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1. Introduction
The Healthcare technologies futures forum was organised to provide advice to
EPSRC in helping to define priorities for future investment and actions under the
new Healthcare Technologies challenge theme which was introduced in March
2011. The aims of the theme which are:
•
•

Focus the portfolio to build critical mass around UK research strengths
Increase industrial engagement to create greater impact.

In order to achieve these aims EPSRC needs to work closely in partnership with
other funders of healthcare research and innovation (e.g MRC,TSB) but to focus
its investments on those challenges where advances in engineering and physical
sciences can lead in creating transformation in healthcare for economic benefit.
The Healthcare Technologies Futures Forum had three principal aims:
•
•
•

To horizon-scan research areas that could potentially have a
transformational impact on Healthcare Technologies
To set the direction for future investment in Healthcare Technology
Research
To identify a strategic approach to shaping the EPSRC Research Portfolio
and Community in Healthcare Technologies

The Healthcare Technologies Futures Forum brought together 16 researchers
from the UK, 1 industry representative, and Prof Sir Michael Brady as director, to
discuss the future of Healthcare Technologies in Engineering and Physical
Sciences (EPS) to 2030 and beyond. The attendees were specifically chosen and
invited for their expertise and experience in EPS healthcare research and
innovation. (A list of attendees can be found in Appendix 1.)
This report aims to present the outcomes of the three days of discussion in an
accessible format.
The event began with introductory talks from Prof David Delpy, CEO of EPSRC
and Dr Rachel Bishop, Healthcare Technologies Theme Lead to set the context of
this Forum. This was followed by a networking session in order for the
participants to share their background and expertise. Each participant then gave
a presentation on their views of the future of healthcare technologies. A
visionary presentation was then delivered by our director, in order to stimulate
new ideas and set the scene for the next two days.
We started the second day with a session which aimed to describe, in the form
of scenarios, desired future directions for healthcare for 2030 and beyond. The
participants developed four scenarios which over the course of the workshop
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were developed into research challenges. (The full set of these challenges can be
found in Appendix 2.)
At the end of the workshop participants were asked to highlight gaps in
technologies or research areas which they felt hadn’t been brought out in the
workshop process and were important for us to consider. These are listed at the
end of this report.
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2. Outputs from the Futures Forum Workshop
The workshop produced the following 4 scenarios of desired directions for the
future (2030 and beyond) in healthcare:
•
•
•
•

Being healthy – wellbeing
Maxing the cure
Individual risk and care
Smart access

Each scenario was described through the political, environmental, economic and
technological drivers; the potential positives and risks; and the critical factors
enabling the best future scenario and avoiding the worst future scenarios.
Using the critical factors they were then developed into 9 challenge themes:
1. Integrate across scales and platforms
2. Create a new cadre of healthcare professional by having health and EPS
professionals train and work together
3. How do we scale up manufacturing?
4. Global platforms for technology innovation
5. Designing for health and wellbeing in the built environment
6. Wellness from birth and beyond
7. How do we determine what to measure?
8. Automated implementation of (randomised) clinical trials
9. How to translate personal diagnoses into individualised treatment?
Each of these themes is described in full in Appendix 2 but in the following pages
listed for each theme is the description, the research challenges, the people
needed and the impact.
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Description:

TITLE: Maxing the Cure – 100%
efficient therapies

Using Engineering and Physical
Sciences:

Drivers:

Maxing information content
Maxing procedure
effectiveness
Maxing intervention synergy
Maxing new therapies
Minimising trauma
Minimising cost

Health drivers
Low success rate
Unnecessary revisions
Huge waste of resources
Worse prognosis
Miss on timely treatment
Poor QALY
Patient perception
Technological drivers
Cost effectiveness
Improving outcomes
Population productivity
UK plc inc SMEs
Drive to transform global health
agenda

Close integration of imaging with
modelling – take data driven vs
personalisation of generic models
(interact with VPH and Black Box)
Improving response to therapy

2011

2030

Critical factors:

Pros:

Fit for purpose clinical trials and
evidence base
Bridging the gap – scaling up to
industrial products
Training of health professionals for
widespread dissemination
Surgical analyst – “a new hybrid
clinician/physical scientist”
Cost/health economic model
Global health agenda – how to take
these therapies to the rapidly
developing world
Common ground innovation
developing worldwide
Cooperation vs. competition
Sharing data, software – open access
balanced with UK Plc/Business needs
and sustainability
Ensure technology to be safe and
accessible

