RESEARCH &
INNOVATION

OPEN ACCESS
(©) GOVERNMENT

ISSN 2516-3817 e October 2018

~ffrage: © Hugh Brown, EMBRC-UK Facility for scientific diving

THE BUILT
AGRICULTURE ENVIRONMENT

ENERGY

SECURITY

A “BLUE ENLIGHTENMENT”
ERA IS DAWNING

THE ESTABLISHMENT OF THE EUROPEAN
= / ; MARINE BIOLOGICAL RESOURCE CENTRE
e (EMBRC-ERIC) TO FURTHER THE GLOBAL

v BIOLOGICAL

Yy G RELEVANCE OF MARINE BIORESOURCES

IN THIS ISSUE

Dr Wilfred Alexander Chalamira Jan Warner, Director General of The Maro$ Seféovit, Vice-President,
m Nkhoma from the World Health @ European Space Agency (ESA) speaks Energy Union at European
Organization details the priorities for tackling | to us about his priorities for enhancing the Commission discusses establishing a
infectious diseases in Africa competitiveness of the European space sector European Energy Union

GOVERNMENT

Featured eBook Featured eBook Featured eBook Supported by

ET‘U

L and
>

. B UNIVERSITY OF p—
The Bg lgrl st CAMBRIDGE rarberg

o)
A FUJITSU

GALVESTON CAMPUS.



http://edition.pagesuite-professional.co.uk/Launch.aspx?EID=02c51461-e9d9-4b79-a185-45cfd4bec859

building on creativity

reativity, innovation and a strong focus on

social and cultural aspects of sustainability

are at the very heart of developing the
Municipality of Varberg to become the Swedish
West Coast’s Creative Hot Spot by 2025.

In our vision for the future, the municipality has
unique opportunities. The city of Varberg is one
of the most attractive cities in Sweden, ideally
located with the city centre right next to the
coastline. Our location is exceptional — right in
between two of Sweden’s fastest growing
regions, The Greater Gothenburg region, and the
Greater Copenhagen region.

Our aim is clear, and we are acting on it. We are
building a community converging around means of

public transportation and a sustainable lifestyle.
And it shows in the many awards we get.

Best place to live

The Municipality of Varberg has been appointed
Sweden’s Best Place To Live in the category of
smaller communities for four years in a row
now. Our thriving city centre was winner in
Sweden’s City Centre of the Year award. And
living in the wonderful coastal province of
Halland, it is certainly very fitting that the yearly
Varberg event Hallifornia was awarded 2017
Placebrander of the year. We are proud of these
awards and regard them as appreciative of our
chosen path towards the future.

Come to Varberg. Be inspired.

arberg

varberg.se




FOREWORD

Gunnar Hokmark MEP
Group of the European People’s Party (Christian Democrats)

he economy of the European Union (EU) is
T currently doing quite well. We are most likely at
the end of an expansionary phase of the
business cycle, average incomes have risen above pre-
crisis levels and the average unemployment rate of

EU member states is down to 7% from almost 11%
in 2013.

The doomsayers, who argued that budget discipline
and structural reforms would not work and that the
market economy was not delivering for ordinary Euro-
peans, have been proven wrong. Again. What's more,
new first-class research by Harvard economist Alberto
Alesina and co-authors shows that the best austerity
measure is cutting spending rather than raising taxes.
And in reality, we can see that in the countries that
started first, the development is the best.

However, we must not rest on our laurels, because
there are challenges ahead and many necessary
reforms are yet to be carried out. For example, the
average EU debt-to-GDP ratio is 81.5% (Q1, 2018). Eight
member states do not meet one of the most central
requirements for economic success that we have set
up ourselves. Further budget consolidation is necessary.

Also, even though structural reforms for enhanced
competitiveness have been carried out, Europe is
still lagging behind in a number of ways. Looking at
the rankings of the World Economic Forum, Europe
includes some of the world’'s most advanced
economies, as well as some serious laggards. The
Netherlands, Germany, Sweden, the UK and Finland
are among top ten countries, whereas Greece is
ranked 87th, Romania 68th, Latvia 54th, Italy 43rd and



Portugal 42nd, just to name a few countries from
various parts of the continent.

The results of the Global Innovation Index are similar.
Seven of the top ten countries are EU member states
in the northwest of the continent, whereas countries
like Romania, Greece, Bulgaria, Portugal and Italy are
found much further down on the list.

We need cohesion in structural reforms in order to
achieve a convergence of growth, where the new norm
should be based upon the best performers. What is
possible in one country is possible in other countries.
Such a cohesion, focused on structural reforms, would
in itself increase the average growth in EU dramatically.

And then there is the risk of a trade war, that together
with Brexit present a clear and present danger to the
economies of all countries involved. Not only do these
two trends challenge the cohesion and global leader-
ship of the Western world, something that may have
dramatic long-term consequences also from an eco-
nomic perspective. They also create economic prob-
lems in the short and medium term. Simulations that
were done by the Bank of England estimate that a
full-blown trade war could cost the world economy
more than 2000 billion dollars. That is four times the
size of the Swedish economy.

It is of paramount importance that European
politicians do not give in to the worldview of the U.S.
President. We know from economic theory dating back
250 years or so, as well as from extensive empirical evi-
dence and hands-on historical experience, that autarky
and economic nationalism are bad ideas. We have
seen how economic integration at both regional and
global levels have vitalised economies, raised incomes
and defeated poverty worldwide. This is a battle we
must not shy away from. When Donald Trump makes
the U.S. smaller, we should make the EU taller. The EU
must aim to be a centre for global trade, to be open
and dynamic, in order to ensure prosperity and all the
political benefits that ensue.

Another important economic challenge is to be taken
on at home. We need to continue to combine stable
public finances with increased growth. We have official

targets and policy instruments in place; we just need
to take them seriously. EU countries must adhere to
the budget constraints defined by themselves both as
key to economic success and as rules to be followed.
There is no shortcut. Only hard work will lead to
long-term success. The overall aim must be to secure
a potential growth in all member states of 3%.

Budget discipline needs the help of structural reforms,
in order to be successful. Taxes, labour markets and
rules and regulations have to be relaxed. Entrepre-
neurship should be encouraged. In its budget, the EU
should devote more money to R&D and university
research and less to hand-outs.

When looking around, an important point is that there
is something to learn from most countries. The rest of
Europe should not adopt Scandinavian tax levels, for
example, but may very well learn something from the
general business climate. We should be impressed by
the German example when it comes to labour markets,
but we should avoid the bureaucracy involved when
starting a business. France has a well-functioning legal
system, but registering property is cumbersome.
The Baltic States have demonstrated that making it
easy to start a company pays off, that digitalisation and
budget discipline are combinations that lay the ground
for success.

In Europe of today, we can see a lot of successful
achievements, as well as the consequences of political
failures. If we learn from both, we may avoid future
failures and we will be able to secure stable high- level
growth for the coming decades, making Europe not
only more prosperous but also much stronger in the
global economy, being a guardian of free economies
and free trade. We are not there yet, but we can get
there if we want to. That would be good for the free
world, now that its former leader has abdicated. B
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INTRODUCTION

very warm welcome to the Octo-

ber 2018 edition of Open Access

Government. My personal high-
lights of working on this edition are the
many interesting policy-focussed inter-
views | have been honoured to conduct
with politicians and other eminent
senior figures across the globe.

One example is an interview with a
public health specialist, Dr Wilfred
Alexander Chalamira Nkhoma from the
World Health Organization (WHO)
Office for the Africa Region, who spoke
to me about the priorities for tacking
infectious diseases in Africa, with a
particular focus on Tuberculosis (TB).
Another is an interview with Jan Worner,
Director General of The European Space
Agency (ESA) who discusses his exciting
priorities for enhancing the competitive-
ness of the European space sector.

Heading up the environment section,
Kimmo Tiilikainen, Minister of the Envi-
ronment, Energy and Housing speaks
to Open Access Government about his
government's priorities for energy effi-
ciency and climate change in Finland
and beyond. Also, Brian Berridge,
Associate Director of the National
Toxicology Program (NTP) in the U.S.
reveals how NTP studies the health
impacts of chemicals and other factors
in a compelling interview.

At the time of writing, you will be aware
of the news around the devastating
impact of Hurricane Florence in America.
Before this took place, we were fortu-

nate to speak with Dr Michael Brennan,
Branch Chief at the Hurricane Specialist
Unit within the National Hurricane
Center (NHCQ). In this interview, we find
out about NHC's vital work in issuing the
best watches, warnings, forecasts and
analyses of hazardous tropical weather
including, of course, hurricanes.

Finally, I must say that it was a hugely
enjoyable experience for me to speak
with Maro$§ Seftovi¢, Vice-President,
Energy Union at European Commission
who shared his thoughts on establishing
a European Energy Union and the impor-
tance of all Europeans having access to
secure, affordable and climate-friendly
energy.

On this note of optimism, | hope that
you enjoy reading this bumper edition of
Open Access Government. Do feel free
to get in touch with me if you would like
to contribute an opinion piece for future
editions of the publication in 2019. B

Jonathan Miles
Editor

@Jonathan_AdjDig
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HEALTH & SOCIAL CARE

1 2 Discovery and health at the intersection of
data science and open science.

Michael F. Huerta from the National Library of Medicine at the

U.S.'s National Institutes of Health explores how discovery and

health benefit from the intersection of data science and open science

1 8 Steering Europe towards a healthy future.

Karin Kadenbach MEP (S&D, AT), Vice-President of the
European Health Forum Gastein details her priorities to steer Europe
towards a healthy future

2 The value-based public procurement nurse in
Europe. Paul De Raeve, Secretary General of the

European Federation of Nurses Associations (EFN) places the value-

based public procurement nurse under the spotlight in Europe

The priorities for health and social care policy
3 in Germany. The priorities for health and social care
policy in Germany are placed under the spotlight here by Open
Access Government, including the Federal Minister of Health's
ambitions for the elderly care sector

4 2 Precision medicine and biobanking: Future

directions. A group of experts from the International
Society for Biological and Environmental Repositories, (ISBER) shed
light on the science of biobanking and its role in delivering modern
and precision medicine

4 Indoor air pollution: A neglected yet
important risk to public health.

Stephen T Holgate, Special Advisor to the Royal College of Physicians

(RCP) on Air Quality and MRC Clinical Professor of Immunopharma-

cology, University of Southampton takes the stance that indoor air

pollution is a neglected yet important risk to public health

4 Partnership with patients: The way forward
7 to better and sustainable health services.
Astri Arnesen, President of the European Huntington Association
argues that building a partnership with patients is the best way
forward to promote better and sustainable health services

O People living with atopic eczema.

5 Bernd Arents, Patient Advocate from the European
Federation of Allergies and Airways Diseases Patients’ Associations
(EFA) Dutch Member VMCE, discusses the importance of raising
awareness when it comes to people living with atopic eczema (atopic
dermatitis)

4 Aplastic anaemia and other rare bone marrow
5 failures. Grazina Berry from Aplastic Anaemia Trust
argues that young patients diagnosed with aplastic anaemia (AA) and
other rare bone marrow failures need more help and support

8 Modernising and simplifying EU food safety
5 policy. The work of European Commissioner for Health &
Food Safety Vytenis Andriukaitis around modernising and simplifying
EU food safety policy is investigated here by Open Access Government

AGEING

6 2 Working together to treat and prevent

Alzheimer’s disease and related dementias.
Dr Richard Hodes, Director of the National Institute on Aging within
the U.S. National Institutes of Health, explores the importance of
working together to treat and prevent Alzheimer’s disease and
related dementias

6 A balanced approach to the global challenge

of dementia. Dr Yves Joanette, Scientific Director at the
CIHR Institute of Aging argues for a balanced approach when it
comes to their collaboration-based approach to face the challenge
of dementia

6 8 Why more investment is needed to put people
at the heart of dementia research.

Colin Capper, Head of Research Development and Evaluation at

Alzheimer’s Society, discusses why greater investment is needed in

today’s dementia care research

MENTAL HEALTH

O Mental Health Europe gauges if the continent
7 can meet the emerging challenges around
mental health. Claudia Marinetti, Director from Mental Health
Europe gauges if Europe can meet the emerging challenges around
mental health

DIABETES

Why governments must do more to help
7 people with diabetes and their families.
Professor Nam H. Cho, President of the International Diabetes
Federation (IDF) explains why governments across the world could
and should do more to help people with diabetes and their families

8 O Why isn’t diabetes at the top of every health

agenda? Gwen Carleton, Communication Manager for
the World Diabetes Foundation, explores how diabetes still isn't
prioritised by governments and in global development - despite the
clear business case for doing so - and hopes that 2018 will mark a
turning point

8 Mobile health monitoring systems that
address diabetes.

Cecilia Van Cauwenberghe from Frost & Sullivan’s TechVision Group

shares her thoughts on mobile health monitoring systems that

address the global concern of diabetes

2 New report on hospital safety for people with
9 diabetes in the UK.

Chris Askew, Chief Executive at Diabetes UK argues that more needs
to be done to support the one in six people in hospital that have
diabetes, who currently experience unnecessary harms that can lead
to long lasting harm or death



The link between diabetes and mental health.
Open Access Government investigates the link between
diabetes and mental health

10 2 Could escalating diabetes rates reverse

success in reducing heart disease deaths?
Simon Gillespie, Chief Executive of the British Heart Foundation
ponders if escalating diabetes rates could reverse success in reducing
heart disease deaths

CANCER

1 O Living with acute myeloid leukaemia (AML).
Bethany Torr, Campaigns and Advocacy Officer at
Leukaemia Care explores the challenges of living with acute myeloid

leukaemia (AML)

1 1 1 Improving the care of children in Europe
with rare cancer.

The European Society for Paediatric Oncology together with

Coordinators for the PARTNER Project and ERN PaedCan highlight the

importance of collaboration in order to improve the care of children

in Europe with rare cancer

11 Prostate cancer: A wake-up call for men.

Roger Wotton, Chairman of Tackle Prostate Cancer
explores the key issues around prostate cancer, the most common
cancer in men

INFECTIOUS DISEASES

1 1 The priorities for tackling infectious diseases
in Africa. In this interview, public health specialist

Dr Wilfred Alexander Chalamira Nkhoma from the World Health

Organization (WHO) Office for the Africa Region speaks to us about

the priorities for tackling infectious diseases in Africa, with a

particular focus on Tuberculosis (TB) and viral hepatitis

CARDIOVASCULAR RESEARCH

1 2 Lack of exercise, an unhealthy diet - costing

the EU billions of euros and millions of lives
annually. Professor Joep Perk, Former President of the European
Association of Preventive Cardiology (part of the European Society of
Cardiology, ESC) and member of the ESC Advocacy Committee shares
his views on the growing problem of cardiovascular disease and why
public health measures are needed to tackle it effectively

MUSCLE RESEARCH

1 2 8 Advances in newborn screening for
neuromuscular disease.

