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SECTOR: LIFE SCIENCES

1 EXECUTIVE SUMMARY

The Life Sciences sector is one of growing global importance and presents immense opportunity for
the UK with its world class research institutions, strong Liflen8es sector and unparalleled
resource of the NHS.

The UK government has demonstrated a strong commitment to the growth of the sector through its
ONBlIGA2Y 2F GKS hTFFAOS F2NI[AFS {OASyOSa s6AlGK Iy
where businesses, clinicians, researchers and patients come together to speed up the adoption of
innovative health technologies.

Within this national and international context, D2l&2already demonstrating significant success and
exciting future potential. N2 is home to a powerful combination of assets includmge

universities with expertise and intellectual property derived from a strong research base; two
research intensive acute NHS Trusts (including one of the largest teaching hospitals in Burope);
strong support structure for starips and established businesses that wish to grow; excellent
physical facilities including extensive laboratory space; and a history of Life Sciences start up and
growth that has strengthened considerably over the lastatle.

Since being establishedin2003 . A2/ A& KFa 3INBgyYy (G2 06S02YS 2yS 2
of bioscience firms with 80 organisations located in the Nottingham facility and a further 50

St aSeKSNBE Ay (KS | Y . st&tupah@gbivth hakdieheBatedpisitive?2 & dzLJLJ2
outcomes including a 91% business survival rate, compared to an industry average of 31%. BioCity

has plans for expansion of its city centre site but in addition, its validated approaches are now being
transferredto the recently opened MediCity, located within the NottinghameEptise Zone.

MediCity,a collaboration between BioCignd global pharmacied businesd\lliance Boots, provides

a stimulating and supportive business development environment for innovatarsnsumer

healthcare, medical technology, diagnostics and beauty products.

Highly relevant@search and clinical excellence combined with specialist physical locations suitable
for start up and growth are further enhanced by sector specific businegmogugrogrammes run by
Medilink East Midlands and BioCity as well as established specialist industry networks.

Beyond the D2N2 border there are further assets such as the Charnwood Biomedical Campus,
Leicester and Loughborough Universities in Leicesterstmnid an extensive cluster of medical
technology companies as well as a complementary university research base in the West Midlands.
We stress in the strategy how important it is for the LEP to work actively to develop strong links with
other LEPs so thdeneficial partnerships and collaborations with those outside the geographical
area can continue to be developed.

This sector development strategy and action plan for the Life Sciences sector in the D2N2 Local
Enterprise Partnership (LEP) area, covergp#reod 2014 to 2023 and has been compiled on behalf

of D2N2by Medilink East Midlands, following an extensive consultation exercise, with businesses,
universities, NHS and other stakeholders. The document has two key purposes: firstly to inform

5 H b H Qtégic{Econdmic Plan and secondly to provide a list of recommended actions, supported by
evidence of need, that aim to underpin the growth and competitiveness of the sector in order to
achieve its vision:

To develop an internationally recognised, well rated, entrepreneuridlife Sciences
community which has the skills, R&D infrastructure and access to finance and specialist
support that enables a broad range of businesses to flourish.
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SECTOR: LIFE SCIENCES

A sector definition has been used in this report that is consisténimK G KS | Y SeadghS NI Y Sy (
and Opportunityannual report, and whilst primarily human health focused, it is inclusive of all areas
of bioscience and its value chain.

According tdStrength and OpportunityD2N2 has relative strengths when comparecdhwaither UK
regions, particularly in medical technologies (436 companies in the East Midland§' ldrgést UK
cluster, with 56% of these firms in D2N2), and specialist services related to medical biotechnology
and pharmaceuticals {4argest UK clustdsy employment with c. 2,000).

Whilst the data presents a picture of a relatively healthy number of firms, it also indicates that they

are performing at a level that is below their competitors in other regions (e.g. accordBtgeiogth

and Opportunitythe East Midlands is only rankell ®r UK medical technology turnover, compared

with 3 for numberof companies). It is therefore important to recognise that, when compared with

0KS DNBFGSNI {2dziK 9F&adx (KS b2 NIcthrisrehtvély smalR { O2 i f
but has enormous potential for growth that must be maximised by building on a unique combination

of assets and the excellent track record of BioCity and Medilink East Midlands for supportingpstart

and growth.

In sections seveand eight we identify fifteen future actions, with the key priorities being:
1 physical space
1 specialist business support
1 collaborative working
9 funding for growth

In summary, the Life Sciences sector in D2N2 has immense potential to contributieangiyito the

[ 9t Q& 2@0SNYftf @GAaA2Y 2F | Y2NB LINPALISNRdzZAX 06SG0S
competitive economy. If the existing supportive environment is both sustained and enhanced, the
businesses, universities, NHS trusts and other stdkieln® will be well placed to contribute
AAAYATFAOlIylGfte G2 GKS [9tQa GIFNBSG 2F ONBlIGAYy3 pp

! Strength and Opportunity 2013, Department for Business Innovation and Skills, February 2014, available here:
https://www.gov.uk/government/publications/biosciencand-health-technologydatabaseannuatreport-
2013(accessed 15/02/14)
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2 INTRODUCTION

¢KS 5HbH [20Ff 902y2YAO tIFNIYSNAEKALIQa 6[ 9t 0 RNI ¥
growth:

D2N2 will becoma more prosperous, better connected and increasingly resilient and
competitive economy.

¢t2 | OKAS@PS (KFG @ArAaArzy IyR (G2 NBIOK GKS [9t Qa KS
Derbyshire, Nottingham and Nottinghamshire by 2023, four strategicipesifor action have been

agreed. These atfeusiness support and access to finaneills, infrastructure for economic growth
andinnovation. These strategic priorities, designed to inspire economic growth and to support firms

to innovate invest, exporand create sustainable jobs, will apply across six key sectors of which Life
Sciences is one.

This document is thB2N2 sector development strategy for tHdfe Sciencesector. It has been

compiled on behalf of the D2N2 LEP by Medilink East Midland&dnd o6 SSy Ay FT2NXYSR o8&
prior knowledge of the sector, a range of local and national reports and strategies and a consultation
exercise undertaken between January and February 2014. The consultation comprised one to one
interviews with stakeholderand businesses, a workshop with key opinion leaders and an online

survey of medical technology and bioscience firms in D2N2. Details of individuals consulted are

included in appendix onédt should be noted that this strategy does not include comment on o

actions related to skills. This is because a separate skills action plan is being prepared for the sector.

¢KS FAYLIf @SNEAZ2Y 2F GKS [9tQa {9t>X G2 0SS &adzomYAl
informed by this document as well as by a skdlttion plan for the sector. Development strategies

and skills action plans for the other five priority sectors, as well a cross cutting innovation action plan

will also inform the SEP.

¢CKS {9t gAff 0SS AYyaildNHzYSyill 58yt QSys bt Ry@KEKSY[ 92
summer 2014 in order to release a share of the UK Local Growth Fund for the benefit of the D2N2
economy. The LEP will also have considerable influence over the allocation of the next round of

European Structural and InvestmeFunds (EUSIF) from 2015. The sector strategies will therefore go

on to inform priority actions as well as decisions related to the funding of interventions to be

delivered across D2N2 until 2023.
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3 SECTOR BACKGROUND AN D STATUS

1.1 DEFINITION

The terms nedicine, bioscience, biotechnology, life sciences, pharmaceuticals, medical technology

and healthcare are subject to a variety of classifications and definitions. For the purpose of this

strategy a categorisation is used that closely resembles thatuseédirs | Y D2 g@mliY Sy i Qa&
and Opportunity annual report.

Subsector Clarification

Medical biotechnology | Firms involved in the discovery, development or manufacturing of
biopharmaceuticalsised for medical and healthcare applications in
humans and mimals This includeSmall and Medium sized Enterpris
(SMEspffering specialisedector specific services (for example
contract research) tpharmaceutical companiess well as SME
involved inservices related tarug discovery and developmean
behdf of large pharmaceutical companies.

Medical technology Firms producing mducts, instruments, apparatus appliances,
materiak, ®ftware, other articles orassociated sector specific sensce
that will be used fohumanor animal medicadnd healthcare
applications including consumer healthcare.

Pharmaceuticals Large firms (global turnover > £640mlhose major activity is the
research and development of therapeutic products irrespective ¢
the underlying technology involved. In addition companies wheo &
contract manufacturers, contract service organisations, and
pharmaceutical wholesalers are included in this sector.

Notes:

Industrial biotechnology has not been included above as there are few such firms within D2N2 and
those that do exist are relatei other sectors, for example fermentation for the food and drink

sector or biefuels that fall within the low carbon sector. TBé&rength and Opportunitseport

classification includes industrial biotechnology but excludes animal health. For the pafibée

strategy animal health has been included as it has relevance for D2N2, however little data is available
about the small number of companies in this sdxtor.

Plant bioscience has been considered as part of this strategy but it should be notédettmare
only a small numbers of such companies in D2N2.

In summary, we have taken an inclusive approach to sector definition and what is in scope.

% Strength and Opportunity 2013, Depaent for Business Innovation and Skills, February 2014, available here:
https://www.gov.uk/government/publications/biosciencand-health-technologydatabaseannuatreport-
2013(accessed 15/02/14)
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Creating Space and Support for Healthcare Charity

The Ear Foundation was awarded a grant from theltHeare and Bioscience iNet to help launch an
innovative online facility designed to help all those concerned with hearing loss. To build on this
success they also received a grant of £120,000 to expand their premises.

SoundSpace online is an educatioredaurce and is the first initiative of its kind in the UK. The
system draws upon the academic expertise of specialistdéaraing and hearing loss in both the UK
and Canada, and is supported by the University of Nottingham and NIHR Nottingham Hearing
Biomedical Research Unit.

SoundSpace Online is designed to provide the information and resources needed to transform
opportunities for deaf people of all ages and backgrounds, by providing a platform for a range of
professionals specialising in hearing ltspool their skills, and work collaboratively under one

GANI dz £ WNR2FQ (2 RSEAGSNI FANBRG Of I aa &dzJJ2 NI

Sue Archbold, CEO of The Ear Foundation commented:

GThe Ear Foundation provides services to decrease the impazafoleds in everyday life, however
still all too often we find that for many deaf people their potential is not fulfilled at home, school or
work. SoundSpace online has been created to address this unmet need, and will enable our
organisation to become merefficient at keeping abreast of developments and enable us to offer
increased support to those with hearing difficulthes

1.2 NATIONAL PICTURE

The Life Sciences sector is one of growing global importance as it plays a critical role in addressing
many of the big societal challenges of the*2dentury. The key sector drivers of an ageing world
population; global health challenges such as dementia, obesity and diabetes; better educated and
more affluent populations in the west; and growing middle classesiarging economies combine

to create urgent demands for more effective, more widely available therapies and preventative
measures. Combined with this increasing demand are increasingly constrained public healthcare
budgets as well as a more cautious prive¢etor investment market, which together create a
challenging commercial environment for innovative firms with potential to grow. The turbulent

global transformation of healthcare is summarised well in a paper from Russell Reynolds Associates,
Embracing Bange: The healthcare industry focuses on new growth drivers and leadership
requirement§, that provides an analysis of evidence from the Organisation for Economic Co
operation and Development (OECD) that describpsemomenon wherethroughout the worldand
regardless of payment system, the pool of available capital to pay for healthcare is either decreasing
or staying flat, while costs are rising.

There is no doubt that the global picture provides immense opportunity for the UK with its world
class reseh institutions, strong Life Sciences sector and unparalleled resource of the NHS.
However, there is also considerable challenge for the UK as it competes in international markets
where it currently holds only 6% of world market sales.

® Embracing Change: The healthcare industry focuses on new growth drivers and leadership requirements,
Russell Reynolds Associates, available Hetp://www.russellreynolds.com/content/embracinghange
healthcareindustry-focusesnew-growth-driversandleadershiprequirements(accessed 07/03/14)
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According to the leest Strength and Opportunitseport, the life science sector in the UK consists of
just under 5000 high technology companies employing 176,000 people and turning over £52bn. The
sector as a whole has shown strength and resilience during the economic womimtt has

nevertheless seen an overall reduction of 4% in turnover since 2009 explained mainly by the major
restructuring of large pharmaceutical companies. In contrast, medical technology firms have grown
by 2%, medical biotechnology by 5% and indukhi@technology by 11%. Overall, medical

technology is the largest stdector in terms of number of companies (66%) and employees (44%)

but pharmaceuticals is the largest when measured by turnover (56%) with all the top 20 global
companies having some agty in the UK. The large pharmaceutical and biotechnology companies

I NB 02y OSYidN}GSR Ay (KS w32t RSY GGNAFYy3IEtSQ 2F hETF
also in Scotland and the North West of England. Medical technology companies in cargrasire
evenly spread across the UK, but with 30% of all such companies located in the Midlands (East &
West Midlands combined).

