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England’s first
CIVIC university

Birmingham is a world within a ‘city . The wider West Midlands
region is home to a stable, diverse population of more than 5 million
people, of whom more than 1 million are children. As England s first
civic university, we continue our mission to play a strong role in our
community, leading the pursuit of knowledge and to invest in
impactful initiatives that benefit the region.

Our researchers are working closely with the city and the region

to improve air quality and deliver long term health benefits to people,
and our City Region Economic and Development Institute (City REDI)
is focused on supporting regional economic growth policy, helping
accelerate economic growth.

Birmingham Health Partners (BHP) is a strategic alliance
between the University of Birmingham and two NHS Foundation
Trusts — Birmingham Women s and Children s and University
Hospitals Birmingham. Its unique ecosystem enables the full
spectrum of translational medicine, rapidly translating healthcare
research findings into new diagnostics, drugs and devices

for patients.

In 2015, we opened the first secondary university training school
in the country. The University of Birmingham School s mission is
to create a diverse learning community, which reflects the city

of Birmingham and to transform the lives of its pupils by raising
aspirations. It s a school for youngsters of all abilities, aptitudes
and backgrounds — with a non selective admissions process that
welcomes students and families from some of the most deprived
areas of the city. Pupils benefit from a close connection to the
University, alongside a curriculum that is informed by the latest
research from our Jubilee Centre for Character and Virtues and
the School of Education.

We make an important contribution to the region through our

world renowned cultural collections. The Lapworth Museum of
Geology boasts the largest and finest geological collection in the
West Midlands, The Barber Institute of Fine Arts houses a beautiful
and varied collection of works, perhaps best known for its fine
collection of French 19th century paintings and late medieval and
Renaissance panel paintings and the Cadbury Research Library,
home to an extensive collection of rare books and manuscripts,

is also home to the ‘Birmingham Qur an, which is one of the earliest
surviving fragments of the Qur an in the world.

We are now establishing a new home in the city centre, following
the purchase and restoration of one of the city s best known civic
buildings. Formerly the Municipal Bank, ‘The Exchange’ reflects our
commitment to playing an active role in the development of the city
and to sharing research and knowledge beyond campus boundaries.

Our civic contribution is not only measured in the economic impact
and contribution to the economy of the region, but in the lives

of the communities we serve, for whom we will continue to strive
and make a difference.



Are quantum sensors the key

MAPPING THE UNDERWORLD



THE FULL RESOLUTION BRAIN QUANTUM CLOCKS: NAVIGATION AND TIMEKEEPING RESILIENCE

Following UK government funding renewal, a second chapter

in quantum research is now set to speed technology transfer,
support larger field trials, and enable the bringing together of
users and system developers. This will help to ensure quantum
sensors play a key role in the transformation of our knowledge
economy, putting quantum innovation at the heart of UK science
and securing our global leadership in one of the most exciting
frontiers of the 21st century. The University is proud to be at

the vanguard of this innovation.

DISCOVER OUR WORK IN QUANTUM TECHNOLOGIES:


WWW.BIRMINGHAM.AC.UK/QUEST/QUANTUM

How can we 1dentity the causes
and effects of air pollution

TACKLING THE GLOBAL THREAT

We will continue to grow our research capacity across the

world and, in doing so, we will play a vital role in providing the
air-quality data and science to inform policy-makers and protect
the public health of citizens in the world’s emerging cities, and
support the emergence of low pollution development models.



DISCOVER OUR WORK IN ENVIRONMENTAL SCIENCES:


WWW.BIRMINGHAM.AC.UK/AIRPOLLUTION

Can machine perfusion

RE-THINKING ORGAN VIABILITY



DISCOVER OUR WORK IN IMMUNOLOGY:

The National Institute for Care Excellence in the UK recommended
in January 2019 the use of machine perfusion under special
arrangements while more data is gathered into its efficiency,
and NHS England will decide whether to fund the technique.