Kristin Stephenson, Sr. VP, Chief Policy & Community Engagement

Officer at the Muscular Dystrophy Association details the advances

taking place in newborn screening for neuromuscular disease

RESPIRATORY DISEASES

1 2 The key challenges around asthma in

3 Irelang. In this interview, Sarah O'Connor, CEO of the
Asthma Society of Ireland charts today’s key challenges around
asthma in Ireland and beyond

1 6 Dyspnoea (breathlessness): Still an ongoing
3 battle. Katy Beckford and Alex Christie from the
Association of Respiratory Nurse Specialists detail precisely why
dyspnoea (breathlessness) remains an ongoing battle today

1 4 0 Why thousands of people with asthma

could be missing out on life-changing
treatment. Asthma UK's recent report explores the barriers to
life-changing treatment for people with uncontrolled asthma, as
Joe Farrington-Douglas, Head of Policy and External Affairs at
Asthma UK explains

NEURODEGENERATIVE DISORDERS

1 4 Neurodegenerative disorders in the U.S.

The vital work of the National Institute on Deafness and
Other Communication Disorders (NIDCD) and The National Institute
of Neurological Disorders and Stroke (NINDS) are explored here by
Open Access Government, with a special focus on neurodegenerative
disorders

MEDICAL TECHNOLOGY

1 2 Cutting-edge technology synergy in the
5 personalised nanomedicine space: Focus on

3D printing nanomedicines.

Cecilia Van Cauwenberghe from Frost & Sullivan’'s TechVision Group
explains the role of cutting-edge technology synergy in the
personalised nanomedicine space, with a special focus on 3D printing
nanomedicines

RESEARCH & INNOVATION

1 6 2 Austria’s role in the European Research

Area. Christian Naczinsky from the Austrian Ministry of
Education, Science and Research explores the country’s role in the
European Research Area

1 6 The prospects for education, research and
innovation in Germany.

Anja Karliczek, Federal Minister of Education and Research in

Germany heads up the policy areas of education, research and

innovation. This analysis details the work of the German Federal

Ministry of Education and Research (BMBF)

1 2 Horizon Europe: A golden opportunity for
7 research and innovation in Europe.

Lidia Borrell-Damian from the European University Association
argues the European Commission’s Horizon Europe initiative holds
great promise for the future of research and innovation in Europe



RESEARCH & INNOVATION continued...

1 Funding for research, science and
7 innovation in Europe.

Carlos Moedas, European Commissioner for Research, Science and
Innovation has ambitious and exciting plans for unprecedented
funding for research, science and innovation in Europe, as this
analysis from Open Access Government reveals

1 8 2 Science and research funding in Germany.

Open Access Government provides an overview of the
German Research Foundation (DFG), the self-governing organisation
concerned with funding and supporting science and research in
Germany and beyond

Arctic science. Joseph Cook, Vice President of the UK
Polar Network (UKPN) Committee explores why machine learning is
an unexplored horizon in Arctic science

19 2 Machine learning: An unexplored horizon in

for the biomedical sciences.
Andreas Prokop, Head of the Manchester Fly Facility, explains how
fruit fly research generates knowledge important for understanding
many human diseases

19 8 Why funding fruit fly research is essential

2 0 Promoting excellence in U.S. STEM education.

The important mission of the National Science
Foundation when it comes to fostering excellence in undergraduate
science, technology, engineering, and mathematics (STEM) education
for all students in the U.S. is placed under the spotlight by Open
Access Government

CHEMISTRY

2 0 8 Transforming chemical discovery and

innovation. The National Science Foundation’s
Division of Chemistry (CHE) aims to be a global leader in
transforming chemical discovery and innovation, as Open Access
Government finds out

2 1 2 The challenges ahead in chemical sciences.

Open Access Government lifts the lid on the greatest
challenges facing those working in chemical sciences in the UK, as
well as the opportunities ahead and a glimpse at promoting
heterocyclic chemistry of every kind

PHYSICS

2 1 8 Surface science: A rich interdisciplinary

research field. julien Scheibert & Alain Le Bot,
researchers at CNRS/Ecole Centrale de Lyon detail tribology as a
rich interdisciplinary research field, focussing on material contact
interfaces

SPACE POLICY & RESEARCH

220 Brexit and space. Leyton Wells, ESPI research fellow
at the European Space Policy Institute (ESPI) explores the
issues around the space sector in light of the UK's Brexit

2 z 4 Enhancing the competitiveness of the
European space sector.

Jan Worner, Director General of The European Space Agency (ESA)

speaks to us about his priorities for enhancing the competitiveness

of the European space sector

2 2 8 The priorities for energy and climate change

in Finland and beyond. in this special interview,
Kimmo Tiilikainen, Minister of the Environment, Energy and Housing
speaks to Open Access Government about his government's priorities
for energy efficiency and climate change in Finland and beyond

2 2 Combatting climate change: Microbial

3 diversity and biomass issues in the North.
Dr Taina Pennanen and Dr Hannu Fritze from Natural Resources
Institute Finland share their thoughts on microbial diversity and
biomass issues in the north in terms of combatting climate change
in the North of our planet

2 4 Ocean and climate change: Time for a new
3 wave of energy. Karmenu Vella, European
Commissioner for Environment, Maritime Affairs and Fisheries
examines ocean and climate change and argues that now is the time
for a new wave of energy

2 4 Tackling microplastics: Impact on the
environment and the food chain.

Dr Ruth Barnich, Principal Taxonomist at environmental consultancy

Thomson Ecology explores tackling the issue of microplastics, with a

focus on how we can better assess their impact on the environment

and the food chain

2 4 Warnings and forecasts of hazardous

7 tropical weather in the United States.
In this special interview, Dr Michael Brennan, Branch Chief at the
Hurricane Specialist Unit within the National Hurricane Center (NHC)
speaks to us about their work in issuing the best watches, warnings,
forecasts and analyses of hazardous tropical weather, including
hurricanes

2 2 Toxicology: Chemicals and their impact on
5 human health. Brian Berridge, Associate Director of
the National Toxicology Program (NTP), details how NTP studies the
health impacts of chemicals and other factors in this fascinating
interview

2 U.S. efforts to promote food security and

5 provide humanitarian assistance.

The vital work of the US Agency for International Development
(USAID) is examined here by Open Access Government, with a focus
on their efforts to promote food security and provide humanitarian
assistance in other countries, such as Ethiopia

2 6 0 The update of the Baltic Sea Action Plan

(BSAP) beyond 2021. Susanna Kaasinen, Project
Manager at the Baltic Marine Environment Protection Commission
- Helsinki Commission (HELCOM) explains the update of the Baltic
Sea Action Plan (BSAP) beyond 2021

2 6 2 New recycling project could ensure that no

plasticis left behind. iain Gulland, Chief Executive
of Zero Waste Scotland sheds light on a new recycling project which
aims to ensure that no plastic is left behind



i :
E | ;:;E

THE BUILT ENVIRONMENT

2 6 8 Contagious Cities: Cultural programming
in a policy context. Ken Arnold, Creative Director at
Wellcome explains what contagious cities are and the extent to which
they are considered to be cultural programming in a policy context
2 Autonomous vehicles can accelerate the
7 journey towards smarter cities.
Dr Ingo Stuermer, Global Engineering Director Autonomous Driving,
Aptiv explores the extent to which autonomous vehicles can
accelerate the journey towards smarter cities in the future
Z The infrastructural revolution: Enabling
7 smarter and more liveable cities.
Chris Fry, Director, Infrastructure & Regeneration, Ramboll explores

how the infrastructural revolution is enabling smarter and more
liveable cities

2 8 O Redefining the green belt to tackle the
UK’s housing crisis.

astudio architects argues that redefining the green belt will help

tackle the UK's current housing crisis

AGRICULTURE

2 8 2 Cowpea: A food and animal feed crop grown

in West Africa. In this interview, Michael Abberton,
Head of the IITA Genetic Resources Centre (or Genebank), shares his
expertise on cowpea, a food and animal feed crop

2 8 8 Storing silage: A guide on how to safely
store it on a farm. When it comes to how to safely

store silage on a farm, this article by Charles Renwick from Lycetts

explains who is responsible for which elements and what to expect

when it comes to getting in touch with the Environment Agency

2 Advancing food and agricultural research
9 in the U.S. The USDA's Agricultural Research Services

and National Institute of Food & Agriculture both play key roles in

advancing food and agricultural research, effective resource
management and economic opportunities for rural communities

RGY

Maros Sef¢ovi¢, Vice-President, Energy Union at European
Commission speaks to Open Access Government about establishing
a European Energy Union and the importance of all Europeans
having access to secure, affordable and climate-friendly energy

0 Creating a greener, cleaner and more
3 sustainable economy across Europe.
European Commissioner for Climate Action and Energy, Miguel Arias
Cafiete is at the centre of efforts to develop a long-term plan to
create a greener, cleaner and more sustainable economy across the

European Union (EU), as this probing analysis from Open Access
Government discovers

3 0 0 Establishing a European Energy Union.

1 Paris Agreement: How serious are we

3 about it? Adel El Gammal, Secretary-General of the
European Energy Research Alliance (EERA) details two crucial
conditions for achieving the ambitious energy goals set by the
world community in 2015

2 O Fusion energy: Global procurement to build
3 a star on earth. Laban Coblentz, Head of
Communication, ITER provides an overview of fusion energy,
focussing on the first industrial-scale fusion reactor

2 4 Reducing greenhouse gas emissions: The

3 UK’s government’s Clean Growth Strategy.
David Taylor, Head of Corporate Affairs and Innovation at Flogas
shares his views on the UK's government’s Clean Growth Strategy and
the extent to which this will help to reduce greenhouse gas emissions

2 8 Fuel cell electric vehicles: The genesis of a
3 new era or myth-busting vehicle technology?
Arvind Noel Xavier Leo and Anjan Hemanth Kumar from Frost &
Sullivan explore fuel cell electric vehicles and ask if this is the genesis
of a new era or simply myth-busting around new energy vehicle
technology

Hydrogen-powered trains: The remaining
33 challenges for innovators.

Rosie Hardy and Frank Harner at Withers & Rogers explore the
exciting world of hydrogen-powered trains and detail what the
remaining challenges for innovators are in this area

4 0 Electricity is the new oil: Digitalisation and
3 the world’s energy system.

Dr Christoph Frei, Secretary General of the World Energy Council
discusses the impact of digitalisation on the future of the energy
system and argues that electricity is the new oil

4 2 Energy technologies and manufacturing:
3 America at the forefront of innovation.
When it comes to energy technologies and manufacturing, America
aims to be at the forefront of innovation, as Open Access

Government finds out

4 Clean energy: The U.S. Energy Department’s
3 priorities for wave, tidal and hydropower
resources. The work of the U.S. Energy Department is examined
here by the Editor of Open Access Government Jonathan Miles in
respect to clean energy and the remarkable potential of wave, tidal

and hydropower resources
4 Ocean sciences in the United States.
The role of the National Science Foundation (NSF) in
supporting the ocean sciences in the United States is examined here
by Open Access Government



Millennials and aviation: Developing

sustainable technologies? jufzen Wiese, Chairman
of European Business Aviation Association (EBAA) states the case for
why millennials should fly with us, including the role of developing
sustainable technologies in the aviation sector

SECURITY

Providing a comprehensive response to the
3 5 UK’s national security. john Wright, Global Director
of Public Safety & Justice at Unisys shares his thoughts on how UK
government policy helps to provide a comprehensive response to the

country’s national security

6 Do we need to rethink how we design public
3 spaces, with smarter integrated security?
lan Robinson, Director of Business Development at RWS Ltd, has
managed and installed key security projects for the national
infrastructure and government agencies worldwide. He asks if we
need to rethink how we design public spaces, with smarter integrated
security in mind

H]
6 The future of copyright law in Europe.
3 Daniel Dalton MEP of the European Conservatives and
Reformists Group shares his thoughts on the key issues on the future
of copyright law in Europe

Mariya Gabriel, European Commissioner for Digital
Economy and Society explains how building a digital future for all in
Europe can be achieved

3 72 Building a digital future for all in Europe.

The future of the digital world in Europe.
375 Andrus Ansip, Vice-President of the EC in charge of Digital
Single Market shares his thoughts and concerns about the future of
the ever-changing digital world in Europe

8 Addressing modern slavery through

3 7 building supply chain resilience.

Howard Kerr, Chief Executive, BSI shares his views on addressing
modern slavery through building supply chain resilience

8 0 Breaking barriers: The journey to digitally
3 transforming public services.

Shawn Kingsberry, VP, Digital Government and Citizen Services at
Unisys charts the journey to digitally transforming public services

8 Digital transformation, collaboration and

innovation: Making government work
better for everyone.
Kevin Cunnington, Director General of the UK's Government Digital
Service (GDS) provides an update on how digital transformation is
helping to make government work better for everyone

The Internet of Things (IoT) security on the

3 9 city scale: Integrating the digital world.
Jon Geater, Chief Technology Officer at Thales e-Security shares his

expertise on the Internet of Things (IoT) security on a city-wide scale
and how this integrates the digital world

BLOCKCHAIN INNOVATION

8 Blockchain: Benefits for the supply chain.
39 Chris Burruss, the President of the Blockchain in Transport
Alliance (BiTA), explains how blockchain can benefit the supply chain
4 O Blockchain supports nurses in the
continuity of health and social care.
Secretary General of the European Federation of Nurses Associations
(EFN), Paul De Raeve explains how blockchain technology supports
nurses in Europe where the continuity of health and care is concerned
4 O Blockchain: Success in government
procurement requires more than just
investment. Paul Parker from SolarWinds argues that where

blockchain is concerned, success in government procurement
requires more than just investment

4 1 2 Blockchain: Potential to help the music
industry. We spoke to singer, songwriter, record

producer and audio engineer, Imogen Heap about the potential

blockchain has to help musicians and the wider industry

4 1 The role of blockchain in the world of

investments. Olga Feldmeier, CEO of Smart Valor and
described as the ‘Bitcoin Queen of Crypto Valley’ speaks to us about
the role of blockchain in investments

4 1 8 Gibraltar: The development of blockchain.

Philip Young, Director of Marketing and Business
Development at Gibraltar Stock Exchange Group explains his
thoughts on the development of blockchain in Gibraltar

4 2 O Blockchain from a compliance perspective.

Michelle McGuire, Head of Risk and Compliance at
GECKO Governance shares her views on blockchain from a
compliance perspective

4 2 2 Financial services: The explosion of
cryptocurrencies. Erik Voorhees, CEO of ShapeShift
speaks to us about the explosion of cryptocurrencies from a financial
services perspective. In this interview, he shares his thoughts on
swapping digital currencies and the role of innovation in the field
4 2 Building wealth through cryptocurrencies.
Director of Investor Relations at Atlas Quantum,

Bruno Peroni shares his expert views on building wealth through
cryptocurrencies



GOVERNMENT
The EU: The undisputed global leader in

42 open and fair trade. David Martin MEP, Group of
the Progressive Alliance of Socialists and Democrats in the European
Parliament argues that the EU is now the undisputed global leader in
open and fair trade

4 2 8 Understanding your citizens:
The Universal Credit challenge.