TheUK Life Science Stan reporf, published annually from 2010 to 2012, presents a useful analysis
of the sector specifaly from a stadup perspective. The most recent report presents a particularly
challenging picture for stauips with funding severely reduced, with a trend towards a reduced pool
of life-science investors investing in fewer firms, reduced universitjlerige funds and increased
caution in the higher education sector leading to fewer spits. On a more positive note the report
remarks that, despite funding constraints, {geience starup activity was holding up and even
growing in some regions. Raaiment of large pharmaceutical companies is also highlighted in the
report as an opportunity for small firms to provide services to pharmaceutical companies through
outsourcing arrangements.

The UK government has demonstrated a strong commitment to thos¢hrough its creation of the
Office for Life Sciences, its continued commitment to updating3tnengths and Opportunities
report, and the publication in 2011 ofStrategy for UK Life Scientesth aOne Year ®update in
2012.

TheStrategy for UKife Scienced (i I 1 Sa G KFd GKS 3I20SNYyYSyidiQa 2 3SNI
for life sciences where businesses, clinicians, researchers and patients come together to speed up the
adoption of innovative health technologies. This will benefit patiergsgin current levels of

investment, attract further inward investment and create economic value through strengthening the
position of existing firms in the sector. Overtlle ambition isfor the UKto remain a location of

choice for investment in an imeasingly competitive and globalised life sciences settw.ambition

is to be realised through three areas of activity: building integration between the research base,
business and the NHS; attracting, developing and rewarding the best talent; armbieg barriers

and providing incentives for the promotion of healthcare innovation. Specific actions include the
provision of £310m of funding via the Medical Research Council (MRC) and Technology Strategy
Board (TSB) to support the discovery, developnamt commercialisation of research; more open

access to clinical and patient data; the creation of regional Academic Health Science Networks
(AHSNSs); actions to improve skills; and regulatory reform.

A further highly relevant UK government publicatioinisovation Health & Wealth: Accelerating
adoption & diffusion in the N Bublished in 2011 with an upda@reating Change: innovation,

* UK Life Science Starp Report, BioCity Nottingham and Mobius Life Sciences, 2012, available here:
http://www.mobiuslifesciences.com/reportaccessed 15/02/14)

° Strategy for UK Life Sciences, Department for Business Innovation 88d26Hil, available here:
https://www.gov.uk/government/publications/ulife-sciencesstrategyand 2012 update available here:
https://www.gov.uk/government/publications/strategyor-uk-life-sciencesone-yearon (accessed 15/02/14)

® Innovation Health & Wealth: Accelerating adoption & diffusion in the NHS, Department of Health, 2011,
available herehttps://www.gov.uk/government/news/acceleratin@adoptionof-innovationrin-the-nhsand
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health and wealth one year gublished in2012.These reports set out the strategic approach to
innovation in the Natioal Health Service (NHS) with particular emphasis on actions designed to
improve the adoption and diffusion of innovative services and technologies.

1.3 D2N2 PICTURE

The D2N2 area is already home to a powerful combination of assets that together create a

suppative and nurturing environment for businesses in the Life Sciences sector to form, grow and

dzf GAYIF GStf& ONBIGS SYLX28YSyidod hgSNI GKS LI ad mm @
largest concentrations of bioscience firms with 80 organisatiocated in the Nottingham facility

FYR | FdzZNIKSNJ pn St aSgKSNB Ay GHSandgowhhas 2/ A& Qa
generated positive outcomes including a 91% business survival rate, compared to an industry

average of 31% and 89% of portioiompanies at or significantly above initial investment. BioCity

has plans for expansion of its city centre site but in addition, its validated approaches are now being
transferred to the recently opened MediCity, located within the Nottingham Entergiise.

MediCity, which is collaboration between Alliance Boots and BioCity, provides a stimulating and
supportive business development environment for innovators in consumer healthcare, medical
technology, diagnostics and beauty products.

The physical assetand wrap around support are further enhanced by sector specific business
support programmes run by Medilink East Midlands and BioCity, well established industry networks,
leading universities with relevant research excellence and one of the largesingduabspitals in

Europe.

Business Support for Mother and Baby Product

Monica Healthcarga University of Nottingham spin
out company, developed a compact and portable
device to monitor the heart rate and contraction
signals of expectant mo#rs and their unborn child.
The device allows continuous, reahe monitoring
and uses notinvasive wireless technology to track
progress of mother and baby.

With support from the Healthcare and Bioscience iNet
to gain regulatory approvals in key oversaaarkets,
Monica Healthcare, manufacturer of the first
abdominal foetal and uterine monitor has secured
exclusive distribution agreements with Japanese and
Brazilian companies and has successfully sold the
device to a hospital in Texas, USA.

Creating Change: innovation, health and wealth one year on, 2012 available here:
https://www.gov.uk/government/publications/creatinghangeinnovationhealth-and-wealth-one-yearon
(accessed 15/02/2014)
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Accordirg to the Strength and Opportunitseport 2013, the East Midlands has 436 medical
technology firms which places it iff ®lace nationally (out of 12 regions), behind the West Midlands
and the South East. 56% of these firms are in D2N2. However when ramkechover and
employees, the East Midlands does less well, being rankesh ®mployees (6,523) and'®n

turnover (£1,260m). This data presents a picture of a relatively healthy number of medical
technology firms that are performing at a level thab&ow their competitors in other regions.
Anecdotal evidence suggests that this could be accounted for by the fact that a fairly large
proportion of these firms are likely to be relatively newly formed and have therefore not yet had
time to grow. Whatevethe reason, the evidence suggests that the medical technologyssotor is
one where there is significant potential for growth.

hdzNJ NBf F0A3S A0NBy3IiGK Ay YSRAOFIT GSOKy2f23& NBTf

manufacturing and engineering hexgje and there is significant potential to grow this sdwtor for
example by harnessing creative and digital strengths for health technology and building on our
strengths in health and welleing, for example by developing wearable devices and health
technologies.

Technological Advancements in Hip Surgery

Derbyshire businessLi Medical

Innovations specialists in the development
of new technologies for hip surgery, and
developed an innovative piece of surgical
equipment, which assists surgeonsaim
approach for Total Hip Replacement. The
technology could deliver an annual saving
to the NHS of over £300m if this technology
is widely adopted.

The data available for medical biotechnology firms that tend to be more geographically clustered
than medical technologies, places the East Midlantisf@r number of firms (56), #® for employees
(1,125) and 1th for turnover (E48m). 72% of these firms are in D2N2.

Pharmaceutical firms also tend to be more geographically clustered and many are largsitedilti

global players. For that reason they are analysed irStnength and Opportunitseport by number

of sites rather than number of companies. On this basis, the East Midlands has 23 sites which places
it 6™ on a regional basis and 1,156 employee"(@ut of 12 regions). 65% of the regional sites are in
D2N2.

The importance of the specialistipply and serviceegment as part of the pharmaceutical and
medical biotechnology landscape has been noted indlest Strength and Opportunitseport
wherethe East Midlandsgoes well, beinganked 4thfor employment 2,253employees) positioned
behind the East of England, London and Scotldihis positive picture related to specialist services
supports evidence gathered during the consultation for thiatstgy that specialist services,

D2N2 SECTOR DEVELOPMENT ACTION PLAN 10
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especially related to drug discovery, formulation and delivery, is an area where the East Midlands
and Nottingham in particular has a distinct strength.

The statistics presented above paint a picture of opportunity for Bagmit future growth but this

will only be achieved if the environment for stanp and growth is sustained and enhanced over

time. The opportunities created by the future expansion of BioCity and MediCity, development of
additional infrastructure withintie Enterprise Zone, and the sustained provision of specialist support
and networks must be realised but are likely to need both private and public sector investment if
achievements are to be maximised.

1.4 BEYOND THE D2N2 GEOG RAPHICAL BOUNDARY

As theD2N2 Stategy for Growtfistates, business does not stop at the D2N2 boundary. The LEP is
outward looking and, like other LEPs around the country is being encouraged to be so by the UK
Government.

For the Life Sciences sector there are a number of distinct oppities to be realised by looking

beyond the border, particularly to Leicester and Leicestershire. Loughborough University, the

Charnwood Biomedical Campus and the University of Leicester (including its medical school) offer

exciting opportunities that arexplored in more detail in section four below.

¢tKS 2Sai aARflFyRa A& K2YS (2 om: 2F (G4KS ! YQa YSR
opportunities for collaboration and a track record of close working. Furthermore, the M5 fobup

universities that strddle the East and West Midlands, are working together and encouraging their

LEPs to work together. The M5 group includes the University of Nottingham, Loughborough

University, the University of Birmingham, Aston University, the University of Leicestéreand

University of Warwick, all of which are research intensive and strong in the biosciences.

Opportunities also exist to build relationships with the neighbouring Sheffield City Region LEP which
has an area of overlap with D2N2 and strength in its ownSdfences sector. Beyond immediate
neighbours there is potential for collaboration on Life Sciences with LEPs in the North West, the East
of England, London and the South East although in practical terms, it will probably be more fruitful to
concentrate m the connectivity with Leicester and Leicestershire and the West Midlands. In the case
of Leicester and Leicestershire there is already a tradition of regional joint working, a strong interest
in collaboration and no competitive barrier as the Leicestet beicestershire LEP identifies life
sciences as an area where new activity might be progressed but not as a current priority sector.

"The D2N2 Strategy for Growth can be found hat&://www.d2n2lep.org/Growth (accessed 21/02/14)

® Information atout the M5 group of Midlands based research intensive universities can be found here:
http://www.mb5universities.ac.uk{accessed 18/02/14)
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Developing Intellectual Property from the NHS

ViVO Smart Medical, a specialist medical design company d@Me)lS R i K S dedelapeti ia & O 2 LIS u
collaboration with Newcastle upon Tyne Hospitals NHS Foundation-Emiglectronic hand held
RAF3Ay2aidA0 22t RSaA3IySR (2 YSIadaNB Lzt &AT S |
neurological status after headauma.

ViVO Smart Medical received support for marketing the device to conduct a market assessment for
0KS tdzLAf 2302LSuo

David Wright, Managing Director of Vivo says the market is enormous, as millions of people a year
visit UK hospitals with head injas. The global annual cost to healthcare is estimated at $4.6bn
(E3bn)

V|VO m‘m‘:m "."f-“}‘\f‘ul Device

Pupiloscope
i-React PS3000

The image over the page shows where there are opportunities for collaboration with partners
beyond the D2N2 boundary.
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Image showing where there are opportunities for collaborah with partners beyond the
D2N2 boundary.

Sheffield City
North Region
West
West

Midland East, London,

Leicester & South East
Leicestershire

The thickest arrows above indicate where there is the greatest potential for collaboration with
partners beyond the D2N2 boundary.
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4 SECTOR VISION, DRIVE RS AND OPPORTUNITIES

TKAAd @GAaAzy F2NI5HbuQa [AFS {OASyO0Sa aSOG2NI Aay
To develop an internationally recognised, well networked, entreprendifiégabciences

community which has the skills, R&D infrastructure and access to finance and specialist
support that enables a broad raa@f businesses to flourish.

This section goes on to highlight the key local, national and internationa ————
factors that are likely to act as positive drivers and opportunities for the paediatric products
sector over the next decade. :

Making Oxygen Therapy Safer Globally

Following winning the Medilink Innovation Award in 2009 for their produc
C A NB afires&ety valves designed specifically for use during oxygen
therapy,. t ws&le€s revenue has doubled, with export sales growing fror
around 15% of turnover to 50%a figureexpected to increase to 80% :
within 2 years.

1.5 AGEING, BETTER INFOR MED POPULATIONS IN T HE
DEVELOPED WORLD

According to the Office for National Statistiche UK population is projected to increase by 4.9
million to 67.2 million over the ten year ped to 2020. This increase is equivalent to an average
annual rate of growth of 0.8 per cerif.past trends continue, the population will continue to grow,
reaching 73.2 million by 2035. In common with other European courdridghe United Stateshe
UKalsohas an ageing population. ThiKpopulation is projected to continue ageing with the
average (median) age rising from 39.7 years in 2010 to 39.9 ye2020 and 42.2 years by 2035.