We hope to see further refinement of the assessment techniques
used to develop viability criteria, involving the use of novel
biomarkers alongside the existing physiological and anatomical
parameters. We are also leading the pharmacological treatment
and reconditioning of steatotic donor livers to remove excessive
fat and improve bile production and developing a perfusion
solution which contains an artificial oxygen carrier rather than
blood. We hope that all of our work will reduce the numbers of
discarded livers whilst reducing the risks of transplanting them.


WWW.BIRMINGHAM.AC.UK/LIVERTRANSPLANTS
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a university

with global reach

The University of Birmingham has been international since it was
founded in 1900. We admitted our first international students in 1903;
now, there are over 7,500 international students at the University from
150 different countries, and 37 per cent of our academic staff are
from other countries.

Our global research reach stretches to over 4,700 collaborating
institutions worldwide. While we work with the very best researchers
and institutions wherever they are located, we have signature
initiatives in Australia, Brazil, China, Europe, India and the US.

Our engagement in China is focused on sister-city links with
Guangzhou and Nanjing. In Guangzhou, we have developed research
platforms in healthcare (primary and translational medicine) and
advanced manufacturing — contributing £37 million every year to the
city's economy, according to an independent economic impact report.
In Nanjing, we have a growing strategic partnership with Southeast
University, including an institute for technology transfer in biomedical
engineering. We have also developed an innovative collaboration

in Shakespearean studies involving Nanjing University and Phoenix
Publishing, a Nanjing-based media conglomerate.

An innovative research and education partnership with Trinity

College Dublin strengthens our European academic links and involves
collaboration across three shared research strengths: clinical trials
and training; biomaterials, and digital textual editing. Our partnership
with the University of Amsterdam is the product of a long track-record
of collaboration and focuses initially on two areas: equality, diversity
and inclusion (EDI); and medical training and research.

In the US, our signature partnership is with the University of lllinois

at Urbana-Champaign, signed in 2014. Today, there are over 60
faculty-to-faculty collaborations, with research spanning population
genetics, brain trauma, water technology, cultural heritage and race
and education; our BRIDGE Fellowship programme allows us to jointly
recruit high-potential researchers in areas of mutual strategic priority.
At the core of our collaboration with the University of Melbourne

are joint PhDs — the Priestley Scholars — spanning Medical and
Health Sciences, Arts and Engineering. This partnership involves
high-quality and impactful research across 55 projects in areas

as diverse as youth mental health, energy storage, biomechanics,
artificial intelligence and robotics.



In Brazil, we were joint partners in establishing the first UK on-site
presence at Brazil's premier research facility, the Center for Research
in Energy and Materials (CNPEM). This provides researchers from
the Centre of Membrane Proteins and Receptors (COMPARE), a
£10 million flagship project, with unique access to the world's only
fourth-generation light source synchrotron. This will help in identifying
new approaches for the prevention and treatment of cardiovascular
disease, respiratory disease and cancer angiogenesis.

In air pollution, our researchers are working with [IT Delhi, the
Chinese Academy of Sciences in Beijing and the African Centre
for Technology Studies in Nairobi, among others, to create detailed
understanding of the causes and cures for and policies for this
growing problem. These are just a few examples, from many, of our
international collaboration, and in all cases, our approach is the
same: we collaborate with breadth across a range of projects and
areas; we invest to ensure success and do so in a sustained way.
Most importantly, we seek and support excellence, in terms of both
fundamental science and its application and impact.

The University of Birmingham Dubai opened its doors to students

in 2018 and we are now working with the Dubai Health Authority to
identify research, education, training and management opportunities
in healthcare.

International collaboration is in the DNA of the leading research-led
universities and we are no exception. We realise that no matter how
distinguished our history, how brilliant are our people, and how well-
resourced we are, the major questions that we all face can be tackled
only by harnessing the power of strategic partnerships.

Professor Robin Mason
Pro-Vice-Chancellor (International)
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How to connect the vision
of

READ MORE AT:


WWW.BIRMINGHAM.AC.UK/PARTNERS
https://www.birmingham.ac.uk/research/responsible-business/urgent-business-book/urgent-business-book-five-myths-business-needs-to-overcome-to-save-itself-%E2%80%93-and-the-planet.aspx
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research that matters



The University received its Royal Charter in
1900 but the foundations for our establishment
had been laid for years previously.

