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Welcome to the Winter 2021 edition of
ReSourcE. In this edition, we turn to the ever-
accelerating field of innovation in health as
the primary focus. We hear from experts and
leading thinkers within the Fellowship and
Young Academy of Scotland on the use of new
technology in healthcare, as well as innovation
in emerging practices. Professor Devi Sridhar
looks beyond Covid-19 and to the prevention
of future pandemics, while Professor Clive
Badman considers how to future-proof
medicine supplies, with shortages caused by
the current pandemic and Brexit. Elsewhere,
Professor Boyd Robertson highlights the use
of drone technology in NHS Highland for
transporting critical clinical supplies; and

Dr Maiwenn Kersaudy-Kerhoas describes
exciting new capabilities of decoding the DNA
of pathogens in real time. Finally, The Last
Word? from Professor Peter Mossey states

the case for health coaching programmes for
instigating real behaviour change, toward a
new era of disease prevention.

Since publishing the last edition in August,
with its focus on the global climate crisis and
COP26, the RSE has continued to channel
its resources and expertise of the Fellowship
across our policy work, media and events to
support ongoing dialogue and discussion on
the climate crisis. You can read more about
this work at: rse.org.uk/climate-change-hub.

The RSE's Post-Covid-19 Futures
Commission has also published its learnings
and key recommendations for decision-makers
on building a fairer and more resilient society
in Scotland. You can read about this report and
recommendations in the following pages.

T hope you find this edition insightful and
stimulating and, as always, we welcome your
feedback and ideas for future editions by
emailing comms@theRSE.org.uk

Dr Rebekah Widdowfield
Chief Executive, RSE

Professor Devi Sridhar
FRSE, Chair in Global
Public Health and
Director, Global Health
Governance Programme,
University of Edinburgh.
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Sir John Ball welcomed as the
new RSE President

ollowing a competitive election

of the RSE Fellowship, Professor

Sir John Ball was appointed

President at the Annual
Statutory Meeting in October.

Sir John succeeds Professor Dame
Jocelyn Bell Burnell, who returned
as interim President following the
conclusion of the term of office of
Professor Dame Anne Glover.

Commenting on Sir John’s
appointment, Dame Jocelyn said: “T am
delighted to hand over to Professor Sir
John Ball as the new President of the
Royal Society of Edinburgh. During my
Presidency, I set out RSE’s desire to play
an even greater role in the wellbeing of
Scotland and all its people. Returning to
RSE as interim President in May, I have
been very pleased to see the progress
that has been made over recent years
through initiatives such as the Women
in Science exhibition and, most recently
the Post-Covid-19 Futures Commission.
I look forward to seeing RSE’s continued
development and evolution under Sir
John’s Presidency.”

Professor Sir John Ball, who was
elected an RSE Fellow in 1980, began
his career at Heriot-Watt University,
eventually becoming Professor of Applied
Analysis, before moving to Oxford in
1996 as Sedleian Professor of Natural
Philosophy and Fellow of The Queen’s
College. He later returned to Heriot-Watt

in 2018 as
Professor of
Mathematics.
He has held
visiting
professorships
at the
University
of California
at Berkeley, at the

Université Pierre et Marie Curie, Paris,
at the Tata Institute of Fundamental
Research, Bangalore, at the Institute

for Advanced Study, Princeton, and at
the University of Montpellier II. He is

a former President of the International
Mathematical Union and member of
the Executive Board of the International
Council for Science. He was knighted in
the New Year Honours list for 2006 for
services to science.

Responding to his selection, Sir John
said: “The Royal Society of Edinburgh,
with its long history and tradition, is one
of the great institutions of Scotland, and
it plays a vital role both in supporting
intellectual life and providing expert and
impartial advice to society at large. To be
elected President is both an honour and a
challenge, and I look forward to working
with the Fellows and professional staff of
the Society as it moves forward.”

Alongside Sir John Ball, new Office
Bearers have been elected to join RSE
Council, taking up office in April 2022.

Meeting the Covid challenge

The RSE has published the latest Annual Report for April 2020-March 2021

The RSE Annual
Report can be found
here:
https://rse.org.uk/
rse-publishes-annual-
report-april-2020-
march-2021

he year brought significant

challenges as Covid-19 led

to unimaginable losses for

individuals, communities and
businesses and had a profound impact
on our work and home lives. In the midst
of the pandemic, the RSE remained
steadfastly committed to delivering its
mission of ‘knowledge made useful’,
adapting both our working practices
and our focus to the world in which we
found ourselves. The 2020-2021 annual
report shares the highlights of what was
an exceptional year where we shifted all
our activities online, continued to deliver
a core programme of activity, while
reorienting other work to Covid-19-related
priorities.

-> NEWS

he RSE is delighted

to introduce the roll-

out of its new website,

providing an updated

design and an enhanced

user experience. Working
closely with website designers and
developers, and in consultation with
arange of RSE stakeholders, we have
spent ten months determining how users
engage with the RSE online and how this
could be improved. We have used these

“It has been really interesting
to speak with the different
RSE stakeholder groups, work
out how to best engage with
them, and provide them with

the best experience we can”

STEVE WILSON, DIGITAL COMMUNICATIONS
OFFICER

findings to inform a refreshed design for a
new RSE website, with more content from
RSE Fellows including opinion pieces

and blogs, as well as making it easier to
find details of the latest funding calls and

Introducing a new look
for the RSE website

public engagement activities.

Steve Wilson, Digital Communications
Officer at the RSE, said, “This has been
areally great project to work on. While
it’s exciting to have a shiny new website,
it has been really interesting to speak
with the different RSE stakeholder
groups, work out how to best engage with
them, and provide them with the best

experience we can. I'm looking forward to
launching the new website and to bring
forward this reasoning into our future
work and publications.”

