bioscience sector

Although Bioscience 2015 made no specific recommendation regarding the
collection of data on the sector, we found that the lack of reliable statistics
characterising the medical biotechnology sector within the UK was animpediment
to understanding how the sector had changed since publication of the report in
2003.

Company activity in medical bioscience can be difficult to measure and track.
Examples of some of the challenges are:

e Determining whether a company is primarily a medical bioscience company
and differentiating between small pharmaceutical companies and medical
bioscience companies.

There is no specific description of medical biotechnology in the industry
classification codes used for national and international statistics; companies
may differ in the codes they select to describe their activities in returns used for
statistical purposes. Medical bioscience companies are often regarded as those
involved in the discovery, development and/or manufacture of biological drugs
and advanced therapeutics. However, many companies routinely use advances
in biosciences, e.g. —‘omics technologies, to develop small molecule drugs
or technology platforms for drug discovery/development which they aim to
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licence or sell to pharmaceutical companies. (Other companies are developing
diagnostics which may be used to determine which patients will respond best to
a drug but diagnostics is regarded as health or medical technology rather then
medical bioscience).

e Assigning activity to companies and countries.

Ideally the number of drugs being developed by UK-based medical bioscience
companies could be tracked through stages of development. The reality is
complex: drugs may be developed by consortia of companies and the current
trend for larger companies to buy smaller bioscience companies for their
development portfolios means that drugs taken through early development in
one country may be attributed to another country in metrics for the later stages
of development.

e The clinical trials status of a particular drug may not be straightforward.

Drugs can be in different stages of trials simultaneously, with the most advanced
stage usually being recorded for metrics. Drugs that have been approved can
still be in clinical trials (e.g. in combinations with other drugs). The situation for
oncology drugs can be particularly complicated with different phase trials in
progress for applications in different types of cancer.

Recommendation 7: Annual Progress Report

BERR should ensure the provision of good quality evidence in order to
accurately assess the state of the sector, working together with industry to
ensure the capture and tracking of an agreed set of metrics that will assist in
determining the extent to which the sector is growing and prospering moving
forward. The BIA, ABPl and BERR should produce a short annual report on
progress and challenges against the recommendations in this report; this
should be presented to the Ministers with responsibility for bioscience within
BERR, DH and DIUS.
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Chapter 2: A new vision
and business model

Introduction

This chapter reviews how the bioscience sector has performed since the
publication of Bioscience 2015. It considers how finance and investment trends
have affected companies in the sector. The chapter also considers the Bioscience
2015 vision:

To create a diverse, self-sustaining bioscience sector, with a core of large,
profitable, world-class companies.

We explore whether this is still relevant and achievable — and, if not, what a new
vision should look like and in the light of this suggest ideas for a new business
model appropriate for the future environment.

We also examine how investors’ behaviours have affected the business model
of bioscience companies by:

e reviewing the investments during different funding rounds;
e considering the investability of companies in the sector;

e assessing/reviewing how companies can ensure they are in a strong position
to attract the finance that they need; and

e investigating whether there is action that the UK Government should take in
order to support the sector.

The definition of a bioscience company used is: emerging companies which
have as their foundation a novel approach to the discovery and/or development
of new human therapeutics, including new therapeutics which are either
biologics or New Chemical Entities (NCEs), which are not large pharmaceutical
companies. There is no distinction by type of molecule.

A vision for bioscience

Over the five years since Bioscience 2015 was published, UK bioscience
companies have struggled to achieve the vision it laid out, while other European
companies have caught up with the UK in terms of projects in the pipeline. For
example, in 2002 46% of the EU products in clinical trial development were in
the UK. By 2007 this had reduced to 24% and analysis of the numbers of UK
companies listed since 2002 shows that the number of companies with a market
capitalisation of less than £25m has increased (see Market Capitalisation graph
Fig 5) while the number of companies with a market capitalisation of more than
£25 million has decreased. Therefore, although there may be a similar number of
companies there is significantly less investment in those companies, preventing
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them from growing'® which is contrary to the hopes for the sector held in 2003.
Therefore, there is a need for a more realistic vision given what is achievable in
the time frame to 2015.

The current review explores a new vision which would better enable the sector
to drive forward to the longer term goal described in the Bioscience 2015
report. The vision below represents a pragmatic goal of strengthening the UK
bioscience sector:

Creating a diverse self-sustaining bioscience sector which supports, on
a sustainable basis, high value-added employment, thereby leading to
increased wealth creation and improved health in the UK.