Innovation in research has characterised our philosophy, enabling us to nurture the greatest minds,
combining original thinking with focus and rigour, intellectual curiosity with practical application.

In the company of our 11 Nobel Prize-winners, our researchers continue to make a lasting impact
on peoples, cultures, industry and society.

John Tomlinson holds 29 weeks John Henry Poynting is the first Francis William Aston invents
of medical education seminars, person to successfully calculate the Mass Spectrometer, winning
the first outside London. the mean density of the Earth. the Nobel Prize in Chemistry.

Florence Price becomes the
first woman at the University to

Langston Parker, a student at matriculate in a medical degree. Norman Haworth wins the
Queen’s College (later merging Nobel Prize in Chemistry
to become Birmingham Medical for synthesising Vitamin C.

School) is the first to use ether as
an anaesthetic in Birmingham.



Robert Cecil wins Nobel Peace
Prize for helping establish the
League of Nations.

John Randall and
Harry Boot develop

a cavity magnetron.

Hilda Lloyd becomes our first female
professor, later the first female President

of the Royal College of Obstetricians and Peter Medawar wins Nobel Prize
Gynaecologists saving lives through her in Physiology or Medicine for
midwife ‘flying squads’. pioneering transplant surgery.

© ®
WWF
Leon Abrams and Ray Lightwood Peter Scott, former
develop and implant the first Chancellor, helps found
variable rate pacemaker. the World Wildlife Fund.



Paul Nurse wins Nobel

Maurice Wilkins wins Nobel Prize John Vane wins Nobel Prize Prize in Physiology or
in Physiology or Medicine for for Medicine for revealing how Medicine for inspiring
revealing structure of DNA. aspirin produces pain relief. new cancer treatments.

Charlotte Anderson demonstrates

the role of gluten in Coeliac John Sinclair publishes
Disease, leading to the introduction the first COBUILD dictionary
of gluten-free diets. using ‘real-world’ text.



Peter Bullock wins Nobel
Peace Prize for research to

understand climate change.

The first over-the-counter
male fertility tests for
men are developed by
Chris Barratt.

Researchers develop and build
components for the LIGO sensors
that observe gravitational waves
for the first time.

Mike Kosterlitz and David Thouless win
Nobel Prize in Physics for deepening

Birmingham Qur'an understanding of exotic matter

manuscript is dated J. Fraser Stoddart wins Nobel Prize
as amongst the oldest in Chemistry for pioneering molecular
in the world. machines.



What does research into
ancient texts

THE BIRMINGHAM QUR'AN - ONE OF THE EARLIEST SURVIVING
FRAGMENTS OF THE QUR'AN

THE DEAD SEA SCROLLS
THE MOST COMPREHENSIVE EDITION OF THE GREEK NEW TESTAMENT

Quest
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DISCOVERING THE SECRETS OF THE OLDEST GREEK NEW
TESTAMENT CATENA MANUSCRIPT

RE-UNITING THE WORLD’S OLDEST BIBLE

Understanding the variety of forms in which ancient texts were
written and transmitted is vital to a proper appreciation of the
diversity of modern faith and practice. Even though some of
these artefacts are well over 1,000 years old, digital tools and
new analyses continue to lead us to important new discoveries
and insights.

DISCOVER OUR WORK IN ANCIENT TEXTS:


WWW.BIRMINGHAM.AC.UK/ANCIENT-TEXTS
www.codexsinaiticus.org
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How can we build
a responsible future



DISCOVER OUR WORK IN RESPONSIBLE BUSINESS:

Our research is thoroughly committed to bringing about the
responsible business revolution for the better of society and
businesses globally. Within our research centres and through
our research projects, we are engaging with policymakers and
the general public to make real true-to-life changes.