We invite users to browse and
experience the new features and
submit any feedback or issues to
comms @therse.org.uk

Visit rse.org.uk

Tea & Talk podcast goes fourth

he fourth series of the RSE's
Podcast, Tea &5 Talk, has now
launched. The podcast is
inspired by the coffee houses
of the 18th century, where
great thinkers would come

together to discuss ideas
learning and make knowledge Te d &

useful and, to do that, we Ta ! k
h the

and matters of the day. The
RSE’s mission is to advance

are continuing to hold

conversations with some of . =

our Fellows and other leading ® “
experts in Scotland to talk 4
about important issues and . J
challenges we face as a society.

Launching the fourth series and focusing
on climate change, RSE Chief Executive
Dr Rebekah Widdowfield speaks with RSE
Fellows Professor James Curran MBE FRSE
and Professor Duncan Maclennan CBE
FRSE about the impact of climate change on
Scottish cities, and the policy
and lifestyle changes needed
in order to make cities more
environmentally friendly. In
the second episode, we speak
with members of the RSE
Young Academy of Scotland,
Dr Sandro Carnicelli and
Dr Leslie Mabon about the
impacts of climate change
on tourism in a post-Covid

world. We consider transport, mobility
and what net zero means in practice with
Professor Gordon Masterton OBE FRSE
and Professor Iain Docherty FRSE. In
episode four, Professor Maggie Gill OBE
FRSE and Professor Colin Campbell FRSE
join to discuss the critical role that land use
plays in both mitigating and adapting to
climate change. Finally, Professor Jim Skea
CBE FRSE and Professor Camilla Toulmin
FRSE bring their expertise on what is
required to reach both a Scottish and global
just transition.

All episodes of Tea & Talk are available on
www.rse.org.uk, as well as Apple Podcasts,
Spotify and Google Podcasts, where you can
subscribe and keep up to date with each series.
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- POST-COVID-19 FUTURES COMMISSION

eimagining Scotland

The RSE’s Post-Covid-19 Futures Commission has published its
learnings and key recommendations for decision-makers on building
a fairer and more resilient society in Scotland

n Spring 2020, the Royal Society
of Edinburgh established the Post-
Covid-19 Futures Commission.
Bringing together leading thinkers
and practitioners from a breadth
of sectors and backgrounds,
the aim of the Commission was
to contribute to Scotland’s recovery and
renewal; and generate learnings that would
support a better future.

The Commission explored four key themes
through working groups on how to build
national resilience; what makes good public
debate and participation; the use of data,
evidence and science in understanding
and responding to Covid-19; and how
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inclusive public service was witnessed
throughout the pandemic. The learnings and
recommendations of the Commission have
now been brought together into a report,
Coming Out of Covid-19: Reimagining
Scotland, which conclude:

¢ Public participation in decision making
is key. The Commission recommends the
Scottish Government establishes a National
Participation Centre for Scotland, which will
be tasked with working across Government
and its agencies, as well as within
communities and businesses, to support
genuinely effective public engagement. This
would be supported by development of a
National Participation Strategy for Scotland,

in which third sector bodies and academic
experts set out a vision for how best to
engage citizens in the development and
delivery of public policy and services.

¢ Preparedness is vital. An independent
foresighting centre should be established,
tasked with assessing future risk and
preparedness. It would be responsible

for advising Government, its bodies and
business leadership organisations on
effective management of these risks and how
best to support resilience. The Commission
also recommends that the RSE should

work with the Scottish Government and the
university sector to develop a rapid response
service that enables the Government and

wider public sector to rapidly access good
quality, independent evidence and expertise
from across the academic community, in a
crisis situation.
e Improving how science is communicated
and increasing public trust in science
is imperative. A fully independent fact-
checking service should be created to
review and challenge misreporting and
support accurate presentation of scientific
information in the public domain. The
Scottish Government should also work with
partners to support an informed national
conversation about the use of personal data
and data sharing for public good, to inform
responses to future pandemics and other
societal challenges.
¢ A transformation in how we deliver
public services is critical. The Scottish
Government should set up a public service
transformation partnership to actively
promote the principles and experience of
social prescribing from around Scotland and
beyond. The Scottish Government should
also reaffirm and recommit to the principles
of the Christie Commission, and work with
delivery partners to implement them across
public services and beyond, with business
champions engaged to support the approach.

Speaking about the report, Professor Dame
Anne Glover FRSE and Commission Chair
said: “ The Commission has worked hard
over the last 18 months, engaging people and
organisations from a variety of sectors, in
order to support dialogue and discussion and
generate learnings to contribute to Scotland’s
recovery and better support society through
the challenges that will inevitably arise as a
nation. Each could help us to respond and be
better equipped to deal with any future crises.

“The aim set at the beginning of the
research was to ‘support Scotland to emerge
as positively as it can from the current
pandemic. Following the launch of the report
it is expected that its findings are used as
a basis to inform further conversation and
collaboration to gain more understanding
around the experiences of Covid. The
findings from these interactions will play a
key role in imagining and delivering a better
future for the country.”

In response to the report, the Deputy
First Minister John Swinney said: “The
Scottish Government values the work of the
RSE as Scotland’s National Academy and
its commitment to advancing learning and
useful knowledge. This commitment has
been particularly evident over the last 18
months, with Fellows of the RSE being at
the forefront of supporting people in their
understanding of the pandemic.

“We welcome the Post-Covid-19 Futures

Commission report and will consider its
recommendations closely.

“The Scottish Government’s recently
published Covid Recovery Strategy sets
out the need to work collaboratively
and build on the urgency, flexibility and
creativity seen during the pandemic to
tackle the inequalities that were exposed
and exacerbated. We look forward to further
engagement with the RSE as we work
to support Scotland’s recovery from the

Professor Dame Anne Glover
FRSE, Commission Chair

el

Professor Sir lan Boyd FRSE, Commissioner
and Chair of the Building National Resilience
Working Group

Caroline
Gardner FRSE,
Commissioner
and Chair of the
Inclusive Public
Service Working
Group

pandemic and bring about a fairer future
for everyone.”