A self-sustaining sector will in itself help to encourage investment and will help
to create a virtuous cycle of investment and growth. It is our objective that this
will give rise to the ‘large, profitable, world class companies’ which can drive
towards the original vision.

Funding continuum

Because of the long development times involved in drug development, it is
inevitable that any company trying to fulfil the Bioscience 2015 vision (self-
sustaining, large, and profitable) will require significant funding in several
rounds.

This chapter shows how companies are no longer able to plan the financing of
their operations up to becoming self-sufficient. This has led to an increase in
trade sales becoming the dominant business model for bioscience companies
in the UK; however, this is not unique to the UK as increasing trade sales have
also been seen in the US and in Europe.

There are a number of factors that have contributed to this shift in the model.
The length of time to bring a drug to market is around 12 years, compared to
the normal life span of a typical venture capital fund of ten years (though the
time taken for initial investment means that VCs typically are looking to realise
their investment well within a ten year time frame). Therefore, VCs will look for
a return on their investment before a company has a product in the marketplace
and, as a result, an income of its own. A buoyant public market place allows
companies to raise funding for the next stage of their development and also
allows VCs to realise their investment. However, we have seen the decline of the
public market in bioscience over the past five years. The graph at (Fig 4) shows
the collective market capitalisation of the UK bioscience companies since 2002.
Companies listed as biotechnology made up less than 1% percent of the total
market capitalisation of the London Stock Exchange.

18 IPEEX data presented to Steering Group, September 2008.
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Figure 4: Collective market capitalisation of the UK bioscience
companies since 2002
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There has also been a rise in the number of bioscience companies exiting
through a merger or by being acquired by a privately owned company. Although
there has been VC investment, this has not been complemented by the option of
a public market exit. Therefore an alternative exit is to seek acquisition by large
pharmaceutical companies. However, this comes at the expense of creating
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enough self-sustaining bioscience companies to attract interest within the public
markets.

Particular issues relating to seed/venture round/pre IPO and IPO

SEED FUNDING

Acquiring appropriate levels of seed funding (particularly for therapeutics) can
be difficult. Given the liquidation preferences that later VC investors typically
demand, and the associated dilution effects on the shareholdings of early (seed/
Angel) investors, bioscience is an extremely risky area to invest in at a very early
stage. Therefore, separate seed funding is often not an appropriate method of
funding start ups in this sector.

However, it is very unlikely that an individual will be able to develop an idea to
the point where they will be able to seek significant investment without support.
We therefore suggest that some funding should be available for proof of
concept work. This would allow the business to be developed without relying on
funding from private investors. If funding was available to take projects further
(for example, to establish efficacy of a therapeutic in an animal model) before
making a company formation decision then this would avoid start-ups being
formed too soon around immature intellectual property and data.

NATIONAL SPECIFICATION ON PROOF OF CONCEPT

Lord Sainsbury of Turville highlighted the success of Scottish Enterprise’s Proof
of Concept Programme in his 2007 report, ‘Race to the Top’. He recommended
developing a national specification for proof of concept work that builds on
existing best practice and includes help to strengthen investment readiness
and access to facilities as well as funding to develop the technology. Funding
through the new Business Support Products (including ‘Grants for R&D'’') must
be made available nationally to support proof of concept studies. ‘Grants for
R&D’ is particularly important as it has been designed to match the needs of this
sector to fund pre-clinical R&D studies.

The proof of concept recommendations in the ‘Race to the Top’ remain relevant
and must be implemented.

Owing to liquidity preferences, the more funding rounds there are, the more
complicated later stage funding becomes. This can make securing funding at
both early and later stages more difficult. It also encourages investors to look for
an early exit, in part to pre-empt any risk of share dilution occurring from later
stage funding rounds. This situation was made easier when the IPO window
was open, as this provided a solution to the increasing complexity of liquidation

19 Grant for R&D of £100-250K is available for ‘Exceptional’ research and £250-500K for development studies.
Exceptional research includes early-stage pre-clinical research studies for medicines including target identification
and validation and ‘Hit to Lead’ studies. Development includes Phase 0 pre-clinical studies.
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preferences (because liquidation preferences are taken away on an IPO) and
also provided the prospect of an exit for existing investors whilst allowing the
business to raise further funds and continue product development.