This pattern of a growing, ageing population is repeated throughtmeitieveloped world and brings
with it additional demands on healthcare systems many of which have severely restricted budgets.
These demographic factors combined with a trend towards populations becoming better informed
about healthcare and increased eqtations of staying healthy for longer in old age, places high
levels of demand for cost effective, innovative, safe and effective treatments and preventative
measures.

1.6 GROWING MIDDLE CLASS ES IN DEVELOPING ECO NOMIES

The growth of a more affluent and betteducated middle class in China, India and parts of Africa,
South America and South East Asia is leading to the development of more sophisticated healthcare
systems and therefore a growing demand for a wide range of healthcare solutions including a growth
in prevention and monitoring as in more developed countries.

° Data from the Office for National Statistics can be found hlette://www.ons.gov.uk/ons/inde.html
(accessed 15/02/14)
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1.7 GROWING RATES OF OBE SITY AND RELATED DIS EASES

Rates of obesity in the developed world are rising at an alarming rate and this is having a direct

impact on the prevalence of obesity related ilises such as diabetes, high blood pressure, heart
RA&ASIHAS IyR OSNIFAY OFyOSNA® | OO0O2NRAYIVidtRe GKS 'Y
UK in 1993, 13% of men and 16% of women were obese whereas in 2011 those figures had risen to

24% for merand 26% for women. The impact on healthcare systems will be significant, one indicator

being that hospital admissions in the UK due to obesity rose by a factor of eleven in the ten years to

2011. As the rates of obesity related diseases increase sdwitlémand for new, innovative and

cost effective treatments and monitoring systems for such diseases.

1.8 LIFESTYLE CHANGES

The NHS has a strong focus now on health improvement and disease prevention. Most NHS plans for
health improvement include measures 6 ¥ f dzZSy OS LI aAAGA GBS OKFy3ISa Ay A\
such as exercise, diet, alcohol consumption and smoking that are known to be linked to the

prevalence of certain conditions. Implementing such measuregjiwélrise to business opportunities

and companies such asllianceBootsandDavid Lloyd Fitness Centres are already working on how

they can improve the health of individuals through life style changes

1.9 E-HEALTH, TELEHEALTH AND TELECARE

The NHS and other healthcare providers in Europe anthare keen to provide alternative

approaches to prevention, monitoring and treatment to enable a shift from acute care to prevention,
monitoring and control in the home. There are a range of new technologies emerging that have the
potential to improve tle patient experience, reduce the number and the length of hospital

admissions and contribute overall to improvements in prevention, treatment, and quality of life

without increasing costs. The increasing use and acceptance of digital technology anddevicis

AY RS@OSt21LISR IyR RS@GSt2LIAyYy3 SO02y2YASa Y-Slya OGKI G
KSIfGKQY WiStSKSIfGKQ YR WiStSOFINBQX NB tfA(Ste
opportunities for the sector. The technologies remui tend to be advanced medical technologies

especially related to sensory equipment and transmission and analysis of patient data.

Advancing Community Care

iQudos,a social enterprise spiout from Derby
Hospitals NHS Foundation Trists

developeda nurse led urology service for manageme
of stable prostate disease.

Theeb dzNBS gAff SYyGSNI GKS
iQudos clinical decision support system, which
ISy SN G884 F fSGGSNI F2NI Gp
progress, along with any sgested further tests, management advise and followTipe iQudos

system is designed to minimize the risk for this vulnerable patient group and is set up to immediately
identify problems and take necessary action.

'%Details of the Health and Social Carfotmation System can be found hetetp://www.hscic.gov.uk/
(accessed 15/02/14)
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1.10 PERSONAL HEALTH, STRA TIFIED MEDICINE

There is also a growing recognition that a specific treatment is often not as effective for one patient
as for another with the same disease. This is leading to the need for more complex use of
bioinformatics in order to improve diagnosis down to the lleviedisease sulype in order to

ascertain the best personal treatment regime for each individual patient. Related to this is stratified
medicine which provides a particular therapeutic treatment for a specifiesgator of the

LJ2 Lddzf | G A 2y 2NASH KASANISH KFIAYG aF ¥ £ Q | LILINR | OK @

The field of bioinformatics which includes the analysis of the proteome and the interpretation of the
data generated from proteomics, genomics and metabalomics, is one where Nottingham Trent
University has a significant worleidding level of expertise. ig extremely important to the sector

and a field where the UK Government has committed to providing a supportive environment, to
ensure that the country remains at the forefront of new innovations in this field.

1.11 RESTRUCTURING OF 6 BI G PHARMAD®G

There has been a major shift in the structure of the pharmaceutical industry over the last ten
years as companies realise that they can no longer rely on the-blastier drugs, suitable for

large populations that generated huge revenuesrfany years. The market for targeted
personalised drugs is smaller and, as we mention above, needs better diagnostics and delivery
mechanisms.

Most large pharmaceutical companies have reduced their operations quite dramatically as they
have recognised thahey need to cut costs and become more agile through outsourcing many
of the functions that they would previously have donehmuse. This restructuring is creating

new opportunities for SMEs to provide outsourced specialist services as well as topdevelo
innovative medical technologies related to diagnostics, monitoring and delivery.

The restructuring is also leading to a release of talent, as seen in the East Midlands after the
closure of the Astra Zeneca R&D facility at Charnwood, which is vitaldragiisting businesses
and for the prospects for growth in stamp activity.

RS 3 A 2Bfangadndustry Hourishes in wake oASTRAZENECK<ire

In March 2010, the pharmaceutical giant announced the closure of its research and development
centre in Charwood, Loughborough with the loss of around 1200 jobs, as part of a company wide
costcutting programme. This closure had an impact across a wide area including D2N2.
b2G0AY3IKIYQA 5N wi OKI NR 2 S| O SdndGesitadbédhemgipddy R al y I
at Astra Zeneca for 14 years as an Associate Principal Scientist and Group Leader. When the company
closed its Charnwood base, Richard identified a trend in the pharmaceutical industry towards
outsourcing, by capitalising on this gap in the market Xaags was born.

XenoGesis is a contract research organisation based in BioCity, that takes a consultative approach to
drug discovery projects, they specialise in preclinical drug metabolism, pharmacokinetics,

quantitative bicanalysis and expert interpration. The team performm-vitro laboratory tests for

clients, to enable them to see the strengths and weaknesses in their research compounds, essentially
analysing in detail what the body does to the drugs.

For Nottingham based Jenny Walsh, redundanaynfAZ acted as a springboard for pursuing a

career in something she felt passionately about. Having worked for AZ for over four years as a
Pharmaceutical Development Team Manager, and team lead for paediatric product development,
Jenny identified a huge amet need in the development of medicines for children, and as a result, set
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up Jenny Walsh Consulting to provide consultancy services with a focus on paediatric product
development.

Aurelia Biosciengés a growing contract research organisation (CRO)simatialises in biochemical
and cellbased biological test development, chemical compound screening to identify drug
candidates and associated reagent/equipment consultancy for clients in the life sciences sector.

1.12 NHS COMMITMENT TO TR ANSLATION OF RESEARC H FOR PATIENT
BENEFIT WHILE REDUCI NG COSTS

Many of the issues raised above are leading to the cost of healthcare spiralling, while at the same
time healthcare budgets are either static or reduced in real terms. This is leading to fundamental
changes such ahe move away from acute care and a greater emphasis on prevention and private
healthcare.

TheStrategy for UK Life Scien@asl Innovation Health and Wealth: Accelerating adoption and
diffusion in the NH®oth referenced above) present strategies anti@ts to enable the NHS to
work with academia and business to bring about changes that will maximise patient benefit and
value for money through the adoption and diffusion of innovative health technologies. One of
the key actions related to this has bedretcreation of regional Academic Health Science
Networks that are intended to create pathways to achieving this.

1.13 UNIVERSITIES UNDER G ROWING PRESSURE TO G ENERATE IMPACT
AND ENGAGE WITH SMES

UK universities have, for a decade or more, been under growirggpre to demonstrate the

economic, social and environmental impact of their research. This has led to a number of

schemes to provide incentives to engage with business, including Knowledge Transfer

Partnership&'. More recently there has been a requiremeatinclude impact case studies with
submissions to the 2014 Research Excellence Framé&wom#t Encouraging a British Invention
wS@2fdziA2yyY {ANI ! yYRNBg 2 Al FRgDIEghtsNES exdrédmdinay T dzy A I S
potential that universities havestenhance economic géol K 6 dzi A RSYy (oA FASa GKS
O2YL)X SEAGEe¢ (KIG SErAadta 0S0i6SSy OSYyidNIf FyR 2
exist for those striving to translate ideas to job creating businesses. One of ten

recommendations is tancentivise universities to identify and mobilise collaborative national

Of dzZAGSNE 2NJ a! NNBg LINRP2SOGa¢ Ay GSOKyz2ft23ASa o
advantage The report, which has not yet attracted a government response, also recommends
measues to strengthen university engagement with SMEs and this point has been picked up
NBOSyiGfte o6& [2NR ,2dzy3d o60GKS tNRAYS aiAyAradSNRa
Business Chart&t The Charter aims to recognise university business schodtseiior

engagement with SMEs on behalf of their entire institutions. To add to this plethora of initiatives

N

" Details about Knowledge Transfer Partnerships can be found hetpef/www.ktponline.org.uk/ (accessed 17/02/14)
2 Details about the Research Excellence Framework can be foundhitigréwww.ref.ac.uk/ (accessed 17/02/14)

BgyO2dNF I3AY3I + . NRGAAK Ly @Sy i Ackufiversiied antl gizivth 2D¢partndent tdd | Yy RNB 6 2 A (
Business Innovation and Skills, 2@48 be found herehttps://www.gov.uk/government/consultatios/universitiesand
growth-the-witty -review-callfor-evidence(accessed 17/02/14)

!4 Details of the Small Business Charter can be found hére//smallbusinesscharter.org(accessed 17/02/15)
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is the launch of a pilot to create University Enterprise Zbttesprovide physical environments
conducive to university business interaction.

Takirg Visual Health to the Next Level

With the support of the Healthcare and Bioscience
iNet, John Pacey Lowsia founder member of the
Institute of Ocular Prosthetics in the UK was able {
begin making the necessary refinements to artific
eyes, to makehem as realistic as possible for his
patients.

Whilst the mechanics of a prosthetic eye can movt
convincingly, it is a challenge to simulate dilation
and contraction of the pupils in reaction to light, thi
OSNE GKAYy3 gKAOK YI{Sa
s2 dztf Q&

Throughpartnership working with Nottingham Trent University, a first stage prototype has been

developed through the use of electroactive polymer technology. In addition, a small grant fund has
enabled further development to create a computer madel NSFA YAy 3 |y AYRAGARMZ €
their age, lifestyle and health.

1.14 CONVERGENCE OF TECHNOLOGIES

There is a trend, particularly in medical technology and increasingly in pharmaceuticals and
biotechnology, for innovation to occur when a number athiaologies are brought together. For
example developments ineealth require devices and equipment that combine an

understanding of patient need with expertise in digital technologies, engineering and design;
and regenerative medicine is another exampbenbining engineering, materials and cell

science. This is leading to a growing need for collaboration between academics and businesses
with diverse and sometimes unexpected combinations of expertise and will require new types of
skills in the workforce ahe future. There are also opportunities for some companies who are

not currently trading in medical or healthcare markets to adapt their products or services to
meet the needs of those markets.

'* Details of the University Enterprise Zones pilot can be found here:
https://www.gov.uk/government/publications/universitgnterprisezonespilot-application(accessed 17/02/14)
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5 KEY STAKEHOLDERS AND ENABLERS

This section provides deta of the individuals and organisations for whom the Life Sciences sector in
D2N2 is important. Some are direct beneficiaries of a strong sector, others are enablers and some are
both beneficiaries and enablers.

1.15 POTENTIAL START -UPS

It is important that tle number of new startips in the sector is maintained or ideally increased to
ensure that there is a constant flow of entrepreneurial young businesses pushing up from the bottom
as existing businesses grow and move out of incubation facilities. The sduhase startups may

be our universities (both spiouts and graduate staips), our hospitals, larger firms that are
restructuring, or the general population. What is important for these individuals or fledgling
companies is that the right support i place to give them the best opportunity to succeed. D2N2

has exciting opportunities to expand and enhance its existing supportive environment feugtart

and growth through expansion of physical facilities at BioCity and the Enterprise Zone as well as
through provision of continued specialist business support and networks.