The report and
recording of the
launch event
can be found at
www.rsecovid
commission.

org.uk

Talat Yagoob FRSE,
Commissioner and
Co-Chair of the
Public Debate and
Participation
Working Group

Professor Niamh Nic Daéid FRSE, Commissioner
and Chair of the Data, Evidence and Science
Working Group
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- ENTERPRISE FELLOWSHIPS

Supporting
young 1nnovators

The RSE Enterprise Fellowship programme has welcomed eight new talented
academic entrepreneurs in 2021 to take their commercial ideas in research
and technology and turn them into thriving, successful businesses

The programme provides the awardees with cutting-edge business training from St John’s Innovation Centre, one year’s salary,
access to business support funding, as well as networking and mentorship with an established business expert.

Meet our newest Enterprise Fellows and find out more about their innovation:

Dr Raja Akram,
University of
Aberdeen

Funder: RSE
Company/

project: Seclea
Artificial
Intelligence improves
the productivity and
profitability of businesses, along with
improving the lives of citizens. However,
lack of transparency and potential biases of
the AI algorithms leads to both societal and
regulatory concerns. Seclea has developed
an easy-to-integrate platform to help
organisations de-risk their AT adoption.
Seclea’s platform ensures that Machine
Learning and Deep Learning algorithms
are transparent, explainable, accountable,
and regulatorily compliant with existing and
upcoming regulations. The core mission of
Seclea is to empower organisations to build
stakeholder trust in its AT applications and
their decisions.

Mr Marco Gomez-Jenkins,

University of Cambridge

Funder: STFC

Company/project: Super-Sharp Space
Systems

Super-Sharp Space Systems is an Earth-
imaging company developing unfolding
space telescopes to capture high-resolution
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thermal infrared (TIR)
images of the earth.
Our fundamental
innovation is our
patent-pending y
self-alignment y
technology which f

positions our optics

to better than one-

hundredth of the width of a human hair.

The technology makes powerful TIR space
telescopes, fitting a large telescope in a small
box, making low cost, high-resolution and
high-revisit Earth-imaging possible. Wildfire
detection, crop monitoring, and maintaining
global security can use the images captured
by our space telescopes. We are determined
to offer high quality, affordable Earth-
imaging solutions to empower our world in
responding to global change.

Dr Stuart Hannah,
University of
Strathclyde
Funder: IBioIC
Company/

project:
Microplate Dx
Antimicrobial
resistance (AMR)

is a major global health problem and is
estimated to kill 10 million people each
year by 2050. Gold standard antibiotic

susceptibility testing takes around two days.
These long timescales can lead to incorrect
antibiotics being prescribed (driving
resistance), or a delay in prescription.
Microplate Dx will tackle AMR and improve
antibiotic stewardship, with a patented
diagnostic test ‘Microplate’ to rapidly (< 1h)
pinpoint the correct antibiotic for infection
treatment. The highly versatile, agnostic

to sample type will result in enhanced
antibiotic stewardship by ensuring the right
drug is quickly prescribed to the patient for
a particular condition, ultimately reducing
resistance rates and saving lives.

Dr Douglas Roberts,
University of
Warwick
Funder: BBSRC
Company/
project:
Erebagen

The rise in antibiotic-

resistant superbugs,

drug-resistant cancers and treatment-
resistant crop pests is threatening to
significantly impact our health and quality
of life. Typically, companies need to screen
100,000 compounds to find one structure
that hits the desired target. This low ‘hit
rate’ makes compounds discoveries slow
and expensive. Our innovation enables us
to engineer soil bacteria to produce new

bioactive natural product compounds with information-rich

hit rates 20x-better than synthetic chemicals data for RNA
and create structural variants of bioactive therapeutic
molecules. Our developed platform has discovery. RNA
applications in several sectors, including therapeutics have
pharmaceuticals and agrochemicals, to the potential
discover and develop new natural products to play a critical

role in diseases that

into new medicines and crop protection

compounds. remain inaccessible

with traditional drug targets. However,
Mr Samuel existing RNA-specific R&D tools are either
Rotenberg, Heriot- slow, costly, and labour intensive, or fast but
Watt University provide limited information. RevoNA aims
Funder: RSE to revolutionise RNA research by generating
Company/ data to enable the rapid discovery of new
project: RNA disease targets as well as unlocking
INFINECT the rapid identification and optimization
Whilst 3G/4G/5G of candidate drugs, offering hope against
telecommunication currently undruggable diseases.

services will provide the majority of

internet access in urban areas (only 3% Dr Charilaos

of global land area), digital connectivity Kourogiorgas,

in remote and rural areas continues to be STFC Rutherford
a significant challenge and will require Appleton

the provision of satellite connectivity. Laboratories,
INFINECT is developing a low-profile Harwell,
self-scanning antenna to enable fast and Oxfordshire
reliable broadband connectivity for public Funder: STFC
safety-driven services and fixed-route Company/project:
transport operations, using available satellite Atheras Analytics

The satellite telecommunications sector is
going through a phase of major change in
the delivery of consumer and enterprise
broadband using High Throughput Satellites
(HTS) and Very High Throughput Satellites
(VHTS) which can deliver data rates of the
order of 100 Gbps - 1 Tbps per satellite.

To support these higher data rates, it is
necessary to employ higher frequency bands,
but these bands are much more susceptible
to atmospheric attenuation, and hence
network outages, than those previously
used. These require advanced network

infrastructure. INFINECT patent-pending
antenna design provides superior satellite
tracking performance and offers improved
reliability over traditional approaches

at alower cost. Our solution addresses
connectivity demand in the geographies.

Dr Charlotte Henderson,

University of Portsmouth

Funder: BBSRC

Company/project: RevoNA

RevoNA's patented Ribonucleic Acid
(RNA) technology platform provides fast,

We acknowledge the lack of diversity in this year's cohort and
the RSE is taking a number of steps around increasing
diversity within funding and awards. We have a continued
commitment to further embed equality, diversity and ; .
inclusion across the organisation and you can read more in
relation to this on our website: Bit.ly/3GA5Oca

management techniques to manage these
outages and provide acceptable levels of
commercial service availability. Atheras
Analytics has developed a portfolio of
Al-based, SaaS-delivered network
management software tools that enable

the prediction, management and mitigation
of these weather outages, and operators to
achieve their required commercial levels

of network availability.