Local authorities and social housing providers must use data to
provide a faster and more efficient service for the citizens they serve
says Gary Bell, Civica's Executive Director, Managed Services

4 2 Deploying technology to bridge the public
3 spending gap. Adrian Fieldhouse, Managing Director
for Government at Sopra Steria explores how the deployment of
technology can help to bridge the public spending gap
4 Ensuring optimum estate security

3 management. justin Freeman, the Technical Manager

of the Master Locksmiths Association (MLA), offers some useful
advice in order to keep your estate security at its peak

4 4 2 Addressing the issue of late payments in

government contracts. The efforts of Cabinet
Office Minister Oliver Dowden concerning new measures designed to
address the issue of late payments in government contracts and to
“level the playing field” for small firms looking to bid for work are
discussed here by Open Access Government

Speech, language and communication:

Forgotten skills? Mary Hartshorne asks if speech,
language and communication are forgotten skills and gives a
compelling response to this intriguing thought

Higher education: Preparing students to be

work-ready. Alison Watson, Programme Leader for BA
(Hons) Business at Arden University shares her views on how the
higher education sector is helping to prepare students to be work-
ready

Manufacturing and engineering education

options in the UK. Mediaworks, on behalf of Omega
Plastics, share their expert views on education options in the UK's
manufacturing and engineering sector

HR & TRAINING

4 6 What businesses must do to attract the
5 best young talent. Manuelle Malot from EDHEC
Business School explains what businesses must do to attract the
best young talent

4 8 How apprentices contribute to the UK’s

5 construction industry. Amy Hodgetts, Copywriter
for Niftylift Ltd explores just how apprentices contribute to the UK's
construction industry

4 6 O Face to face vs. online training: What'’s your

pick? Kamy Anderson, an expert in learning
management system and e-learning authoring tools, currently
associated with ProProfs, explores the differences between face to
face and online training

4 6 2 Research into working conditions: Most
employees can work smarter. Open Access

Government lifts the lid on a recent survey about working conditions

today which reveals that most employees can work smarter, given

the chance
4 6 Understanding and managing lone worker

risk. Javier Colado, SVP of International Sales at
Everbridge shares his views on understanding and managing lone
worker risk, with a focus on helping to keep people safe and
businesses running
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Discovery and health at the intersection
of data science and open science

he promise of biomedical science to save and
T improve lives has never been realised so quickly

and spectacularly as it is today. And yet, the
nearly universal digitisation of research and healthcare
is starting to unlock the power of data and more open
paradigms, making possible faster progress and changes
in the very nature of discovery. The National Library of
Medicine (NLM) lives at the intersection of these forces
and is poised to catalyse this transformation.

NLM is an institute of the National Institutes of Health
(NIH) with a research and training focus on biomedical
information science, informatics and data science.
NLM is at the forefront of innovation in computational
biology, computing in context, extracting insight from
electronic health records and using artificial intelli-
gence (Al) and data science approaches to answer
key biomedical questions. This scientific leadership is
reflected in NLM's support of extramural research
across the country, as well as a robust intramural
research programme and internal information
engineering efforts aimed at innovating and improving
its products and processes.

NLM is also the world's largest biomedical library,
creating and hosting major resources, tools and
services for biomedical literature, data, standards and
more. Every day, NLM sends over 1,000 terabytes of
data to nearly five million users and receives over 100
terabytes from more than 3000 users. As a library, NLM
has fostered and advanced open science and scholar-
ship by making digital research objects - whether a
digital literature citation, dataset, or data standard
definition - findable, accessible, interoperable and
reusable (i.e., FAIR), as well as attributable and sustain-
able. Resources like GenBank, PubMed, Medline Plus,
PubChem, PubMed Central and ClinicalTrials.gov make
data and information findable and accessible and their

implementation makes data and information reusable,
attributable and sustainable.

NLM facilitates interoperability of digital data by
promoting, developing and hosting a range of stan-
dards products, such as terminologies like UMLS and
LOINC, as well as standards platforms such as the NIH
Clinical Data Elements (CDE) Repository and the Value
Set Authority Center. NLM also shares its standards
expertise, acting as the coordinating body of the
Department of Health and Human Services for clinical
terminology and of NIH through its leadership of the
NIH Clinical CDE Task Force.

The recently released NLM Strategic Plan envisions
NLM building on its experience to become a platform
for biomedical discovery and data-powered health by
achieving three goals.

The first is to provide tools for data-driven research,
which includes enhancing innovation by expanding
NLM's biomedical informatics and data science research
activities. NLM will also work to connect resources,
tools and services as the basis of a sustainable, open
and trusted digital ecosystem for biomedical and
health information, scholarship and science. Emphasis
will be placed on ensuring digital research objects such
as scientific papers, datasets, models, analytic pipelines
and others, are FAIR and appropriately associated with
each other - minding appropriate considerations for
privacy and confidentiality.

In pursuit of the second goal, to reach more people in
more ways, NLM will optimise users' experience with -
and use of - its resources, tools and services, to better
serve its many different users. The final goal is to
expand NLM's training support and activities to: (1)
produce experts who will develop next-generation
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innovations in biomedical informatics and data
science; (2) make sure that biomedical scientists are
adept in the use of these advanced approaches; (3)
instill an understanding of the opportunities, limits and
requirements of data science across the entire
biomedical workforce and; (4) assure the public is
data-ready to make the best use of health information
in the 21st Century.

Maximising the scientific opportunities that sit at the
intersection of data science and open science will
require addressing some basic issues, but solutions do
not seem far off. Non-traditional practices needed for
open science, such as sharing data, must be encour-
aged; this might be addressed by strategically aligning
incentives across the biomedical enterprise. And, as
digital research objects and their links to each other
multiply, at-scale curation solutions will be needed; this
might be addressed by using Al to infer the nature
of an object based on its location in the network of
interconnected objects, with provenance tracked using
blockchain.

Finally, the sustainability of an open digital ecosystem
is crucial; this will be helped by making sure that

decisions about investing in the ecosystem are based
on empirical evidence about the value of those invest-
ments to the science.

Achieving the goals of the NLM Strategic Plan, especially
in the context of the NIH Strategic Plan for Data Science,
will usher in a new era of data-driven research and
data-powered health - one that is certain to offer more
hope to more people more rapidly. &

Michael F. Huerta
Coordinator of Data & Open Science Initiatives
Associate Director for Program Development

National Library of Medicine
National Institutes of Health

Tel: +1 301 827 6451

Email: mike.huerta@nih.gov
https://www.nlm.nih.gov/
www.twitter.com/nlm_news


https://datascience.nih.gov/sites/default/files/NIH_Strategic_Plan_for_Data_Science_Final_508.pdf
mailto:mike.huerta@nih.gov
https://www.nlm.nih.gov/
http://www.twitter.com/nlm_news

Biology research: The state of
health of the gut microbiome

Hannah M. Wexler, Professor at the Greater Los Angeles VA Health Care System
and UCLA School of Medicine gives a fascinating glimpse into biology research
that focuses on the state of health of the gut microbiome

ore than two millennia have

passed since Hippocrates

declared: “Bad digestion is
the root of all evil.” In 2018, the impor-
tance of the gut flora in human health
is at the forefront of scientific and
public awareness and the gut micro-
biome is the new microbial frontier.
The state of health of the gut micro-
biome is associated with Gl diseases
such as Crohn’s disease and irritable
bowel disorders. More surprisingly,
the state of the gut microbiome is
implicated in obesity, diabetes, heart
disease, autism and even psychological
disorders such as obsessive-compul-
sive disorder and depression.

Recently, specific bacteria in the gut
microbiota were associated with
certain food preferences! Now, virtually
every health condition seems to be
linked in some way to the gut micro-
biome. The number of journal articles
published per year has skyrocketed. A
growing public awareness of the
importance of a healthy gut micro-
biome is the foundation for several
very profitable industries that we could
not have imagined a decade ago!

Bacteroides fragilis (BF), the organism
that we have studied for >30 years, is
the most important anaerobic gut
pathobiont and the most concentrated
reservoir of resistance genes in the
human gut microbiome?. In its normal
niche, BF is a commensal and has
even been implicated in maintaining

immune health by stimulating
different arms of the T-cell response.
Outside its colonic niche, it is an
aggressive pathogen. BF is the most
common anaerobic isolate in surgical
site infections (SSIs) following colorec-
tal surgery? in wound isolates from
combat casualties?, in intraabdominal
abscesses and in extra-intestinal
infections of intestinal origin. It is the
main cause of anaerobic bacteremia
and implicated in other serious infec-
tions (e.g., brain abscess, soft tissue
infections and peritonitis*.

Our group studies Bacteroides fragilis
strains that are responsible for
serious, multidrug-resistant clinical
infections around the world. We are
primarily interested in the transition
from benign commensal to an aggres-
sive pathogen. Our questions include:
Are certain BF more likely to transition
from commensal to pathogen and do
specific genes facilitate this transition?
Are there genes carried by all BF that
are regulated differently when BF is in
“virulent” mode? What triggers changes
that allow BF to persist in the more
aerobic environment of abscesses and
the even more, aerobic environment of
the blood?

Bacteremia is more common for BF
than for any other anaerobe® (it is the
most common anaerobic pathogen
identified®) and these infections are
responsible for a significant burden of
disease in general populations. The BF

enterotoxin is a known virulence
factor” but strains enterotoxin-bearing
BF do not necessarily cause disease nor
do all virulent BF produce enterotoxin.

At this stage, we believe that certain
subgroups of BF are more innately
virulent than others. We found that BF
blood isolates cluster in a highly spe-
cific phylogenetic subgroup within the
BF species. These strains have never
been studied as a distinct group in
terms of how they differ from other
BF strains. We found that they have
unique virulence genes, differentially
transcribed genes common to other
BF and CRISPR-Cas systems that differ
from other BF isolates. CRISPR-Cas
systems are considered innate immu-
nity systems in prokaryotes and are
important in controlling horizontal
gene transfer (HGT), host interactions
and can even be involved in cell regula-
tion. Thus, the distinct nature of the BF
blood isolates CRISPR-Cas is another
indication that BF blood isolates are a
group apart.

We also study whether these factors
are transferable between strains.
Often, a group of genes that contribute
to pathogenicity, such as resistance
genes and virulence factors, are shared
together on large mobile genetic ele-
ments. We have identified numerous
types of these mobile pathogenicity
packages that Bacteroides fragilis has
acquired, which contribute to its
opportunistic pathogenicity®°.



We believe that tolerance and persis-
tence, currently recognised as an alter-
native mode of evading antimicrobial
action'®, are important factors in the
tenacity of BF. Persisters constitute a
serious clinical problem and are
thought to be responsible for the
recalcitrance of chronic infections™.
Data from decades of studying and
MIC testing of BF isolates suggests to
us that tolerance and/or persistence
are important mechanisms that BF
uses to survive an antibiotic challenge.
Susceptibility studies are not designed
to measure tolerance, so this data is
almost never published.

In fact, the protocols for susceptibility
testing published by the Clinical
Laboratory Standards Institute (that,
ironically, we helped co-author) specif-
ically instruct the microbiologist read-
ing the test to ignore hazes for MIC
determination’. On the other hand,
we have noted and written about this
problem for decades'®. We noted that
MICs of BF are often indistinct; some-
times hazes and sometimes small
colonies appear beyond the MIC “end-
point”. To estimate just how frequent
this phenomenon occurs, we reviewed
lab notes from susceptibility studies
published over the course of two
decades and found that between five
and 15% of B. fragilis isolates yielded
hazes that persisted well beyond the
“MIC endpoint” and we think it likely
that most of those hazes represent
tolerance or persistence behaviour.

We found that the endpoints of growth
isolated from these areas often have
indistinct endpoints as well'4. This type
of growth is presumed to be an indica-
tion of tolerant or persistent cells
according to recent studies by
Balaban'>. Almost thirty years ago, we
investigated these hazes with two
other gram-negative anaerobic bacte-
ria, Fusobacterium and Bilophila
wadsworthia and found that they were

cell wall deficient forms that would
revert to the normal form after two or
three passages on drug-free medium.
We believe that these phenomena may
be responsible for the chronic nature
of BF infections, as well as the clinical
non-response in some patients to
“appropriate” antibiotic therapy.

We know that antimicrobial therapy
brings with it a host of unwelcome
side effects, including disruption of
the healthy gut microbiome and sub-
sequent opportunistic infections such
as Clostridium difficile overgrowth. We
believe that the proper approach to
treating BF infections would be a
narrower one that would target spe-
cific virulence factors or antimicrobial
evasive mechanisms. Our work is
designed to identify precise gene tar-
gets that will then inform the emerg-
ing targeted therapies so that serious
BF infections can be treated while pre-
serving the beneficial gut microbiome.

Bibliography and references

1 AA. Salyers, A. Gupta, and Y. Wang, Human intestinal bacteria as
reservoirs for antibiotic resistance genes. Trends Microbiol 12
(2004) 412-416.

2.S. Solomkin, J.E. Mazuski, ].S. Bradley, KA. Rodvold, E.J. Goldstein,
EJ. Baron, PJ. O'Neill, AW. Chow, E.P. Dellinger, S.R. Eachempati, S.
Gorbach, M. Hilfiker, AK. May, A.B. Nathens, RG. Sawyer, and |.G.
Bartlett, Diagnosis and management of complicated intra-abdominal
infection in adults and children: guidelines by the Surgical Infection
Society and the Infectious Diseases Society of America. Surg. Infect.
(Larchmt. ) 11 (2010) 79-109.

3 B.K. White, K. Mende, A.C. Weintrob, M.L. Beckius, W.C. Zera, D.
Lu, W. Bradley, D.R. Tribble, E.R. Schnaubelt, and C.K. Murray,
Epidemiology and antimicrobial susceptibilities of wound isolates
of obligate anaerobes from combat casualties. Diagn. Microbiol.
Infect. Dis 84 (2016) 144-150.

4 H.M. Wexler, Bacteroides: the good, the bad, and the nitty-gritty.
Clinical Microbiology Reviews 20 (2007) 593-621.

5K.J. Ryan, Clostridium, Peptostreptococcus, Bacteroides, and Other
Anaerobes. in: KJ.R. Ryan, CG., (Ed.), Sherris Medical Microbiology
- An Introduction to Infectious Disease, McGraw Hill, New York,
2004, pp. 309-326.

6).T. Ngo, M.D. Parkins, D.B. Gregson, J.D. Pitout, T. Ross, D.L.
Church, and K.B. Laupland, Population-based assessment of the

incidence, risk factors, and outcomes of anaerobic bloodstream

infections. Infection 41 (2013) 41-8.

