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Biology
Angharad Gatehouse, Professor of 
Invertebrate Molecular Biology, has been 
awarded the world’s top accolade in 
entomology – the first woman to receive 
the award.
Singled out for her world-leading research into pest control 
strategies with particular emphasis on food security and 
environmental sustainability, Professor Gatehouse will be 
presented with the Certificate of Distinction for Outstanding 
Achievements by the Council of International Congresses 
of Entomology.

The award is presented just once every four years and is 
given to an individual or group who has made the greatest 
contribution to furthering our fundamental knowledge of 
entomology and has also made a significant impact on 
industry and society.

Computing Science
An innovative computer scientist who 
has made ground-breaking contributions 
to the field of eScience, is how Director 
of Microsoft Research, Harold Javid, 
described Newcastle University’s Professor 
Paul Watson on presenting him with the 
prestigious Jim Gray eScience Award.
A Professor of Computer Science, Paul Watson is Director 
of the Digital Institute at Newcastle University where he 
also directs the £12 million RCUK-funded Digital Economy 
Hub on Social Inclusion through the Digital Economy. His 
research interest is in scalable information management 
with a current focus on cloud computing. 

He was named winner of the 2014 award, which was 
established by Microsoft Research to annually recognise a 
researcher who has made an outstanding contribution to 
the field of data-intensive computing.

Architecture
The radical ideas of Rachel Armstrong, 
Professor of Experimental Architecture at 
Newcastle University, continue to attract 
global attention, with organisations across 
all continents keen to collaborate with and 
learn from her pioneering solutions for 
smart cities of the future.
Professor Armstrong, a Senior TED Fellow, describes 
herself as a sustainability innovator. She is investigating 
a new approach to building materials called living 
architecture and suggests it is possible for our buildings 
to share some of the properties of living systems. Through 
smart chemistry and the rational engineering of living 
systems, Professor Armstrong believes materials can 
grow architecture. In the lab she is developing models 
and prototypes to demonstrate how such changes could 
be realised as a solution to real-world problems such as 
the sinking of Venice.

Changing
lives with 
literature
Named Scottish Book of the Year in 2011, it details 
her childhood in Glasgow, her realisation that her skin 
is a different colour to that of her beloved mother and 
father and the search to find her birth parents. 

Kay, who is Professor of Creative Writing at Newcastle 
University, has a complicated take on her ethnicity in 
that she is female, Scottish and black. Her writing 
gives rise to discussions around adoption, ethnicity 
and diversity, and she talks movingly about the fact 
that you don’t need to choose simply one identity.

Red Dust Road has become an important reference 
tool for social policymakers, offering a very human 
take on the complexities involved in transracial 
adoption.

It is also a recommended read for people considering 
transracial adoption.

Red Dust Road was one of 20 books to be selected 
for World Book Night in 2013. The judges who 
selected it said: ‘Jackie Kay is one of our greatest 
poets and this is, quite simply, her story. Of growing 
up, of wanting to know where we come from, who 
we are, and of what happens when we discover the 
truth. Beautiful and brilliant.’

Every so often a book comes along that has the power to change lives. Professor 
Jackie’s Kay’s memoir, Red Dust Road, is one such book.

As a world-class civic university Newcastle’s research 
is focused on addressing some of society’s most 
pressing issues. We believe it is not enough to ask what 
we are good at, but we must also ask what we are good 
for. In other words, we want our research to have the 
maximum impact in Newcastle and the North East, the 
UK and the world. 

The recent Research Excellence Framework (REF), 
which assessed all UK universities’ research impact, 
showed how Newcastle University’s work is making a 
difference to global society – reinforcing our philosophy 
of ‘Excellence with a Purpose’.  

The REF confirmed our position as one of the most 
powerful research universities in the UK – ranking 
Newcastle University 16th out of 154 in this measure.

In these pages we highlight some of our world-leading 
research areas and the academics who are pioneering 
in their fields. Importantly, we explain the impact our 

research is having on areas as diverse as health, policy, 
culture and the environment across the globe and how 
we are building on this for the future.  

Vice-Chancellor 
Professor Chris Brink
chris.brink@ncl.ac.uk

952 staff members submitted 
research to the assessment. 

Ranked 1st in the UK for Computing 
Science research impact, ranked 
3rd in the UK for Civil Engineering 
research power and ranked  
11th in the UK for Mathematical 
Sciences research.

That’s 80% of our eligible staff.

We made 28 submissions to  
27 units of assessments and  
113 impact case studies.

We are ranked in the top 12 
for Geography, Architecture and 
Planning, and Cultural and Media 
Studies research quality. 

Ranked 3rd for English,  
with 100% of research rated 
world-leading for impact.  

Excellence in English

The vast majority of our research (78 %) 
is world-leading or  
internationally excellent 
(4* or 3*) 

We are ranked 16th
 for research 

power out of 154 higher education 
institutions in the UK.

Research Excellence 
Framework 2014 Results at  

a glance

Ranked 4th amongst UK medical 
schools for Clinical Medicine research 
intensity. Ranked 5th amongst 
dental schools for research quality. 

Ranked 5th for Biological Sciences 
research quality and Psychology, 
Psychiatry and Neuroscience 
research impact.