These factors are compounded by the increased regulatory conservatism
over the last decade, which has heightened the risk of earlier stage bioscience
investments by making drug development more expensive and protracted. This
is further explored in Chapter Three on 'Exploiting the knowledge base and
increasing uptake’.

A number of charity and philanthropic organisations such as the Wellcome
Trust, Cancer Research UK and the Michael J. Fox Foundation have put in place
funds that follow a healthcare product from ‘bench to bedside’ as their principal
interest is in the product rather than return on investment. More charitable trust
investment funding could support the long timescale of drug development and
help de-risk investments made by VCs.

At the same time, Academic Health Science centres (AHSCs) as seen in major
US hospitals (e.g. Johns Hopkins) are now being formed in the UK. Imperial
College has set up the first one, with the objective of linking medical research
and translation to patient benefit. King’s College London and University College
London have recently announced similar initiatives. This is coupled with an
increased emphasis on translational funding from charities and Research Councils
who want to see a greater proportion of their funding moving products into early
stage development and the clinic (e.g. Cancer Research Technology). There are
also funds available through MRC Translational Technology which are aimed
at funding translational work with bioscience companies. For example, there is
the Drug Discovery Group, focusing on identifying and developing innovative
drug screens? and the Development Gap Fund, which is aimed at funding early
stage technology transfer projects?’. However the Research Councils themselves
cannot directly fund SMEs.

Pre-IPO/IPO

It is currently not possible for bioscience companies to raise equity funds
via the public market. Investors have become increasingly sceptical over the
rate of return offered by such investments and whilst there are companies
that have traded successfully as public companies for a number of years (e.g.
Cambridge Antibody Technology, NeuTec Pharma) they have more recently been
acquired. Therefore the UK is yet to maintain an independent, successful, large,
international bioscience company and, without a demonstration of success
through the development of companies to a point where products can generate
income and profits, an IPO exit is likely to remain a closed door for bioscience
companies.

20  http://www.mrctechnology.org/CO_DD.htm
21  http://www.mrctechnology.org/FI_DGF.htm
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In the past, the dynamic of VC investments (fund life and liquidation preferences)
has encouraged companies onto public markets early. Whilst this provided an
exit for VCs it has meant that early stage companies were reaching the market.
This has been exacerbated by the desire of VCs to sell their quoted company
investments as soon as any lock up period has expired which has, coupled with
poor levels of liquidity generally, depressed share prices leading to diminished
returns for investors.

Because public markets have been unable to develop critical mass (in contrast
with the US) this has led to a spiral of decline. There are fewer investors which
means less liquidity, leading to more exposure to erratic price movements
and susceptibility to VCs selling their stake. Ultimately the sector as a whole
becomes less attractive and investors look to invest in the bioscience markets in
other countries or in other sectors. This can be seen in the level of investment
in the UK from foreign investors by comparison to other European and world
bioscience market places.

Listing high quality overseas companies from the established (e.g. Switzerland)
and emerging markets (in particular India, China and others) on the LSE could
benefit UK bioscience and boost confidence. We are aware that the LSE is already
promoting this and has achieved some success. Whilst this may initially reduce
the capital available to UK companies, the beneficial effect on how investors view
the bioscience sector should outweigh this. A number of companies providing
healthier returns than at present should encourage public market investors back
into the sector.

Recommendation 8: Attracting overseas interest
The UKTI should:

e Use its life sciences marketing strategy to focus on attracting high quality
overseas companies to list on the London Stock Exchange, persuading
overseas funds, including Sovereign Wealth Funds, to invest in the UK
and also assisting UK companies to gain investment from foreign funds by
holding road shows for non-UK investors both in the UK and abroad; and

e Boostits resources in the Global Entrepreneurs Programme and encourage
closer relationships with Angel Networks (forexample the BIA BioAngels). By
doing this UKTI could also enhance the bioscience investment opportunities
that it presents to US funds.

Increasing finance to bioscience SMEs: Government schemes

Government provides a number of schemes to support enterprises and is
currently undertaking an exercise to simplify the support available. Businesses
in all sectors will benefit from a simplified business support landscape, which
will help them access the provision they need more easily. There are particular
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issues around the high risk of investing in bioscience, which have meant that the
sector has not been able to fully benefit from some of the schemes.