Capture episodic to continuous
monitoring to increase information
content
Integration across platforms and
disciplines
Move from tissue regeneration to
tissue reprogramming
Cons:
Information overflow
Turns every person into a patient
Development costs
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Narrative
This scenario envisions a point where all therapies are delivered in a way which
ensures the information, the procedures, and the interventions used are as
efficient as possible. For this scenario to occur we need:
•
•
•
•

Better characterisation of disease and biology and combined platforms to
create synergies between different technologies.
Manufacturing in a standardised cost-effective manner which is consistent
with regulation and clinical need
Hybrid clinician/physical scientists to deploy/translate technology properly
Common platforms of innovation to address global health challenges
accelerating technology transfer and creating a wider exploitation route

This scenario led to four challenge themes:
1) Integrate across scales and platforms
2) How do we scale up manufacturing?
3) Create a new cadre of healthcare professional by having health and EPS
professionals train and work together
4) Global platforms for technology innovation
1) Integrate across scales and platforms
The novelty of this challenge theme is in the integration of all the individual
elements or platforms across different length scales and different measurement
modalities and over different time courses. This requires a systems approach
and strong dialogue between the groups developing the technologies and those
enabling translation.
The research challenges are:
•

•
•
•

Developing better
molecular probes
for in-vitro
and in-vivo
assays/imaging, i.e. measuring functions whilst relating to structure when
appropriate
In-silico models of diseases
Relevant data sets for benchmarking purposes
Integrating imaging and sensing modalities at both the same and different
length scales (from gene to cell to organ to whole body)

These research challenges require EPS skills from chemists for molecular
imaging, mathematicians, bioengineers, ICT, photonics/physicists, and imagers.
They also require investment from Wellcome Trust (through HICF), NIHR (critical
for translation), MRC (for clinical trials), BBSRC (for biology and animal models
of disease), and TSB (for sensing and imaging technologies).
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The impact of this theme would be both earlier and more precise diagnosis of
disease and improved treatment approaches.
2) How do we scale up manufacturing?
The main challenge in this theme is ensuring that repeatability,
uniformity/quality control, cost effectiveness and scalability are seen as outputs
from Healthcare Technologies research. New understanding of the physics and
chemistry of processing are also required.
The research challenges are:
• Understanding the basic science underlying processing, i.e. how to ensure
repeatability, uniformity, quality control
• Experience in scale up, in safety regulation, in IP issues for academics
• Translation from industry back into academia
These research challenges require the engagement of the materials and
pharmaceuticals industries, regulatory bodies, and clinicians, especially when
planning clinical trials and adoption of technology.
The impact of this theme would be a greater translation of excellent research
into healthcare practices.
3) Create a new cadre of healthcare professional by having health and
EPS professionals train and work together
This challenge is based around training and working opportunities for people in
terms of skills gaps. The aim is to influence a culture shift and have medical and
academic professionals working together and training together from a much
earlier stage. This challenge will require multiple funders including NIHR.
The training challenges are:
• Research Councils working together to co-fund more CDTs, especially MRC
and EPSRC with a focus on emerging clinical specialities
• Exchange fellowships between physicians and EPS labs and vice versa
• Sponsorship of intercalated courses for medics (with MRC) and biologists
(with BBSRC)
• Technological continued professional development
4) Global platforms for technology innovation
The main areas of novelty in this challenge theme are in adaptable (modular)
technologies, multiple (different) global applications, identifying new targets (in
a global sense), and modular approaches to integrative technology. This theme
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is primarily about ‘affordable technology’ taking low cost, high performing
technology into the developing world and then back into the developed world.
The research challenges are:
•
•
•
•
•

Global disease demographics and the definitions of these
Lower cost technologies
Robust devices
Bio-responsive materials
ICT/data

These research challenges require strong, effective international collaborations
to be forged with both local and global scientists, clinicians and policymakers,
and local and global industry. The Wellcome Trust is a potential partner in this
theme.
The impact of this theme would be new markets, health improvement and UK
economic benefit.
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Title: Being Healthy – Wellbeing
Drivers:

Description:

P: Prolonging/increasing active
contribution to society
E: Reducing CO2 emissions from car
travel
E: Maximises economic activity; reduces
burden on services; personal
responsibility (if person pays)
S: Encouraging social interaction;
improving level of happiness in society
(esp. giving people sense of control)
T: Biologic means of obtaining data; risk
factors – algorithms underpinned by
suitable stratified population data linking
to disease – integrating different sources
of data; new sensing technologies
(unique and ubiquitous); adapting
environment to support wellbeing/healthy
living