1.16 EXISTING SMALL AND M EDIUM SIZED FIRMS

The D2N2 population of small and medium sized firms already operating in the sector provides an
important source of future growth and employmetitis noted above that the East Midlands has a
relatively high number of medical technology companies but that they perform (both on
employment and turnover) below those in comparator regions so there is likely to be significant
potential for growth withn that subsector. The East Midlands, and Nottingham in particular, has
some notably successful biotechnology firms, many supplying specialised services to pharmaceutical
companies in other regions. These firms are likely to have further growth potentiah&re are

others, currently performing less strongly, that have potential to grow. All of these firms need an
appropriately supportive environment in order to maximise their potential and it will be important to
ensure that the type of support alreadyfered by Medilink East Midlands and other providers is
sustained alongside the development of additional physical infrastructure at BioCity and within the
Enterprise Zone.

Driving Export Sales

Due to securing 40 new overseas orders, Precision engiregerin
companyLEECspecialising in the design and manufacture of
laboratory and mortuary equipment, created new jobs and
apprenticeships, following a significant increase in export sales
A U & Qof-thalart €S2 incubators with temperature control and
sterilizing system to be designed foriitro fertilization, stem cell
and tissue culture applications in hospital, universities and
bioscience companies to help prevent contamination. The iNet
4dz0 aARAT SR LINRRdzOG G SaiAayad
200°C.
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1.17 ESTABLISHED LARGER F IRMS

In D2N2 there are few large firms within the sector. However, as already noted above, the trend
within the pharmaceutical industry is for large firms to outsource to smaller firms. This trend can be
seen in largdirms other than those purely in pharmaceuticals, for example Alliance Boots whose
interest in MediCity (see below for more detail) is driven by the potential for new and innovative
firms to join their supply chain of the future.

Alliance Boots, a £22.4llopn (revenue) company, is headquartered at Beeston, Nottingham where
part of their site forms a major component of the Nottingham Enterprise Zone. This phatethcy
health and beauty retail business has a presence in 25 countries and employs aroW@D1iE)ple
worldwide. The company has a strategic partnership with US retailer, Walgreens, to create the first
global pharmacyed health and wellbeing enterprise; further investments and planned acquisitions
could potentially lead to them becoming a tof global turnover businesses.

There are also large firms such as Speedo, with its global headquarters in Nottingham, that are
relevant to the sector. In the case of Speedo, they are developing sports technologies that, due to
the focus on human physical fermance, align well with medical technologies and can provide
outsourcing and partnership opportunities as well as potential for technology convergence and
diversification into the sector. Sports technologies also impact on a number of sectors alliéel to
Sciences, such as technical textiles, digital and remote sensing arstanmedainaging.

It is also important to look beyond the D2N2 boundary to large pharmaceutical firms looking to
outsource the provision of specialist services; many already in€d2ié firms in their supply chain
but this is a large market that has yet to be fully exploited.

1.18 THE NATIONAL HEALTH SERVICE

There are eight NHS Trusts and offes8ctor provider of NHS community services operating in
D2N2:Nottingham University HospitalHS Trust (NUH); Derby Hospitals NHS Foundation Trust

(Derby Hospitals); Sherwood Forest Hospitals NHS Foundation Trust; Chesterfield Royal Hospital NHS
Foundation Trust; Nottinghamshire Healthcare NHS Trust; Derbyshire Healthcare NHS Foundation
Trust; Debyshire Community Healthcare Services NHS TEast Midlands Ambulance Service NHS
TrustandNottingham CityCare Partnership.

All these organisations are research active and deliver National Institute for Health Research (NIHR)
portfolio research whicls an important driver of innovation in healthcare and these trusts have
responsibilities related to the translation of research for patient benefit.

NUH is one of the largest teaching hospitals in Europe with an annual income of £722.5 million, 87
wardsand circa 1,700 beds. The organisation employs over 14,500 staff and provides services to over
2.5 million residents of Nottingham and its surrounding communities. The Trust also provides
specialist services to a further three to four million people fromighbouring counties each year.

NUH has formed a close research partnership with the University of Nottingham, with a common
research strategy and an integrated system of research management and governance. This research
partnership has been awarded two fimal Institute for Health Research Biomedical Research Units,
one of which is for deafness and hearing and the other for gastrointestinal research.

NUH hosts over two hundred commercially sponsored clinical trials funded by both large
pharmeceuticalandsmalle Life Science andeadicaltechnologySMES. The Trust is one of two NHS
organisations in the country with@ood Manufacturing Practiqgeroduction licence, a

comprelensive biobanking facility arehtire clinical wards dedicated faroviding an enalihg
environment for research projects. NUH is currently working on the development of two early phase
Clinical Research Facilities, one adult sredothera dedicated paediatric research facility.
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The department of Research & Innovation in NUH is uniquengniNHS R&D departments in hosting
intellectual property protection and commercialisation experts who support NHS staff in bringing
their ideas into clinical practice.

Nottinghamshire Healthcare NHS Trust and Derbyshire Healthcare NHS Foundation Trast have
particular focus on mental health and the MindTech Healthcare Technology Coopématiemtal
health and neurodevelopmental disorders is based in NottinghEmre are also research active
primary care independent contractors (for example General Reetand Community Pharmacies)
delivering NIHR portfolio research.

Clinical Commissioning Groups (CCGs), of which there are ten in D2N2, are relatively new
organisations, established in April 2013 and they have statutory duties related to the promotion of
research and innovation. For example Nottingham City CCG is working in strategic partnership with
Nottingham Trent University and the University of Nottingham to develop NIHR research grant
applications of strategic importance to the NHS locally and hasréssioned research from both
universities. The four Derbyshire CCGs are working in partnership to drive innovation across their
area.

The East Midlands Academic Health Science Network (EMAHSN) is a relatively new organisation that
has been established lgovernment to transform patient access, experience and outcomes. The
organisation has key responsibilities to support the adoption and rapid diffusion of innovations into
the health service through engagement with industry, particularly local SMEs, laaswelensure

that innovation from within the health service is adopted.

1.19 UNIVERSITIES

The three universities located within D2N2: the University of Derby, Nottingham Trent University and
the University of Nottingham all have highly relevant areas of neteas well as undergraduate,
postgraduate and professional programmes in meditaglth and biological sciences. They also
demonstrate excellence in related areas such as engineering, design, chemistry, computer science,
gaming, smart materials, informas and advanced materials which all have enormous significance
for the sector. The universities albave significant assetich as equipment thatoelld assist R&D

and nnovation support tacompanies.

The University of Nottingham undertakes witeaching multi disciplinary research in 12 priority
thematic areas including the following of specific relevance to the sector: biomedical imaging; drug
discovery; science technology and society; sustainable chemical and biological processing; and
clinical transhtional research. The university has an excellent reputation for the quality of its
research with the most recent (2008) UK Research Assessment Exercise (RAE) placing it first for
pharmacy, second for chemistry and overall seventh for research power

The Uhiversity of Nottingham also has several Doctoral Training Centres {bdfGs)evance,

produdngl &A3JYAFAOFY (G ydzYoSNIJ 2F t K5Q& (DREsincldd& 2 dzf R
those dedicated to regenerative medicine, targeted therapeutics ahaaced therapeutics and
nanomedicine. The regenerative medicine DTC is a collaborative centre with Loughborough and
Keele Universities and highlights the potential benefits of cross LEP collaboration. The Institute of
Mental Health is a joint initiative ith NUH.

The University of Nottingham, Loughborough University, and Keele University run an Engineering and
Physical Sciences Research Council (EPSRC) Centre for Innovative Manufacturing in Regenerative
Medicine which is looking at how regenerative maaiccan be taken from the laboratory for patient
benefit and eventual commercial success. The aim of the centre is to position the UK and the

'® Information about all Doctoral Training Centres at the University of Nottingham céoube here:
http://www.nottingham.ac.uk/doctoraltraining-centres/doctoraltraining-centres.aspXaccessed 18/02/14)
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Midlands as integral to the regenerative medicine selgtor, thereby generating jobs and retaining
DTC students ithe region.

Bioscience is an area of excellence Wit b 2 G G A Yy A K Y sehbidbof Stierice/ahdd SNE A (& Q&
Technology. The biosciences team undertakes research, 90% of which is classified as internationally
recognised and 20% worldading according to #12008 RAE. The diverse nature of their research

topics requires interdisciplinary approaches which encourage collaboration of an internal, national

and international nature. The school has a number of relevant facilities including the Anthony Nolan

blood bank(the only blood bank outside Londgrihe John van Geest cancer research facilityand

biomedical research facility.

The John van Geest centre, housed withina purgiosiA f G FF OAf AGe G b2G0Ay3K
Clifton campus, undertakes worlthes multidisciplinary research to improve the diagnosis and

management of breast and prostate cancers and is developing effective vaccines and

immunotherapies that will significantly improve the survival rates and quality of life for cancer

sufferers. Tk team works closely with clinicians and patient groups across the region.

Prostate cancer could be dealt major blow through discovery of new 'biological markers'

Scientists are aiming to identify new molecules in blood and urine which hold the key riovirmg

the diagnosis and treatment of prostate cancghe most common cancer in men in the UK. The
Nottingham Trent University team hopes that these molecules, or biomarkers, will provide them with
vital clues about the disease and how it can be tachkiede quickly and effectively.

New ways of diagnosing prostate cancer are seen as important as concerns remain over the
accuracy of the current teststhe prostate specific antigen (PSA) blood test and digital

rectal examinatiorg which can be as low as &) Furthermore, unnecessary repeated

prostate biopsies can have serious side effects and standard biopsy methods can miss cancer
in a large number of patients and delay treatment.

Current treatment options, which include surgically removing the prostaigiptherapy and
hormone therapy, also carry a significant risk of side effects.

The new two and a half year study, péunded by the European Regional Development

Fund (ERDF) through the Medilink East Midlands managed Healthcare and Bioscience iNet
project, will also involve urology experts at University Hospitals of Leicester. The team will
use the latest proteomic techniquesthe study of proteing alongside immunological,

genomic and bioinformatics approaches to identify new biomarkers.

TheUnived A ARy BB NRAZOALIE AYIFNE . A2YSRAOIt wSaSIkNOK FIFO
biomedical research activities in immunology, 4elked therapy, bianaterials science,
neuroscience, pharmacology and toxicology.

The advantage of having a mix of légleducation institutions that include teams undertaking world
leading research as well as those with excellence in applied internationally recognised research is a
real asset for D2N2. The opportunities created through cross disciplinary research arecstung

more widely recognised and it is certainly the case within our universities that a broad range of
engineering disciplines are already recognised as highly relevant in the area of medical technology.
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Another interesting disciplinary croswer ofsignificance to medical technologies, is Nottingham
¢NBYyid ! YyAOSNERAGEeQa GSIFOKAY3 | yR NSNoSinghil Krend N2 dzLJZ
also has health and wellbeing as a crogiing theme across all its disciplines.

Furthermore, beyond te D2N2 geographical boundary, lie institutions such as Loughborough
University and the University of Leicester that must be recognised as important assets.
Loughborough has excellence in biomedical engineering, sports technologies and disability sport and
has recently identified one of its key research challengdweakh and wellbeing. Loughborough will

soon launch the National Centre for Sports and Exercise Meticinéts Loughborough campus and

its new campus on the Queen Elizabeth (former Olympid) ifd_ondorcould act as a conduit for
businesses in the East Midlands who are looking to develop relationships in London, particularly with
the investment community.

The University of Leicester with its own medical school and Biomedical Research Units in
cardiovascular disease and respiratory disease is also a potential collaboration partner. Universities
have a history of collaborating on research and tend not to be influenced too heavily by geographical
boundaries. Much informal collaboration alreadystg as well as the more formal groupings such as
theap 3INRBdzZL) 2T a AiRdnsivg Bivedsities abL&i&stdd,Ddaghborough, Nottingham,
Birmingham, Warwick and Aston.
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are not restricted to those between organisations within D2N2.

1.20 BIOCITY

BioCity Nottinghartlis a large (120,000 square feet) facility, established in 2003 and now providing

office and laboratory space in Nottingham for aroundfi®®s and organisations that operate in the

[ ATS {OASyOSa aSOi02N®» . A2/ A0eQa 2LISNI A2y KIFa 3N
opening in 2012, the BioHub at Alderley Park near Manchester in 2013 and most recently MediCity in
Nottingham (sedelow). The organisation is well connected in the UK and beyond.