Excellence in Gerontology and Geography

Research and clinical practice pioneered by the 
internationally renowned neuromuscular group based 
at the University’s Institute for Genetic Medicine, which 
is also part of the Medical Research Council’s Centre 
for Neuromuscular Diseases, has already helped 
double the life expectancy of boys born with Duchenne 
muscular dystrophy (DMD).

In the 1960s, boys with the condition – which occurs once 
in every 3,500 male births and causes severe muscle 
weakness leading to heart and breathing problems – 
generally lived until they were aged just 14 or 15. Today, 
many young men with DMD can live to around 30 years 
of age, with a significantly improved quality of life thanks 
to patient care guidelines developed by an international 
working group led by Newcastle University’s Professor 
Kate Bushby, who is recognised as one of the world’s 
top medical specialists in DMD research and treatment.

Now the team of 80 experts, led by Professors Bushby, 
Volker Straub and Hanns Lochmüller, has launched the 
Newcastle University John Walton Muscular Dystrophy 
Research Centre, where work will continue on the 
development of translational research, innovative clinical 
trials and international networking, which currently 
involves over 13,000 patients in more than 30 countries. 

Newcastle University is continuing to build on its long and distinguished track record 
in pushing the boundaries of what is known and understood about how to treat rare 
neuromuscular diseases.

Advancing gene therapy

54

The landscape of research into 
genetic muscle-wasting conditions, 
particularly Duchenne muscular 
dystrophy, has transformed over 
the past 20 years. Many people who 
would once have not lived past their 
teenage years are now seeing their 
30s and 40s, with a vastly improved 
quality of life. Professor Kate 
Bushby has played a vital role in 
these achievements, with her team 
at the heart of the development of 
genetic therapies and of innovation 
in healthcare for children and 
adults, both here in the UK and 
internationally.
Robert Meadowcroft 
Chief Executive of the Muscular Dystrophy Campaign

Excellence in Civil Engineering and Neuromuscular Disease

Every year hundreds of thousands of pilgrims 
descend on sacred sites along the Upper Ganges 
River, in the foothills of the Himalayas, to bathe at the 
water’s edge. 

These huge seasonal influxes of people temporarily 
overload already stretched waste handling systems 
at these pristine locations, releasing untreated human 
wastes into the river and exposing visitors and 
residents to potentially infectious bacteria.

Water and sediment samples taken from sacred sites 
near Rishikesh and Haridwar by the research team 
have shown that antibiotic resistance gene levels, 
presumptively from human wastes, which can lead to 
superbugs, are about 60 times greater when pilgrims 
are present than at other times of the year. Once 
released into the water, these genes can be ingested 
by others using the river – potentially creating the 
large-scale spread of germs resistant to antibiotics, 
which might spiral out of control.

Newcastle University Professor of Ecosystems 
Engineering, David Graham, said: ‘In the age of 
international travel, antibiotic resistance genes 
and organisms in the gut of individuals as a result 
of inadequate sanitation can be carried anywhere, 
exposing wider populations to such resistance. 

‘We know that many ‘hotspots’ of antibiotic 
resistance exist around the world, particularly in 
densely populated areas such as urban Africa, the 
Subcontinent and Latin America, where there is 
inconsistent sanitation and generally poorer water 
quality. If we can stem the spread of such antibiotic-
resistant genes locally – possibly through improved 
local sanitation and waste treatment – we have a 
better chance of limiting its spread on a global scale. 
We are now using our research to call on policymakers 
to recognise the importance of clean drinking water 
as key to solving this global issue.’

Email: david.graham@ncl.ac.uk

Antibiotic resistance and the associated spread of untreatable ‘superbugs’ has emerged as 
one of the major public health concerns of the 21st century. Now, water pollution studies 
in the Upper Ganges River by a team of experts from Newcastle University and the Indian 
Institute of Technology in Delhi are shedding new light on how to tackle this global problem.

The group is also calling for more investment in research 
for treatments into rare diseases after its latest study, 
published in Neurology, the medical journal of the 
American Academy of Neurology, revealed the full cost 
of DMD to the international economy. 

Email: kate.bushby@ncl.ac.uk

Professor David Graham, 
through his many 
international and 
collaborative research 
projects, is helping us better 
understand and manage 
superbugs. His work is 
indispensable if we want to 
decrease the risk of 
superbugs for all of us in  
the global community.
Professor Peter Collignon 
Infectious Diseases Physician and  
Microbiologist, Canberra Hospital, 
Australia

Engineering a halt to  
the ‘superbug’

A major airborne geophysical survey of a previously 
little studied part of the West Antarctic ice sheet by 
Dr Ross and the team revealed a huge ancient valley 
– deeper than the Grand Canyon – hidden beneath 
the ice. 

The findings of the survey, published in the 
Geological Society of America Bulletin, provided an 
unprecedented insight into the extent, thickness and 
behaviour of an ancient icefield, which was formed 
when the climate of West Antarctica was much 
warmer than it is today. This subglacial landscape 
indicates from where, and how, the West Antarctic 
Ice Sheet originated and grew, and provides 
important clues as to the most probable extent of ice 
in West Antarctica in a future, warmer world.