WWW.BIRMINGHAM.AC.UK/RESEARCH/RESPONSIBLE-BUSINESS
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How should we tackle

WE ARE FOCUSING EFFORTS ON FOUR CHALLENGE THEMES:

1. Gender Inequality

2. Resilient Cities



4. 21st-Century Transnational Crime

3. Water Challenges

WE ARE SUPPORTING EMERGING THEMES

FOR MORE INFORMATION VISIT:


WWW.BIRMINGHAM.AC.UK/IGI

A rich offering of

research resources

From our campus to the city and across the wider region,
we have a constantly evolving wealth of resources for
researchers across all disciplines, contributing to the delvvery
of innovative work within a rich and vibrant communaty.

The Cadbury Research Library houses our extensive collection

of rare books, manuscripts, archives, photographs and associated
artefacts. Among these is the Mingana Collection of more than 3,000
Middle Eastern manuscripts in more than 20 languages, with the
oldest item dating back to 2,500BC and includes the Birmingham
Qur'an Manuscript, one of the earliest surviving fragments of the
Qur'an, dated to between 568 and 645AD.

The Barber Institute of Fine Arts is a beautiful Art Deco building,
with a concert hall and exhibition space, and holds one of the

most outstanding and internationally significant collections of art
assembled in Britain during the 20th century, including works by
Monet, Turner, Gainsborough and Van Gogh. It also has one of
the finest collections of Roman, Byzantine and Medieval coins in
the world.

28

The Lapworth Museum of Geology has one of the finest and most
extensive collections of fossils, minerals and rocks in the Midlands —
with more than 250,000 specimens dating back 4.5 billion years and
contains large collections of early geological maps and equipment,
as well as zoological specimens and stone axes.

Our estate includes a number of historic houses. These include
Winterbourne House and Garden. Constructed in 1903 in the Arts
and Crafts style, gardens bloom with more than 6,000 plant species

attracting a host of insects, including the resident bees, while the
house has been transformed with interactive displays and hands-on
learning exhibits for all ages.



will provide
a step-change in our understanding of how our forests will respond
to future increases in atmospheric carbon dioxide (COz2). A Free-Air
Carbon Dioxide Enrichment (FACE) experiment has been established
in mature, unmanaged, temperate woodland, only the second such
facility worldwide and the only one in the Northern Hemisphere.

We have made a significant investment in the

that will be the energy and waste nexus for the city of Birmingham,
showing how novel energy technologies can form an innovative
industrial ecology. We will build an innovation hub that will
provide businesses with the chance to develop their technology in
collaboration with our researchers, becoming a centre for training
associated with state-of-the-art energy, waste and low-carbon
transport systems.

Acting as a central hub for clinical trials acceleration and stratification,
and clinical informatics, the

brings experts together to rapidly turn medical science into innovative
patient and healthcare system applications. It does this by providing a
platform for interaction between basic scientists, academic clinicians,
clinical informatics, biostatisticians, trial design experts in biomarker
development and validation to accelerate the development of drugs
and devices.

, due to open in 2022,
will harness world-leading academic and clinical strengths while
bringing new commercial power to the region to accelerate life
sciences research, taking innovative new healthcare treatments
and technologies from early development to real-life application.