Research and development undertaken by the bioscience sector is particularly
expensive. R&D tax credits are a valuable source of Government support for
the sector not least because they stimulate innovation. Bioscience companies
are often loss making in their R&D phase, therefore a tax credit is much more
favourable than a corporation tax cut which is of no benefit to such companies
because there are no profits against which to levy the tax.

Tax incentives for R&D stimulate biotechnology companies as well as other
innovative companies. R&D tax credits are also a market-friendly measure for
supporting business and innovation.

Patents are a significant R&D cost for many high technology companies including
biotechnology. Patent costs ramp up very quickly to around £350,000 per patent
(£250,000 direct costs plus £100,000 patent attorney costs) and occur a long time
before a product is launched. Most products are dependent upon not one but a
set of patents. A product with just three patents is therefore likely to incur costs
of over £1 million to secure IP protection in major markets.

Adopting the measures outlined in the recommendation below would help to
put the UK ahead of its competitors in supporting innovation through R&D tax
relief. This would enable biotechnology companies to become more attractive
to investors and play their full role in building the knowledge based economy,
creating jobs and growth.

Recommendation 9: Extend Tax Credits
To extend R&D tax credits through:
e Extension of relief to cover benefits in kind;

e Relief on payments to self-employed individuals and high quality
management talent at CEO and CSO level;

e Remove the PAYE/NI limit on repayable credit;

e Extension of the relief to rent costs; and

e Extension of the relief to cover IP costs.

The Enterprise Investment Scheme (EIS) is designed to help smaller higher-risk
trading companies to raise finance by offering a range of tax reliefs to investors
who purchase new shares in those companies.

In its Pre Budget Report of 2007, the Government announced the abolition of
taper relief on capital gains tax, which had a negative impact on entrepreneurs,
business angels and venture capitalists meaning that investment in SMEs in the
UK bioscience sector became even less attractive.
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Many bioscience companies fail to qualify as valid EIS or Venture Capital Trust
(VCT) investments, even though these companies continue to invest in R&D
activity despite being loss-making. Following the capital gains tax reforms there
is no longer any tax incentive for an investor to choose the high risk bioscience
industry over an investment in other lower risk assets.

There is currently a very limited market for shareholder to shareholder sales,
which deters many investors who are not prepared to make an investment
with a 10 to 15 year time horizon. If EIS or VCT benefits were extended to cover
secondary purchasers then this could lead to help to stimulate the market and
potential investors at all stages would be more likely to participate.

Recommendation 10: Extend EIS Scope

Extend the applicability of the Enterprise Investment Scheme and Venture
Capital Trusts by for example extending their scope to cover SMEs, following
the definitions used for R&D tax credits. Extend EIS and VCT scope to cover
shares acquired through shareholder to shareholder transaction.

Enterprise Capital Funds (ECFs) are commercial funds, investing a combination
of private and public money in small high-growth businesses that are seeking up
to £2 million of equity finance. The Government provides up to two thirds of the
capital in each ECF, in return for a preferred return at, or close to, Gilt rate, and a
limited share in any profits of the fund. As mentioned in Chapter 1 a bioscience
fund manager has yet to be awarded an ECF by Capital for Enterprise Limited.

Recommendation 11: Encourage Enterprise Capital Fund applications

Capital for Enterprise Limited, which delivers Enterprise Capital Funds on
behalf of BERR, should particularly encourage strong bids from bioscience in
future funding rounds in view of its importance to the UK economy and the
lack of such bids to date.

A new business model

Simultaneously with the change in fortunes of UK biotechnology described above,
‘big pharma’ is going through major organic change. A number are restructuring
their UK operations against a wish to reinvigorate their discovery operations
with an emphasis on greater outsourcing of new product opportunities. This
presents an opportunity to strengthen the UK biotechnology sector.

For instance, Switzerland has built a large part of its successful biotechnology
industry through facilitating entrepreneurship through spin-outs from industry,
rather than academia. A good example is the Speedel spinout from Novartis
which was eventually so successful that it was spun back in again.
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Successful emerging bioscience businesses need skilled management and
appropriate funding and there are opportunities to encourage both of these
based on a model of ‘big pharma’/biotechnology dependency.

The UK should learn from the Swiss model and provide specific help for spin-
out of development-stage technology fromm pharmaceutical companies. Not
only would this help product innovations continue, it also helps to strengthen
management through recycling talent and thereby retaining the skills of
individuals in the UK. It benefits ‘big pharma’ because the more biotechnology
companies there are; the more possibilities become available to replenish drug
development pipelines.