Wellness vs. illness
Proactive wellness starting from
generation zero (but can work across
life course starting now)
Consumerisation of healthcare
Prevention vs. cure
Personal vs. community/GP/hospital
Psychology behind thinking ‘wellness’
Usability of technology
Intelligent intervention
Biological data and risk factor
analysis and behavioural change =
absence of illness
Early diagnosis

2011
Critical factors:

2030
Pros:
A healthier population
More economic activity
Increased productivity
Reduced health and care services
spending
Not dependent on sophisticated
healthcare infrastructure →global
health
Happier population
Improving quality of life rather than
quantity/length of life
Could be applied beyond the UK

Technology or solution has to be affordable
Disability rehabilitation – reducing
disability through environment and
technology
Sensors and algorithms have to be robust
and cheap
Interface between person and sensor has
to be simple and effective
Monitoring to be non-invasive
Adherence and adoption (enabling
technologies)
Understanding principles of behaviour
change
Providing technology/solutions that
appeal to people – incentives to be
strong enough and soon enough
Ensuring solutions don’t reduce social
interaction/face to face contact
Overcoming barriers to adoption (people
and professionals)
Development of new business models –
consumerisation of healthcare technology
Increasing diversity in funding – break
down barriers between DoH and other
departments
Being able to measure wellbeing as
health and economic benefits

Cons:
Genomic/other discrimination
Won’t solve short term problems in
developing countries
Risks that personal choices/behaviour
won’t follow data
May not solve our short term
problems either (impact longer term)
May not address inequalities
Reducing contact with GP
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Narrative
This scenario envisions a point where we are focussed on keeping people well
rather than treating illness, starting from birth. It involves intelligent
intervention from early diagnosis as well as people taking personal responsibility
for their own health. For this scenario to occur we need:
•
•
•
•
•
•

Sensors and algorithms which are cheap and robust, give feedback to the
population level and ensure wellness
Sensitivity analysis to identify parameters that are most critical to know
accurately
A generic platform which delivers specific solutions to everybody
A way to analyse complex data to extract understanding
Ways to measure the built environment objectively
Identification of the role of design characteristics

This scenario led to two challenge themes:
1) Wellness from birth and beyond
2) Designing for health and wellbeing in the built environment
1) Wellness from birth and beyond
The novelty in this theme lies in a paradigm shift to proactive wellness which
incorporates biological data, quantified risk factors, environmental data, devices
and appropriate interventions (e.g. treatments, lifestyle, and environment).
The research challenges are:
•
•
•
•
•
•
•
•
•

Linking the different relevant elements e.g. data, risk factors, device
development etc
Device interfaces
Accurate real time measurement
Data handling
Predictive modelling
Materials for devices and sensors
Product design
Quantification of risk factors
ICT data storage

These research challenges require the following people: Chemists, physicists,
mathematicians, engineers, informatics experts, social scientists, psychologists,
health providers, clinicians, biologists, health payers, care providers. This
challenge will need different skills and expertise at different points over a long
timescale (30-50 years).
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The impact of this theme would be significant reduction in morbidity in 30 years
time, real support and improved wellness for persons with chronic conditions and
the potential for people to work longer and lead happier lives.
2) Designing for Health and Wellbeing in the built environment
The challenge in this theme is that the knowledge available is scattered, limited
and tends to address health rather than wellness.
The main research challenges are:
•
•
•

•

How to measure the built environment objectively
How to bring people together to create the right multidisciplinarity
How to influence a paradigm shift to focus on the more ‘softer’ elements
of design, e.g. layout, attractiveness, form etc (previous research has
focussed on the ‘harder’ elements such as materials)
How to develop new methods (as randomised clinical trials are difficult to
carry out)

These research challenges require: Engineers, architects, urban designers, public
health, psychologists, occupational health therapists, Industry, policy makers,
housing developers, health and social care providers.
The impact of this theme would be potentially quite high but requires a paradigm
shift.
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Title: Individual risk and care
Drivers:
P: “Good news” in statistics, shorter
waiting lists, potential tax breaks
E: Lower hospital energy
consumption, fewer journeys,
sustainable technology integration
E: Affordability, retaining social
healthcare
S: Empowerment, longer higher
quality life
T: Availability of information,
personal technology availability,
genomics

Description:
Personal power
Personalisation of our healthcare
Complex capabilities (disease
capture)
Individual risk and care plan

2011

2030

Critical factors:
Pros:
Ensuring system reliability with
increasing complexity
Encouraging sense of self
responsibility
Increasing sensitivity + specificity of
analysis/screening
Strategies for reliable
analysis/transmission of data
Increasing understanding of
fundamental biology
Match diagnosis with availability of
personalised treatments
Strategies for real engagement with
end users (medics)
True multidisciplinary research
Scale up