7 H.M. Wexler, The genus Bacteroides. in: EY. Rosenberg, E.F. DeLong,
F. Thompson, S. Lory, and E. Stackebrandt, (Eds.), The Prokaryotes:
Other major lineages of Bacteria and the Archaea, Springer Verlig,
Berlin Heidelberg, 2014, pp. 459-484.

8 F. Husain, Y. Veeranagouda, R. Boente, K. Tang, G. Mulato, and
H.M. Wexler, The Ellis Island Effect: A novel mobile element in a
multi-drug resistant Bacteroides fragilis clinical isolate includes a
mosaic of resistance genes from Gram-positive bacteria. Mobile
genetic elements 4 (2014) E29801-E29812.

9 FT. Husain, Kevin; Yaligara, Veeranagouda; Boente, Renata; Blakely,
Garry; Patrick, Sheila; Wexler,H.M., Novel large-scale chromosomal
transfer in Bacteroides fragilis contributes to its pangenome and
rapid environmental adaptation. Microbial Genomics In press
(2017).

10 A. Brauner, O. Fridman, O. Gefen, and N.Q. Balaban, Distinguish-
ing between resistance, tolerance and persistence to antibiotic
treatment. Nat Rev Microbiol 14 (2016) 320-30.

11]. Michiels, B. den Bergh, N. Verstraeten, and J. Michiels, Molecular
mechanisms and clinical implications of bacterial persistence. Drug
Resistance Updates 29 (2016) 76-89.

12 CLSI, Methods for Antimicrobial Susceptibility Testing of Anaer-
obic Bacteria; Approved Standard-Eighth Edition. CLSI document
M11-A8 (2012).

13 H.M. Wexler, Susceptibility testing of anaerobic bacteria: myth,
magic, or method? Clin. Microbiol. Rev 4 (1991) 470-484.

14 L. Pumbwe, A. Chang, R. Smith, and H. Wexler, BmeRABC5 is a
multidrug efflux system that can confer metronidazole resistance
in Bacteroides fragilis. Microbial drug resistance (Larchmont, N.
Y.) 13 (2007) 96-101.

15 1. Levin-Reisman, I. Ronin, 0. Gefen, I. Braniss, N. Shoresh, and
N.Q. Balaban, Antibiotic tolerance facilitates the evolution of

resistance. Science 355 (2017) 826-830.

CLA

Hannah M. Wexler

Professor

Greater Los Angeles VA Health Care System
and UCLA School of Medicine

School of Medicine
hwexler@ucla.edu
http://www.ucla.edu/



mailto:hwexler@ucla.edu
http://www.ucla.edu/

Non-radioactive, non-ionising
radiation for safe paediatric imaging

E.M. Sevick and J.C. Rasmussen from The University of Texas Health Science Center,
The Brown Foundation Institute of Molecular Medicine discuss non-radioactive, non-ionising
radiation for safe, paediatric imaging

edical imaging has trans-

formed the entire spectrum

of healthcare, from enabling
discoveries in medical science and
directing the development of thera-
peutic interventions, to providing the
most optimal and efficient management
of diseases in individuals. Yet conven-
tional medical imaging modalities have
particular limitations, especially when
it comes to the paediatric populations
in whom diagnosis and treatment
arguably may have the greatest
long-term benefit.

Whether it be the ionising radiation
of computed tomography (CT) or
x-ray imaging; the radioactivity of
radionuclide-based imaging agents in
nuclear imaging; the long scanning
times of magnetic resonance imaging
(MRI); or the need to administer
substantial amounts of iodinated or
gadolinium-based contrast agents
whose long-term effects are question-
able in adults, much less in infants
and children; conventional medical
imaging does not advance discoveries
in paediatric medicine in the same
manner it does in adult medicine.

Under development in our laborato-
ries, near-infrared fluorescence (NIRF)
imaging may uniquely meet the
requirements for paediatric medical
imaging. The technique depends
upon administering a trace dose of
non-radioactive dye that fluoresces in
the near-infrared wavelength range

and illuminating tissue surfaces with
dim near-infrared (NIR) light that
penetrates several centimetres to
excite the dye, causing it to fluoresce.
The resulting fluorescence is emitted
from the tissues and is captured by an
imaging system, consisting of military-
grade night vision technology coupled
to a digital image capture device.

Because of the superior sensitivity
offered by the coupling of these two
technologies, trace doses of fluores-
cent dye can be rapidly imaged with
sub-second exposures at tissue
depths as great as 3-4 centimetres.
This unprecedented performance
enables NIRF imaging to be used as a
point-of-care diagnostic and removes
the need for sedation otherwise
needed for paediatric patients. Future
developments include extending this
depth and generating 3-D imaging,
similar to CT or MR angiography.

Owing to its 60 year-record of safe use

in humans at much larger doses, we
currently employ indocyanine green

Figure 1: A schematic of the open and
unidirectional lymphatic system which begins
at the initial lymphatics (lower left panel) that
line all organs and carries lymph through
lymph nodes and the thoracic duct before
emptying into the supraclavicular vein (upper
right panel). The system includes series of
lymphangions or “lymph hearts” which propel
lymph unidirectionally through the lymphatics
(upper left panel). The abnormal lymphatic
function may be a result of lack of pumping
and/or the degradation or malformation of
lymphatic vessels (lower right panel). Figure
reproduced from O’Donnell, et al., ] Vasc Surg
Venous Lymphat Disord, 2017.

(ICG) as the NIRF contrast agent, but
other far brighter and more useful
dyes remain to be translated into
humans. ICG strongly associates with
plasma proteins, making it an excellent
hemovascular contrast agent and in
our work, an excellent lymphovascular
contrast agent that, when coupled with
the NIRF imaging devices, has allowed
some of the first glimpses of lymphatic
vascular function in disorders of adults
and children.

The lymphatic vascular system has
largely escaped routine medical imag-
ing and as a result, comparatively little
is known about its role in health and
disease. The open and unidirectional
lymphatic system begins with the ini-
tial lymphatics that lie beneath the
epidermis and line all organs. Waste
products, immune cells and excess
fluid (capillary filtrate) that enter the
initial lymphatics are actively pumped
through series of “lymph hearts” or
contractile lymphangions that transit
lymph through lymph nodes to the
subclavian vein where the fluid



returns to the blood vasculature
(Figure 1).

There are few procedures to image
the lymphatics: (i) ymphoscintigraphy,
in which a radioactive colloid is
injected to image lymphatic transport
over several minutes to hours using
nuclear imaging and (ii) ymphangiog-
raphy, in which several millilitres of an
iodinated or gadolinium-based con-
trast agent is injected into lymph
nodes or into surgically isolated lym-
phatic vessels for MR or x-ray imaging,
provide invasive and cumbersome
diagnostic techniques. As a result,
there is little understanding of how
the lymphatic vasculature mediates
immune response and returns fluid
and lipids absorbed from the gut back
into the hemovascular system.

Today, despite the paucity in proce-
dures to image the lymphatics, it is gen-
erally accepted that it plays a critical role
in several chronic conditions in adults,
including autoimmune diseases, such
as rheumatoid arthritis, cancer metas-
tasis, peripheral vascular disease and
neurodegenerative diseases. In chil-
dren, lymphatic dysfunction has been
hypothesized to accompany neurologi-
cal diseases, such as specific forms of
Autism, vascular malformations and
cardiovascular deformities.

In translational studies funded in part
by the National Institutes of Health and
conducted under investigational new
drug applications from the FDA, we
have used the NIRF technology to
dynamically image the lymphatics of
over 400 subjects, including 30 infants
and children. The imaging begins with
an intradermal injection of 0.05- 0.1 mL
of saline containing microgram
amounts of ICG into the region of inter-
est. ICG administration on the top of
the foot results in immediate uptake
into the main conducting vessels
(Figure 2A) that proximally “pumps”

Figure 2: Conducting lymphatics on the top (A)
of the right foot and (B) abnormal drainage
on the bottom of the left foot of a 17-year girl
with congenital lymphedema; Lymphatic
congestion in the pelvis of (C) a 16-year girl
with congenital lymphedema and (D) a 23-day
old male infant with surgery-induced
chylothorax.

ICG-laden lymph into the inguinal
nodes before entering the central
lymph channel that collects mesenteric
and peripherally generated lymph for
its return to the hemovascular system.

In children and adults with suspected
lymphatic dysfunction, we have
observed abnormal lymph drainage
to the bottom of feet (Figure 2B), as
well as pelvic, lymphatic congestion
which in adolescents and young
adults is associated with lower
extremity lymphedema (Figure 2C)
and, in some infants, with surgery-
induced chylothorax (Figure 2D).

In other studies, concerning infants,
we have uncovered impaired lym-
phatic pumping and imaged retro-
grade lymphatic drainage into the
pleural cavity to ascertain the nature
of impaired lymphatic return. These
imaging observations, when coupled
with genetic and immune profiling,
could provide critical clues to develop
effective treatments for the paediatric
population suffering immune or
cardiovascular disorders.

While we have used NIRF to interro-
gate lymphatic function in children

and adults, it also has the unfulfilled
potential to interrogate hemovascular
function as well as cerebral spinal
fluid production and drainage to
address some of our most challenging
problems in paediatric patients. In
addition, the development of molecu-
larly targeted NIRF agents expands
the repertoire of imaging diagnostics
in the paediatric population to
advance therapeutic discoveries.

For more information on NIRF imaging in paediatrics and congenital
diseases:
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Steering Europe towards
a healthy future

he urgent need for health system transforma-
Ttion in Europe is undisputed, and the only way

to make this happen is by pursuing a bold
approach.

Over the past decades, European societies have signifi-
cantly changed, and on many different fronts. We are
faced with an unforeseen spectrum of opportunities
and challenges, brought about by globalisation, inno-
vation, and a digital revolution. Not surprisingly, the
lifestyles of Europeans have changed with these devel-
opments and, in consequence, so has the burden of
disease. The rise of non-communicable diseases
(NCDs) is an example of how different societies are
compared to what they were a few decades ago, illus-
trating also the extent to which the budget-constrained
health systems in Europe today are under pressure to
keep up and transform.

NCDs have replaced infectious diseases as the number
one Kkiller, in Europe and worldwide. According to the
European Commission, NCDs now account for 555,000
premature deaths in Europe each year. Money alone
is not enough to realise an effective response to this
threat. We need to think outside the box, and to not
be afraid to overhaul current structures, to develop
systems and processes focused on prevention, that
offer timely access to care and treatment, and that are
resilient enough to respond to people’s continuously
evolving needs.

We also need systems that are able to respond to the
challenges of the future, challenges we cannot even
imagine today. This is why this year's edition of the
European Health Forum Gastein (EHFG), which will take
place during the Austrian Presidency of the European

Union from 3rd to 5th October 2018, focuses on health
and sustainable development, highlighting the urgency
to make bold political choices for Agenda 2030. | very
much welcome this call for audacity. The current polit-
ical climate in European countries is tempestuous as
well, to say the least, and should be met with a similar
approach. With the European elections taking place in
May 2019 and with the deadline to reach the Sustain-
able Development Goals (SDGs) getting closer, now is
the right time to push for change.

The Sustainable Development Goals (SDGs) reflect the
understanding that the world is continuously changing.
Furthermore, the SDGs recognise the need to be ambi-
tious, to integrate health in all policies and in discus-
sions at all political levels. For instance, the threat of
antimicrobial resistance (AMR) cannot be addressed
without involving policymakers from other fields, like
agriculture. And without effectively tackling AMR,
which accounts for approximately 25,000 deaths per
year in the European Union alone (European Centre for
Disease Prevention and Control), achieving the SDGs
will be difficult, especially because of the significant
social and economic burden AMR inflicts.

Healthy people, and especially a healthy force of med-
ical professionals, have a key role to play in managing
the threat of AMR. As is also pointed out in the motion
for a European Parliament resolution on a European


https://www.ehfg.org/

Medical professionals often have to make important decisions in dynamic environments

One Health action plan against AMR, for which | am the
rapporteur in the European Parliament’s Committee
on the Environment, Public Health and Food Safety,
there is a strong urgency to establish training facilities
that offer guidance to medical professionals on the use
of antibiotics. Moreover, medical professionals often
have to make important decisions in dynamic environ-
ments, which is why the report calls for the development
of rapid diagnostic tests. If anything, being bold means
being efficient and practical.

But the challenge around medical professionals is
broader. Many European countries are confronted
with different problems around human resources for
health, from staff shortages to a lack of skills. Overall,
skilled health professionals are essential to provide the
adequate care needed to tackle AMR and NCDs, as well
as to reach the Sustainable Development Goals.
Realising access to quality care stands or falls with the
availability of properly trained and equipped medical
professionals, that moreover heed evidence-based
practice.

This important issue, as well as many other health
matters, will be discussed by the 500 European health
policy experts that will come together in Bad Hofgastein
this October.

Karin Kadenbach MEP (S&D, AT)

Vice-President

European Health Forum Gastein

Tel: +32 (0)2 28 45475

karin.kadenbach@europarl.europa.eu
www.europarl.europa.eu/meps/en/97014/KARIN_KADENBACH_home.htm|
www.twitter.com/karinkadenbach
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Simulation in health and social
care at the University of Salford

Amanda Miller, Course Leader, outlines the PgCert Simulation in
Health and Social Care course available at the University of Salford

his unique course is aimed at
Tinnovative, creative health and

social care practitioners and
education workers who have the
ambition to advance practice. This
course is applicable for (but not lim-
ited to) nurses, midwives, doctors,
physiotherapists, radiographers, occu-
pational therapists, social workers and
technicians who want to develop their
knowledge and skills in simulation-
based education.

The PgCert Simulation in Health and
Social Care will equip you with the
contemporary knowledge and skills
required to develop and advance
simulation practice or education in
your specific area of work.

Facilities

The University of Salford was the first
higher education institution to be
accredited by North West Simulation
Education Network (NWSEN) for the
simulation suite which consists of
replica hospital wards and community
care facilities.

Mark Hellaby from NHS Health
Education England endorsed the
simulation suite as a centre of
excellence and stated that: “The use of
the simulation facilities at the
University of Salford will in no doubt
catalyse a caring, efficient and safe
workforce.” To learn more about
healthcare simulation suites, please
visit: https://vimeo.com/205076379 .

Course details
This course is designed to give you the

confidence to develop and advance
simulation in your area of practice or
education and is tailored specifically
to your needs.

“Simulation has made me feel
better prepared for practice and
has contributed massively to my
confidence as a soon to be a qualified
midwife.”

This course runs part-time over nine
months and encompasses two Level 7
modules:

* Theoretical perspectives of simula-
tion-based education and;



https://vimeo.com/205076379

* Practical application of simulation-
based education.