There is a real need to encourage pharmaceutical companies to invest in the
early stages of biotechnology company development in the UK. GSK, for
instance, has its own biotechnology venture subsidiary, SR1, which takes
minority stakes in early stage biotechnology companies. One possible solution
is to form a UK investment fund that can be used to match VC investment in the
area of start up companies. The fund could be set up along the following lines: a
founder investor and Government forming the fund with a view to encouraging
‘big pharma’ to join too. It would have clear criteria to focus on early stage start
ups and spin outs and a set of tax/financial incentives devised to incentivise ‘big
pharma’ to participate in this initiative.

Furthermore pharmaceutical companies will continue to invest directly in SME
biotechnology companies around the world making £100s millions available in
return for rights to products and in parallel with funding from the investment
community. In order to pull more pharmaceutical activity to the UK and to
facilitate collaboration with SME biotechnology companies the Government
should take the following actions:

e Allow tax relief on the up-front capital contribution made by a large company
investing in an SME biotechnology company. Tax relief on this capital
contribution is not available in most other countries so would make investing
in UK companies more attractive than investing in SMEs in other countries.
To cap the cost of this initiative, this relief could be restricted to investments
in small companies with a business model based primarily on creation of
patents;

e Allow the losses in the SME that the large company had invested in to be
passed to the pharmaceutical development partner to be set against its
taxable income. Currently this is the case if the large company has at least
a 75% stake but consideration should be given to lowering this threshold or
replacing it with other criteria; and
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e Encourage pharmaceutical companies to locate more activity in the UK
through introduction of a tax incentive for companies to exploit IP in the
UK, such as the system recently introduced in Belgium that provides an
effective tax rate on this income of 6.8%. Introduction of this measure would
encourage pharmaceutical companies to invest in manufacturing and R&D in
the UK and, over the longer term would likely lead to an increase in UK tax
payments from these companies, as well as the economic contribution that
would follow from the additional activity based in the UK. Introduction of this
measure would also help UK-based SMEs with a business model based on IP
as their income stream from any such IP licensed to larger companies would
be taxed at a lower rate.

An additional way to invigorate the UK SME biotechnology base would be
to encourage large companies to spin out assets into the UK to create new
companies. To encourage such spin outs, an incentive could be created by
allowing a tax-free transfer of the asset from the large to the small company.
Currently, the large company would pay tax on the value of the assets
transferred.

Recommendation 12: Incentives for Big Pharma

To create incentives for big pharmaceutical companies to invest in UK
biotechnology, and to spin-out assets in the UK to create new companies,
through development of the tax incentives described above.

Government Funding of R&D

The Small Business Research Initiative (SBRI) was highlighted by Lord Sainsbury
of Turville in ‘Race to the Top’ and also taken up by ‘Innovation Nation’ the DIUS
white paper on delivering on Lord Sainsbury’s recommendations. SBRI will be
piloted until April 2009 when a fully fledged revised programme will be rolled
out.

SBRI is by no means a new idea; this could be considered the third or even
fourth iteration of such a scheme. It will be important that Government, and in
particular the Department of Health, can make use of what bioscience has to
offer in terms of taking a longer-term vision to procurement needs in healthcare
(such as looking at the challenges of an ageing population and what bioscience
can potentially deliver for the NHS and public health). Therefore it is important
that calls for tender are made which meet long term requirements and have long
term benefits.

DE-RISKING AT EARLY CLINICAL TRIAL STAGE

One of the biggest deterrents for those who wish to invest in bioscience
companies is the perceived high risk of such an investment coupled with
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uncertain realisability. Companies with products that are entering clinical trial
stage face a number of risks:

e regulatory hurdles;

e ineffective product;

e unsafe product;

e stretched costs and timescales; and

e risk of untoward events.

Most specialist investors understand these risks and look for an investment
opportunity where such risks have been minimised. If there was a mechanism
whereby bioscience companies could access the best possible information on
methodology and have access to expertise, be able to use the most up to date

equipment, and mitigate some of the cost of the trial itself, investors would have
more confidence in making that investment.