Efficiency
Cost effectiveness
Sense of empowerment = well being
Psychological benefits
Cost-benefit ratio
Cons:
Need for advances in
science/technology (we’re not there
yet!)
Risk and complexity = cost
Resistance to “nanny state”
Diminished patient: doctor
relationship
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Narrative
This scenario envisions a future where personal power is key and we have
individual risk and care plans for personalising our healthcare needs.
This scenario led to three challenge themes:
1) How do we determine what to measure?
2) How to translate personal diagnoses into individualised treatment?
3) Automated implementation of (randomised) clinical trials
1) How do we determine what to measure?
The challenge in this theme is to understand and characterise disease states and
translate these into variables which can be sensed and strategies for detection.
The main research challenges are:
• Fundamental understanding of biological systems, biophysics and the
biochemistry of disease
• How to sense and quantify the bi-products of disease
• Designing the sensors and detectors to do the above
• Mathematical and computation modelling of disease
These research challenges require the following people: biologists, clinicians,
mathematicians, computer scientists, chemists, physicists and predominantly
engineers – these will all need to integrate to be successful. Also needed are
industrialists to translate the research into products with the aid of product
designers. There are lots of large companies in the area who can licence these
types of technology. It probably needs a combination of SMEs and large
companies to bring them to the market.
The impact of this theme would be new fundamental scientific understanding,
new technology, and transformation in predicting, diagnosing, treating and
preventing disease.
2) How to translate personal diagnosis into individualised treatment?
The challenge in this theme is to fuse disparate sources and types of data signals
and images into a single framework that personalises the disease to the
individual.
The main research challenges are:
• Better multi modality imaging
• How to move in-vitro optical imaging in-vitro
• How to get the conditions and parameters right for in-silico modelling
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•
•

Novel chemistry and materials for new therapies, i.e. leading to new
guided delivery and release
Technologies for imaging that can be used in the community (i.e. in GP
surgeries)

These research challenges require the following people: the EPS academic
community (especially the mathematical modellers), the clinical community
(including those based jointly in academia and hospitals), SMEs and larger
companies in the UK and also those multi-national companies who have
presence in the UK.
The impact of this theme would be an increase in productivity giving much better
outcomes which has current resonance in the NHS i.e. better cure rates/therapy
response.
3) Automated implementation of (randomised) clinical trials
The main challenge is to produce an in-silico Virtual Physiological Human (VPH)
which can be personalised (with imaging, genomic factors, BMI, co-morbidities
etc). This will enable us to model the effects of both disease and treatment, and
then we can relate small-sample real data (~1000 people) to large scale virtual
humans (e.g. 100,000 people) in randomised clinical trials.
The main research challenges are:
•
•
•
•

The integration of single organ models (e.g. heart, brain) into a whole
body model
Further understanding of disease progression
Mathematicians with physiological knowledge
Overall view across the different scales (i.e. single cell to whole human)

These research challenges require the following people: the VPH teams which
are already funded, mathematicians/statisticians willing to develop new branches
of mathematics (data fusion of virtual data with sparse, real data), R&D directors
of biotechnology and medical technology companies.
The potential impact is huge, because we need high-grade medical evidence but
it is very costly and time consuming. After the initial development costs, this
approach will be very cost effective (1 real human per 100 virtual humans).
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Title: Smart access
Drivers:
Definition:
Scope for new sensors – noninvasive using light
Smart access
Healthcare woven into daily life –
triage
Defining a basic model co-pay
Usable technology for the whole
population
Integrating the healthcare system
7 ages of man
Depression picked up from speech
Longitudinal data collection
Power shift to patient and patient
communities
Lower insurance

P: Ageing population, limited access
to skilled people – targeted
intervention, demographic changes
in the workforce, healthcare costs
E: Green agenda, petrol costs,
reduced travel, increased
throughput, targeted intervention,
inappropriate attendances
E: Keeping people at their desks,
reducing care costs, reduced
transaction costs, people consumer
power – time and skill is a resource
T: we can! Use exciting technology in
other markets

2011

2030

Critical factors:
Pros and cons:

Scare stories about data privacy
Cultural change dependent on the
NHS
Targeted intervention combined with
background monitoring
Cultural change of professionals
Increasing skill levels
Changing access point and at time
Reducing technology adoption cycle
Will people accept judgement/advice
of software from a set of sensors?
Confidence issue Vis a Vis a GP