The survey team’s data also made a major 
contribution to a large-scale international Antarctic 
mapping project led by the British Antarctic Survey, 
which led to the discovery that the continent 
contains more ice than previously thought. Sixty 
scientists from institutions in 35 countries were 
involved in the project which used data collected 

from ice-penetrating radar measurements, seismic 
techniques, satellite readings and cartographic data, 
to create the most detailed map of what lies beneath 
Antarctica’s ice sheets.

Anticipating the response of the Antarctic ice sheet to future climate change is critical to our 
planet’s survival. It is estimated that the melting of the West Antarctic Ice Sheet alone could lead 
to a worldwide rise in sea level of three metres. Dr Neil Ross, a lecturer in physical geography at 
Newcastle University, is among a team of UK experts working to build up an accurate picture 
of the ice sheet and the landscape beneath to predict how it might behave in a warmer world. 

Uncovering the icy secrets of 

Antarctica

Rates of dementia in the UK have fallen substantially 
over the past two decades, according to the Medical 
Research Council Cognitive Function and Ageing Study 
(CFAS), which compared the prevalence of dementia in 
two large samples over the 20-year period. The latest 
phase of the study indicates there are currently around 
670,000 people with dementia in the UK, much lower 
than the previous estimate of over 800,000 predicted 
in the early 1990s. A follow up to the CFAS paper, 
published in The Lancet in 2013, recently earned 
Professor Louise Robinson and the CFAS team the 
Royal College of General Practitioners’ Neurology and 
Mental Health Research Paper of the Year. 

The CFAS study, involving over 20,000 people aged 65 
years and over, was the first to prove that age was the 

single most important risk factor for dementia – the 
older we got, the more likely we were to get dementia. 
From the first CFAS study, the team predicted that 8.3% 
of the general population would be expected to have 
dementia by 2011. Yet, following the introduction of 
health strategies informed by the research, in the follow-
up study in 2009 this figure was found to be much 
lower, at 6.5%.

Professor Robinson, Director of the Newcastle University 
Institute for Ageing and a GP in the city for 20 years, 
said: ‘Dementia continues to pose a significant 
challenge to our healthcare systems and communities 
but while others have been seeking ways to treat it we 
have established that prevention could actually be the 
new cure. Our latest studies show rates of dementia are 

substantially lower than the predictions we made in the 
1990s based on our ageing population.  

‘We suspect that these improvements are largely due 
to primary prevention strategies to reduce vascular risk 
and improvements in care initiatives that were informed 
by our work. The public health approach to promoting 
‘healthy heart, healthy mind’, is not only preventing 
heart attacks but also dementia and we plan to build on 
these promising results.’

Professor Robinson’s research has shaped high-level 
policy such as the Prime Minister’s 2012 Challenge on 
Dementia and helped improve NHS services to provide 
a more timely diagnosis, as well as raising the quality of 
care for those living with the condition.

Email: a.l.robinson@ncl.ac.uk

Twenty years of research by academics at Newcastle University, working with colleagues from 
Cambridge and Nottingham, suggests that prevention rather than cure is the solution to the 
dementia time bomb that faces our rapidly ageing population. 

Dementia:  
is prevention better than cure?

Joint research from Newcastle, 
Cambridge and Nottingham, 
into the factors which influence 
the prevalence and earlier 
diagnosis of dementia has been 
instrumental in shaping UK 
national policy and practice.
Professor Alistair Burns 
NHS England’s National Clinical Director  
for Dementia

Dr Neil Ross has made several 
key advances in knowledge 
of the Antarctic ice sheet, 
including the idea that a 
whole sector of the West 
Antarctic ice sheet is far 
more prone to change than 
previously thought.
Professor Martin Siegert 
Co-Director, Grantham Institute,  
Imperial College London

Email: neil.ross@ncl.ac.uk

Hear our academics talk about their research at ncl.ac.uk/impact Hear our academics talk about their research at ncl.ac.uk/impact
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Excellence in Planning and Human – Computer Interaction

Working with policymakers the private and public 
sectors and academics from around the world, the 
University is to set up a pioneering research centre to 
explore how digital technology can be used to involve 
the public in the design of better local services, such 
as education, public health, social care and planning. 

Funded by the Engineering and Physical Sciences 
Research Council, the Centre for Doctoral Training 
in Digital Civics will be located on Newcastle’s major 
new science and technology site, Science Central, 
and will train more than 60 PhD students over the 
next nine years. Led by the Digital Interaction Group’s 
Professors Patrick Olivier and Peter Wright, the facility 

will also draw expertise from the institution’s centres 
of excellence for research in planning, public health, 
education and security.

Professor Wright said: ‘With the enormous public 
uptake of digital technologies including broadband 
internet, mobile phones, laptop and tablet computers, 
there are exciting opportunities to involve communities 
in the creation of more representative and sustainable 
forms of local democracy and service provision. 
Digital Civics is about exploring new ways in which 
digital technologies can be used to harness the 
potential of local voices – not just here in the UK but 
anywhere in the world. The goal of the new Centre 

will be to train a generation of researchers capable of 
realising these opportunities.’