There are already many initiatives aimed at providing access to the facilities
and expertise that is required by companies to help deliver clinical trials more
effectively. These include:

e Wellcome Millennium Centres;
e Wellcome Trust Clinical Research Facilities;

e NIHR Clinical Research Facilities, Biomedical Research Centres and Biomedical
Research Units;

e Experimental Cancer Medicine Centres of NIHR and CR-UK;

e Wellcome Drug Seeding Programme;

e Database of Experimental Medicine;

e NIHR Clinical Research Networks;

e MRC Developmental Pathway Funding Scheme;

e MHRA clinical trial advice service; and

e NICE Consultancy providing advice in phase 1 and 2 trials.

However these seem inaccessible to many bioscience SMEs who find them too

expensive, too bureaucratic or academia-driven, and therefore not appropriate
to their needs.

There is a perception that there is no active investment from the UK Government
into industry in the area of clinical trials billion — and in particular for its
bioscience sector — while the US invested some $4.6 billion in clinical trials
through the National Institutes of Health in 2006 alone?. It is widely recognised
that UK companies have fewer ‘shots at goal’ than US companies because of

22 http://www.nih.gov/
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the lower amount of funding available. So, while in the US it is acceptable to fail
once or twice, this is not necessarily the case in the UK.

In summary, the funding climate for biotechnology in the UK is more difficult
today than at any time in the short lifetime of this industry. The underlying
demographics remain sound: the population is ageing and people of all ages want
to live free of illness and disability for as long as possible — and expect access to
innovative medicines to help do so. Therefore, the market for biopharmaceutical
products should only increase. However, structural issues and the lack of a track
record of success have caused investors to turn their backs on the sector. What is
needed is the development of improved business models and structures which
can help revitalise investor interest.

FINANCING DRUG DEVELOPMENT

Taking a drug candidate from the research lab to product launch takes from
10 to 15 years. Therefore, building a successful bioscience company requires
significant funding from third party investors over a long period. Typically, a
bioscience company needs different types of funding as its pipeline matures,
and the level of funding increases dramatically over time.

The academic spin out or very young company needs seed funding to develop
a concept. In order to progress to the later stages of product discovery and
to pre-clinical development, the most common route would be to approach
venture capitalists (VCs). This usually includes more than one round of
venture funding with various options for exits for investors to recoup their
investment. VCs have historically often looked for an exit through Initial Public
Offerings (IPOs), thereby generating value in the public markets. A buoyant
public market place also allows companies to raise funding for the next stage.
However, we have seen the decline of the public market in bioscience over the
past five years. Trade sales are another form of exit for VCs. Recently there has
been a rise in the number of bioscience companies exiting through a merger
or by being acquired by a privately owned company.

Figure 6: The funding continuum for biotech

Stage of development
Start up Research Development Commercialisation Growth

Market and financing round

Private Private/AIM Public main Secondary main
Seed VC rounds/IPO AIM IPO main market market
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In 2006, the biotechnology industry registered strong revenue growth across
all leading regions in the world — 13% in the US, 13 % across Europe and 22
% in Canada. In Asia, the growth rate was dampened by slower growth in the
Australian sector. For Europe, the 13% represents solid growth, on top of 7%
recorded in 2005 and is a turnaround from a 12% decline that was recorded in
20032,

Most growth came from the larger, more established biotechnology companies,
but mid-tier companies began to make a significant contribution because of
recent product launches and rapidly growing sales. In Europe, growth was
fuelled by leading companies such as: Shire Pharmaceuticals (UK), Actelion
and Serono (Switzerland, the latter since acquired by Merck), Novozymes
(Denmark), Elan (Ireland) and Qiagen (Netherlands). Meanwhile, net losses of
publicly traded companies fell by 37% in Europe and 43% in Canada. Without
deal-related charges (many companies having acquired in-process R&D
charges through deal-making) the US biotechnology industry would finally
have been profitable and, globally, the industry would have had its lowest ever
net loss. In short, the biotechnology industry is truly maturing?.