Dr Nicholas Furtak-Wells,
University

of Leeds

Funder: RSE
Company/

project:
Non-Invasive
Quantum

Sensing
Technology

There are 463 million
people with diabetes worldwide and this
number is predicted to grow to

700 million by 2050. Existing glucose
monitors are finger-prick blood tests and
glucose monitors (CGMs). Finger prick

tests require people to pierce the skin

and draw 5-10 blood samples per day

and provide no dynamic information

about glucose levels. CGMs still require
breaking the skin barrier with an

invasive fibre and are not cost-effective.
Non-Invasive Quantum Sensing

Technology is solving this with optical sensors
that will revolutionise sustainable diabetes
management. Our unique technology
represents a significant step-change in glucose
monitoring and wider sensing applications,
enabling people with diabetes to accurately
measure their glucose levels, without
requiring blood samples or breaking B
the skin surface.
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-> PREVENTION

Preparing for the next pandemic

Professor Devi Sridhar and Maartje Kletter look to the prevention of future
pandemics and a coalition built on preparedness and innovation

s scientists prepare for the
next pandemic, much focus is
on how to create and deploy a
vaccine as quickly and effectively
as possible. Covid-19 vaccines, which are
playing an important role in reducing the
impact of Covid-19, became available in
only 314 days. One of the institutions that
aided the quick development and roll-out
of vaccines was the Coalition of Epidemic
Preparedness Innovations (CEPI).

CEPI was launched at the 2017 World
Economic Forum in Davos, and aimed to
develop vaccines in order to stop future
epidemics and pandemics'. The idea for
CEPI was first introduced in a 2015 New
England Journal of Medicine article, after the
Ebola epidemic highlighted problems with
vaccine development. Although there were
vaccines in early development, these weren't
taken forward due to a lack of incentives for
companies to complete testing and produce a
vaccine. An Ebola vaccine was not approved
until 2019, after the 2014-2016 epidemic
had already ended. After it was launched,
CEPI initiated projects to develop 17 vaccine
candidates against pathogens like Lassa virus,
MERS-CoV and Rift Valley fever, amongst
others.

CEPI recognised the threat of
coronaviruses and had already invested $140
million in the development of a MERS-CoV
vaccine, which allowed CEPI to quickly
turn their attention to finding a vaccine
for Covid-19. They invested in at least 12
vaccine candidates, including the Oxford
AstraZeneca and Moderna vaccines.

When it became clear that vaccines for
Covid-19 would be needed on a global scale,
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CEPI also looked at vaccine accessibility.
Because the coalition had started in 2017
already, Covid-19 was §ust’ an extension of
CEPT’s work, which allowed them to respond
quickly.

Despite the quick development and
availability of vaccines, albeit in some
countries (accessibility to vaccines is
improving, but still sub-optimal), in March
2021 CEPI announced their aim to develop
avaccine in less than 100 days, more than
three times as fast as vaccine development
for Covid-19, which was already very quick
compared to the previous record for fast
vaccine development: four years (for mumps
in the 1960s). CEPI believes developing
avaccine in less than 100 days is possible
as Covid-19 has been a catalyst for rapid
scientific and technological development
of vaccines.

To develop a vaccine in less than 100
days, good preparation is essential. For
Covid-19, for example, one of the reasons
vaccines became available as quickly as
they did was because of years of previous
research, sufficient funding and faster
ways to manufacture vaccines. So, looking
ahead, CEPI aims to enhance global
collaboration and to strengthen global
preparedness to reduce global epidemic
and pandemic risk. They aim to optimise
current vaccines against Covid and address
variants of concern to reduce the risk of
future coronavirus pandemics. Additionally,
CEPI aims to develop vaccines for known
threats, while working to reduce vaccine
development timelines by preparing clinical
trial and establish global networks for
lab capacity. They also aim to prepare a

w
Professo’Devi
Sridhar FRSE

library of vaccines against pathogens that
could potentially cause epidemics and
pandemics, which would allow them to
respond quickly. Finally, they aim to develop
infrastructure and expertise in low and
middle-income countries, allowing them to
take full ownership of their national health
security. CEPT’s investment in all the above
could potentially reduce impact of a future
epidemic or pandemic.

Professor Devi Sridhar FRSE, Chair in Global
Public Health and Director, Global Health
Governance Programme, University

of Edinburgh; co-authored with

Maartje Kletter, Research Associate

A new book Preventable: The Politics of
Pandemics and How to Prevent the Next One,
will be released in May 2022 (by Prof Devi
Sridhar).

References:

1 CEPI. Creating a world in which epidemics
are no longer a threat to humanity.

2021 www.cepi.net/about/whyweexist

Future-proofing
medicine supplies

hortages in medicines have
always been an issue. Prior
to the pandemic, which
sprung them into public
consciousness, shortages
were created by various
manufacturing failures
and supply chain issues.

In April 2020, the UK had more than
200 medicines on its shortage list. This
elevated level mirrored the global picture.
These increased shortages stemmed from
the medicines being used as pain relief and
sedation treatment for Covid-19 patients,
yet not all were in shortage for long. For
example, paracetamol saw a swift resupply
within weeks of running out in the UK.

Most medicines prescribed today,
including those in short supply, are imported
generic pharmaceuticals. Disruptions driven
by Brexit and the pandemic have meant that,
despite contingency stocks, there have been
shortages of critical drugs, leading to second
or even third-line choices being prescribed.

Joined by a group of academics,
industrialists, and NHS staff, I sought out to

think innovatively for a solution to this issue.

The group’s proposition was a new approach
to handling shortages. We proposed a new
system for identifying critical treatment
medicines, alongside a new way of holding
safety stocks that went beyond simply
storing packed stock ready for patients.

The new thinking was to hold active
pharmaceutical ingredients which could be
formulated into the tablets and injectables
we need. Adopting such a model would
reaffirm some supply chain security.

Most active pharmaceutical ingredients
are produced in India and China, enabling
cheaper production than is possible in
the UK. However, this sole dependence
on international import links leaves us
precariously open to disruption. The
group’s new proposal addressed this but
relied on having new technology which
enabled the production of those generic
medicines at comparable costs to Indian
and Chinese imports.