Bringing together experts from across the humanities 
and medical sciences faculties, the Digital Interaction 
Group is sharply focused on pushing the boundaries 
of how academics think about people and technology 
to address societal challenges. Much of their cross-
disciplinary work aims to improve the wellbeing of 
citizens whose needs traditionally have been largely 
overlooked in society, such as older people or those 
with cognitive or physical impairments. 

Email: p.c.wright@ncl.ac.uk

How cities adapt to change has been the focus of 
a major research project by Newcastle University.

Managing change in our 
future cities

Excellence in Cancer Research and Neuroscience

Professor Mark Tewdwr-Jones of the School of 
Architecture, Planning and Landscape leads the 
Newcastle City Futures project, which uses a range of 
new methods supported by academic evidence to shape 
conversations between city leaders and communities to 
create a comprehensive view of the medium- to long-
term trends likely to impact upon urban development. 
Among the subjects under discussion are: identifying 
new economic sectors; dealing with the health needs 
of an elderly population; managing investment in public 
transport (including switching to electric vehicles and 
more cycling); delivering education opportunities; and 
considering threats from extreme weather events. 

Newcastle City Futures began as a ‘pop-up urban room 
exhibition’, illustrating how Newcastle had changed in the 
last 60 years. It was a resounding success in engaging 
politicians, service providers, businesses and residents 
alike. After receiving political support, and as part of 
Newcastle’s commitment to its role as a ‘civic university’ 
responsive to the needs of civil society, the University 
has now established joint city/university committees to 
facilitate discussions on visions and broader societal 
needs. Newcastle University has also been chosen by 
the UK government as the lead co-ordinator for a new 

network of Foresight Future of Cities. There are plans 
to create a free public-facing urban studies research 
database where academics will collate their knowledge 
on the local area to act as a resource for both residents 
and policymakers. Cities including San Francisco, Sydney 
and Shanghai are now collaborating with Newcastle to 
help manage future change. This builds on the excellent 
research taking place in Geography, Architecture and 
Planning, as reflected in the REF results on page 2.

Professor Tewdwr-Jones, who is a member of the Academy 
of Social Sciences and a Fellow of the Royal Town Planning 
Institute, said: ‘It is essential that we build up a picture of 
what our urbanised areas will need in the future. Universities 
are in a unique position to develop ‘social entrepreneurs’ – 
academics who can facilitate discussions both across the 
University and with a whole range of organisations and 
generate exciting ideas and solutions to meet the needs 
of our future cities.’  

Our work is being used as a case study around the world 
to inspire other cities to identify their own assets and 
solutions, and we are also being called upon regularly by 
the government to share our experience and ideas.

Email: mark.tewdwr-jones@ncl.ac.uk

Mark Tewdwr-Jones is an outstanding practitioner of the art of linking academia, civic authorities and 
communities on city futures. His leadership of the Newcastle City Futures project has rightly been seen 
as a beacon that inspires other cities to follow suit.
Sir Alan Wilson FBA, FRS 
Chair, Government Office for Science Project on the Future of Cities

Newcastle University is world leading in the field of human–computer interaction, investigating how new technologies can be used to 
solve some of society’s biggest and broadest challenges. 

Newcastle University is the UK’s leading 
centre for research into childhood cancer 
and one of the major centres in Europe, with 
internationally celebrated researchers in the 
fields of childhood leukaemia, brain tumours 
and neuroblastoma.

A £5.5 million children’s cancer research 
facility is to be created at the heart of the 
University’s campus, providing state-of-
the-art resources, where academics and 
clinicians can accelerate their work and give 
more children with cancer a future to look 
forward to.

A fundraising campaign, the Future Fund, 
has been launched to create the Newcastle 
University Centre for Childhood Cancer, a 
collaborative project between the University, 
the charity North of England Children’s 
Cancer Research and Newcastle Hospitals’ 
Great North Children’s Hospital (GNCH). 
The campaign has already garnered high-
profile support from musicians Sting and 
Mark Knopfler, author Bill Bryson, and  
Dame Margaret Barbour, Chairman of global 
lifestyle brand Barbour who has pledged  
£1 million towards the campaign. 

futurefund.co.uk
Email: josef.vormoor@ncl.ac.uk

Cancer researchers at Newcastle University are internationally renowned for translating ground-
breaking scientific discovery into life-changing therapies for people fighting the disease. Recent 
developments include ambitious plans to speed up the delivery of new and less toxic therapies 
for childhood cancers and a new test for prostate cancer which is now saving lives in the USA. 

Fighting cancer,
saving lives

Since 2001, Professor Grubin of Newcastle 
University’s Institute of Neuroscience, has led 
trials to establish whether polygraph tests 
could be used by probation officers to manage 
high-risk sex offenders after they have been 
released from prison by ensuring they stick to 
the conditions of their parole licence. 

A three-year study of mandatory assessment, 
which ended in 2012, demonstrated conclusively 
that polygraph testing helped case managers 
evaluate the risk posed by offenders, enabling 
them to decide how best to protect the public.

Legislation requiring high-risk sex offenders 
on parole in England and Wales to undergo 
mandatory polygraph assessment was passed 
by Parliament in the summer of 2013. 

The testing was described by the government 
as the latest in a series of plans to tighten up 
controls on sex offenders, which will also see their 
movements tracked by satellite tags, when the 
technology is available. Work led by Professor 
Grubin also now enables libido-suppressant 
drugs to be prescribed to further reduce the 
risk posed by this group of offenders.