Specialised business support and networking is available to tenants to create a fertile environment
for growth for startups as well as more established firms. Over 100 companies havedsifetan a
BioCity business incubator and have raised £45 million of seed capital.

BioCity is currently responsible for running the Next Business Genefgtimject which is funded by

Nottingham City Council and the Department for Business Innovatioiskitld (BIS) to support

digital, clean technology and life science staps in Nottingham. The focus of this project on three
complementary sectors is important as it is helping to stimulate the technology divergence that has

been identified above as &0 G 2 NJ RNABSNX . A2/ Ade& A& GgAGKAY b2did7
actively working with other firms and organisations located there as well as with NUH and the two
Nottingham universities to broker relationships and promote cresstor working and caboration.

" Information about the Design for Health and Wellbeing groap ke found here:
http://www.ntu.ac.uk/apps/research/groups/22/home.aspx/group/143489/overview/design_for_ltkeaand
wellbeing?campaignid=design4hea(ticcessed 18/02/14)

'8 Information about the National Centre for Sports and Exercise Medicine can be found here:
http://www.lboro.ac.uk/research/ncserem/ (accessed 182/14)

% Information about BioCity can be found hehetp://www.biocity.co.uk/ (accessed 19/02/14)

“nformation about Next Business Generation can be found Hetp://nextbusinessgeneration.com/about/
(accessed 18/02/14)
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1.21 NOTTINGHAM ENTERPRIS E ZONE

In March 2011part ofthe Alliance Boots site in Beeston, Nottingham, was awarded Enterprise Zone
status by the UK Government.

The Nottingham Enterprise Zone is comprised of part of the Alliance Boots site andtheee
smaller siteg; the Beeston Business Park, the Nottingham Science Park and the MediPark site (at
Queens Medical Centre) which together make up 286 acres (116 hectares).

The Alliance Boots site in total consists of 279 acres (113 hectares) an®@thizlGQa DA aA 2y (2
UK centre for innovation in health beauty and wellness in Nottinglsaloeing realised through

MediCity (see below)As well as existing buildings suitable for redevelopment, the site also includes
around 100 acres (40 hectares)wbwnfield land suitable for development.

1.22 MEDICITY

The lead initiative of the Nottingham Enterprise Zone is the newly opened MediGigdiCity was
founded jointly by Alliance Boots and BioCity and is a laegéth, beauty and wellness innovation
hublocated on the Alliance Boots site at Beeston.

MediCity combines the creation of incremental and disruptive innovation with the potential to
positively impact health and wellness outcomes on a global scale, together with the creation of
quality employment athe Nottingham Enterprise Zone, with a number of key initiatives initially
focussed on the UK markefhe MediCity partners are ambitious for it to be recognised as an
international beacon, attracting global companies and stgrs to participate within aibrant
community, focussed on delivering sustainable innovation across the health, beauty and wellness
sector.

By working closely with industry networks like MediliEkst Midlandsuniversities within the East

Midlands and further afield, MHand the NdtinghamshireHealthcareNHS Trust, charities and

patient groupsA y Of dzZRAy 3 G KS | 1 KSA Y Snikinenfed ) th&poptentidl y R ! NI
to collaborate withglobal healthcareompanies (confidential discussions have been initiated with
leadingplayers), MediCity brings todetr a unique community with the combined power to deliver

pro-active health and wellness solutions.

MediCity isalso working with a broad range of key opinion leaders and industry experts, who
leverage an extremely broad agtbbal network, as ambassadors tapport the MediCity
community.These include Professor Mike Trenell (Diabetes, Newcastle University Hospital), Eddie
Abrams (Telehealth, Vision360) Hugo Tewson (Chronic disease management, Chronic Foundation),
Paul Buchaman (Diabetes, Team BG), Brian Firth (Medical Devices, MIE Medical Research Ltd) and
Professor Bob Stevens (Medical Devices, Nottingham Trent University).

MediCity has a 20 year lease on 100,000 square feet of office and laboratory space with the potential
to expand into further areas within the 450,000 square feet Boots D6 buildhmge floors at the

front of the building have recently undergone upgrade to form MediCity, providing high quality
laboratory and office space, together with a large and unilgisby area with multiple pods and hot
desks, plus informal meeting areas. This is complemented by comprehensive, naturally lit spaces for
conferences and eventsatering for 1,006plus delegates, with a focus on health, beauty and

wellness. Comprehensiaglditional laboratory and office areas, including cleaom and

manufacturing facilitiescan rapidly be re@pened as demand is established.

#! Information about MediCity can be found hetetp://www.biocity.co.uk/locations/medicity(accessed
19/02/14)
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Alliance Boots, through its partnership with BioCity and provision of space at its Beeston site, has
demonstratal its commitment to the future of MediCity as the primary private sector investor.
MediCity has the potential to become an initiative of national and international significance but it will
require sustained public and private sector collaboration to redlidly its potential.

1.23 MEDIPARK (PROPOSED)
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of the Nottingham Enterprise Zone as a location for companies and organisations that would benefit

from proximity to a large medical campus and a university. It has been suggested that this site would

offer a unique combination of clinical engineering and health economics and might be suitable for

clinical trials that are required to be undertaken within a shortatise of an intensive care unit. It

could also be suitable for spouts from the hospital or either of the two Nottingham universities

and for other firms for whom ctocation or close working with clinicians and academics is important.

Funding has beeresured for basic infrastructure for the site but it is unclear what the exact focus is

likely to be or how the rest of the development will be progressed.

1.24 MEDILINK EAST MIDLAN DS

aSRAfAY]l 9Fald aARflFIyRa&a 6aSRAf AY|{to@amidatichandi§KS 91 ai
one of a network of Medilinks across the UK. Through its membership and wider project activity,
Medilink EM is in direct and regular contact with 215 D2N2 companies operating in the fields of
medical technology, bioscience, pharmadeats and specialist services to the bioscience and
pharmaceutical industries. In the last year and across the East Midlands as a whole, Medilink EM ran
28 events that attracted 1002 attendees from academia, business and the NHS. Medilink EM is
located witin BioCity (and virtual tenants of MediCity and working with Charnwood Biomedical
Campus) and is well connected to all universities and hospitals in the region (and some beyond).
Medilink EM supports the East Midlands NHS R&D Leads Forum, thereby achi#$SiR&D across

the whole of the East Midlands in a tweay process. The organisation acts as an important central

hub for information, advice and relationship brokerage with a comprehensive package of support
available through membership that plays aqidd role in bringing industry, academia and clinicians
together.

In addition, Medlink EM currently runs the East Midlands et the Healthcare and Bioscience
sector. The iNet, part funded by the European Regional Development Fund (ERDM)usifexsses,
universities and individuals assistance to develop and commercialise new technologies, processes,
products and services through provision of advigrants for collaborative research projects and

proof of concept funding. The impact of such an itiie can be demonstrated by the current

outputs from the iNet Phase two programme which are: 151 companies assisted; at least 104 new
220a& ONBIFUGSRT wnn 220604& al ¥S3dz NRSRT mwmn 3INFyida 2
increase; over 40 collabdians with the knowledge base (university / NHS) facilitated; and at least

13 businesses created. Recent survey data indicates that almost 70% of iNet beneficiary companies
have introduced new products and / or services and over 30% have innovated waigiiin t

production process.

?2Information about the East Midlands Healthcare and Bioscience iNet can be found here:
http://www.medilinkem.com/projects/healthcareand-bioscienceinet (accessed 18/02/14)
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Launching a Sweet Solution to Wound Care

Wound care specialist Advancis introduce their unique rasfgaedical grade Manuka honeyound
care products into the markeManuka honey dressings and complementary products are dliynica
proven to reduce healing time and have recently been added to the Drug Tariff.

Advancis is now looking to move the company from a UK based sales company, with 95% of sales in
its home market to a global one. So far, operations in Germany, HollanaeFarad the US have
been created and all are experiencing healthy sales growth.

1.25 INEINITY PARK

Infinity Park Derbd is under development following receipt of a Regional Growth Fund investment.
It aims toprovide a mix of office, industrial and distributiepace on a 2t&cre site for supply chain
SME in the aerospace, automotive anall industries Although there is no intention to attract Life
Sciences companies to the site, it is included here as it will be a location for companies with
engineering egellence that could be of relevance, particularly in the field of medical technologies.

1.26 ANTENNA, NOTTINGHAM CLEANTECH CENTRE AND BANKS MILL
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rooms, business suppioand networking for early stage creative and digital businesses. Banks Mill

is a similar operation, run by the University of Derby affdrs subsidised studios with flexible terms

for new and early stage creative businesses coupled with comprehensbigelss support,

mentoring and promotional opportunitiedlottingham CleanTeéhcentre provides similar space,

support and resources f@ntrepreneurs, starups and small companies developing products or

businesses relating to all aspects of clean techgiel

Above are examples of three supportive environments for early stage businesses in sectors other
than the medical and bioscience sector that are relevant because of the potential for cross sector
working that is seen to drive innovation through thengergence of disciplines.

%% Information abou Infinity Park Derby can be found hetgtp://www.infinityparkderby.com/(accessed
19/02/14)

** Information about Antenna can be found hetdtp://www.antenna.uk.com/home/(accessed 18/02/14)

% |nformation about Banks Mill can be found hehétp://banks-mill.evolvederby.co.uk(accessed 18/02/14)

?® |Information about the Nttingham CleanTech Centre can be found here:
http://www.cleantechcentre.co.uk/abouus/ (accessed 18/02/14)
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Across D2N2 there are many other innovation centres, business incubators and supportive
environments, for example the Hi/eat Nottingham Trent University and the University of
Nottingham Innovation Pafk Tenant companies based these other locations could benefit from
opportunities for cross sector working and it will be important for sector communication activity to
reach out to all such potentially relevant business groupings.

1.27 THE CHARNWOOD BIOMED ICAL CAMPUS

The Charnwood Bmedical Campu@ormerly an Astra Zeneca site)a large sitesituatedjust a few
miles south of the D2N2 boundary in Leicestershirefféirs modern world clastaboratories,
specialist manufacturing facilities and office space with a range of ameaitié technical and

clinical resourceslhe primary focus is on large companies although there is potential for some of
the large spaces to be partitioned to be suitablestart-upsand SMEsThere is currently no
specialist business support or networgiavailable for tenants but there is potential for this to be
offered by a third party such as Medilink EM.
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Charnwood as a valuable asset. It will provideful collaboration and supply chain opportunities, it
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important moveon space for growing businesses currently located within D2N2.

1.28 THE THIRD SECTOR

With a drive towards community care and public/patient involvement, the third sector is going to

become increasingly important where their services align with the Life Sciences sector. For example,

the Nottingham based Ear Foundation bridges the gap betvetiaital services where hearing
0SOKy2t23ASa NS LINPGARSR FyR GKS dzZaSNBRQ SOSNERI
such technology. The Ear Foundation has been supported by Medilink EM and the University of
Nottingham and they have fundirigom the LEP for a new building. Their work aligns well with

Biomedical Research Unit for deafness and hearing whicpastiaership between the University of

Nottingham, Nottingham University Hospitals NHS Trust and the Medical Research Council Institute

of Hearing Research

1.29 LOCAL AUTHORITIES

All four local authorities in D2N2 have a responsibility for economic development and are working

closely with the LEP on this agenda, targeting infrastructure, innovation, access to finance and skills
aseconomicdk GSNE ® b2GGAYIAKEY FPieéntfies/Life Goefcksadne dtNBes (i Kt f
key emerging sectors for the city and the inward investment team for Nottingham and

Nottinghamshire, Invest in Nottinghafhis actively seeking opportunities for LiféeBces

companies to locate in the county or invest in existing companies. Marketing Disrtye

*" Information about the Hive can be found hetetp://www.ntu.ac.uk/hive/ (accessed 18/02/14)

?% Information about the University of Nottingham Innovation Park can be found here:
http://www.nottingham.ac.uk/unip/home.aspXaccessed 18/02/14)

*The Nottingham Growth Plan can be accessed here:
http://www.nottinghamcity.gov.uk/static/nottinghamgrowthplan/index.htrfaccessed 18/02/14)

% |nformation about Invesin Nottingham can be found here:
http://www.investinnottingham.com/default.asp?PagelDfdccessed 18/02/14)

%! Information about Marketing Derby can be found hefép://www.marketingderby.couk/ (accessed
18/02/14)
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equivalent inward investment team for Derby and, while not having a specific focus on the sector, is
also charged with increasing inward investment.