For the last 100 years, pharmaceutical
production has largely involved batch
manufacturing, which means each individual
stage is isolated and stored for testing before
proceeding to the next step. This creates long
cycle times, typically 18-24 months.

Continuous manufacturing provides an
alternative option. Similar to modern car

production lines, where ingredients can be
added in a linear manner with the product
isolated at the end. This requires smaller
factories, and production times can be
reduced from months to weeks.

In Scotland, the University of
Strathclyde houses the Centre for
Continuous Manufacturing and Advanced
Crystallisation (CMAC), which is trying to
bring this process to life. The collaboration
between seven UK universities and eight
major global pharmaceutical companies
is working to develop continuous
manufacturing, enabling faster, better
quality medicine production with a lower
carbon footprint. The industrialisation
of this new technology is taking place at
the Medicines Manufacturing Innovation
Centre (MMIC) shortly to open at the
Advanced Manufacturing Innovation
District adjacent to Glasgow Airport.

For now, the group has turned its
findings over to the UK Government,
but as international disruptions show no
signs of ceasing, the opportunities for
resilient medicine supplies need serious
consideration. Their adoption could not only
secure our ability to supplement essential
generic medicine shortages but also create
jobs in a sustainable lower carbon process.

Professor Clive Badman OBE FRSE,
Executive Director, Special Projects in
Life Sciences, University of Strathclyde

This article originally appeared in the RSE's
Inside Science series in The Scotsman.
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Real-time sequencing has exciting possibilities for medical THE DISTILLERS COMP.
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surveillance of the to transfer our protocols and knowledge

SARS-COV?2 virus has
been rightly praised for
being a “global model”.
The efforts of various
networks including the
Covid-19 Genomics UK Consortium (COGS-
UK), real-time molecular epidemiology for
outbreak response (ARTIC), and the Cloud
Infrastructure for Microbial Bioinformatics
(CLIMB) not only enabled the UK to
identify, detect, and follow variants
using sequencing, but also
bootstrapped other groups
and countries around the
world, including low-
income countries, to deploy
the power of real-time
sequencing.
Real-time sequencing is a

to co-develop working solutions. Neonatal
infections still account for almost 30% of
annual neonatal deaths with mortality rates
highest in sub-Saharan African countries, such
as Nigeria. A 2018 study (Ranjeva et al, BM.J
Global Challenges) calculated that neonatal
sepsis in Sub-Saharan Africa results in an
annual economic burden ranging from $10-
$4.69 billion. For the third UN Sustainable
Development Goal for child health (aiming
at ending preventable deaths of children

: under five years of age by 2030) to
be met, an array of ultra-cheap
triaging methods, and more
accurate technologies, such
as sequencing, are needed.
Real-time sequencing could
offer both the possibility to
understand the origins of

new generation of sequencing ~ Professor Maiwenn acute pathologies, better treat
technology that relies on the Kersaudy-Kerhoas patients, and potentially avert

electrically driven passage of

the over-use of broad-spectrum

Thalidomide 60 years on:

a tragic story yet to reach a conclusion

Questions remain about drug that caused severe birth defects

halidomide remains

an enigma of a drug.
Withdrawn from the
market in late November
1961, this year marks 60
years since its removal

schemes to try to identify victims.

Since its withdrawal, thalidomide has
undergone a renaissance and numerous
medical actions have been discovered. It
is now used effectively to treat a range of
conditions, including cancer due to its ability

T
.
L . . . . . E e

DNA through holes in a protein-based antibiotics while implementing effective — in response to the birth to prevent blood vessel formation, and leprosy
membrane to decipher each base of DNA epidemic surveillance. P — - j1=—] defects crisis. Yet, its mention still evokes due to its potent ability to downregulate the
and ‘decode’ DNA; for example, to read viral As with any new technology, we must stay —n strong memories. body’s inflammatory response.
genome variants. This technology has been vigilant. Together with deeper, quicker, more - Around the world, thalidomide was used Despite its use in contemporary treatment,
commercialised in a smaller and substantially accessible genomics comes possible pitfalls, - - rr— as a sedative and to treat morning sickness the detail of why thalidomide caused wide-
cheaper format than other conventional forms | and, in particular, ethical ones. Multi- — — in expectant mothers. Tragically, it led to an ranging damage during pregnancy is still not
of sequencing, enabling a greater number of disciplinary teams, including ethics experts, epidemic of severe birth defects in the late fully clear.
people to access the technology. should come together to prevent unethical o 1950s and early 1960s. The associated damage We do know two things: thalidomide targets

At such low cost almost anyone can access usage of this powerful technology. =t among infants was shortened long bones in and degrades a specific set of genes, and the
sequencing and decode any genome known In the meantime, it is key that younger - =t ocm— the arms and legs, and, in many cases, other drug’s ability to prevent blood vessel formation
to science in a matter of hours. generations are introduced to sequencing - —i prm— organs and tissues were also affected. is linked to the birth injuries it can cause.

In our multi-disciplinary engineering lab, both theoretically and practically, but also FE— S— — — The thalidomide disaster led to a However, precisely how thalidomide caused
we have recently started using real-time to bioinformatics. The cost-effectiveness — fundamental change in the way drugs birth injuries, and the varied effects in each treatments which remain as effective at
sequencing technology as a complement to a and portability of these new tools enable p— — and medicines are tested; today, they must case, is one part of the story not yet clear. treating clinical conditions. While seemingly
portable blood sample preparation platform, classroom practice, and should appeal to — — — — undergo more rigorous testing and numerous Questions also remain on thalidomide’s impossible, the scientific community’s recent
in order to mine for traces of pathogen DNA teachers in all sections of the curriculum. == = — I clinical trials before being approved. However, | overall safety. In Brazil, tragically, a new collaborative effort regarding Covid-19 shows
in blood samples of suspected sepsis cases. From detecting elusive organisms lurking = el | — this is far from the story’s conclusion. generation of thalidomide-damaged babies solutions are always achievable with enough
This could empower researchers around the in the local pond to the identification of — Many survivors of the thalidomide has been identified recently, resulting from support, which may finally deliver an end to
world and save lives while enabling effective animal species in meat products, the end of —_— S s disaster, now in their late fifties and early patients sharing medicines. However, most the thalidomide story.
epidemic surveillance. year project is about to become incredibly - r— == sixties, suffer from early-onset age-related other countries using thalidomide have