Patient and close family owns data
(power of attorney)
Reduce NHS estate
Revisit regulation/clinical validation
framework
Equality of access stopping progress
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Narrative
This scenario envisions a future where healthcare is woven into daily life and we
have an integrated healthcare system with usable technology for the whole
population.
Many of the key aspects of this scenario were captured under other challenge
areas e.g. wellness from birth and beyond, and create a new cadre of healthcare
professional.
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3. Technology and research area gaps
The participants felt the following technologies and research areas had not been
fully explored at the workshop:
•

EPS contribution to Neurodegenerative Diseases / Issues and the
exploration of new therapeutics for neurodegeneration

•

Along the whole pipeline of understanding brain function, brain disease
through to therapy

•

EPS’ role in advancing new therapies in broad community problems

•

More emphasis on therapy and interventions (i.e. Regeneration)
o as technologies / challenges
o as drivers for other challenges

•

The contribution of chemistry to imaging

•

Healthy built environment:
o
o
o

o
o

Clearly acknowledged to be a key aspect of promoting wellness
(integral to several future healthcare scenarios) – on global level.
Huge gaps in knowledge – an emerging field, which gives us a
chance to lead the world.
Feel strongly this is an EPS area – aim of research is not to
contribute to knowledge in social or health sciences, but to
contribute to knowledge of how to design the built environment
(i.e. Physical products).
Huge interest from industry in this area: engineering companies,
construction companies, developers, social housing providers.
Healthy built environment is not fundamentally about assistive
technology – good design reduces, if not eliminates, the need for
technology.

Key aspects:
•
•
•
•
•

“Walkable” neighbourhoods
Incorporation of greenery to support wellbeing
Mitigation of climate change – related health impacts (i.e. Heat/cold
waves)
Child-friendly neighbourhoods
Supportive housing and neighbourhood environments for older
people.
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4. Conclusions
This event was significant in that it was the first time that EPSRC has brought
together the full breadth of our healthcare research community. It has provided
us with a basis for agreeing a set of drivers for our theme, some inputs to help
us shape our portfolio in certain areas and ideas for future funding priorities.
It was noted at the outset that there was insufficient industrial representation at
the event, so further work would be needed to test out the alignment of these
ideas with industrial needs and crystallise out clear research challenges that
enable greater industrial engagement.

We will be using the outputs of this workshop alongside consultation with our
Strategic Advisory Team (SAT) and further engagement with the user
community to help us to define our funding priorities for the next few years.

19

Appendix 1 – Healthcare Futures Forum Participants
Professor Sir Michael Brady – Director of Healthcare Technologies Future’s
Forum, University of Oxford
Professor Serena Best, Professsor of Materials Science, Department of
Materials Science, University of Cambridge
Professor Elizabeth Burton, Professor of Sustainable Building Design and
Wellbeing, University of Warwick
Professor Peter Dobson, Director of Oxford University’s Begbroke Science
Park, University of Oxford
Professor Alicia El Haj, Professor of Cell Engineering, Institute of Science &
Technology in Medicine, Keele University
Professor Ross Ethier, Professor of Biomechanics and HOD Bioengineering,
Imperial College London
Professor John Fisher, Professor of Mechanical Engineering, University of
Leeds
Professor David Hawkes, Department of Computer Science, Faculty of
Engineering Science, University College London
Professor Christopher James, Professor of Healthcare Technology, Director of
the Institute of Digital Healthcare, University of Warwick
Professor Steve McLaughlin, Research Supervisor, University of Edinburgh
Professor Reza Rezavi, HOD Imaging Sciences, Professor of Paediatric
Cardiovascular Science, King’s College London
Angela Single, Health and Wellness Innovation Lead, BT Health
Professor Molly Stevens, Professor of Biomedical Materials and Regenerative
Medicine, Imperial College London
Professor Eleanor Stride, Reader in Biomedical Engineering, UCL
Professor Lionel Tarassenko, Chair in Electrical Engineering at Oxford
University
Professor Ijeoma Uchegbu, School of Pharmacy, University of London
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Professor Guang-Zhong Yang, Director, Hamlyn Centre for Robotic Surgery
Deputy Chairman, Institute of Global Health Innovation, Imperial College London
EPSRC staff
Professor Dave Delpy – CEO EPSRC
Dr Rachel Bishop –EPSRC Healthcare Technologies Programme Manager
Dr Claire Wagstaffe- EPSRC Senior Healthcare Technologies Manager
Dr Nicola Goldberg- EPSRC Senior Healthcare Technologies Manager
Dr Hannah Maytum- Healthcare Technologies Portfolio Manager
Miss Alexandra Peden- EPSRC Physical Sciences Portfolio Manager
Ms Dolly Parkinson – EPSRC Events Coordinator
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Appendix 2 – Full research challenges outputs
TITLE: Wellness from Birth and Beyond
RESEARCH CHALLENGE / NOVELTY
An integrative systems approach to enhancing wellness.
This challenge incorporates:
•
•
•
•
•
•