1.30 UK TRADE AND INVESTMENT

UK Trade and Investment (UKT]I) is the national, government funded agency with responsibility for
promoting inward investment into the UK and trade with the rest of the world for UK companies.

For trade, UKTI identifies China, India, Sauabids Kuwait, Dubai, South East Asia and Australia as
well as the USA as important markets. The target export market for any company depends on many
factors. UKTI provides advice to companies, links companies with contacts in appropriate markets,
runs marlet visits and has small amounts of funding available for overseas activities.

To support inward investment, UKTI has a network of staff in 35 countries where they actively
promote opportunities for inward investment to the UK. They also have a major accoun
management operation with foreign companies that have already invested here to encourage further
investment.

For life sciences (the sector name used by UKTI), UKTI has established the Life Science Investment
Organisation (LSI8Wwhich is a dedicated unib support overseas companies to invest and expand

in the UK from the earliest R&D collaborations through to clinical trials, commercial operations and
partnerships. The LSIO prioritises its activity in 12 countries which have been the source of 85% of
Faeign Direct Investment for the sector in recent years. These priority countries are: the US; Japan;
China; Switzerland; India; Canada; Australia; France; Germany; Italy; Spain; and the Nordic countries.
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strengths are communicated effectively to UKTI so that they are in the best possible position to
broker relationships with, and raise awareness amongst potential inward investors.

1.31 PATIENTS AND SERVICE USERS

Individuals (human or animal) benefiting from improved therapies and treatments as well as those
who have access to innovative prevention, monitoring and control systems are the ultimate
beneficiaries of a strong Life Sciences sector. The opportunities tienfsato make a direct
contribution to the development of the sector are limited although there is a drive by the NHS to
ensure that patients have the opportunity to participate in clinical trials.
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http://www.ukti.gov.uk/investintheuk/sectoropportunities/lifesciences.htrfdccessed 04/03/14)
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6 STRENGTH, WEAKNESSES , OPPORTUNITIES, THR EATS

Currentstatus of the Life Sciences sector in D2N2.

Strengths

Weaknesses

Strong support structure for statips (BioCity / MediCity) and
existing firms (Medilink EM)

Open, welcoming culture

A degree of collaboration between academics, businesses al
clinicians

Extensive networking opportunities including some that inclug
other business sectors

Excellent physical facilities within D2N2 and just over the D2
border (Charnwood)

Three high quality universities with relevant expertise and
intellectual property derivd from a strong research base

Two research intensive acute NHS Trusts with significant
experience in drawing down NIHR research funding

Other relevant universities who are keen to collaborate and
close to the D2N2 border

A history of Life Sciences stanp and growth that has
strengthened considerably in the last decade

Particular strengths in medical technologies and specialist
services to bioscience and pharmaceutical firms

Cost attractive central UK location
Excellent availability of talented, appropiédy qualified staff
A strong manufacturing and engineering base

Complementary strengths in design, IT and creative busines!
and related academic skills

Little access to specialist mentoring support for stapt
and growth

Insufficient collaboration betaen academics,
businesses and clinicians

Insufficient networking between complementary
business sectors

Poor access to finance that is targeted on and aligneq
the needs of the sector locally

Low profile with potential national and international
markets,investors and collaborators

No nonuniversity R&D institutes

Too few individuals with experience of successfully
starting and growing businesses

Poor record of businesses securing nationally availab
funding

Opportunities

Threats

Nottingham Enterpris€one

Alliance Boots as a collaborative partner at the Enterprise Zg
Ageing, better informed populations

Growing middle classes in developing economies

Growing rates of obesity and related health problems
E-health, telehealth & telecare

Personal healthrad stratified medicine

Restructuring of the pharmaceutical indus{note this is both
an opportunity and a threat)

NHS commitment to innovation and translation of research fq
patient benefit

EMAHSN focus on adoption and rapid diffusion of innovation
for patient benefit

High quality applied research that could be used to generate
start-ups and growth

Diversification into the sector by firms who currently operate
other sectors

Technology convergence to stimulate innovation

Inward investment by firms whare expanding or relocating.
NHS Supply Chain, headquartered in Derbyshire, is contract
to deliver savings to the NHS

British Geological Survey at Keywocthossibility of some
transferrable technologies

Competition fromi KS W32t RSy {dyeh |
London and Oxford as well as the North West and
Scotland

Restructuring of the pharmaceutical industry (note thi
is both an opportunity and a threat)

Constrained budgets in the NHS and other healthcare
systems

NHS procurement systems that are hard &MEs to
penetrate

Increasing levels of regulation associated with medica
technologies

Increasing costs of clinical trials
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7 NEEDS, CHALLENGE S AND MARKET FAILURE S i ACTIONS
REQUIRED

Within this section needs, challenges and market failures are idehtiFor each, current activity is
identified and future actions recommended. It should be noted that actions may require new
initiatives to be put in place or may require existing initiatives to be enabled to continue beyond their
current funded period.

1.32 PHYSICAL SPACE i CONDUCIVETOBUILDIN G 6 ABC6 RELAS | ONSHI

Need, challenge and market failure

Medical and bioscience firms need laboratory and workshop space as well as office space and this

can be relatively expensive compared with standard office spaadition, relationships between
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is specialised business support. This means that a standard commercial property offer is not usually
suitable for fims in the sector. Furthermore it is important for there to be a combination of

incubation, moveon and growout space available so that firms can progress and release incubation

space for new startips but where possible remain within the D2N2 area.

Current activity

The three sector specific physical locations are:

BioCity2 FFSNBE MunXZnnn &aljda NS FSSiG 2F aLISOALFIfA&aSR 27F1
creative quarter, and recognised as an important asset for the sector. The size of litne faeans

that to date, incubation and moven space has always been available to firms as they develop.
There is an intention to extend BioCity to provide additional morespace.

MediCity, managed by BioCity, is a large newly opehnedlth, beauty andvellness innovation hub
f20FGSR gAGKAY b2U00AY3aKFYQa 9YGISNILINRAAS %2yS 2y i
100,000 square feet of laboratory and office space but with future significant expansion potential.

MediCity requires public andipate sector collaboration and investment to realise fully its potential.

Key areas for development include:

9 Further fitout of expanded incubator facilities;

1 Extension and expansion of company creation activities;
1 Early stage funding for new healthcarppmrtunities;
1

Targeted international promotion to secure relocation of appropriate initiatives from other
countries to support the concentration of consurentric health and wellness initiatives on
the Nottingham Enterprise Zone.

TheCharnwood Biomedial Gmpus while not in D2N2, is an important asset. The large amount of
high quality space, ideally suited to Life Sciences firms is just over the border in Leicestershire and
may enable firms to remain within the East Midlands when they need extra sptwr then

moving out of the region altogether.

In addition all three universities have physical locations where businesses can rent office space in a
supportive environment but these spaces do not include laboratory or workshop space and are
therefore wnlikely to be suitable for Life Sciences companies.
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Future actions

Action 1¢ MediCity

In order to maximise the potential for business stapt, growth and inward investment at the
Nottingham Enterprise Zone, the LEP should work with BioCity and AlliaottB secure private
and public sector investment in order to support the future expansion of MediCity.

It will be important to ensure that the focus of development support is not solely on the physica
facilities but includes appropriate specialist mess support, access to investment funds and
support for cross disciplinary networking.

Action 2- MediPark

Serious consideration should be given to the opportunity provided by the proposed MediPark
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Medical Centre. UK Government funding of up to £5.5m has been allocated for decontaminatic
infrastructure work but it is not yet clear how the main development work will be funded or wha
exact focus fothe site will be.

Proximity to a large medical campus and a university could provide valuable opportunities for
academic, business, clinical collaboration. Furthermore the addition of MediPark to the existing
WaGrofSQ 2F [ ATS {fedekfbtifalyScauldEadtalyde finferésk i6 NoRingha aric
D2N2 as a centre of excellence, location of choice and investment opportunity. However locati
PR will not guarantee success; an agreed vision and development strategy will be required.

The LEBhould now work with Nottingham City Council, the two Nottingham universities, the
EMAHSN and NUH to unite these essential stakeholders around an agreed vision and develog
strategy for the site to ensure complementarity with existing offers.

The possiility for aligning this development with any application proposed for a University
Enterprise Zone should be considered.

Action 3¢ BioCity

The LEP should enable BioCity to build on its success by providing appropriate support for exf
as and whemequired.

1.33 SPECIALIST BUSINESS SUPPORT INCLUDING RE GULATORY ADVICE

Need, challenge and market failure

The sector is knowledge intensive and SMEs are known to face particular challenges in using
knowledge to produce innovative new products and servicebsthen taking them to market. There

are distinct hurdles to overcome for companies entering a medical or healthcare market where
timescales are long, costs are high and regulation is particularly burdensome. This means that start
ups have particular diffulties surviving, and existing businesses are inclined to minimise risks by
continuing with their existing products, services and markets. For the sector to grow it is essential
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that support is available to enable starps to flourish and existing busisses to grow through
innovation.

Dual Solution for Pain Relief

Snowden Healthcare has been manufacturing pain relief products f
over 20 years, and identified a need to develop a piece of medical
technology that would enhance their existing product rangiimately
offering patients superior treatment. Research indicated that the

LISNF2NXIFYyOS 2F {y26RSYyQa LINERA: S aA3daya
combined with ultrasound therapy.
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Nottingham the National Pain Centre and Arthritis Research UK to

ensure that the end product would adequately meet patient needs. \ »

ARTHROSOUND
Snowden Healthcare has now taken on three new staff and has gor
on to develop Arthrosound Pro, a cordless version of the device.

The consultation for this strategy identified specialist support and mentoring as particularly
important. TheStrategy for UK Life Sciene@dso identified a need for &ilored life sciences
mentoring programme but national funding has not been securedhisrand there are currently no
plans for it to go ahead.

Current activity
Specialist business support is currently available through:

Medilink EMC to its fee paying members who receive personalised one to one support, access to
specialist information,alationship brokerage, specific information related to regulation and a range
of other member benefits.

TheHealthcare and Bioscience iNéelivered by Medilink, specialist advice plus access to grant
funding (see below for more detail).

BioCityc to BioCity and MediCity tenants who receive personalised one to one support, access to
specialist information, relationship brokerage, specific information related to regulation and a range
of other benefits linked to their tenancy.

Next Business Generatiofueivered by BioCityg a structured programme of specialist support and
mentoring for startups in digital, clean technology and life sciences who are based in Nottingham.

TheUniversities particularly the University of Nottingham and Nottingham Trent Ersity who

offer specialist support especially to academics who are intending to commercialise the outcomes of
their research (through spiaut or licensing routes) and graduates with stapt ideas related to the
sector.
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There are other local and natiohlausiness support programmes available, many of which are
summarised on the Business Advice WeB3itdowever, in the case of this sector there is strong
evidence of need for specialist support and mentoring rather than generic business support.

Future ations

The specialist support provided by Medilink EM to existing businesses and by BioCity-tpstand

to its tenants is being well received. The iNet phases one and two have received very positive
independent evaluations that have identified excetlanpact in terms of GVA, jobs created and high
levels of business satisfaction with the support provided; phase three is underway and runs until
2015. There is no evidence available yet related to the impact of Next Business Generation but

. A2/ AU efutation SdEtartNd support is strong.

These schemes therefore provide good models on which to base future programmes of support.

Action 4¢ specialist business support

D2N2 should ensure that high levels of specialist business support are avaitabided by
organisations with a good track record and capability to deliver. This support should include ad
related to regulation, utilising the Better Business foPAtiitiative where appropriate. Support
should be focussed on stanps, establised companies, and those companies that have potentia
transition into the sector.

The purpose of such specialist support is to stimulate innovation, growth through the introducti
new products and services to existing and new markets, and higitygjedd creation.

Support for Diversification into Healthcare

Fom their manufacturing site in Derby, Quadralene is one of the UK's leading suppliers of quality
cleaning and surface enhancement products with export markets in Africa, Asia, Westerrstard Ea
Europe and Canada.

Five years ago Quadralene diversified their business and introduced a healthcare division, which now

accounts for 40% of their total revenue. Thedr growing brand of infection control products in the UK dental sector has
been gven a boost with opportunities in Asia, Europe and the US. They are also exporting to 37 countries on the back of abaDEM glo

alliance

Quadralene is testament to how continually evolving and diversifying can prove to be a formula for
commercial succesand how oRgoing investment in infrastructure is a key element in effectively
managing substantial growth.