Yes, the cost per patient (~£250) is still exciting. — — disorders, alongside their birth defects. Some | patient safety programmes in place, including | Professor Neil Vargesson FRSE, Chair in
expensive, but is there a price to accurately - - - I survivors across the world still campaign the use of contraception and taking regular Developmental Biology, School of Medicine,
and rapidly diagnose what pathogen - Professor Maiwenn Kersaudy-Kerhoas, — a— for recognition of the damage to their pregnancy tests. Medical Sciences & Nutrition, University of
down to the strain level - is circulating in a Young Academy of Scotland (YAS) alumni, — el 8§ bodies, which they believe stemmed from Despite recent progress, perhaps the safest Aberdeen.
critically ill patient? Communities that could Professor at Heriot-Watt University — thalidomide exposure during pregnancy. approach is to remove thalidomide from the
most benefit from this technology are the and Honorary lecturer at the = - Some countries, including Australia and market permanently. Such a change rests This article originally appeared in the RSE's
most vulnerable and deprived, which is why University of Edinburgh. —— — Canada, have recently established upon the existence of new non-thalidomide Inside Science series in The Scotsman.
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-> TECHNOLOGY

Exploring the potential
of drone technology

Innovative use of flying devices is bringing benefits to rural areas

ince 2019, Argyll and Bute
Health and Social Care
Partnership (HSCP) has been
at the forefront of exploring
the use of ‘beyond visual line
of sight drones’ to transport
laboratory and Covid-19
specimens. In partnership with Skyports and
funded by European and UK Space agency,
we have been exploring how this technology
can enhance NHS Highland logistic services.

This is a first for the NHS in Scotland and
the UK and the interest in our innovative use
of this technology has been international.

As the pioneers, we are having to address all
the challenges including public acceptability,
specimen viability and transportation safety
standards, Civil Aviation regulations for

safe use of air space, user interface and staff
training, as well as equipments resilience
and live satellite tracking for audit and
customer needs.

Argyll and Bute is an ideal test
environment for this technology with its
remote islands and mountainous terrain.
‘We have seven hospitals and 41 GP surgeries
and we currently deliver blood specimens to
labs in Oban, Inverness, Glasgow and beyond
using road, ferries and air transport.

The latest phase of our drone transport
project completed in May 2021 after
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operating for three months. The service
operated between locations in Mull, Easdale
and Lochgilphead, taking specimens to the
hospital in Oban.

During the Phase 2 trial, Skyports delivery
drones provided a frequent, on-demand drone
delivery service, transporting both routine
and urgent pathology samples, urgent medical
equipment and medical resupply items.

In total, the drones covered a distance
of 14,000km over 422 flights, transporting
1,660 diagnostic specimens benefitting 884
patients and removing 11,640 hours from the
traditional logistics network workflow.

Uptake by the NHS practices was above
expectations, proving the value of the service
and its successful integration within the
existing logistics supply chain. Drones are
ideally suited to the transport of small,
high-value and time-critical cargo. Payload
capacities are currently small (5-7kg) to
support direct site to site flying.

For the foreseeable future, drones will
not carry sufficient cargo to facilitate bulk
transport of medical commodities in a cost-
effective manner, but their versatility will
reduce the burden of travel for transport
staff who frequently have to transport urgent
specimens long distances. The lessons learned
from the project have been recognised as
essential to develop this new technology.

Skyports is a UK-first in conducting
hospital-to-hospital medical drone
deliveries to assist the NHS in the
‘battle orls_;inst Covid-19

AR i) |

Professor Boyd
Robertson FRSE

A final ‘beta’ test project covering six months
and more GP practices and hospitals is
planned to commence in August 2022.

We anticipate that this technology is here
to stay and that, in future, we can expect to
see drones undertaking transport of critical
clinical supplies, removing distance and time
as a barrier, and providing equity of access for
some of the most remote communities in the
Highlands and the rest of Scotland.

Professor Boyd Robertson FRSE, Chair, NHS
Highland Board in collaboration with Stephen
Whiston, Head of Strategic Planning,
Performance and Technology, Argyll and

Bute HSCP.

AL

>
.H

.y

)

'-_l—
—
.'..h_-

TECHNOLOGY
&

Embracing innovation within
a future National Care Service

A tailored approach to care is embracing technology to reach patients

he RSE recently
responded to a Scottish
Government consultation
on plans for a National
Care Service (NCS)
through a working
group that I chaired.
The RSE broadly welcomes the proposals,
which are intended to change the way
services and support are delivered in
response to longstanding challenges. But
our response also registered concerns that
the consultation focuses on organisational
restructuring, rather than delivering a
broader cultural shift which embraces
innovation and prioritises services matched
to individuals’ specific needs. The provision
of locally controlled, individually responsive,
and tailored care needs to be coupled with
national standards and clearly defined
career pathways and training for staff.
Innovation will be central to the
implementation of a flexible NCS. Whilst
Covid-19 has significantly accelerated
development of technological healthcare
solutions, more must be done to develop
a person-centred, human-rights model of
care, which normalises a mind-set where
staff experimentation leads to positive
change. Examples of good practice, such as
the Scottish Government’s Remote Health
Monitoring approach (which provides an

asynchronous treatment model to

empower the patient to monitor —~

their Covid symptoms
remotely without relying

on the physical presence

of health and care
professionals) must be built
on. This will be crucial to
moving beyond a purely
outcomes-focused approach
to care based around the
delivery of minimum standards,
with a proactive, anticipatory regulatory
approach which harnesses the benefits of big
data and Al in local settings.