In 2007, global revenues of publicly traded companies rose 8% and would
have increased by around 17% had it not been for acquisition of biotechs by
‘big pharma’?®®. The global industry reached record levels of financing and
deal making in 2007 — with companies in the Americas and Europe raising
nearly US $30 billion, up by 7% since 2006. Venture financing reached an all
time high, with global investment reaching $7.4 billion, up by 37% since 2006.
Although the US biotechnology companies continue to raise more funding
than their European counterparts, the total funding raised in Europe increased
by 27% in 200725,

A number of UK biotechnology companies floated during 2006: Lipoxen,
Intercytex Group, Immupharma, Phynova, Renovo, and Curidium Medica.
But there have been no biotechnology IPOs anywhere since November 2007.
In addition an analysis of the 2007 stock market performance?” showed that
UK biotechnology was by far the weakest in Europe. When companies were
weighted for market capitalisation, to reflect their actual company valuations,
UK stock prices were down 40% compared to 8% for Europe as a whole (over
this period, the US biotechnology sector rose by 4-5%). One underlying reason
given for the poor performance of the UK public biotechnology sector was that
it is made up of smaller companies, which lost most value in 2007 as investors
retreated from risk, a trend which continued in 2008.

23 Ernst & Young Global Biotechnology Report, 2007
24  Ernst & Young Global Biotechnology Report, 2007
25 Ernst & Young Global Biotechnology Report, 2008
26 Ernst & Young Global Biotechnology Report, 2008
27 Nature Biotechnology, March 2008, Vol.26, No.3, p. 256-257
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With the IPO window firmly closed, investors can only hope to get a return
by a trade sale or a merger. From 2006 through to the present, there has
been a high level of such deal-making activity. The pharmaceutical industry
is keen to fill its pipelines and is turning increasingly to biotechnology as a
source of innovation, with vaccines and antibodies being two specific areas of
interest. The two highest value deals of 2006 involved UK companies. These
were the takeover of Cambridge Antibody Technology by AstraZeneca and
the acquisition of NeuTec Pharma, also an antibody company, by Novartis.
The German company MediGene also acquired Avidex which specialises in
auto-immune disease and cancer. Overall, according to a study by Cambridge
Healthcare & Biotech, there has been acceleration in acquisitions of UK
biotechs by both UK and non-UK companies in recent years — from one in 1999
and 2000 to seven in 2006 and ten in 2007. In 2008 UK biotechs acquired by
overseas companies included Piramed Ltd (bought by Roche for £160 million),
Acambis plc (bought by Sanofi-Aventis for £276 million) and CeNeS plc
(bought by Paion AG for £10.9 million). While this interest may be a tribute
to the strength of UK research, it also underlines the lack of specialist public
market biotechnology investors willing to build a company here and maybe
also a dearth of management able to build a strong sustainable company.
However, there have been exceptions to this trend in the UK, for example
Antisoma plc acquired Boston Company Xanthus Pharmaceuticals Inc in May
2008 and the recent acquisition of Protherics plc by BTG plc created a merged
company with market capitalisation in excess of £360 million.
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Chapter Three: Exploiting
the knowledge base and
INncreasing uptake

Introduction

The biotechnology sector thrives on the creation of a large pipeline of research
ideas, their translation into potential products in the clinic, and their development
into safe and effective medicines for the improvement of public health. The UK is
a world leader in innovation, and has had much success in generating ideas for
new products, which has fuelled the rapid growth of the UK sector. Since 2003
however, the rate of progress of translation and development of the UK sector’s
ideas has slowed substantially. What we need now, to help the biotechnology
industry grow through to 2015 and beyond, are new ideas for improving the
processes driving uptake of innovative medicines and therapies. Many factors
have led to the stalling of the pipeline but we consider there are three key areas
which are relevant to biotechnology in the UK;

e industry’s failure to reduce the attrition rates of new drugs;
e the current way in which NICE appraisals are carried out; and

e the reluctance of UK clinicians to prescribe new and innovative medicines.

NICE appraisals

Appraisals, as executed by the National Institute for Health and Clinical Excellence
(NICE) in the UK, are becoming increasingly important in the relationship
between producers, patients, and payers of medicines as well as playing an
opinion leading role around the world. NICE appraisals can help companies
assess the likely market (and profit) for a medicine, and inform decisions about
which products to move forward through the pipeline. They should also provide
sound arguments as to why UK patients cannot gain access to drugs that may
be more widely available to patients in other countries. Currently, the perceived
problem for UK industry is that NICE appraisals do not operate in a way that
is supportive of innovation, or uptake and access to medicines and therefore
dissuade companies from investing in the UK.

The drug discovery model

Along with changes to the model of how the need for medicines is assessed, the
operational environment for producing new drugs has also changed dramatically
since Bioscience 2015 was published in November 2003. Five years on, many
familiar with the pharmaceuti