Biological data (including that from sensors)
Quantified risk factors
Environmental data (including built environment)
Behavioural data
Devices
Appropriate interventions (e.g. treatments, lifestyle, environment)

The novelty lies in a paradigm shift to proactive wellness.
UK STRENGTHS / OPPORTUNITIES
Strengths include:
•
•
•
•
•
•

Disease biomarkers
Disease understanding
Reliable sensors, and measurement
Quantifying risk factors
Healthy built environment
Behavioural research

However, these are all disparate areas. If the UK can integrate across these
disciplines, they could lead in “wellness science” in partnership with other
stakeholders.
KNOWLEDGE GAPS
The main issue is the links between different relevant elements (e.g. data, risk
factors, device development etc).
Technology gaps include: device interfaces, accurate real time measurement,
data handling, predictive modelling, materials for devices and sensors, product
design.
Other knowledge gaps are how to quantify risk factors and ICT data storage.
WHO TO INVOLVE
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Chemists, physicists, mathematicians, engineers, informatics experts, social
scientists, psychologists, health providers, clinicians, biologists, health payers,
care providers.
Other stakeholders: industry, policy makers, charities, public sector providers.
IMPACT
Significant reduction in morbidity in 30 years time.
Real support and improved wellness for persons with chronic conditions.
People can work for longer (thus the economy benefits) and they lead happier
lives.
RISKS / BARRIERS
Technologies may not deliver as intended.
Integration of disciplines may not be optimum.
A business model must emerge for the systems approach to succeed.
Adoption and adherence by users and relevant professionals may not happen.
Overall, this is a potentially high risk and high impact challenge and will only be
realised by a long term approach.
GROUP PARTICIPANTS: Libby Burton, John Fisher, Christopher James, Molly
Stephens, Ijeoma Uchegbu
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TITLE: How do we determine what to measure?
RESEARCH CHALLENGE / NOVELTY
The understanding and characterisation of disease states.
This needs to be translated into variables which can be sensed and strategies for
detection.
The new approach should lend itself to new fundamental science and technology.
UK STRENGTHS / OPPORTUNITIES
Strengths include:
•
•
•

Medical imaging
Biomaterials
Biosensors

There is an excellent track record in this area of integrating life sciences and EPS
research, although more is required for this to be a success.
There are also a number of successful SMEs working in this area in the UK, as
well as larger companies.
KNOWLEDGE GAPS
The main issue is the fundamental understanding of biological systems,
biophysics and the biochemistry of disease.
The above information should help to identify the bi-products and their
characteristics, and then lead to how to sense and quantify them. From this, the
nature of sensors and detectors required can be gauged.
WHO TO INVOLVE
Biologists, clinicians, mathematicians, computer scientists, materials scientists,
chemists, physicists and predominantly engineers – these will all need to
integrate to be successful.
Following on from these, industrialists will be required to translate the research
into products, with the aid of product designers.
IMPACT
New fundamental scientific understanding.
New technology.
Transformation in predicting, diagnosing, treating and most importantly,
preventing disease.
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RISKS / BARRIERS
Scale and novelty of problem.
Assembling the correct team.
Engaging end users as early as possible.
GROUP PARTICIPANTS: Serena Best, Mike Brady, Pete Dobson, Alicia El Haj,
David Hawkes, Eleanor Stride
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TITLE: How to translate personal diagnosis into individualised treatment
RESEARCH CHALLENGE / NOVELTY
Fusion of disparate sources and types of data signals and images into a single
framework that personalises the disease to the individual.
In silico optimisation or personalisation of therapies.
New therapies, in particular new modes of delivery, smart targeting and devices.
Therapy monitoring and treatment optimisation.
UK STRENGTHS / OPPORTUNITIES
There is a significant academic strength in imaging, modelling and regenerative
medicine.
New fields and markets may emerge thus providing opportunities and benefits
for UK plc.
KNOWLEDGE GAPS
These are based upon the challenges described in the above section:
•
•
•
•
•

Better multi modality imaging
How to move in-vitro optical imaging in-vito
How to get the conditions and parameters right for in silico modelling
Novel chemistry and materials for new therapies, i.e. leading to new
guided delivery and release
Technologies for imaging that can be used in the community (i.e. in GP
surgeries)