29
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COLLEGE OF
ARTS AND LAW

= Centre for Byzantine, Ottoman and
Modern Greek Studies

= Centre for Corpus Research

= Institute for Textual Scholarship and
Electronic Editing

= lIronbridge International Institute for
Cultural Heritage

= Shakespeare Institute

= Birmingham Research Institute for
History and Cultures

= Centre for the Study of Global Ethics

COLLEGE OF
SOCIAL SCIENCES

= Lloyds Banking Group Centre for
Responsible Business

= Jubilee Centre for Character
and Virtues

= Institute for Research into
Superdiversity

= City Region Economic and
Development Institute

» Centre on Household Assets Savings
and Management

= Institute for Conflict, Cooperation
and Security

= Centre for Crime, Justice and Policing

= Third Sector Research Centre

COLLEGE OF ENGINEERING
AND PHYSICAL SCIENCES

= Birmingham Centre for Railway
Research and Education

= Quantum Technology Hub

= High Temperature Research Centre

= National Centre for Nuclear Robotics

= National Buried Infrastructure Facility

= Birmingham Centre for Strategic
Elements and Critical Materials

= Birmingham Centre for Nuclear
Education and Research

= Healthcare Technologies Institute

= Birmingham Energy Institute

= Institute for Gravitational
Wave Astronomy



COLLEGE OF LIFE
AND ENVIRONMENTAL SCIENCES

= Phenome Centre Birmingham

= Henry Wellcome Centre for
Biomolecular NMR

= Cerebra Centre for

Neurodevelopmental Disorders

Environmental Sciences

Water Sciences

Centre for Computational Biology

Institute of Microbiology and Infection

Institute for Mental Health

Birmingham Institute of Forest

Research

Centre for Human Brain Health

= Centre of Precision Rehabilitation
for Spinal Pain

COLLEGE OF MEDICAL
AND DENTAL SCIENCES

= Birmingham Experimental
Cancer Medicine Centre

= Cancer Research UK Birmingham Centre

= Birmingham Centre for Clinical Trials

= Centre for Human Reproductive Science

= MRC-ARUK Centre for
Musculoskeletal Ageing Research

= NIHR Global Health Research Unit
on Global Surgery

= NIHR Birmingham Biomedical
Research Centre

= NIHR Surgical Reconstruction and
Microbiology Research Centre

= Rheumatoid Arthritis Pathogenesis
Centre of Excellence

WWW.BIRMINGHAM.AC.UK/
RESEARCH/INSTITUTES

= Scar Free Foundation Centre for
Conflict Wound Research

= Tommy’s National Centre for
Miscarriage Research

= Centre of Membrane Proteins
and Receptors
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Birmingham In Action
Turning research into action
to help protect our planet

As our planet heats up and more people begin to see the impact

of climate change first hand, it has never been more important to
understand the help that is at-hand from our forests, but also the risks
our forests run living in a high carbon dioxide (COz2) world. Forests
worldwide absorb 25-30 per cent of the CO2 we release and are the
great cradles of biodiversity on land. They protect us from the worst of
current climate change, but we may be approaching a tipping point at
which it costs forest communities more energy to stay alive in a harshly
changed climate than they can make from photosynthesis. That's the
point at which we have a ‘run’ on the ‘Bank of Mother Nature’.

The first of its kind in Europe and one of only two worldwide, the Free
Air Carbon Dioxide Enrichment (FACE) facility at Birmingham Institute
of Forest Research (BIFoR) is a technological marvel that will help
unlock the secrets of our forests.

Built into an existing oak woodland to deliver the most reliable and
comprehensive predictions from a real setting, rings of towers (shown
right) gently pump COz2-enriched air into forest patches, simulating a
future atmospheric CO2 abundance. Researchers and robot sensors
then help scientists measure how trees and soil respond.

Professor Rob MacKenzie, University of Birmingham lead for BIFoR
FACE and a Director of BIFoR, says: ‘We can't plant enough forests
to make climate change go away, but at BIFOR we have created a
unique “lab in the trees” to help us predict the effects of atmospheric
changes expected by 2050.

BIFoR was set up thanks to a gift of £15 million, with support from
University of Birmingham alumni, research councils and other
philanthropic organisations.

BIFoR will provide practical, actionable evidence about whether our
woodlands can continue to mitigate the impact of climate change -

and how we can help them. Additional research will also study how

raised COz levels could affect the food we eat as well as the air we

breathe, by examining the impact on food crops.




The deepest-ever dive to the bottom of the ocean in 2019 found a
plastic bag and sweet wrappers in the Mariana Trench. Birmingham
researchers are undertaking two key projects to understand the
impact of plastic on our environment and find ways to repurpose it.

The plastic pollution problem in our oceans is well known. Could we
prevent it by catching it first in our rivers? Reliable data is essential,
so our researchers have developed a toolkit to test river sediments

around the world, as they build a global map of aquatic plastic pollution.