By undertaking this postgraduate
course, you will be able to:

« Demonstrate a systematic under-
standing of the knowledge and skills
related to simulation-based educa-
tion (SBE);

* Develop the knowledge and skills
required to design, develop and
facilitate SBE;

* Master a comprehensive under-
standing of how SBE can be applied
to own individual practice discipline;

+ Show originality in the application of
how simulation is essential to
advancing practice and;

*Share and explore the diverse
perspectives of discipline-specific
SBE that is encountered globally, that
could inform professional practice in
own local practice setting.

For more information on this, please
visit:  http://www.salford.ac.uk/pgt-
courses/simulation-in-health-and-
social-care

What do people say about
the simulation facilities at

the University of Salford?
“l was extremely impressed with the

talking manikin and the ability to
perform a clinical assessment with all
the information available - pulses,
heart sounds, breath sounds etc.”

Christopher Jones, MSc Advanced
Clinical Practice.

“Simulation has made me feel better
prepared for practice and has con-
tributed massively to my confidence
as a soon to be a qualified midwife.”

Savannah Dallas-Cross, third-year
midwifery student.

Course leader, Amanda Miller
Amanda Miller is the Simulation Lead

in the School of Health and Society.

Amanda is research active and her
areas of interest include service user
involvement in simulation, enhancing
outcomes for children and young
people through simulation and the
emergency care of children.

“The use of the simulation facilities at
the University of Salford will in no
doubt catalyse a caring, efficient and
safe workforce.”

Amanda is a registered children’s
nurse and a member of the North
West Simulation Education Network
(NWSEN) and the Association of Sim-
ulated Practice in Healthcare (ASPiH).
For further information, you can
contact her at A.Miller@salford.ac.uk
or you can follow her on Twitter at
www.twitter.com/susimulation .

University of

Salford

MANCHESTER

%

Amanda Miller

Course Leader

University of Salford
http://www.salford.ac.uk/pgt-courses/

simulation-in-health-and-social-care
www.twitter.com/susimulation
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How can healthcare systems
boost innovation and facilitate the
adoption of digital interventions?

An example of a UK based regional model created to drive the adoption of digital innovation
is one that Yinka Makinde, Programme Director at DigitalHealth.London outlines

HS England is the executive
non-departmental  public
body that oversees the

budget, planning, delivery and day-to-
day operation of the commissioning
side of the National Health Service
(NHS) in England for the Department
of Health and Social Care.

Following previous failed attempts to
modernise the NHS through man-
dated large-scale national IT pro-
grammes, the NHS in recent years has
committed through the Five Year For-
ward View Plan, a number of targeted
work programmes designed to lever-
age the potential of technology and
innovation, enabling patients to take a
more active role in their own health
and care while also enabling NHS staff
and their care colleagues to do their
jobs. This approach includes the nom-
ination and rewarding of Global Digital
Exemplar healthcare organisations
operating at an advanced level of digi-
tal maturity. The NHS Digital Academy
builds  transformation  capability
amongst the CIO and CCIO profession-
als in the health system, whilst the
NHS Digital Tools library lists 70 digital
health ‘apps’ that have gone through
an evaluation process by NHS England.

Funding pots are being created and
ringfenced by NHS England to incen-
tivise the implementation and adop-
tion of digital tools across provider

organisations such as the GP Online
Consultation Fund and the more
recently announced £487 million tech-
nology fund for STPs (Sustainability
Transformation Partnerships).

A regional example of where digital
innovation is being assisted is in
London. Funding from NHS England,
the UK Office for Life Sciences, the
London based Academic Health Science
Networks, MedCity and the European
Regional Development Fund has been
aggregated to create and run a digital
health hub - DigitalHealth.London -
bringing together connected health
solutions that radically improve the
delivery of healthcare, to patients living
in London.

For the supplier

DigitalHealth.London (DH.L) acts as
the ‘front door’ to assist high potential

digital health companies, often at
minimal cost, to navigate the complex
London health care system and its
customer base, increasing their ability
to forge the right partnerships that
lead to new contracts and pilot oppor-
tunities with healthcare provider and
commissioner organisations. The
companies selected for close support
have the potential to solve the real
problems faced by the [health]
system. The ‘hub’ provides a market
place for exchange and exploration
between the buyers and sellers, often

brokered through DH.L, which is seen
as a trusted and impartial broker.
Companies engaging with DH.L can
access services and resources to
boost their knowledge about how the
health system works and are given a
much sought after platform in front of
potential customers and investors. To
date, DH.L has closely supported an
estimated 600 digital health compa-
nies with face to face contact over the
last two or more years.

For the buyer
DH.L also works closely with the

‘buyer’ - the health care providers and
commissioners that are scouting for
potential solutions and need support
in driving up the adoption of the
innovations being deployed within
their organisations and across their
communities. NHS decision makers
and change makers are increasingly
working with DH.L to facilitate the
right connections and sharing of
knowledge. To date, DH.L has
engaged directly with circa 460 health-
care professionals/ clinicians through
its initiatives over the last two or more
years. Notably, the agency focuses
much of its time and resources on
helping to drive forward adoption
where multiple NHS organisations are
working on a similar project.

One recent example is Digital Outpa-
tients. With more than 100 million
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outpatient appointments every year,
the NHS has a major opportunity to
introduce more efficient and patient-
focused digital outpatient services.
Across the country, there are many
examples of GPs, hospital trusts and
community services innovating with
the latest digital technology to reduce
pressure on outpatient services,
improve patient experience and save
resources.

In London, more than 20 London
trusts opted to form two new digital
outpatient collaboratives focusing on
virtual consultations and streamlining
outpatient processes. Facilitating the
collaboratives, DigitalHealth.London
has linked the collaboratives to the
expertise and resources they need to
implement solutions in their health-
care organisations; whether it's man-
aging change, planning and evaluating
projects or sharing results and
learning. Each ‘forum’ providing
opportunities for networking and
shared learning between the NHS
providers. This model also starts to
offer the NHS stakeholders:

* The skills to be more effective at
enrolling (vital for achieving adoption):
through better influencing, story-
telling, developing stronger business
cases, improved benefits articulation.

* The skills and awareness to develop
a basic level of commercial literacy in
the context of working more effec-
tively with suppliers.

Building an environment
supporting validated

solutions
The key to all of this is, of course, a

landscape that is built to provide the
‘plumbing’ so to speak, that creates the
foundations for validated innovation,
which is repeatable and scalable across
a region. Seeded in London as a result

of a number of exploratory pieces of
work in the preceding two to three
years, to which DigitalHealth.London
has contributed, a working group led
by NHS England and including MedCity,
National Institute for Health and Care
Excellence (NICE), Public Health
England and DigitalHealth.London is
developing guidance and standards to
address and streamline support on this
issue. This has been convened against
a backdrop of increasing pressure for
therapeutic digital health tools being
considered for commission and adop-
tion to demonstrate safety, effective-
ness and offer economic value.

"DigitalHealth.London (DH.L) acts as
the ‘ front door’ to assist high potential
digital health companies, often at
minimal cost, to navigate the complex
London health care system and its
customer base, increasing their ability
to forge the right partnerships that
lead to new contracts and pilot
opportunities with healthcare provider
and commissioner organisations.”

The project, titled ‘Evidence for Effec-
tiveness' (EfE), aims to make it easier
for innovators and commissioners to
understand what ‘good’ evidence for
digital tools looks like, whilst meeting
the needs of the NHS and patients.

Developing technologies is a collabo-
rative process and this project is bring-
ing key parties together, including
innovators, commissioners and other
stakeholders to understand their
needs and experiences. The goal is to
develop a digital health tool which
will advise on appropriate evidence
generation and a set of standards for
generating evidence of effectiveness
and economic impact.

The framework will include clear

requirements for data standards,
information governance and technical

safety standards, as well as guidelines
on how the effectiveness of digital
therapeutic products are evidenced
and evaluated.

Creating these standards and a
regulatory framework will:

* Enable better NHS commissioning,
with commissioners being better
equipped to know what to ask devel-
opers and what to expect back;

* Provide guidelines for digital health
innovators and clinical innovators on
how to work with the NHS and the
standards expected of them and;

* Facilitate a functioning market, lead-
ing to a minimum standard of higher
quality health products and tools with
a clear pathway for procurements.

Digitalhealth.london as an example of
a model for driving the adoption of
digital innovation, now in its third
year, is starting to see the impact of its
multi-pronged interventions at the
supplier, buyer, policymaker and
regulatory levels.

[ Digitaldealth.
- ondon

Yinka Makinde
Programme Director
DigitalHealth.London

Tel: +44 (0)7966 794 307

yinka.makinde@digitalhealth.london
www.digitalhealth.london
www.twitter.com/DHealthLDN
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The value-based public procurement
nurse in Europe

urses have a key role in addressing the finan-

cial and sustainability challenges of the health

and social care ecosystem, therefore, they
should be involved in the procurement co-design from
an early stage, working with procurement officers, to
secure funding and successful outcomes. Creating an
inclusive relationship between clinical and procurement
staff is a crucial first step to ensure that both financial
and clinical benefits are considered from the outset.

My personal account

Materials and services designed without engaging
nurses in a systematic way compromise safety and
quality, as tools could become ‘engineering products
tested in labs’, but not ‘fit for purpose’ for end-users.

As a former senior procurement nurse, my focus was
on translating nurses/doctors/patients’ needs related
to materials for public procurement into technical
requirements, as well as proactively co-designing
devices with the industry to achieve better patient
outcomes and lowering down nurses’ workload. A
good example was the neonatal ICN incubators, where,
instead of the total price, €20 million for 15 high inten-
sive care incubators, the research focussed, together
with a National Aeronautics and Space Administration
(NASA) expert, on developing high-quality foam for
mattresses, so neonates’ skin, comfort, struggle for life,
became the first criterion in public procurement.

The innovative and provocative approach was wel-
comed by neonatal units in Europe and procurement
officers capturing the clinical perspective covering
safety and quality indicators linked to procurement.
Public procurement and its selection criteria, need to
be transparent, including its scores, as the motivation
for not selecting a specific material/tool/service
becomes key in the value-based procurement process.

In this context, the frontline nurses’ voice is crucial,
with the analysis of the material/tools testing and
finally, the frontline continuous professional develop-
ment to facilitate deployment is driving ‘small changes
into big differences.

Nurses engagement with procurement
Frontline nurses, using a vast range of clinical products,
are uniquely qualified to offer a detailed insight into
what items do and do not work. But the industry needs
to understand ‘codesign’ better, to make procurement
less intensive for the nurses’ frontline. The implemen-
tation of the EU Directive on the prevention of sharps
injuries within healthcare settings, from May 2013, is a
case in point. Healthcare facilities identified the exist-
ing sharps products used and, where appropriate, to
find replacements that complied with the Directive's
requirements. Nursing staff were responsible for
defining the technical specifications of the products -
a central part of the procurement process and one in
which their clinical expertise was crucial.

The development of a procurement nurse has become
more common across the EU. This nurse acts as a bridge
between clinical activity and the contracting/commercial
requirements of a care organisation. The role requires
a wide range of clinical experience, the ability to
understand complex clinical treatments and excellent
communication and interpersonal skills. Clinical
procurement nurses (CPN) can come from a range of
clinical backgrounds including theatre, critical care, ward
managers or other roles that require engagement
across all levels of the multidisciplinary team. The CPN
role can cover:

+ Liaising between procurement and clinical teams to
agree and control standardised products and devices
across an organisation;



« Support and coordinating complex clinical procure-
ment exercises where critical appraisal or formal
clinical evaluation is required;

+ Ensuring that legislative and regulative procurement
laws and guidelines associated with medical devices
and patient care are considered and communicated
correctly;

+ Developing multidisciplinary input into a clinical
products and devices review process through clear
protocols, policies and product groups;

+ Actively promoting research activity to identify new
innovations or technologies that advance safety and
quality;

+ Observing product utilisation in practice, collecting
staff feedback, identifying training needs.

However, the entire process of selecting and purchas-
ing material and services are often managed by pro-
curement departments. Often by health economists,

resulting in the prioritising of financial considerations
over product usability and clinical suitability in the
selection process.

EU mechanisms - bring innovation into
the market

In 2014, the European Parliament passed the Directive
2014/24/EU" which aims to improve procurement by
promoting quality and innovation while considering
longer-term costs, as well as environmental and social
factors. The Directive provides more freedom to
contracting authorities supporting the use of flexible
procedures and allows a greater interaction with the
market, as it introduces negotiation and competitive
dialogue formats. Also, the Directive encourages indus-
tries selling to public authorities to define the best
price-quality ratio, equivalent to value for money and
it allows public authorities to consider full life-cycle
costs rather than just the up-front purchase cost.

The European Commission, through DG Connect, has
given an initial drive to value-based procurement
(VBP), seen as a useful mechanism to bring innovation
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into the market. Under Horizon 20207 the EU increases
support for groups of public procurers who work
together on innovation procurement through two
approaches: Pre-Commercial Procurement?, that offers
public procurers to share risks and benefits of procur-
ing R&D and to address challenges of public interest
for which no satisfactory technological solution is not
yet available on the market; Public Procurement of
Innovative Solutions*, in which public procurers act as
launching customers of innovative goods or services
which are not yet available on a large-scale basis and
may require conformance testing. This is applicable
when contracting authorities/entities, possibly in coop-
eration with additional private buyers, acting as a lead
customer for the procurement of existing “innovative”
solutions (not the R&D services to develop them) that
are not yet available on large-scale commercial basis
due to a lack of market commitment to deploy.

Although several initiatives started in the healthcare
sector, it remains uncertain how the end-user, in
particular nurses and patients, drive this process to
guarantee access and outcomes.

Conclusions

Making the right choices about which equipment and
supplies the hospital, community care practices or even
research centres buys can make a huge difference to
the quality of care, patient safety and outcomes. To
foster a shift to a value-based procurement using a
multi-disciplinary approach and resulting in the most
economically advantageous tendering, nurses become
frontline drivers of choosing the materials co-designed
with and for the end-user. Nurses using clinical products
every day can indicate the best and easiest solution to
achieve the best results. The EFN believes that:

+ Every local procurement team should have relevant
clinical expertise at the appropriate time to support
effective procurement decision making;

+ Healthcare organisation, including primary care
centres, boards should include procurement nurses
to make sure investments turn into better outcomes;

+ The procurement process must include identifying
the needs of the frontline for a product/service;

* Procurement strategies and decisions should be
transparent and quality/patient safety should take
priority over quantity and costs;

+ Procurement processes should be proportionate to the
value, complexity and risk of the services contracted,
but should not be overly bureaucratic and;

* Member States should be in line with EU Directives
and explore procurement collaboration between
Member States in order to reduce costs with suppliers.

The position of nurses on the frontline of patient care,
using a vast range of clinical products on a daily basis,
including IT equipment, leaves them uniquely qualified
to offer detailed insight to make the public procurement
process a success.
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Ethical Healthcare asks: Is the market
ready for a novel approach to consulting?