Professor Grubin has led rigorous training to 
enable probation and police officers to become 
polygraph examiners, putting some of the most 
serious sex offenders in the community under 
stringent tests.  

Police from two forces and staff from the new 
National Probation Service now run regular lie-
detector tests on offenders and take the results 
into account when deciding whether or not to 
recall the offender to custody.

Professor Grubin said: ‘Polygraph tests can be 
an important tool in the management of sex 
offenders and can enhance provisions already 
in place.’

Email: don.grubin@ncl.ac.uk

Polygraph 
tests for sex 
offenders
Trials led by internationally respected 
forensic psychiatrist, Professor 
Donald Grubin, have helped to shape 
new legislation designed to protect 
the public against sex offenders. 

Eight out of 10 children diagnosed with cancer today will be cured. 
However, our therapies come with significant toxicity and often cause 
long-term health problems in survivors. We urgently need more efficient 
therapies with fewer side effects for our young patients.
Professor Josef Vormoor, Director of the Northern Institute for Cancer Research at Newcastle University 
and Honorary Consultant Paediatric Oncologist at the GNCH

Meanwhile research into mitochondrial genetics led by 
Professor Mark Birch-Machin has been improving the 
efficiency of diagnosis of the second most common 
cancer in males worldwide.  

Working with scientists from Lakehead University in 
Thunder Bay, Canada, Professor Birch-Machin’s team 
developed a novel test for prostate cancer. The Prostate 
Core Mitomic Test™ (PCMT™) was the first of its kind 
in the world and has been helping to save lives since its 
commercial launch in North American in 2011. 

The highly sensitive test uses the science of 
mitochondrial DNA to accurately determine the absence 
or presence of cancerous cells in prostate tissue. Even if 
a biopsy needle misses a tumour and the tissue appears 
normal, PCMT™ can still identify the presence of cancer 

because it works by detecting deletions of mitochondrial 
DNA that would occur if a tumour is nearby. 

The test uses existing biopsy tissue, meaning there is no 
need for patients to undergo further pain, anxiety, possible 
infections and complications associated with additional 
tissue sampling. It is particularly useful for patients whose 
symptoms lead medics to suspect they are suffering from 
prostate cancer but who record a negative biopsy result 
using traditional test methods. 

Opportunities now exist to use this work as a platform 
to conduct further studies into other tumours and even 
use the findings to develop an early warning system  
for cancer. 

Email: mark.birch-machin@ncl.ac.uk

Going digital to 
design government 

Hear our academics talk about their research at ncl.ac.uk/impact Hear our academics talk about their research at ncl.ac.uk/impact



Their research, which dates back to the mid-1990s, 
highlighted the need for a review of services in England 
in line with a rapidly changing dental health profile of 
children and adults. 

Researchers at the School of Dental Sciences 
discovered the number of people with no natural 
teeth was falling and a new generation of people were 
emerging whose teeth were decayed but were being 
restored instead of being taken out and replaced. 
These trends were confirmed by analysis of the 1998 
Adult Dental Health Survey data.

At the same time, further changes started to emerge 

in young adults, which showed a sustained reduction 
in decay rates due to improved diet and education.

Policymakers recognised that substantial reform of 
NHS dental services in England would be required if 
the projected future needs of the population were to 
be met and in 2009, Newcastle University’s Head of 
Dentistry, Professor James Steele was asked by the 
Secretary of State to carry out a review of the NHS 
dental contract.  

Professor Steele explains: ‘We were seeing a very clear 
shift, not just in dental health but also in the treatments 
being offered to patients by dentists.

‘What was needed now was a focus on prevention, 
but because the dental contract was designed to pay 
dentists for the treatments they provide – such as the 
number of fillings they did – there was a discrepancy 
between what was being offered and what was 
actually needed.

‘Our review suggested a change: a pathway of care 
that focuses on prevention and advice, and rewards 
dentists for helping people to look after their teeth so 
they don’t need the fillings – or at least not until much 
later in life.’

The review recommended a number of improvements 
around better access, prevention and long-term patient 
care and this has been piloted at selected dentists 
around the UK. The results of the pilots will inform 
prototype contracts with a view to a final contract for 
all dentists in the next few years.  

Email: jimmy.steele@ncl.ac.uk

Children undergoing haemodialysis can suffer 
substantial distress and delay to therapy when the 
venous central lines (VCLs), by which their treatment 
is delivered, are blocked by blood clots.

Using a novel form of crossover design, the research 
showed that a new form of anticoagulant – alteplase 
– was much more successful than the cheaper 
heparin, significantly reducing clotting and preventing 
blockages.  Crossover designs are where each 
patient receives a sequence of the treatments being 
tested.  This trial required very long sequences with 
many possibilities – the research identified the best 
possible ones.

Following the trial in 2004, the Children’s Kidney Unit 
at the Royal Victoria Infirmary in Newcastle changed 
its policy so that alteplase was used in place of heparin 
as the routine anticoagulant for venous central lines.

At any one time, there are about 10 young patients 
receiving this form of treatment at the Children’s 
Kidney Unit.  Each one needs around 150 doses of 
anticoagulant a year and most will continue to need 
this treatment until a transplant organ becomes 
available.