On land, plastic waste is an increasing global problem — the average
person in the UK throws away their own body weight in plastic every
year. Yet, researchers at Birmingham are turning waste plastics into
new biodegradable materials. These can be 3D printed to create
temporary ‘scaffolds’ that help natural tissue grow back after surgery
before disappearing like dissolvable stitches — reducing pain and
helping healing and even preventing the return of tumours.

Our environmental research is just part of the University
of Birmingham s fundraising and volunteering campaign.
Birmingham In Action includes three other research
programmes which tackle key challenges that will deeply
affect our generation and the next.

One in two people in the UK will get cancer in their lifetime
(Cancer Research UK, 2018). Finding it early and matching
the right treatment to an individual make a huge difference
to patients’ survival prospects. With your support, we can
focus research on finding cancer earlier, and identifying the
exact right treatment for every individual.

Youth mental health is a growing global concern — early
support can prevent decades of illness in adult life. Our
experts need your support to understand what is causing
an epidemic in young people s mental health needs and
how society can offer early help. We must find the most
effective treatments and create a society that supports
mental health challenges.

It s nearly impossible to imagine what forces someone to
become a refugee. Your support can help our academics
understand the challenges faced by traumatised families
and give UK communities the knowledge to welcome
refugees — helping them to find healthcare, education

and employment.

FOR MORE INFORMATION ABOUT HOW YQOU CAN GET INVOLVED VISIT



WWW.BIRMINGHAM.AC.UK/ACTION

At the heart of our research are
our postgraduate researchers

Postgraduate students have always been at the heart of our
university life, being an integral part of our community, bringing
global experience and new perspectives, all of which contribute
to the academic and social richness of our global university.

Our ambition means that we strive to do more: appointing and
developing outstanding academic talent across the breadth of our
disciplines, investing in substantial new research programmes and
scholarships, and building new national and international research
collaborations.

MEET OUR FIRST GLOBAL CHALLENGE PHD SCHOLARS

Our postgraduate researchers work on pioneering topics that provoke
global change through multi-faceted research. We are investing

in fully funded Global Challenges PhD scholarships for UK/EU
applicants, inviting the very best applicants to join us in our research.
From combating the threat of drug resistance, to pioneering the
creation of new technologies for water security; we make important
discoveries and produce compelling insight into new approaches

to today's global challenges.




‘TB is one of the biggest infectious disease killers on the
planet. Hundreds of years after the first vaccine was developed,
we still don't have effective immunisation and it doesn’t protect
people across the globe. We're combining expertise from
across the University and beyond to bring a different approach
to finding a new vaccine.

‘It's a very collaborative approach. I'm an infectious diseases
specialist and I'll be working with a team of very well established
scientists including researchers who analyse DNA data,
clinicians and immunologists.’

‘My work involves trying to understand how urban air pollution
is evolving over time, using satellite observations to monitor
cities, particularly in the developing world. By building a tool
to monitor air pollution, we can better understand the urban
environment, and provide city planners and stakeholders with
the information they need to develop action plans to improve
air quality.

‘This work excites me because we're trying to look for a solution
to a problem of global concern. It's something that will have
real-life impact as air pollution is detrimental to both human
health and food security.’

At Birmingham, we have one of the UK's largest postgraduate
communities, with over 14,000 postgraduate students (of which more
than 3,000 are postgraduate research) making up more than 40 per
cent of the total student population. Students are among like-minded
people and receive the stimulation, support and challenges needed
to succeed.

Our postgraduates have a distinctive voice and are highly valued
members of the University. We ensure this through student
representation and dedicated facilities and resources, such as
our University Graduate School.

Life as a postgraduate student involves much more than just studying
for a degree. Opportunities abound for getting involved in research
and special interest groups, contributing to publications, talks and
conferences, and taking advantage of a broad range of opportunities
to gain new skills.

Credit: Nitrogen dioxide over Europe, Science History Images

WWW.BIRMINGHAM.AC.UK/POSTGRADUATE
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