Successful healthcare innovation relies on
the secure and transparent use of data. The
consultation effectively outlines problems
in extracting and using health and care
data in the community, and while proposals
for a nationally consistent, integrated, and
accessible electronic social care record
are laudably ambitious, they should be
accompanied by appropriate assurances
around patient confidentiality and privacy
to ensure data can be shared safely and
securely. A balance needs to be struck
between harnessing the value of ‘big data’
to revolutionise healthcare via data-driven
solutions, and more holistic approaches which
value data gathered through relationship-
based care, including patients’ values, feelings,

Caroline Gardner:
CBE FRSE

and local circumstances. In tandem,
issues of limited interoperability
between data sets, inequities
in data provision, and
information gaps must be
overcome to enable the
NCS to ‘Get it Right for
Everyone’ by using routine
data to interpret emergent
trends and design appropriate
solutions.
Effective innovation will also
depend on tackling wider issues, such
as inequalities in digital literacy, financial
hardship, and internet connectivity by
drawing on communities of practice
involved in developing solutions. This must
consider the impacts of socioeconomic
deprivation, urban-rural geographic
inequalities, and the needs of remote and
island communities to overcome the ‘post-
code lottery’ that stymies access to service
provision. As such, the NCS should build
on ethnographic accounts of receiving care
when designing solutions to issues such as
the over-medicalisation of care and other
associated barriers.
The full RSE response is available at
Bit.ly/3xO7R9v

Caroline Gardner CBE FRSE, Chair, National
Care Service Working Group (RSE)
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-> NOBEL PRIZE

Nobel Prize awarded to RSE

Corresponding Fellow

n October, the Nobel Prize in
Chemistry was awarded to
the Scottish-born chemist and
Corresponding Fellow, Professor
David MacMillan, along with
Professor Benjamin List, for the
development of a precise new tool
for molecular construction: organocatalysis.
This work has had an enormous impact
on pharmaceutical research and has made
chemistry greener, with scientists now being
able to construct catalysts in the production
of pharmaceuticals with considerably less
impact on the environment.

The Nobel Committee said the technique
had "taken molecular construction to an
entirely new level". Prior to this and before
2000, scientists assumed all catalysts were
either a metal or an enzyme, and over the last
20 years organocatalysis became normalised
and built into the world of chemistry.

Speaking with RSE Comms, Prof
MacMillan explained that while organic
molecules had been used as catalysts for over
100 years, “applying it as a general concept
was an untapped field and resulted in a

gold rush”™—an explosion, in this area. He
described the day in 2000 upon hearing the
results of his successful experiment on an
organic molecule’s ability to drive a “Diels-
Alder reaction”, jumping up and down while
telling his wife on the phone “I think I'm
going to get tenure!”.

The news of receiving the Nobel Prize came
not as a shock at first, but initial disbelief,
dismissing it as a prank and heading back to
bed (not helped by his name being misspelt
in a text about the Royal Swedish Academy
trying to get in touch). That was until he
saw his name on the homepage of the New
York Times website. While receiving a Nobel
Prize should not be unfathomable to Prof
MacMillan, given the impact of his work, he
said: “normally some might win a Nobel Prize
in their 70s, not their 50s!” and combined
with both the complete lack of anyone
campaigning for them to win the award and
the Nobel Committee’s “mysterious ways”, he
was shocked, stunned and overjoyed at the
news.

Congratulations to Professor MacMillan for
such a well-deserved award.

Professor David
W.C. MacMillan
FRS CorrFRSE,
James S

McDonnell
Distinguished
Professor of
Chemistry at
Princeton University
in New Jersey

© Corinne Strauss

Celebrating former RSE Fellows

Since it gained its Royal Charter in 1783, the
RSE has enjoyed a rich legacy from its
Fellowship of individuals, all ‘eminently
distinguished in their subjects’ From that time,
well-known figures such as Joseph Black,
Walter Scott, Charlotte Auerbach, James
Clerk Maxwell and James Watt to name but a
few, have been granted the status of RSE
Fellow. The RSE wishes to remember and
celebrate some of its past Fellows and to
highlight some of the great achievements of
these leading scientists and thinkers who may
not be as well known, but whose contribution
to their fields was significant.

PROFESSOR TESSA
LAURIE HOLYOAKE

FRSE FRCP FRCPATH FMEDSCI

1963-2017

Professor Tessa Holyoake was a world-
renowned expert in Chronic Myeloid
Leukaemia (CML) and one of the most
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exceptional scientists and clinicians of her
generation. A Professor of Experimental
Haematology in the Institute of

Cancer Sciences at the University

of Glasgow and Director of the

Paul O'Gorman Leukaemia

Research Centre, Prof Holyoake

is remembered for her world-

leading contributions to CML,

and as an inspiration and friend by
colleagues and patients alike.

As one of the most outstanding clinician
scientists in Experimental Haematology, she
joined the University of Glasgow in 1992,
achieving her professorship in 2004 and
making seminal observations that have
transformed our understanding of CML and
its treatment. She was the first to identify the
existence of cancer stem cells in CML during a
research fellowship in Vancouver. Later, she
demonstrated the resistance of these stem
cells to CML-specific therapies such as imatinib
and newer, more potent CML therapies.

Her pioneering studies opened an active
area of research across the world and

-

generated numerous novel therapeutic
strategies. Prof Holyoake became the most
highly acclaimed and successful
researcher in this field in the UK,
while making a huge contribution
to scholarships in haematology in
Europe and beyond.
As Director of the Paul
O'Gorman Leukaemia Research
Centre, Prof Holyoake worked
tirelessly to lead the fundraising,
design and commissioning of this facility;
and was an inspiration to staff, past and
present. Prof Holyoake was elected as a
Fellow of the RSE in 2007 and awarded a
RSE Royal Medal by Her Majesty the Queen in
2017 in recognition of her outstanding
contribution to the field of Life Sciences.
Asked to describe Professor Holyoake in three
words, colleagues and friends agreed she was
energetic, enthusiastic and motivational. She
is remembered by family, friends and
colleagues as a hardworking and dedicated
clinician, outstanding scientist, fearless
mountain biker and cake lover.