Clots form easily in relatively large central lines, such 
as those used for haemodialysis. Although the lines 
are cleaned out before every use, small, subclinical 
clots still occur which accumulate over time and can 
lead to thrombosis.

Prior to 2004, the annual probability of CVL 
replacement due to thrombosis was 0.7. The resiting 
caused a significant amount of distress and also 
carried with it a number of risks.

Since alteplase has been used (2005 – 2012), no lines 
have had to be replaced because of thrombosis.  
This represents a remarkable reduction in the levels 
of distress to children and, by eliminating the delays 
associated with line replacement, effects financial 
savings for the NHS.

Following the research, alteplase is now used in 
12 of the 14 paediatric kidney units in the UK and 
Ireland and five centres – Newcastle, Cardiff, Guy’s, 
Glasgow and Manchester – have used it as their 
routine treatment.

Email: john.matthews@ncl.ac.uk

Action speaks 
louder than words
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Excellence in LinguisticsExcellence in Dentistry and Mathematical Sciences

8

For most of us, acquiring the personal, 
social and academic skills that enable us to 
participate fully in society is a natural part of our 
development. But for an estimated 5.8 million 
under-18s across Europe who suffer from 
language impairment, this is not the case.

‘The inability of children to communicate, either 
with their peers or with others including their 
teachers, is a scourge that blights their lives in 
our communication-focused society,’ explains 
Professor Law. ‘It has a knock-on effect on 
many aspects of their schooling and on their 
future opportunities in the workforce. The 
boredom and frustration of children who cannot 
engage properly with their education can lead to 
truancy or exclusion.’

There is evidence that intervention – such as 
training children and their parents to interact 
more efficiently – is effective in improving the 

development of language skills, but this 
information is not well-disseminated, and the 
services available are inconsistent across 
Europe. 

Beginning this year, Professor Law is leading 
a four-year COST (European Cooperation in 
Science and Technology) Action project to 
establish a network of established and early-
stage researchers and practitioners in the field, 
including speech and language therapists, 
linguists and psychologists, to focus on the role 
of intervention. 

The aim of the network is to enhance the science 
in the field, both to improve the effectiveness of 
services for children with language impairment 
and to develop a sustainable network of 
researchers well placed to answer key questions 
in this area. This is the first time that a joined-
up approach has been attempted, despite 

there being services for children with language 
impairment in all European countries. 

This new project builds on Professor Law’s 
previous involvement in the biggest ever review 
of speech and language support for children in 
the UK. He was one of four academics who led 
the three-year £1.5 million Better Communication 
Research Programme that arose from the 2008 
Bercow Review of Services for Children and 
Young People (0-19) with Speech, Language 
and Communication Needs. He subsequently 
set up the All Party Parliamentary Group on 
Speech and Language Difficulties chaired by 
Lord Ramsbotham. Their report, on the links 
between speech, language and communication 
needs and social disadvantage in children, was 
published in February 2013.

 
Email: james.law@ncl.ac.uk

James Law, a Professor of Speech and Language Sciences at Newcastle University, is leading a project to establish a European 
network of experts that will improve the services and treatment available to children and young people who experience 
difficulties learning their first language.

Dentistry experts at Newcastle University are helping to shape England’s dental services, 
radically steering the focus away from invasive treatments and towards preventive care.

Research with real bite

Statisticians 
discover a way to 
improve kidney 
dialysis John Matthews, Professor of Medical 

Statistics in Newcastle University’s 
School of Mathematics and Statistics, 
has conducted research to devise a new 
statistical methodology to help improve 
treatment for children with renal failure.
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Technology developed by Jeff Neasham and 
colleagues from the School of Electrical and 
Electronic Engineering has been incorporated 
into a range of products that have revolutionised 
underwater communications.

One of these is the MicronNav, manufactured 
under licence by UK company Tritech International 
Ltd. It has become the preferred solution for 
tracking underwater remotely operated vehicles 
manufactured by companies including Seabotix 
Inc and Videoray Inc, with over £2m of licensed 
products sold to date.

The research has improved underwater transmission 
and tracking, both in terms of range and reliability, 
and the development of a number of bespoke, 
high-performance data telemetry systems also 
enabled previously impossible subsea operations to 
be completed.

Originally developed for communicating with subsea 
vehicles or instruments, the technology has been 

further miniaturised for use in devices designed to 
improve diver safety. 

A prototype, named DiveTrack, showed how a small, 
low-cost device could enable a diver in difficulties 
to send a distress signal to a boat up to 1km away 
alerting the crew to their location. DiveTrack won an 
international design competition in 2007 and the 
British Sub Aqua Club (BSAC) described it as ‘one 
of the most significant contributions to diver safety in 
the last 50 years.’

The team went on to become involved in an ambitious 
European research project (www.caddy-fp7.eu) 
to develop a new generation of miniature subsea 
devices aimed at making dive missions safer and 
more efficient by enabling divers and underwater 
robots to cooperate with one another. 