Here, Ethical Healthcare Consulting explains how they look to shake up existing
consulting models with a unique blend of quality combined with not-for-profit status

thical Healthcare Consulting
E(EHC) was set up after the
founders saw how the NHS was
paying so much in fees for quite often
very little return - not in every case of
course, but all too often. Simply put,
the ultimate and overarching objective
of any private enterprise is to deliver
profits for shareholders which means
prioritising profit over patient care,
frequently compromising on quality to
protect profit margins.

EHC hopes to change this and shake
things up a little. The solution was to
create a not for profit community
interest company with a primary
focus on supporting NHS staff and
patients, whilst offering the same
expertise to compete with the big con-
sultancies. In essence, doing the right
thing really well without a financial
agenda. EHC is the only not-for-profit
health informatics consultancy in the
UK with one goal in mind, to do the
best for patients and healthcare
providers whilst offering unrivalled
value for money.

Ethical Healthcare values
EHC believes that true partnership

with the NHS can only be achieved
through trust and alignment of values;
a consultancy that places patients over
profit, aligned with the values of the
NHS. With no focus on profit margins,
values are at the core of EHC's
behaviours, engagement and the
improvements and changes delivered
to the NHS.

How Ethical

Healthcare works
EHC would rather do a

small number of things
really well than dilute
expertise across a wide
range of services and
use contractors that are
not bought into the
organisation’s values.

“EHC services focus on developing
and leading programmes that will
actually be delivered and sustained
and that will make a difference.”

With this in mind, the team has been
created with like-minded experts in
their field. There is no competitor that
can provide more expertise and a
better service at a lower cost. EHC also
spends considerable time transferring
knowledge to staff within partner
organisations so that they continue to
maintain and grow once the expertise
leaves. Additionally, an integral part of
EHC's core offerings is cultural
baselining, ensuring staff have the
tools, capability and core culture to be
successful. It's a holistic approach.

Ethical Healthcare services
EHC services focus on developing and

leading programmes that will actually
be delivered and sustained and that
will make a difference. Purely technical
transformation is a waste of time if
people don't understand the ‘why’
behind it. EHC's approach is one of
inclusiveness and co-production. Staff

must feel that they own transforma-
tion initiatives, but also be provided
with the right strategic framework in
which to deliver lasting change.

Whether it's enterprise imaging or a
replacement EPR system, EHC employs
a range of techniques from value chain
mapping, novel benefits management
approaches and cultural base-lining to
offer a service that is a cut above the
transformation initiatives offered by
other consultancies.

H) ETHICAL

HEALTHCARE CONSULTING
Steve Loveridge
Tel: +44 (0)7779 498 617

Thomas Webb
Tel: +44 (0)7786 731 917

Ethical Healthcare Consulting CIC
info@ethicalhealthcare.org.uk
www.ethicalhealthcare.org.uk
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Can current suppliers survive
the coming revolution?

Ethical Healthcare Consulting asks if current suppliers can survive the coming revolution as

the company looks to the future of the Electronic Patient Record (EPR)

pple has recently announced
that they are making their
health records platform open.

This is a big deal for the whole Elec-
tronic Patient Record (EPR) space. The
key is the wording; Apple are building a
platform but they're absolutely not
trying to build a monolithic EPR. This is
intentional.

They are building a platform that
will contain millions of health records,
in a standardised, normalised and
consented way. In doing so, they are
removing pretty much all barriers to
entry into the healthcare software
market, creating a potential explosion
in digital health innovation.

But why would they do this? It is down
to the platform business model -

providing a large-scale platform they
are essentially creating their own inno-
vation playground. Amazon, Apple et
al. (in other words platform providers)
will all have a helicopter view of what
is doing well on their platform and will
simply buy whatever that is, absorb it
and let it make money for them. Itis a
simple and very successful business
model. They get to buy their future
competitors before they actually
become the competition without cre-
ating the innovation themselves. Look
at Google buying Deepmind, or Face-
book buying Whatsapp, they become
even more dominant in that sector
and so the vicious circle continues.

EHC hopes to change this and shake

things up a little. Our solution was to
create a not for profit, community
interest company with a primary focus
on supporting NHS staff and patients
whilst offering the same expertise to
compete with the big consultancies. In
essence, doing the right thing really
well without a financial agenda. EHC is
the only not for profit health informat-
ics consultancy in the UK with one goal
in mind, to do the best for patients
and healthcare providers whilst offer-
ing unrivalled value for money. We like
to call it ‘value-driven expertise'.

The future
So, what will happen next? We predict
that:

* Apple, Google, Microsoft and Amazon
(amongst others) will continue to
create their healthcare data plat-
forms, catalysing a whole new gener-
ation of innovation of patient/citizen
facing healthcare software;

* The NHS will mandate interoperabil-
ity but... Apple etc. will become the
dominant voices in interoperability
instead, setting data and messaging
standards just by the sheer popular-
ity of their platforms and the apps
sat on them. Users will expect the
systems in their providers to access
these health clouds, so the NHS
bureaucracy will have to keep up
with these standards (which of
course it won't be able to, but Simon
Eccles’ intentions are to be lauded
nonetheless);

* The current monopoly of the existing
supplier community will be broken
and come under attack from pretty
much anyone that wants to have a go
at writing a better system than those
that exist right now without the worry
of building a proprietary data model.
Clinicians will, directly or indirectly,
build their own systems and they will
be far better.

« As proven by the suite of globally
dominant uber-applications such as
Facebook, people’s data is the new
currency. These apps are not free, we
all pay for them with our data. Those
who control the data have all the
power. What we see happening in the
next 10 years will be the gold rush and
marketisation of health and care data.
It will be interesting to see who comes
out on top, but we very much doubt it
will be the current crop of suppliers
with systems built around data intran-
sigence. For them, it is already too late.
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Speeding up health technology
innovation in Wales

Swansea University Medical School is contributing valuable work to help speed up
health technology innovation in Wales

wansea University Medical

School is proud to be a partner

in the new £24 million Accelerate
programme.

Accelerate, which is supported by the
Welsh Government and European
funding, will speed up innovation
in health technology in Wales. The
programme is led by the Life Sciences
Hub Wales and is drawing on the
expertise and capabilities of Swansea
University, Cardiff University and
University of Wales Trinity St David to
develop new, innovative healthcare
products and services, which will
help boost the economy and create
hundreds of new high-quality jobs.

The Accelerate programme, which will
run over three years, brings together
clinical, academic and industry exper-
tise to develop and roll out new, inno-
vative products and services within
the Welsh health and care system.

Professor Keith Lloyd, Head of the
Medical School at Swansea University,
explains that Accelerate will help build
on the already strong life science
sector - which is worth around £2 billion
to the Welsh economy.

Professor Lloyd says: “We are delighted
to be part of this exciting new Acceler-
ate programme. The Medical School
has contributed significantly to the
growing life science sector through
its Institute of Life Science (ILS) at
Singleton campus.

“And as a top three UK Medical School,
we are committed to ensuring the
research, innovation and expertise
within our Medical School is used to
prevent ill health, develop better
treatments and be at the forefront of
new technologies which can be used to
improve care in the NHS.

“Through the Accelerate programme,
we will also be able to ensure we can
improve - not only the health of people
in Wales - but the wealth of the people
in Wales. We will be able to take our
ideas and research out of the lab and
into the marketplace - helping create
new firms and new high-value jobs.”

Swansea University is will create a
Healthcare Technology Centre (HTC)
on its Singleton Campus, the project is
being led by Dr Naomi Joyce. Dr Joyce
says the programme will speed up the
translation of ideas from the healthcare
system into new technology, products
and services to create lasting economic
values in Wales.

Dr Joyce notes: “Swansea University is
leading the Healthcare Technology
Centre (HTC). HTC completes the
Technology Development & Adoption
Pipeline by supporting Research and
Enterprise & Innovation and associated
Skills Development. HTC provides a
platform for companies and researchers
which builds on our research strengths
in biosensors and devices, bioinfor-
matics, bio analytics and biobanking.
Opportunities which require technol-

ogy development/exploitation will be
progressed in partnership with the
private sector, academia, the NHS and
other stakeholders.

“We have a team dedicated to HTC and
Accelerate based in the Medical
School, this will create 16 new jobs at
the School.

“The team is made up of post-
doctoral, technologists, innovation
specialists, technicians and project
managers who will support the devel-
opment of technology and innovation
in the life sciences & health sectors in
collaboration with industry. We are
looking forward to bringing together
the NHS, businesses with the world-
class researchers here in Swansea.”

Cardiff University is leading the Clinical
Innovation Accelerator (CIA). CIA
supports the translation of medical
innovation by identifying and address-
ing the unmet clinical need through
facilitating the application of specialist
research/clinical expertise and facilities.
While the University of Wales Trinity
Saint David is leading the Assistive
Technologies Innovation  Centre
(ATIC). ATIC delivers devices for
improved standards of living. ATIC
focusses on assistive, adaptive and
rehabilitative devices to improve the
prevention of illness and support
self-management of long-term condi-
tions, leading to improved standards
of living and maintaining active
independent living.



Dr Joyce adds: “An example of how
the HTC will work in practice is the
development of a non-animal drug-
testing model. Accelerate will assess
the baseline, needs and analyse the
project before recommending and
agreeing on a detailed plan with HTC
and project partners.

“HTC then provides dedicated resource
and expertise including the provision
of a research technologist to work
alongside the industrial partner
building on research strengths within
Swansea University Medical School, to
develop and test a non-animal, 3D
clinically relevant model.

“The industrial partner can then use
this model to assess the drug toxicology,
safety and penetration. The results will
inform the commercial viability of
proceeding to Phase | Clinical Trials.
The project will then be reviewed by
Accelerate to assess the impact of the
project, which may include the cre-
ation of new intellectual property (IP)
and the leverage of funding to further
develop the innovation.”
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Welsh Government Health Secretary,
Vaughan Gething adds: “Developing
innovative new ways to prevent, treat
and cure illness and disease is a vital
part of the Welsh Government's vision
for the future of the NHS in Wales.
The Accelerate programme and new
health innovation centres fund will
help develop new ideas for health
products and services more quickly for
use in our NHS and across the world.”

**Accelerate will be showcased at Swansea
University's Collaborate 2018 event. This free life
science and health conference will be held on
October 17, 2018, at the University’s Singleton
Campus - to register visit: https://www.event
brite.co.uk/e/collaborate-2018-tickets-
48022755354?aff=es2

If you would like to get involved as a sponsor,
exhibitor or event collaborator - please email
the Medlical School at medevents@swansea.ac.uk

For more information about the Accelerate
Programme please email:

Htc.accelerate@swansea.ac.uk

To find out more about Swansea University
Medical School visit:

www.swansea.ac.uk/medicine
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New Medical Pharmacology degree
“could help reduce the NHS financial burden”

Dr Lisa Wallace, Course Director from Swansea University Medical School explains their exciting
new Medical Pharmacology degree which “could help reduce the NHS financial burden”

new Medical Pharmacology
course at Swansea University
Medical School could help

reduce prescribing error costs incurred
by the NHS.

A recent report commissioned by The
British Pharmacological Society and
produced by PWC has estimated the
financial costs incurred from inappro-
priate and inefficient medicines use
and prescribing error as £826million.

The report title “Clinical Pharmacology
and Therapeutics: The case for savings
in the NHS December” reveals that
if the NHS recruited more clinical
pharmacologists the cost of human
prescribing error could be significantly
reduced.

Dr Lisa Wallace, course director of
the new Medical Pharmacology at
Swansea University Medical School
and a Vice-President of The British
Pharmacological Society (BPS), said
the new Pharmacology degree at
Swansea will ensure students gain a
solid pharmacology understanding -
before they pursue a career in
medicine - which will help create an
upskilled NHS workforce and in turn
help reduce prescribing errors.

Dr Wallace explains: “We believe that
by giving our students - who are poten-
tially our future clinicians - a really
strong grounding in medical pharma-
cology this can work towards signifi-
cantly reducing the cost currently
incurred by the NHS.

“The BPS report states that for every
£1 spent to hire additional clinical
pharmacologists has the potential to
reduce NHS costs by almost £6.

“This new degree is the first step in a
career as a clinical pharmacologist.
Clinical pharmacologists are trained
doctors who focus on the safe and
effective use of medicines. They have
a multi-faceted role within the NHS
which includes treating patients,
training other clinicians in prescribing
best practice, and the development of
innovative new medicines.”

Clinical pharmacologists are special-
ists in the detection and management
of poisoning. They lead specialist
poison centres and provide advice to
other clinicians. The BPS evidence
shows that poisoning costs the NHS
up to £226 million and that an addi-
tional 78 clinical pharmacologists
recruited to the NHS could unlock £6
million of savings.

Helping to reduce financial

costs of prescribing errors
Dr Wallace adds: “The BPS report states

there is clear evidence that over a
long period of time the recruitment of
clinical pharmacologists could make
significant savings to the NHS.

“Clinical pharmacologists can help
reduce the incidence and treatment of
Adverse Drug Reactions (ADRs), the
detection and management of poison-
ing, reduce prescription errors, help
boost clinical R&D. And as they have

an in-depth knowledge of drugs and
their interactions, they are also able
to improve adherence - which means
ensuring that people take their
medicines in the appropriate way.”

Medical Pharmacology lecturer Aidan
Seeley, who has recently joined the
teaching team at Swansea, adds
that their new Medical Pharmacology
degree will give those students who
want to pursue a career in medicine a
brilliant understanding of how these
errors can be reduced.

He notes: “Our new Medical Pharma-
cology course provides students with
an exceptional level of training and
specialist knowledge. This is particu-
larly important for those who want to
pursue a future career in medicine.

“It is vital that our future NHS work-
force have a strong knowledge and
understanding of how drugs work, how
they act on the body and how the
body metabolises these drugs - this
increased knowledge will hopefully
reduce prescribing errors and could
help reduce the overall financial costs
to the NHS in the long term.”

Prescription errors are estimated to
be present in 7%-15% of all hospital
prescriptions. Many of these errors
result from clinicians with insufficient
training in prescribing drugs to
patients. Clinical pharmacologists
spend approximately 10% of their
time teaching other clinicians about
medicines management and usage.



Based on the BPS evidence clinical
pharmacologists could potentially
unlock up to £18.5 million in savings
from fewer prescription errors.

“A recent report commissioned by
The British Pharmacological Society
and produced by PWC has estimated
the financial costs incurred from
inappropriate and inefficient medicines
use and prescribing error as
£826million.”

The next big thing in
healthcare:
Swansea University Medical School

has also launched a new Population
Health and Medical Sciences degree
programme for September 2018.
Population Health has been described
as “the next big thing in healthcare” by
Monster Jobs.co.uk.

Population Health aims to address
health inequalities by understanding
the health needs of groups of people
and transforming traditional health-
care models to meet those needs.