* The Business Advice Website can be found Hetp://www.thebusinessadvicewebsite.co.ukaccessed
19/02/14)

* Information about Better Business for All can be found hbtn://www.d2n2lep.org/BBfA(accessed
07/03/14)
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Action 5¢ specialist mentoring

Specialist mentoring for businesses with high growth potential should be made available. The
mentors would be dected for their experience and understanding of how to overcome the distir
barriers that hinder growth in this sector and the scheme would therefore be clearly differentiat
from generic mentoring schemes.

The purpose of a mentoring scheme is to previde type of ongo-one support that has been
shown to enable individuals to move activity forwards and ultimately stimulate growth and job
creation.

Complementary Business Development Programmes

CoFormulate is a contract product development organizatthat has benefitted from working in
tandem with the iNet and Growth Accelerator schemes. Followagades of experience in the
healthcare and pharmaceutical sectansluding work with Nurofen and Optrex, the management
team recognized that they reqd a more structured business growth strategy and began work with
the Growth Accelerator scheme.

This has resulted in a 26% increase in turnover in the last 12 months, enabling new investment in
equipment and staff, as well as a move into laboratory sgadvediCity Nottingham.

The new growth strategy was also supported by an innovation grant from the Healthcare and
Bioscience iNet, allowing the team to extend their product offering to include analytical services
ultimately securing a major new contractthe US.
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1.34 FUNDING APPROPRIATE FOR TECHNOLOGY COMPANIES

Need, challenge and market failure

The Life Sciences sector is one where funding challenges related tostand growth are

particularly acute. Biomedical and pharmaceutical products, while gavilge potential for return

on investments, are also high risk ventures and it is not uncommon for very high levels of investment
to be followed by failure to reach the market. To assure efficacy and safety;phaked clinical

trials are the norm and arboth expensive to carry out and time consuming which leads at best to

long delays before income is generated and at worst to heavy losses. The medical technology sector
has in the past been subject to lower levels of regulation and less stringent rewgrits for testing

but this situation is changing and regulation is likely to be tightened in the near future.
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Capitalists (VCs) who have been willing to waigmfor many years, before seeing a return. In

recent years VCs have become more cautious and are tending to make fewer larger investments so
for early stage or relatively small firms prospects for investment are poor. It is also particularly
difficult for firms in the East Midlands to attract the attention of VCs who tend to focus on areas of
high concentration for the sector such as London and the south east.

Bank finance can sometimes be an option but this sector has historically found it difficulure sec
debt finance, especially when businesses are at an early stage, as their cash flow situation means
that they are rarely in a good position to service the debt. Furthermore, since the economic
downturn, banks have become increasingly risk averse anddans are offered the terms are
usually poor.

The consultation for this strategy has highlighted a particular need for funding in the range £250,000

to £1.5m but small amounts of Proof of Concept (PoC) funding, sometimes as low as £10,000, are

also highy important to the sector. The importance of small investments is that they can often help

firms and research groups to make the case for the next stage of investment either from a private

source or from public funds such as the research councils. Thereid 2 | Yy SSR FT2NJ Y2 NB
investment. Many companies complain that each round of funding is done in isolation and there is no
continuity; more funds like SBRI (mentioned below), where there is continuation from initial funding

to larger levels ofunding are beneficial as they provide a pathway to growth.

Innovations in Pathology

Derbyshire based AES Medisahrks withhealthcare organisationandclinical professionals to
createhigh qualitycost effective IT solutions for the healthcare indysaind NHS

Through engagement with éhHealthcare and Bioscience ilNgtant funding was secured for the
development ofan innovative new system known BleemoSys@esigned for use blgaematologists
treating patients with blood disease&ssentiallyHaenoSy®collects data to allow for clinical audit
and reseach, enabling the entirenedical team to work with the same retine information,
ensuring that the correct diagnostic tests have been undertaken

The allocatedNet funding meant that theHaemoSys@esign could be finéuned to ensure
effectiveness and efficiency, as well as securing the product a leading market poSitaty,
HaemoSy®and sister product PathoS®are proving to be the essential prequisites of several
pathology modernisation@grammes.
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Current activity

The following funds have a local remit:

b2G0AYIAKIY ¢SOKyY2f 2idacl@Ngrayt fundSdpgdRed dybtie R&Drial
Growth Fund andlesigned to support the development of businesses operating within Nottingham's
three priority growth sectorsf life sciences, digital and clean technologies. Minimum grant level is
£20,000, standard intervention rate is 20% and there is an expectation that one job will be created
for each £10,000 of grant.

Foresightis a£40 million investment fundcreated to support small and medium sized companies in
Nottingham and Nottinghamshird&his fund is not sector specific aedrly indications are that this
fund will not be investing in technology businesses and so is not relevant toféh8ciencesector,
however the fund is in its early stages so the position will need to be monitored

Derby Enterprise Growth Funid a £40 million grant fund, supported by the Regional Growth Fund
and designed to support growth of businesses in Deraits travel to work area. The fund is not
sector specific, the intervention rate is 30%, there are no upper or lower limits to the grant but there
is an expectation of a minimum of £15,000. This fund can be used as a grant or loan fund.

Unlocking Investnent for Growth (UI4G) is a £6.8m grant fund secured from the Regional Growth

CdzyR I'yR 9w5C (2 &adzZlJL2NI 3INBGGK Ay FANXYA Ay |ye
bioscience sector. The fund has a maximum intervention rate of 25%, a mirpnoject size of

£200,000 and maximum grant size of £500,000.

TheHealthcare and Bioscience iNgtcludes access to small pots of grant funding (usually up to
£10,000) specifically for the medical and bioscience sector to stimulate innovation and fanmhrt
collaborative work between academics, clinicians and in some cases SMEs

Promoting Early Identification of Cancer

CKS ! YAOGSNEAGE 2F b20GAYy3IKIYQa t NPFSaad2N W2KYy w2
presence of early stage cancer, whereby2aity 1 A 6 2 RASa FTNBY | LI GASyiQa A
amplify cancer cell signals, acting as a more easily measured indicator of cancerous tissue.

Based on this research, a new company Oncimmune was launched to commercialise the findings, and
was supported irthe early stages with £250K investment from the Lachesis #iaa result

Oncimmunehas developed a neimvasive, weltolerated test for lung cancer. Sales of the test are

rapidly increasing, with strong demand from the Wi&re the product recently gaéd regulatory

approval.

In the UK, the lung test is currently part of a laggale clinical trial and it is anticipated that the test
has the potential to be widely used for lung cancer screening for therfsgtgroup. Oncimmune
plan to further buildthe business over the next three years, with the introduction of at least two
more early stage cancer tests including breast and hepatocellular.
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Global Derbyshire Small Business Support Progranisngon sector specific fund is run by the

Derbyshire Emnomic Partnershipltis a £3million grant scheme funded via the Regional Growth

CdzyR® LU LINPOPARSA 3INIYy(d FdzyRAYy3I FT2NJ 5SNDEakKANBQA3
Council boundary) seeking to grow, collaborate, innovate and export. Giange from£4,000to

£75,000andare available to supporgart-ups; kusiness innovation and development (including

supply chain collaborationylelivering Digital Derbyshirand eport promotion.The grant has to be

spent and will close by March 2015.

In addition there are national schemes available such as:

SBRI Healthcarerhich is designed to bring new innovations into the NHS by settihgstry the

challenge in a series of health related competitions which result in funded development contracts
betweenthe awarded company and the NHhe funding is provided in tiered stages with follow on
higher amounts as projects develop successfully. There are related schemes, for example a Ministry
of Defence SBRI, that also provide opportunities for this sector.

The Biomedical catalysts a £180njoint Technology Strategy Board and Medical Research Council
programme that offers funding to innovative SMEs and researchers looking to work either
individually or in collaboration to develop solutions to healthcare enajés.

SMARTawardsoffer funding to prestart-ups, startups, micro businesses and SMEs, to carry out
science, engineering and technology R&D projects which could lead to successful new products,
processes and services.

NOTTINGHAM BUSINESS GIVEN BOOSEVELOP TREATMENT FOR LAZY EYES IN CHILDREN

Clearview Med UK Ltd, is just one business that is benefitting from advice offered by the ERDF

funded Healthcare and Bioscience iNEbllowing strategic directioly the iNet team towards a

financial solutiorto support the project, funding of around £71K was awarded by the Technology
{GNFGS3e . 2FNR 6¢{.0 aOKSYS®d ¢KAa gAff KStLI I OKA
move it closer to commercialisation.

Amblyopia affects between 2.7% and 5% of thiédhood population and ideally should be treated

before the visual system has matured in order to reverse the disease. Given this short window of
opportunity to remedy the condition, doctors and parents are under significant time pressure to

begin treatmat as soon as possible after diagnosis.

Clearview Med UK Ltd has designed and developed a new ergonomically shaped eye patch which is
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education package to helpupport families and encourage their agoing commitment to the
treatment, making it more fun for children and reducing any anxiety.

However in order to develop the product the materials needed to be tested, clinical trials were
required and tooling needetb be designed to produce the prototype.
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to support and advance the research and development of innovative healthcare technologies and

their translation intothe clinical environment for the benefit of patients through: guided progression

of innovative medical product prototypes, and provision of business advice to the medical

technology professionals. It supports projects through prototype and commercialafgaeht to

introduction and adoption in the NHS.

With all of the funds mentioned above, especially the national schemes, companies often need help
and support to secure available funding. This ranges from awareness raising, to identifying the most
appropride scheme, getting a consortium together and writing a proposal. There is strong anecdotal
evidence that funding goes to those who can write a good bid rather than to those with the best
projects and there is also evidence that local firms are not bengffiom these schemes as well as
they might. For example the East Midlands has had little success in securing funds from the
biomedical catalyst. Part of the problem is awarenefisms find it hard to navigate the plethora of
information related to thesdunds in order to identify what is appropriate for them. One solution is
better communications so that firms are aware of what is available (and that will be dealt with in the
communication plan below) but there is also a convincing case to be madepfoorsto be

provided to assist firms to secure the funds that are available.

Future actions

There is strong demand for a technology focussed, equity based investment fund targeted on D2N2
firms as well as continued access to grant funding for proof ofequtrend small scale revenue
funding.

Firms also need to be better prepared to secure investment from the various publicly funded
A0KSYSa Fta ¢Stf Fa FTNRY W yasStQ AyodSadag2NBR FyR £/

Action 6¢ investment funds

Review the performance of the Foresight Fufigathe first year to determine the absolute value
and proportion of investment in Life Sciences companies in general and early stage Life Scien
companies in particular. If the investment levels are deemed to be inadequate to address the r;
of the local Life Sciences sector, alternative investment funding should be sought, either by
restructuring the existing Foresight Fund or establishing an alternative, sgeaific fund.

This would enable firms to invest in research and development, includengdstly aspects such as
clinical trials, so that more of the innovative ideas being generated in the area have the potenti
be taken to market. This will generate growth and high quality job creation through the introduc
of new products and sersés for existing or new markets.
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Action 7¢ proof of concept funds

Proof of concept grant funding up to a maximum of £20,000 to £25,000 per award should conti
to be made available after the iNet phase three concludes in June 2015.

Access to this typef funding will enable firms to gather evidence that their idea has a good pros
of being viable thereby assisting them to secure further funding (public or private sector) to tak
idea one step closer to commercialisation and job creation.

Faciltating Essential Research

Dr WetJen Lo from the Wollaton Medical Consultancy Ltd, needed financial assistance to carry out
clinical research to establish the resultsagiplying a thin polymer coating to existing regulatory
approved medical grade ceranpowder.

iNet advisors connected Dr Wéén Lo with the Biomaterials Innovation Network, where he was able
to apply for a grant to facilitate his research. A EUR 10,000 was awarded to allow commissioning of
the Natural and Medical Sciences Institute (N&thhe University of Tibingen in Germany to
undertake the work.

Action 8¢ investment readiness training

A programme of training and support for investment readiness should be introduced to prepare
O2YLI yASa Ay (GKS aSO0i2MSIiD AYOENR 2NBEI2ANG ¥ 3
support firms to develop a convincing investment propaosition both within a business plan and v
pitching for investment.

This will complement action 3 above but will also enable local firms to secure fundingfitside of
the area, particularly London and the South East where most investors are based.