Newcastle’s technology enables an underwater robot 
to act as a virtual dive buddy, monitoring the diver, 
guiding and navigating, assisting with tasks and 
carrying equipment. The robot tracks and follows 

the diver who can exchange data and commands 
with it using an underwater tablet. The technology 
has now been commercialised as the Seatrac range 
of products, manufactured under licence by UK 
company Blueprint Subsea.

Email: jeff.neasham@ncl.ac.uk

A Newcastle University spin-out hopes to 
make headway on diseases such as cancer 
by taking a new approach to drug discovery.

Computational drug discovery firm e-Therapeutics was 
founded in 2002 and was listed on the London Stock 
Exchange’s Alternative Investment Market in 2007. 
By 2013, it was the eighth-largest pharmaceutical/
biotechnology company in the AIM by market 
capitalisation, with a valuation of £92.7 million.

University research played an important role in this 
patented approach, including work by Professor Anil 
Wipat (pictured) on workflow development and the 
study of network analysis, and application led by 
Professor Peter Andras, now at Keele University. The 
Computing Science team worked alongside experts in 
the University’s Institute of Neuroscience.

The aim was to develop an accurate understanding of 
the effect and impact new drugs will have on cells before 
clinical trials even begin.

For decades, neuroanatomists have used tracer 
chemicals to highlight the neural connections between 
different areas of the brain. This technique is both 

invasive and expensive and the complexity it revealed 
was very difficult to interpret.

In 1999, collaboration between colleagues at Newcastle 
University developed computer methods for integrating 
the very large quantities of data, and new analyses that 
showed how brain systems were organised and which 
parts of them were vulnerable. 

The company’s patented network pharmacology 
technology predicts the effects of chemical interventions 
on proteins in cells and this is now being used to 
discover new drugs for the treatment of cancer and 
degenerative diseases.   

Using algorithms to map the networks of interaction 
between parasitic bacteria and host cells, the 
technology is used to select a drug that can target the 
most crucial proteins in that network, and thus disrupt 
the disease process.

An anti-cancer drug and an anti-depression drug are 
currently in clinical trials.

The company believes its method will be effective 
in tackling complex diseases. It could also enable 
companies to find new uses for drugs that are already 
on the market, rather than invest large amounts in new 
ones. Drugs based on new chemistry cost £1.2 billion 
to develop on average, and can take 10 to 15 years to 
reach the market.

Since 2008, research and development spending by 
the company has topped £11 million, and 20 highly-
skilled staff are employed across two sites in Oxfordshire 
and Newcastle.

For over ten years, Professor Graham has been studying 
how the line between military and civilian technologies 
has become increasingly blurred. 

His research shows that military-style surveillance is 
commonplace in our cities – and residents are in danger 
of accepting it without question. Small-scale drones 
were even one of last year’s ‘must-haves’ for Christmas, 
raising new issues about privacy. 

In his book Cities Under Siege (published by Verso in 
2011) Professor Graham, of Newcastle University’s 
School of Architecture, Planning and Landscape, 
offers increasing evidence of a crossover between 
surveillance and control of everyday life in Western cities 
and technology used in war zones.

Instead of legal or human rights based on universal 
citizenship, his research shows the emerging security 
politics of cities are founded on the privatisation of 
public spaces, combined with the profiling of individuals, 

places, behaviours, associations and groups in advance 
of any potential misdemeanor or crime. 

This in turn is creating the biggest shift in our ideas of 
citizenship and national boundaries since the mid-17th 
century. 

As well as being used as scenarios for governments’ 
foresight studies, Professor Graham’s research raises 
awareness of the influence that ordinary people can 
have on situations, such as the global wave of urban 
occupations protesting against extreme austerity 
measures implemented since the financial crisis.

The phrase ‘new military urbanism’, which was coined 
in, Cities Under Siege, is now used throughout the 
world in discussions about security and is regularly cited 
within the activist and social movements.

The commercialisation of Newcastle University’s pioneering research in underwater 
acoustic communication has created market-leading products in the subsea industry.

A new wave of subsea 
technology

Using computers 
to revolutionise 
drug discovery
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Over the last decade, Professor Stone has been 
working with the UK Ministry of Defence and NATO in 
an attempt to encourage the military to take cultural 
property protection (CPP) more seriously. The key 
has been to identify where CPP overlaps with military 
interests. ‘While individual officers usually understand 
and fully accept the importance of cultural heritage, 
its protection during conflict has not, until recently, 
been high on their agenda,’ he explains. 

A number of avoidable events during relatively recent 
overseas deployments have focused military minds; 
these have included a failure to prevent the looting 
of museums, the unnecessary damage to significant 
archaeological sites and centuries-old irrigation 
systems through the construction of military bases, 
along with insensitive deployments of troops.

Professor Stone’s most recent publication, A 4 
Tier Approach to CPP, was published in both the 
archaeology journal Antiquity and in the British Army 
Review, with the aim of encouraging both parties 
interested in CPP to work together. His article outlines 
four occasions when cultural heritage experts 

need to interact with the military and other relevant 
agencies, such as the police and customs: long-term; 
immediately pre-deployment; during conflict; and 
during post-conflict stabilisation.

Shocked by the destruction to cultural property during 
the Second World War, the international community 
came together in 1954 and produced The Hague 
Convention on the Protection of Cultural Property in 
the Event of Armed Conflict. The Convention was 
elaborated by two protocols, in 1954 and 1999.