-> REFUGEES

DOWN THE WATERS OF LOCH TAY

An Iron Age village inspires visitors to share stories and ponder the potential of restorative integration

- The Scottish Crannog

Centre is &JLivirtg Iron Age
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’m sitting round a fire in the open
air at the International Storytelling
Festival up in Kenmore at the
Scottish Crannog Centre. A host of
visitors have been rapt listening to
Iyre players, and stories from

Dr Gameli Tordzro, Tawona
Sitholé from Ghana and Zimbabwe, and from
Graham, the Crannog Centre’s own storyteller.
As is the tradition with a Ceilidh, but also
with circles for music and tellings the world
over, a story prompts a song, which prompts
a joke and in the hands of skilled tellers there
is a sense of another world being woven and
each guest is part of those strands. Children
are eagerly calling out ideas and adding the
pattern of the story as it’s made.

As so often in the arts, it’s from the
unpresupposing apprentice at the Scottish
Crannog Centre that a powerful Scots
traditional song stops everyone in their tracks.

T've done my work of day,

and I row my boat away,
down the waters of Loch Tay,
as the evening light is fading ...

Ben Lawers peeping out above Loch Tay
above the charred remains of the Crannog,
that burnt down tragically, earlier in the
Summer of 2021. The lament, the love lost,
in Isobelle’s beautiful voice perfectly captures
the scene. The yearning for a new place, a
restoration of a home for all the extraordinary
finds from underwater archaeology that have
been brought out of the Crannog excavations
over the years.

Such is the life and work of the Crannog
Centre and as it has met with the work of
the UNESCO Refugee Integration through
Languages and the Arts (RILA) and some of

the RSE Fellows and Young Academicians
from the At-Risk Academic Refugee (ARAR)
scheme this year there has come a deeper
understanding of the powerful potential of
such sites.

After visiting the site for the first time,
YAS Scholar Dr Hyab Yohannes was invited
to place his fingers into the imprint of that
of a child’s fingerprint left 2,500 years ago
and found on a fragment, now in a shoe box
awaiting its arrival in a new Crannog museum
in future. The moment of meeting this child
through the millennia had a profound effect
on Hyab. He is himself a survivor of torture
and trafficking, and he has a great stock of
stories of his own and others to tell which
will hold you by a fireside in disbelief, in
tears and anger and hope, he said this of
the work: “By placing my fingers onto the
fingerprints of the precolonial ancestor I felt
like I was an ‘exile’ to a decolonial space where
the binary paradigm of ‘us vs. them’ and the
duality of the oppressor and the oppressed
disappear permanently. Indeed, exile into
the Crannog symbolises a redemption from

the sins of coloniality
and capitalism. Yet
this birth of a
decolonised
space in a
little-known
village in
rural Scotland
is a birth
that is neither
celebrated
nor articulated.”
What work at a
precolonial archaeological site, meeting
the fragments of life from a people who —
evidence suggests — worked hard to make a
good and peaceful life from the substance
around them. It offers a beautiful opportunity
for what Hyab has termed “restorative
integration”.

Professor Alison Phipps OBE FRSE, UNESCO
Chair Refugee Integration through
Languages and the Arts, University of
Glasgow.
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THE LAST

WORD?

oaching to help promote
better health outcomes

Professor Peter Mossey argues that health coaching could be the future of

ome might be surprised to
know that non-communicable
diseases (NCDs) such as
cardiovascular disease (strokes
and heart attacks), cancers
and type two diabetes often
accompanied by obesity, kill
40 million people each year. That equates to
70% of all deaths globally.

The risk of death from an NCD increases
based on lifestyle factors, including tobacco
use, physical inactivity, diet, and the harmful
use of alcohol, so ceasing such behaviours
becomes of central concern. Yet there
remains little effort and expenditure put into
preventive healthcare generally.

Simply pushing out advice, campaigns
and education programmes has been shown
to be entirely ineffective. By not being
person-centred, these approaches are usually
dismissed as something which happens to
other people and fails to achieve individual
behaviour change.

A more scientific approach to behaviour
change is required. Research has evidenced
the link between effective clinician-patient
communication and the adoption of better
behaviours/lifestyles by patients resulting in
improved patient health outcomes. Health
literacy (the ability to access, understand,
and apply health knowledge) is a crucial part
of this effective communication. For the best
results, the patient must be addressed at a
level they can understand, but which feels
personally relevant to them.

Health coaching, also known as
motivational interviewing, is designed to

Tel: 0131240 5000 |
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non-communicable disease prevention

provide this person-centred communication
and has proved to be effective in leading

to more positive behaviours and health
outcomes. Health coaching aims to empower
and motivate individuals to make changes to
their behaviour. By voluntarily committing
to improving their health, patients can tailor
changes to their own needs, circumstances,
values and at their own pace.

This individualised, self-determined
programme can be monitored and measured
over time, with successes providing the
reinforcement for continued motivation and
commitment. It targets modifiable common
risk factors contributing to the causes of
common diseases such as diet, smoking
and stress, but these all require conscious
behaviour change and internal motivation.
Since health coaching communication skills
can be taught and adapted to target specific
risk behaviours to control the development
of NCDs, the technique is ‘cascadable’. The
implications are potentially very powerful,
providing a sustainable and cost-effective
tool for use in primary prevention.

An area that could see large improvements
using this approach is oral diseases. That
is due to behaviours like smoking and
diet which increase risks of NCDs and
simultaneously increase risks of dental decay
and gum diseases. This was the logic behind
the World Health Assembly’s landmark
resolution to add oral diseases to the list of
NCDs in May 2021. A change that signalled
a new way of thinking on this issue.

The challenge facing healthcare now is
building on this new thinking. Achieving

Professor Peter A Mossey FRSE,
Professor of Craniofacial Development
and Associate Dean for
Internationalisation at the University of
Dundee Dental School. This article
originally featured in the RSE's Inside
Science series in The Scotsman.

this means introducing measures through
communication that effectively address both
oral and general health issues. In the spirit of
cooperation, doctors, dentists and healthcare
workers can move towards a new era of
prevention where effective communication
is key. With tools such as heath coaching
used in a coordinated and collaborative way,
prevention and behaviour change can be
fundamentally reimagined, creating better
health at a reduced cost.
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