This action will ensure that maximum value is created from any new investment fund and will a
attract investment into the area from outside, thereby contribwfisignificantly to the viability of
local firms, their growth through the introduction of innovative new products and services, and
capacity to generate high value jobs.
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Action 9¢ support to secure public funding

A programme of support should beaae available to assist firms to secure appropriate funding f
local or national publicly funded schemes. The support will range from awareness raising to
assistance to identify which funds are most appropriate for the project in mind, matchmaking tc
identify partners (sometimes academic or clinical) with whom to collaborate and bid writing.

This action will ensure that locally available funds are targeted where they are likely to have gr
impact and will ensure that more nationally available fundadfit D2N2 businesses.

Depending on the nature of the project and the funding secured, this could help to bring more
innovation into the NHS (for example through SBRI Healthcare awards) or drive commercialise
into other markets. In all cases it willcrease the prospects of companies taking innovations to
market, ultimately generating growth and jobs.

Improving Patient Comfort

Derbyshire base®ober who have waorked for many years in the fielgpoéssure ulcer treatment,
has benefitted from an imbduction via the iNet to both university expertise and grant funding to
enable further development of their zero pressure technology for the treatment of pressure ulcers.

Rober needed to develop a smaller, more manageable control unit to inflate arateddfeir

specialist mattresses. De Montfort University and Leicester University Space Ideas Hub redesigned
the unit and made the configuration more effective, giving the mattress more control and improved
patient comfort.

1.35 RELATIONSHIP BROKERA GE AND COLL ABORATIVE WORKING (A BC)

Need, challenge and market failure

If medical and healthcare related innovations are to be researched, developed and taken to market,
relationships need to be built between academics, businesses and clinicsansetimes referredd

Fa W' ./ Q NBflUGA2YyaKALIA® ¢KS NBFa2ya F2NJ 0KAAa | NE
understanding the requirements of the NHS (and other healthcare markets), access to equipment or

for collaboration in order to combine complementary experiisal approaches. Ultimately,

collaboration between stakeholders and enablers will help a busiteesavigate the difficult route

to market in the sector

Many excellent ABC relationships already exist in and beyond D2N2 but, when new contacts are
needed inunfamiliar territory, it can be very difficult for firms, clinicians and academics to find each
other.

In this context it is particularly important to look beyond the D2N2 geographical boundary as the
most appropriate academic, industrial, or clinicaltpar may be outside D2N2, for example at
Loughborough University or within the M5 group of universities.

Current activity

BioCity(and soon also MediCity) run networking events where academics and clinicians are
encouraged to meet and discuss opportunitieigh relevant firms. They also broker relationships
between their tenants and academic and clinical contacts.
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Medilink EMruns networking events and special interest groups where academics and clinicians are
encouraged to meet and discuss opportunitieshwelevant firms. They also broker relationships
between their contacts (members and iNet beneficiaries) with academics and clinicians.

TheEMAHSNas a remit to improve access to the NHS for SMEs and will be brokering suitable
relationships with clinicias and academics.

The threeuniversitiesare all involved in activity to reach out to businesses including SMEs.
Future actions
Action10¢W! . / Q NBftFGA2yaKALI oNB]SN) 3S
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and coordinated by a single organisation using established mechanisms. This work would
complement the existing work of the EMAHSN, BioCity/MediCity, Medilink EM and the three
universities who all have discrete aims and targets for such work.

Theservice should be provided by an organisation that has an excellent understanding of the s
including the clinical and academic landscape (inside and outside D2N2). This service should
communicated to all parties who might benefit in order taximise the opportunities for innovatior
through collaboration and should have an explicit crbE® boundary dimension.

Effective brokerage enabling new relationships, partnerships and collaborations to form will
stimulate innovation and provide a smootheute to commercialisation as the necessary parties
be involved from the earliest stages. This action will therefore lead ultimately to more innovativ
products and services reaching existing and new markets, thereby stimulating growth and job
creaton.

Knitting in a New Dimension

Baltex designs, manufactures and supplies a wide range of high performing technical textiles for a
range of high performance markets such as aerospace, military, medical, composites and
automotive.

With advice and fundig from Medilink EM, Baltex have taken their flair for manufacturing technical
knitted and woven fabrics into another dimension by developing a new range of products for the
healthcare market used in applications such as slings, mattresses, bandages ssidgdre
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Action11c¢ collaborative research involving SMEs

Funding for collaborative research has been available for some time through the iNet, howeve
of this has been awarded to academic collaborations with a small minority of projects including
NHS or SME partner. In the future, incentives for SME involvement in collaborative research s
be created by targeting a significant proportion (perhaps 25%) of collaborative research fundin
projects that include more than one SME or an SME aretademic or NHS partner. In the case
partnerships between an SME and an academic/NHS partner there should be no requirement
partner to be based in D2N2.

This incentive will stimulate the types of collaboration that have been demonstrated ttysata
innovation, for example through a bioscience company working with an electronics company tc
invent a new monitoring device.

Some (although probably not all) of these collaborations will lead to innovations that have
commercial application and good meects of generating growth and high quality jobs.

1.36 RELATIONSHIP BROKERA GE 1T TECHNOLOGY CONVERGENCE AND
DIVERSIFICATION

Need, challenge and market failure

The consultation for this strategy has revealed evidence of untapped opportunity for the

convergerte of technologies to catalyse innovation and diversification within some companies to
bring them into the sector. For example, the disciplines and expertise related to engineering, design,
digital and advanced materials are often crucial to innovatiopeemlly in the medical technology
sector. D2N2 has great strengths in all of these areas but businesses currently trading in these other
sectors may not be aware of opportunities either to work with medical and bioscience companies or
to diversify into anedical / healthcare market. Similarly medical and bioscience firms may not be
able to find appropriate partners in other sectors; therefore a degree of matchmaking is required.

Whilst Nottingham and Nottinghamshire have expertise in engineering, DerbReartyshire are
recognised for particular engineering strengths so the D2N2 landscape provides good opportunities
to link companies in the two cities and counties.

Current activity

Networking and brokerage currently undertaken by BioCity and MedilinklEddy makes these
O2yySOiGAz2ya (2 I RSANBSH . A2/ AGéQa bSEG .daAaArAySas
brokering relationships between life science, digital and creative businesses. Linked to that, there is

activity in Nottingham to bring tagther games technologies and medical technologies through the
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This type of crossector convergence is demonstrating success by stimulating innovation through

joint working and through supporting businesses from outside the sector to diversify into the sector.
The latter is an area where Medilink EM has seen particular success with a hnumber of businesses that
they have supported seeing improved performance relativeiigkly when enabled to access the

medical / healthcare market.

However initiatives of this nature are relatively small scale and there is potential to increase the scale
and reach of such activity in order to engineer serendipitous meetings of unlikeéhepsr
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From Technical Textiles to Medical Marvels

Nottingham technical textiles compa@apatex_td is predicting a 15% increase in turnover resulting
from expansion into the healthcare market, adding to its established agriculture, horticulture,
landscajng, military, automotive and industrial lines.

The Capatex Medical brand launched following an innovation granffipariced by the ERDF, which
facilitated product design by researchers at De Montfort University to expand the medical range.
Capatex nowgpplies branded medical devices and continence products to the NHS, distributors,
retail, care homes and by mail order direct to users.
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Future actions

All initiatives funded for the medical and bioscience sector should be outward looking to ensure that
firms that do not currently identify themselves as being part of the sea®mnaade aware of
opportunities and encouraged to connect.

Action 12¢ relationship brokerage and support, technology convergence and diversification

Funds should be made available for business to business relationship brokerage and support f
businesseshat have the potential to move into the sector. This activity should be undertaken ar
coordinated by a single organisation using established mechanisms and would complement th
existing work of BioCity/MediCity and Medilink EM.

This service should be wethmmunicated to all parties who might benefit in order to maximise th
opportunities for technology convergence and diversification.

This activity will lead to innovation through technology convergence and will contribute directly
the growth of the setr by enabling firms from other sectors to grow by reaching new markets t
they might not previously have considered.

NOTE Actions 8 and 9 have similarities that mean that it would sensible for a single organisation to
be responsible for delivery dioth.
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1.37 NATIONAL AND INTERNA TIONAL RECOGNITION O F OUR STRENGTHS

Need, challenge and market failure

Much excellent work has been done, particularly by BioCity and Invest in Nottingham, to raise

awareness of Nottingham and the East Midlands as a vibrantdnthé medical and bioscience

sector. However, there is no doubt that the external perception (national and international) is still

that the East of England, the South East, London and to a lesser extent the North West and Scotland

are the locations wheractivity is most intense. As detailed in section two, the data does to a great

extent support this, but there are areas, for example medical technologies and specialist services,

where we are establishing a niche or have strength in numbers and itisimpef & G KI G0 ¢S WLz
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attract inward investment, Venture Capitalist ingst, future partners for collaboration, trade and

talent.

Current activity

Invest in Nottinghamwith its city and county remit is at theAforefroAnt of activity to develop a strong
Wh20GAYIKEFEYQ O6NXYyR F2NJ 6KS &aS0G2NW

BioCityis active nationally and interniainally and uses all opportunities to raise awareness of the
strength of the sector locally.

Medilink EMis active nationally with BIS, UKTI, the Department of Health and also works with
national trade associations to raise the profilethe sector.

Future actions
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brand and it must therefore be built upon and not replaced with a new D2N2 brand for Life Sciences.
However, there was concern amongst those adies] for this strategy that if the focus is purely on

Nottingham, the strengths offered by the wider East Midlands, including firms and academic

expertise in and around Derby as well as Loughborough University and the Charnwood Biomedical

Campus could beverlooked. Furthermore, if the sector is seen to be entirely Nottinglocamiric,

those from elsewhere who have expressed interest in engaging may be less willing to do so.

Action 13¢ national and international recognition

Invest in Nottingham should benabled to continue its work to raise awareness of the distinct loc
strengths of the sector and should also be encouraged to stress the value of Nottingham being
connected to firms, academic expertise and facilities in other parts of D2N2 and theBadt
Midlands.

1.38 LOCAL COMMUNICATIONS

Need, challenge and market failure

If the activities already recommended above are to be effective it will be essential that all

stakeholders within D2N2 and, where relevant, beyond are kept fully informed of relactvities,

opportunities and successes. This will not happen unless communications are deliberately planned
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relevant players within D2N2 and beyond theographical boundaries.
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Current activity

All stakeholders undertake communications to meet their own specific needs but there is no
coordinated approach that actively seeks out information from one stakeholder that may be relevant
to another.

Awards Prouile Platform for Success

Scientific Laboratory Supplies is an international supplier of laboratory equipcwmrgyumables and
chemicals. Successfully securing a major new client has driven internal development throughout the
company, as well as creating ppand economic benefits to the region.

Future actions

A high level communication plan ardtion 15follow in the next section.

1.39 NAME FOR THE SECTOR
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of the wark to compile this strategy. It has become increasingly evident during the consultation for

the strategy that the term is misunderstood my some and confusing for others. Some have assumed

that pharmaceuticals are excluded as they are not mentioned in #menand others have

questioned whether the name is appropriately broad enough. After considerable deliberation the UK
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investment and is becoming broadly accepted and understood by the sector itself and to a certain
RSINBS o6& (GKS 3ISYySNrft LJzotAOd 2SS GKSNEF2NBE NBO?
for the sector

Action 14¢ sector name
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8 COMMUNICATION PLAN

This hijh level communication plan is local in nature and has been designed to ensure that
information for and about the sector is communicated effectively to firms and organisations within
D2N2 as well as those beyond the border with whom the local sector mégtiop beneficial
relationships. Its focus is therefore primarily inward looking as it does not aim to raise the profile of
the sector nationally and internationally. Activities undertaken as part of this plan will however be
complementary to the more oward looking activities undertaken by the inward investment
agencies.

The following table summarises what messages are to be communicated, to whom and by whom.

The most important factor above is that there should bsrggle coordinatorresponsible for

SyadzaNAy3a (KIFIG STFSOGAGSE GAYSEe@ FyR FLILINBLINREFGS
need to deliver all communications, in fact it would be better if other organisations took

responsibility for their own communications, but the organisatigith primary responsibility would

actively seek out information and ensure that it was available to those who need it.

Medilink EM could be considered for this role. This was floated as part of the consultation for this
strategy and received strong suppdrom the Key Opinion Leader group. Medilink EM has a good
understanding of the sector and they are a trusted, arms length organisation with no vested interest
in any one partner. Furthermore, they are well connected to academics, businesses andeslinicia
across the East Midlands. However Medilink EM does not have the resources or communication
expertise to design and deliver a comprehensive communication plan and would therefore need
support.
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