The 1954 Convention includes the Blue Shield as an 
emblem to be used to identify property to be protected. 
By 1999, the Blue Shield is mentioned in the protocol 
as the organisation with responsibility for CPP. 

Blue Shield has recently adopted Professor Stone’s 
4 Tier Approach as international policy as a means 
of setting a framework within which liaison between 
cultural heritage experts and the military can take 
place.

Email: peter.stone@ncl.ac.uk

Research by Professor Peter Stone OBE, Head of Newcastle University’s School of Arts 
and Cultures, focuses on the obstacles to the protection of archaeological sites and 
historic buildings in zones of armed conflict. Once destroyed, cultural heritage cannot 
simply be rebuilt.

The other 
casualties of war

Spotlight on global 
security Professor Steve Graham’s research into the increasing use of military-style 

surveillance in our cities is influencing global discussions on matters of security 
and privacy.
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Excellence in Bacterial Cell Biology and Rheumatology

The science behind the technology, designed by 
biochemist Professor Jeremy Lakey, has inspired the 
commercial development of a hand-held disease 
detector which enables tests to be carried out quickly, 
easily and on the spot. The device contains a biochip 
which tests samples of saliva, blood, serum or urine 
that can be read using smartphone technology to give 
accurate results within minutes and without samples 
being sent for lab analysis. 

The flu virus and respiratory conditions are the first 
targets for the device, but there is potential for it to be 

adapted to diagnose other infectious diseases. Clinical 
studies are already under way into the potential of the 
device in testing for gum disease and HIV.  

Trials of the device for the flu virus will start in the next 
12 months, after five years of prototype development 
and work with Public Health England to prove its 
capability. It is being brought to the market by OJ-
Bio, a joint venture between Professor Lakey’s spinout 
biotechnology company, Orla Protein Technologies, 
based in Newcastle, and electronics giant the Japan 
Radio Company. 

Professor Lakey said: ‘We are at the leading edge of 
wireless point-of-care diagnostics. There is a lot of buzz 
around the concept, but few places are as advanced as 
we are in bringing a truly mobile device to market, and 
that is incredibly exciting. With increasing mobile phone 
coverage in even the most remote areas of the world, 
the possible applications for our technology – and the 
opportunities to deliver improvements to healthcare and 
the environment – are enormous.’ 

Email: jeremy.lakey@ncl.ac.uk

Protein technology developed in a laboratory at Newcastle University could soon be used 
in remote parts of the developing world to diagnose infectious diseases, and in homes in 
the Western world to manage chronic illnesses. 

Detecting disease 
via mobile phone

This is very exciting technology, 
which has the potential to 
revolutionise point of care 
testing for infectious diseases.
Dr Andrew Sails,  
Public Health England

Diagnosing 
arthritis  
in children
Doctors all over the world are now using a simple clinical skill 
to help recognise the most common form of childhood arthritis, 
thanks to research by paediatric rheumatologists at  
Newcastle University.

Early diagnosis of juvenile idiopathic arthritis (JIA) is 
critical, as the disease – which affects one in every 
1,000 children – is most aggressive in its initial stages 
and can lead to joint deformities, poor quality of life 
and even blindness if not treated promptly. 

Research led by Professor Helen Foster found 
that many youngsters with JIA were being seen by 
doctors who were not confident in their ability to 
examine children’s joints due to  a lack of professional 
consensus about how to do this properly as well 
as a failure to address this issue in clinical teaching. 
As a result, children’s joints were not being properly 
assessed, leading to delays in referrals to specialists 
for appropriate treatments so that, often, children 
were being subjected to costly and unnecessary 
invasive investigations.

The Newcastle team has developed a new tool for the 
examination of joints called pGALS (paediatric Gait 
Arms Legs and Spine), which is now taught as a simple 
clinical skill to medical students and is being used by 
doctors worldwide. Following the success of pGALS 
and free teaching aids, which to date have been 

translated into Mandarin and Spanish, the Newcastle 
team began developing a more detailed examination 
of children’s joints, called pREMS (paediatric Regional 
Examination of the Musculoskeletal System). pREMS 
is targeted at postgraduate training and includes free 
teaching resources including video demonstrations. 

Professor Foster has collated much of her teaching 
material including pGALS and pREMS to create a 
new website (www.pmmonline.org/doctor) which 
has been launched in the UK, India and Africa. She 
said: ‘This exciting new phase of work will provide 
comprehensive support to ensure medical students 
and doctors have the tools to identify arthritis in 
children and know what to do after making their 
diagnosis. It is hoped that the new website will enable 
improved access to specialist care so that children will 
receive treatment more quickly, preventing significant 
long-term consequences for more children with 
arthritis around the world.’ 

Email: h.e.foster@ncl.ac.uk

pGALS, developed and 
validated by Professor 
Helen Foster, facilitates 
the early detection of joint 
disease in children and 
adolescents and constitutes 
an important contribution 
to patient care. It has filled 
a significant gap in medical 
education and has been 
widely adopted worldwide.
Professor Ross Petty,  
Professor Emeritus, University of British 
Columbia, and British Columbia’s Children’s 
Hospital, Canada
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