Professor Phil Newton, Director of
Learning and Teaching, says itis a very
exciting time for Wales's number one
Medical School. He says: “Swansea
University Medical School has once
again been named as the UK's number
3 Medical School - only beaten by
Oxford and Cambridge (The Guardian
University Guide 2019) - is continuing
to expand with the recruitment of new
academic staff, the launch of new courses
and an expansion of its teaching space
across the South West Wales region.

“Our two new undergraduate courses
- Medical Pharmacology and our new
Population Health & Medical Sciences
- are part of our very successful
Pathways to Medicine. Our Pathways
courses give our undergraduate
students the opportunity to progress to
our flagship Graduate Entry Medicine
programme.

“We are delighted to be able to offer
so many courses for undergraduate
students which has now allowed us to
recruit new academic staff.”

.
! Dr Lisa Wallace and Aidan Seeley, from
Swansea University Medical School’s
Medical Pharmacology department
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The priorities for health and social care
policy in Germany

of Health in Germany since March 2018, but he has

been a member of the German Bundestag since
2002. After training as a banker, he took on the role
Parliamentary State Secretary to the Federal Minister
of Finance between 2013 and 2018. This article will
look at his recent efforts to boost the quality of care
in Germany, including improving the daily lives of
caregivers through better staffing and better working
conditions in the elderly care sector.

J ens Spahn has held the position of Federal Minister

In recent news from the Ministry, we learn about the
introduction of the appointment service and supply
law (TSVG), which ensures that patients in Germany
can get medical appointments faster. Under this law,
more consultation hours are expected to be offered.
Commenting on this important policy development,
Minister Spahn says: “We ensure that insured persons
in the future get a doctor's appointment faster.
Doctors who help us to improve care should be paid
higher and outside the budget.” ®

In other news, we learn that the bill to strengthen nurs-
ing staff was approved by the German Cabinet on 1st

August 2018. The aim of this policy is to achieve
improvements in the daily lives of caregivers through
better staffing and better working conditions in the
elderly care sector. Minister Spahn provides his
detailed thoughts on this important healthcare devel-
opment in Germany: “As of January 2019, 13,000
nurses can be hired in inpatient care facilities. And: any
additional or increased nursing job in hospitals will be
fully funded by health insurance. Collective pay
increases in hospital care will also be fully covered by
the payers, retroactively from 2018. The immediate
care programme is a first important step towards
improving care. We are thus taking care of the care
directly and noticeably under the arms. Something is
happening in nursing - with this signal we want to sup-
port nurses in their daily work, to gain new nurses and
to further improve the nursing care of the patients.
And further steps will follow soon.” @

On the subject of care, we find out that the federal
government in Germany wants to inspire more people
to work in the care sector. Minister Spahn along with
Minister for Family Affairs, Senior Citizens, Women and
Youth, Dr. med. Franziska Giffey and Minister of Labor



Jens Spahn, Federal Minister of Health in Germany

and Social Affairs, Hubertus Heil are making a joint
effort in this vein. The intention here is to significantly
improve the day-to-day work and working conditions
of caregivers and to relieve the burden on nurses and
strengthen training in the nursing sector. Together with
the leading minds of the social system and the relevant
actors of care, the three Ministers agreed that concrete
measures must be developed in the very near future.

Providing his own perspective on this important health
and social care policy step forward, Minister Spahn
stresses that good care means affection, but this takes
time and staff hours as well. “That's why we start the
Concerted Action Care. We want to get more people to
take up this responsible job. We want to encourage
caregivers to get back into work or to work full-time
again. The nurses in our country are doing great things
for our society every day. For this, they deserve more
appreciation in the job, good working conditions and
fair pay”, he adds. @

To further reduce new infections with the HIV virus in
Germany, Minister Spahn submitted a bill in July 2018

by which statutory health insurance funds will take on
preventive medicine (PREP) for high-risk patients,
including the associated medical advice and medical
examinations that take place. Commenting on this
aspect of care, the Minister comments: “Germany is
one of the countries with the lowest HIV infection rates
in Europe. But we want to further reduce the number
of new infections. People with an increased risk of
infection should receive a legal claim to medical
consultation, examination and drugs for pre-exposure
prophylaxis.” @

Finally, in June this year, Federal Health Minister Jens
Spahn invited five start-ups for a dialogue with the
Federal Ministry of Health. Together, they discussed
visions and ideas on how digitisation can noticeably
improve health care. At the time, the Minister said:
“For me, it's important for us to shape the processes
of digitisation in health care and not simply accept what
has already started in other parts of the world. That is why
we promote the exchange between the founder scene
and politics with ‘Innovation Meets Politics™. ©
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Antiviral and antitumor therapies

Prof Dr Chris Meier at the University of Hamburg, Faculty of Sciences,

Department of Chemistry explores antiviral and antitumor therapies. He discusses
the intracellular delivery of antivirally active nucleoside triphosphates and argues
that the ultimate challenge is applying these as chemotherapeutics

ucleosides are the compo-
nents of nucleic acids and
play an essential role in the

synthesis of RNA or DNA and in many
other biological events. Synthetic
nucleoside analogues are used in
antiviral and anticancer chemotherapy
and they are the backbone to combat
virus infections nowadays, for example,
the HAART approach against AIDS/HIV.

However, nucleoside analogues need
to be intracellularly stepwise phospho-
rylated into the ultimately active nucle-
oside analogue triphosphate (NTP)
by host cell kinases or, in rare cases, by
virus-encoded kinases. Due to the
substrate specificities of the kinases,
the activation of nucleoside analogues
often proceeds insufficiently.

Furthermore, the clinical efficacy is
hampered by limitations such as low
biological half-lives due to catabolic
transformation. Often, the first phos-
phorylation catalysed by a nucleoside
kinase to give the monophosphate
metabolite (NMP) has been identified
as the limiting step, for example, for
the anti-HIV drug 3’"-deoxy-2",3"-
didehydrothymidine (d4T).

However, for 3" -azido-3"-deoxythymi-
dine (AZT) the bottleneck is not the
NMP formation but the metabolism to
the corresponding diphosphate (NDP)

and recently, we showed that two
uridine nucleoside diphosphates were
very poor substrates for NDP-kinase.
The latter proved that even the last
conversion to NTPs can be rate-limiting.

However, for most of the synthetic
nucleoside analogues, the detailed
metabolism to yield the NTP has not
been studied yet because they were
biologically inactive and therefore
were discarded. The main reason for
a lack of (bio)activity is often an ineffi-
cient phosphorylation. To overcome
the phosphorylation bottleneck, the
design of prodrugs of the phosphory-
lated metabolites can be an option to
restore antiviral or antitumor activity.
This concept has been successfully
used for monophosphorylated nucle-
osides. Examples of such NMP-pro-
drugs are the enzyme triggered
McGuigan Protide-strategy, which is
used successfully in HCV chemother-
apy (Sofosbuvir) and the chemically
driven cycloSal-technology introduced
by us. Interestingly, previously to our
own work, delivery approaches for the
higher phosphorylated metabolites
were published in only a very few
reports and all of them failed.

Despite the success of NMP prodrugs,
such as the anti-HCV agent Sofosbuvir
and the successful intracellular deliv-
ery of NDPs, the final goal in the field

of pronucleotide development is
the intracellular delivery of NTPs. The
advantages are obvious. Firstly, the
complete phosphorylation is by-passed
because the ultimately active NTP is
delivered and secondly, catabolic pro-
cesses which normally only take place
at the nucleoside or the NMP level can
be avoided. Despite these obvious
advantages, almost no reports were
published on the development of NTP
prodrugs.

There are important challenges to be
solved in NTP prodrug development.
Firstly, the inherent lability of the
triphosphate unit because of reactive
phosphate anhydride linkages and
secondly, the high negative charge
that has to be compensated by
lipophilic masking groups. Thirdly, a
possible unselective cleavage of these
masking groups and fourthly, the
potential low stability of the delivered
NTP towards kinases/phosphatases.
Hence, the common opinion in the
field was that it is almost impossible
to develop prodrugs of NDPs or NTPs.

However, in 2008 we published on the
first NDP prodrugs, the so-called
DiPPro-approach to bypass the
second phosphorylation step.” These
prodrugs showed very good antiviral
activity in HIV-infected human T-lym-
phocyte cell cultures and clearly
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formed the nucleoside diphosphates
in cell extracts.

In 2015, we disclosed the intracellular
delivery of nucleoside triphosphates
through a prodrug technology (TriPP-
Pro-approach, Scheme).?® In contrast
to the cycloSal-approach, as in the
DiPPro-approach, in the TriPPPro-
approach the delivery of the NTP is
triggered by an enzymatic activation
within the masking group. In our work,
we have used two different synthesis
routes towards the TriPPPro-deriva-
tives. One route is based on the phos-
phoramidite chemistry and needed an
oxidation in the final reaction step,
while the second route involves
H-phosphonate chemistry.

Using the second route, nucleoside
analogues or masking groups sensitive
for oxidation can also be used. Addi-
tionally, we reported on the biophysical
properties of the TriPPPro-derivatives,
a PCR assay, the antiviral activity of a
variety of approved, as well as so-far
non-active nucleoside analogues, plus
cellular uptake study and the intracel-
lular delivery of the NTP using a fluores-
cent nucleoside. Recently we proved

the in-vivo efficacy of a TriPPPro-com-
pound against HCV in mice. These
studies demonstrated the general
applicability and potential of the
approach.

In conclusion, our work on the design
of pronucleotides led to the first exam-
ple of a nucleoside triphosphate pro-
drug. The key to this approach was
that the reactive phosphate anhydride
linkages of the TriPPPro-compounds
were stabilised by the presence of
negative charges. However, by keeping
the charges the polarity has to be
compensated by the lipophilicity of
the two masking groups connected to
the terminal phosphate group. The
second important feature was to use
an enzyme-catalysed cleavage within
the masking group which avoided
almost all possible side reactions asso-
ciated with the triphosphate moiety.

So, the results obtained proved that
the TriPPPro-approach enables the
intracellular delivery of bioactive
NTPs. Thus, the TriPPPro-strategy
offers a high potential to be used in
antiviral and antitumor therapies. The
approach can be used for all those

nucleoside analogues that lack effi-
cient conversion into the triphosphate
form. Also, compounds that are quickly
catabolised may be rescued by this
approach. Moreover, the approach
might be also suitable to address
chemical biology questions by delivering
triphosphorylated nucleotide probes
into cells.
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Health research: The challenge of
cleaving proteins in the membrane

Regina Fluhrer from the LMU & DZNE in Munich explains an aspect of health
research that concerns how proteases embedded in cellular membranes hydrolyse
other proteins and the challenges they must overcome

he concept of proteolysis was

first discovered in 1836, when

Theodor Schwann, a German
researcher, purified pepsin as an
enzyme capable of fragmenting nutri-
ent proteins in the intestine. Peptide
bonds, the chemical bonds that connect
amino acids within a protein, are very
stable and hydrolysis, the breakage with
water, is not easy. This is important
because it allows, for instance, that we
can shower in the morning without our
skin dissolving. However, it is a hurdle
if it comes to degradation and, thus,
cleavage of these bonds, since energy,
the so-called activation energy, needs
to be invested. Here, proteases come
into play: with their special active site,
also known as the catalytic centre,
they interact with their substrates
forcing them into a special confirma-
tion that reduces the activation
energy allowing hydrolysis of peptide
bonds within milliseconds that with-
out this catalysis would take hundreds
of years and life wouldn't be possible.

To date, more than 500 human
proteases, with specificity for an even
greater number of substrates are
known. However, the vast majority of
these proteases are soluble proteins
that are active in an aqueous environ-
ment within cells and tissues or in
body fluids like blood.

In 1997, more than 150 years after the
discovery of the first protease, it
became evident that proteolysis also

occurs within cellular membranes.
Membranes of cells are composed of
lipids that arrange as bilayer to
separate the inner of a cell from its
surroundings, but also allowing a lim-
ited and very selective permeability,
particularly for small molecules. To
allow passage of larger or charged
molecules, like glucose and certain
ions and to enable cells to communi-
cate with their environment, various
proteins are integrated into cellular
membranes.

Many of these proteins span the mem-
brane with domains that are mainly
composed of amino acids that allow
interaction with lipids. These proteins
are termed integral membrane pro-
teins. Like all cellular proteins, integral
membrane proteins are subject to a
permanent turnover that requires de
novo synthesis and subsequent degra-
dation. Protein degradation requires
proteases since they are the only
players in a cell capable of hydrolysing
peptide bonds.

Proteases capable of cleaving peptide
bonds in membrane-embedded pro-
tein domains, face specific difficulties
compared to proteases cleaving
soluble proteins: i) the peptide bonds
in their substrates are embedded in
lipids and thus access of the protease
to its substrate is much more difficult
than in solution. ii) lipid-embedded
protein domains tend to form ordered
helical structures, which again

aggravates cleavage. iii) water, critical
for hydrolysis, is much less abundant
in membranes. iv) diffusion rates in
lipid environment differ from that
in solution.

Remarkably, despite these additional
challenges, intramembrane proteases
apply similar catalytic strategies as
their soluble cousins. Based on the
amino acids or co-factors critical for
catalysis in their active centre four
major classes of intramembrane
proteases have been identified:
metallo, serine, glutamyl and aspartyl
intramembrane proteases.

The peculiarity of these proteases is
that their active site, like the cleavage
site in their substrates, localises to
domains embedded in the cellular
membrane. In addition, intramem-
brane proteases comprise further
membrane-spanning domains that
allow the formation of a pore-like
structure in the lipid environment.
Thus, intramembrane proteases com-
bine protease features with that of
transporters and channels as they are,
for instance, used to carry glucose or
sodium ions over membranes. Their
membrane-spanning domains allow
contact with the integral membrane
domains of their substrates and most
likely by a lateral opening of the
pore-like structure the substrate gains
access to the protease active site. This
structural layout also allows access of
water molecules so that proteolysis
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can take place. Although the mecha-
nism of the actual peptide bond
hydrolysis is similar to that observed
for soluble proteases, kinetics of
substrate recognition and cleavage by
intramembrane proteases seems to
be fundamentally different and are far
from being completely understood.

“Remarkably, despite these additional
challenges, intramembrane proteases
apply similar catalytic strategies as
their soluble cousins. Based on the
amino acids or co-factors critical for
catalysis in their active centre four
major classes of intramembrane
proteases have been identified:
metallo, serine, glutamyl and aspartyl
intramembrane proteases.”

Cleavage of integral membrane
proteins by intramembrane proteases
liberates protein fragments on both
sides of the membrane. Thus,
intramembrane proteases not only
initiate degradation of membrane
proteins but also produce protein
fragments that are capable of trans-
mitting signals across membranes. In
that context, S2P, a metallo intramem-
brane protease, has been linked to
the regulation of cholesterol synthesis,
SPPL3, an aspartyl intramembrane

protease to the regulation of protein
glycosylation and various intramem-
brane proteases contribute to cell
differentiation (read more in the
January 2019 edition of Open Access
Government).