WHO TO INVOLVE
The EPS academic community, the clinical community (including those based
jointly in academia and hospitals), SMEs and larger companies in the UK and
also those multi-national companies who have presence in the UK.
IMPACT
The increase in productivity will give much better outcomes with current
resonance in the NHS, i.e. better cure rates/therapy response.
RISKS / BARRIERS
People need to work across disciplines including clinical.
This initial investment will bring future benefits.
Growing SMEs and new companies who use the technology.
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GROUP PARTICIPANTS: Alicia El Haj, Reza Rezavi, Angela Single, Lionel
Tarassenko, Guang-Zhong Yang
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TITLE: Integrate across scales and platforms
RESEARCH CHALLENGES / NOVELTY
The novelty lies in the individual elements/platforms and in the integration of
them.
Across scales means different length scales, i.e. molecules to whole body.
Across platforms means different imaging/measurement modalities.
The above need to be tackled by a systems approach.
Really the research challenges are the knowledge gaps. There is a strong need
for a dialogue/relationship between the groups that will develop the technologies
and those enabling the translation.
UK STRENGTHS / OPPORTUNITIES
There are world leading groups in all the relevant areas.
The opportunity is for them to develop this innovative platform.
KNOWLEDGE GAPS
These are where the research challenges are:
•
•
•
•

Better molecular probes for in-vitro and in-vivo assays/imaging, i.e.
measuring functions whilst relating to structure when appropriate
In-silico models of diseases
Relevant data sets for benchmarking purposes
Integrating modalities at both the same and different length scales

There are strong links here to the “How do we determine what to measure?”
challenge.
WHO TO INVOLVE
Inside EPSRC: chemists for molecular imaging, mathematicians, bioengineers,
ICT, photonics/physics, imagers.
Outside EPSRC: Wellcome Trust (through HICF), NIHR (critical for translation),
MRC (for clinical trials), BBSRC (for biology and animal models of disease), TSB
(for sensing and imaging technologies).
IMPACT
Both earlier and more precise diagnosis of disease.
Improved treatment approaches.
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There are strong links here to the “Automated implementation of (randomised)
clinical trials” challenge.
RISKS / BARRIERS
Multidisciplinarity is difficult to overcome.
The need for stronger, effective integration between existing (excellent) groups
in photonics, imaging, therapeutics, who do not normally interact.
GROUP PARTICIPANTS: Kishan Dholakia, Ross Ethier, David Hawkes, Steve
Mclaughlin
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TITLE: Create a new cadre of healthcare professional by having the
health and EPS professionals train and work together
This challenge is unlike the others as it is based around training and working
opportunities for people, i.e. it concerns skills gap and so the headings for the
other challenges are not relevant here.
The main focus of this challenge is to influence a culture shift and have medical
and academic professionals working together and training together from a much
earlier stage.
TRAINING CHALLENGE
A cultural shift is required in order for integrated training and working to become
the norm. (Medical career paths are needed.)
Research councils need to work together to co-fund more CDTs, especially MRC
and EPSRC with a focus on emerging clinical specialties.
Exchange fellowships: physicians in EPS labs and vice versa.
Sponsorship of intercalated courses for medics (with MRC) and biologists (with
BBSRC).
Technological continued professional development (CPD).
SCOPE
There is definitely scope here to involve lots of other funders but achieving the
culture shift may be problematic.
The Healthcare Science Clinical Academic Careers Reference Group are already
taking an interest in this area and are in the process of providing a report on this
matter. Professor Wendy Purcell from the University of Plymouth has
established and chairs this group.
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TITLE: How do we scale up manufacturing?
RESEARCH CHALLENGE / NOVELTY
The main challenge in this area is ensuring that the following things are seen as
outputs from Healthcare Technologies research:
•
•
•
•

Repeatability
Uniformity / quality control
Cost effectiveness
Scalability

This challenge should present new constraints and opportunities in research
programmes.
There is also a new understanding of the physics and chemistry of processing
required.
UK STRENGTHS / OPPORTUNITIES
Biomaterials, imaging and drug delivery already have a very strong existing
research base in the UK.
There is also a relatively strong materials processing industry in the UK.
KNOWLEDGE GAPS
This links somewhat to the research challenge section; there are three main
areas in which knowledge is required:
•
•
•

Understanding of basic science underlying processing, i.e. how to ensure
repeatability, uniformity, quality control
Experience in scale up, in safety regulation, in IP issues for academics
Translation from industry back into academia

WHO TO INVOLVE
Materials and Pharmaceutical industry.
Regulatory bodies.
Clinicians, especially when planning clinical trials and adoption of technology.
IMPACT
A greater translation of excellent research into healthcare practices.
RISKS / BARRIERS
Communication (2 ways) between academia and industry.
31