Moreover, intramembrane proteases
contribute to the proper function of
the immune system (read more in the
April 2019 edition of Open Access
Government) and are implicated in the
development of neurodegenerative
diseases (read more in the July 2019
edition of Open Access Government),
cancer and infectious diseases (read
more in the October 2019 edition of
Open Access Government).

Compared to soluble proteases,
which have become important and
valuable targets for treatment and
prevention of human diseases, like
HIV infections, high blood pressure or
stroke, intramembrane proteases are
only known for a short period of time.
To utilise intramembrane proteases in
the future as targets to treat or even
cure diseases, it is indispensable to
understand their cleavage mecha-
nisms, substrate repertoires and phys-
iological function in depth. Therefore,
much more basic research on these

Prof Dr Regina Fluhrer

fascinating enzymes will be required
to raise this treasure.
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BRoTHER: A network for digitalisation in
biobanking to promote personalised medicine

Christoph Brochhausen', Judita Kinkorova?, Karl-Friedrich Becker3, Dalibor Valik*, Ondrej Topolcan?
detail the marvellous work of BRoTHER, a network for digitalisation in biobanking to promote the

use of personalised medicine

RoTHER is a Bavarian-Czech
B project funded by the Bavar-
ian-Czech Research Agency to
optimise the cooperation between
biobanks via digitalisation. To reach this
goal, a student exchange programme
was established to bring knowledge
about new developments in the vari-
ous hard- and software components
dealing with tissue and liquid bio-
banking. In workshops and symposia,
new methods are addressed to com-
bine aspects of digitalised workflows
to connect biobanks and facilitate
common biobank projects.

Personalised medicine is one of the
leading concepts in modern medicine
and represents a fast-growing field of
modern patient care. In this context,
biobanking plays a crucial role to
promote further applications in
personalised medicine. Digitalisation
represents great chances to optimise
patient care and research but holds
also some relevant risks. The chances
of digitalisation are given in the
harmonisation and consolidation of
clinical data from different resources.
With that, double documentations
and errors during the documentation
steps could be minimised.

Since research in personalised
medicine needs highly specific and
entirely characterised cohorts, the
interaction of biobanks with further
databases for clinical, laboratory and
imaging data will become increasingly

important. Good data integration from
these different data sources represents
a crucial prerequisite to build-up
relevant collectives for basic and
translational research. This is especially
true when it comes to rare diseases,
but also with a view to creating highly
specialises and characterised cohorts
a multicentre approach is mandatory,
to ensure the inclusion of significant
numbers of biobank specimens at the
appropriate time.

Therefore, the interconnection of
biobanks and network building is an
important issue for the future devel-
opment of biobanking. For biobanks
in the clinical context, digitalisation to
share information and knowledge
automatically represents an important
parameter. To admit modern tech-
nologies in hardware and software
solutions in the existing biobank
structure will be an important aim
for the coming years. In this vein,
the interaction and cooperation of
biobanks from different countries
have to overcome special challenges
even if these countries are located
within the European Union (EU).

BROTHER (Biobank Research on
Telemedical Approaches for Human
Biobanks in a European Region) is an
interconnecting project aimed to
analyse the obstacles, which have to
be overcome if clinically related
biobanks from two national health
care systems plan to work together.

Beneath the aim to identify these
obstacles, an important issue is to find
solutions to enable the set-up of
common biobank projects. BROTHER
will check how digitalisation could help
to overcome obstacles and to improve
inter-biobank project management.

A further important aim of BROTHER
is to disseminate the idea of biobank-
ing and the idea of the relevant role of
digitalisation of biobanking to young
academics and to a broader public.
BROTHER is a project within a consor-
tium of four biobanks, two in Bavaria
and two in the Czech Republic. These
are namely the biobanks of the
University Regensburg, that of the
Technical University in Munich, that of
the Faculty Hospital of Pilsen and last
but not least that of the University of
Brno. This project is supported by a
grant of the Bavarian-Czech University
Agency (BTHA) with funding coming
from the Bavarian State Ministry of
Finance. The aim of funding is to
promote the cooperation in a border
region of two different healthcare
systems with different healthcare and
research infrastructures. Therefore,
the project partners have the under-
standing to give a relevant example of
inter-systemic cooperation.

BROTHER is an acronym standing for:
“Biobank Research on Telemedical
Approaches for Human Biobanks in a
European Region” addressing the dig-
ital approach for the optimisation of
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Fig. 1 The BROTHER logo: The acronym BRoTHER stands for Biobank Research on Telemedical
Approaches for Human Biobanks in a European Region. The round, dot-like figures represent the
geographical locations of the project partners. The colours are that of the corporate identity of
the related universities (blue for Munich, grey for Regensburg, red for the Faculty Hospital Pilsen
and dark blue for Brno). The lines symbolised the interconnectivity between the partners without
creating a closed network to demonstrate the openness for further partners (logo Design: “Griine

Kommunikationsdesign”, www.gruene-kd.de)

biobank cooperation. Furthermore,
our acronym is dedicated to the phrase
“Every man became a brother” in the
European anthem; this should illustrate
the strong commitment of the project
partners to the European spirit.

Finally, BROTHER clearly conveys the
close relationship between the network
partners, which comprise a very open
and trustful way of interaction. To
illustrate the vision of a closely related
network a logo was designed by a
professional communication design
agency (http://www.gruene-kd.de/).
The philosophy behind the brand
development was to symbolise both
the close connectivity of the partners
and the openness of the network for
potential new partners (fig.1).

One important tool to reach the goal
of BROTHER is a set-up of different
interdisciplinary events. The backbone
is a student exchange programme
with site visits of students in all partner
biobanks to make them familiar with
different techniques in biobanking and
related research.

Furthermore, we have established a
summer school, which will be held
every two years at one of the partner
sites. The summer school addresses
the tremendous technical develop-
ments in sample preparation, storage
techniques and IT-infrastructure, which
will influence the field within the next
years rapidly. Actually, the recent EU
data protection regulation provides a
new legal framework for using biobank
data and leads to challenges in world-
wide biobank cooperation and sample
exchange which was an important
issue during the first summer school
held in Regensburg end of September
2018.

In hands-on courses about the latest
technical developments in biobanking,
the participants had the opportunity
to learn and discuss the huge progress
in biobanking with international
experts in the field and learn how to
implement the new data protection
regulation in international projects
both within and outside of the EU. To
the best of our knowledge, that is a
unique format in the field which

brings undergraduate and graduate
students together with post-docs,
researcher and clinicians to learn
together how digitalisation could be
integrated with the infrastructure of
biobanking.

One last thought is that digitalisation
in health care and biobanking will be
the challenge of the coming decades.
BROTHER aims to seize this challenge
to make students and researchers fit
for digitalisation in biobanking.
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Precision medicine and biobanking:
Future directions

iobanking is increasingly recognised as an
B essential activity underpinning scientific break-
through in precision medicine and leading to
new treatments’. Biobanking is a collective term which
describes the process by which biological samples
(bodily fluid or tissue) and associated data are collected,
annotated, transferred, stored and redistributed for
future research in order to improve our understanding
of health and disease. The last two decades have
seen sustained growth in the creation of biobanks and
as such, biobanks now exist in almost every country,
university and medical research institute/hospital.

Precision medicine research is based on the analysis
of samples with clinical data - and, because the
associations are often weak, we need these samples
in large quantities. The implication is clear: if more,
well-characterised, high-quality samples are available
through biobanks, the faster research will advance and
impact upon the faster delivery of precision healthcare
today. The systematic collection of human samples of
high quality is a key element to the success of future
treatments. Biobanks are now being relied upon to
standardise tissue collection for improved science
quality and to actually drive research.

Biospecimen research: Where biobanking
becomes science

A new line of thinking is emerging in biobanking: the
need to identify and develop indicators (biomarkers)
to show if a given sample has the quality to be used
with a certain technique. Before using the sample, a
simple test can show its quality and usability and if
during the lifetime of the sample, it was kept in the
appropriate conditions.?® Such biomarkers should
allow researchers to compare analytical results from
biologically identical samples, processed in different
ways or stored for different periods of time. Biospeci-

men research is a new concept and often scientific
journal editors refuse to consider such manuscripts
for review, stating that the subject is not considered to
be a priority. However, sample quality underpins the
accuracy of all subsequent research done with those
samples and can impact on the reproducibility and
robustness of the results.

A number of governments globally, including the U.S.
and the EU, are increasingly interested in this area on
account of the lack of reproducibility in scientific
research. ISBER is leading global discussions aimed at
the identification of such biomarkers. ISBER has organ-
ised a number of Biospecimen Research Symposia
(Luxembourg, February 2018; Berlin, February 2019)
with global leaders in the field. As the technology in
medical research develops at a fast pace, biobanks
need to provide the evidence of the shelf-life or the
fitness-for-purpose of the samples they supply.

Harmonisation of standards leads to
scalability

The two most important aspects of a biobank are con-
sistency and quality. The validity of the data generated
by biobanked samples depends on their quality, which
is, in turn, is dependent on the use of stringent stan-
dards in collecting these samples and delineating
patient characteristics. A number of best practices and
guidelines have been published over the last few years,



such as the ISBER Best Practices 4th edition;* while at
the end of 2018, the International Biobanking stan-
dards are expected to be published by the ISO TC276.°
For the first time, these documents will be aligned,
indeed, this development is expected to introduce a
new level of harmonisation across the entire field. The
expectation is that the introduction of these standards
will allow for the scaling of the biobanking operations
and the support of major research projects, both in
academia and the pharmaceutical industry.

Innovative digital technologies

Biobanking is not only the collection of biological
samples but also of related data which would allow the
meaningful study of the collected tissue. The added-
value for the collected samples is created by annota-
tion, analysis and transformation of samples to other
derivatives, such as genetic information. All these tech-
nological advancements will need to remain aligned
with proper data governance and donor privacy pro-
tection. The management of human tissue in research,
therefore, inevitably leads to a requirement to manage
the data generated from laboratory investigations and
linked clinical sources.

Aided by a continuous level of standardisation, new
methods such as predictive analytics and artificial intel-
ligence (Al) are slowly making inroads into biobanking.
The interrogation of vast quantities of data from a
large biobank can now be completed within a few
weeks (even remotely) as opposed to months or years
previously. The large size of many biobanks, coupled
with the enormous potential of health records and
other electronic health data, place this type of research
in the forefront of making significant contributions to
health care.

New capacities requiring new support
mechanisms

This aspect of biobanking sustainability is critical for
precision medicine research. The increased demands
on the types of samples and processing provided by
biobanks create increasing operating and financial
pressures. Success cannot be gauged any longer by
simple supply and demand principles and judged on
the efficiency of the ability to move samples.® Instead,
if we accept the fundamental truth that banked
samples are sources of information, biobanks should
be judged on their ability to generate knowledge, the

discovery of clinical innovations and implementation
of new practices that will ultimately lead to improved
health outcomes for patients.
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Indoor air pollution: A neglected yet
important risk to public health

he Lancet Commission on Pollution and Health
Thas declared pollution as the greatest health risk
to the world population of which air pollution is
by far the greatest contributor . The principle outdoor
pollutants are particulates (PM,;, PM, . and ultrafine
particles), both primary from exhaust and tyre/brake

wear and secondary from atmospheric chemical inter-
actions of pollutants.

In the developed world, most air pollution is traffic
related, although emissions from intensive agriculture,
through the formation of secondary particles, is
becoming increasingly problematic. Modern-day toxic
pollutants comprise oxides of nitrogen (NO,, including
NO,), ozone (a secondary pollutant produced by the
action of sunlight on atmospheric pollutant mixtures)
and volatile organic chemicals (VOCs, including poly-
aromatic hydrocarbons from incomplete combustion)
and ammonia from agriculture.

In 2016, the Royal College of Physicians (RCP) and Royal
College of Pediatrics and Child Health (RCPH) published
a ground-breaking report highlighting the serious
health issues being created by air pollution in the UK
with an estimated 40,000 deaths from cardiovascular
and lung disease brought forward and substantially
greater effects on morbidity from a wide range of
diseases @. An important conclusion from this report
was that air pollution acts across the entire life course

from conception to old age; exposure to pollutants in
early childhood, contributing to excess morbidity and
mortality in later years ©.

While there has been the most emphasis on pollution
exposure outdoors, the average person in Britain
spends just 8% of their time outside on a weekday,
meaning less than two hours a day out of doors.
Approximately 80% of outdoor pollution penetrates
the built environment including homes, transport,
schools and the workplace®. The indoor environment
is clearly where most exposure to outdoor pollutants
occurs. The ingression of outdoor pollutants will be
worse in buildings close to busy roads and junctions
as encountered more frequently in the more socioeco-
nomically deprived communities in whom there are
other drivers of adverse health ©. This has recently
become a major issue for urban schools and especially
the presence of idling vehicles on the school drop-off
and pick-up.

The indoor setting is also the source of a wide range of
additional pollutants, both chemical and biological.
Carbon monoxide is the most widely known indoor
pollutant for which there are tight regulations. Another
well-known pollutant, second-hand tobacco smoke, is
highly toxic both through direct effects when inhaled,
but also when chemically reacting with other indoor
pollutants (third-hand tobacco smoke) ©. Other major
indoor sources of pollutants include cooking (particles
and NO,), the burning of fossil fuels and wood (espe-
cially if damp) for heating, household aerosol sprays,
polishes and cleaning products. In the average house,
concentrations of VOCs indoors are 7-times higher
than in ambient air ™. These derive from a wide range



of sources including cooking fats and oils, polishes,
lacquers and paints as well as aerosols, pesticides,
personal care products, open fireplaces, scented candles
and air fresheners. The use of personal and home
products indoors is now contributing significantly to
outdoor VOC pollution @

Recent work has highlighted the many chemical trans-
formations of pollutants that can occur indoors ®.
Such chemistry is associated with three of the top 10
risk factors for negative health outcomes globally:
household air pollution from solid fuels, tobacco
smoking and ambient particulate matter pollution.
Highly oxidised organic compounds arise from auto-
oxidation mechanisms initiated by either ozone or
active radical attack. Reaction of an airborne organic
chemical with a single oxidant molecule can lead to the
formation of multiple oxygenated functional groups
within seconds. This changes the organic reactant from
a gas to a molecule that will condense to form second-
ary organic aerosol (SOA) particles. One such example
is nicotine’s reaction with ozone to form carcinogenic
nitrosamines.

Although much less is known about the additional
effects of indoor air pollutant exposure on health,
there is increasing evidence that this may contribute
to a chemical burden on the developing fetus. This
increases the risks of incident asthma and allergies,
impared cognition, lung and cardiovascular development,
somatic gene mutations and endocrine pathways
(endocrine disrupting chemicals) in cancers, a decline
in male and female fertility and chronic diseases
associated with ageing su