Reconciling academic measures of success (i.e. not just limited to publications)
with technology transfer.
GROUP PARTICIPANTS: Serena Best, Mike Brady, Pete Dobson, Eleanor Stride

32

TITLE: Designing for Health and Wellbeing in the built environment
RESEARCH CHALLENGES / NOVELTY
The main issue with this area is that there are little bits of knowledge but it is
scattered, limited and tends to address health rather than wellness. Much of the
research is difficult to apply.
This particular issue was felt to have been somewhat ignored during the main
process of the Futures Forum, but many delegates commented on its
importance. This reason has led to the below information.
The main research challenges:
•
•
•

•

How to measure the built environment objectively
How to bring people together to create the right multidisciplinarity
How to influence a paradigm shift to focus on the more ‘softer’ elements
of design, e.g. layout, attractiveness, form etc (previous research has
focussed on the ‘harder’ elements such as materials)
How to develop new methods (as randomised clinical trials are difficult to
carry out)

UK STRENGTHS / OPPORTUNITIES
•
•
•
•
•

Demand from industry
Growing/emerging expertise
Push from policy makers (health, planning, social care)
Push from public health (keen to collaborate)
Creativity and experience in multidisciplinarity

KNOWLEDGE GAPS
There are two main gaps:
•

•

Identification of the role of individual design characteristics or combination
of characteristics (i.e. we know that the built environment makes a
difference, but not how or why, or how to apply the knowledge we do
have in practice)
New methods and measure are required (these need to be respected by
health) – we currently lack knowledge on cause and effect, and there is a
lack of controlled trials

WHO TO INVOLVE
Academics: Engineers, architects, urban designers, public health, psychologists,
occupational health therapists.
Other Stakeholders: Industry, policy makers, housing developers, health and
social care providers.
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WHAT INTERVENTION IS NEEDED?
Support for the emerging area is needed to build capacity.
Integration of disciplines and support for new links is also required.
BARRIERS / RISKS
Methodological challenges.
Resistance from vested interests.
Potentially high impact but requires a paradigm shift.
GROUP PARTICIPANT: Libby Burton
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TITLE: Automated implementation of (randomised) clinical trials
RESEARCH CHALLENGES / NOVELTY
The main challenge is to produce an in-silico Virtual Physiological Human (VPH)
which can be personalised (with imaging, genomic factors, BMI, co-morbidities
etc).
This will enable us to model the effects of both disease and treatment, and then
we can relate small-sample real data (~1000 people) to large scale virtual
humans (e.g. 100,000 people) in randomised clinical trials.
UK STRENGTHS / OPPORTUNITIES
The UK is already a significant player in the VPH research space and already
receives a large amount of European funding.
KNOWLEDGE GAPS
•
•
•
•

The integration of single organ models (e.g. heart, brain) into a whole
body model
Further understanding of disease progression
Mathematicians with physiological knowledge
Overall view across the different scales (i.e. single cell to whole human)

WHO TO INVOLVE
The VPH teams which are already funded.
Mathematicians/statisticians willing to develop new branches of mathematics
(data fusion of virtual data with sparse, real data).
R&D directors of biotechnology and medical technology companies.
IMPACT
The potential impact is huge, because we need high-grade medical evidence but
it is very costly and time consuming.
After the initial development costs, this approach will be very cost effective (1
real human per 100 virtual humans).
BARRIERS / RISKS
The main barrier is getting the medical community to adopt this innovative
approach.
We need to start with one disease as an exemplar; otherwise we run the risk of
losing generic aspects.
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GROUP PARTICIPANTS: Alicia El Haj, Reza Rezavi, Angela Single, Lionel
Tarassenko, Guang-Zhong Yang
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TITLE: Global Platforms for Technology Innovation
RESEARCH CHALLENGE / NOVELTY
There are four main aspects of challenge and novelty here:
•
•
•
•

Adaptable (modular) technologies
Multiple (different) global applications
Identifying new targets (in a global sense)
Modular approaches to integrative technology

UK STRENGTHS / OPPORTUNITIES
There are excellent materials and devices experts already in the UK.
We also have strong biology knowledge and good multidisciplinarity in the bionano space.
KNOWLEDGE GAPS
Global disease demographics and the definitions of these.
Lower cost technologies.
Robust devices.
Bio responsive materials.
ICT / data.
WHO TO INVOLVE
Strong, effective international collaborations need to be forged, involving both
local and global scientists, clinicians and policymakers, as well as local and
global industry.
IMPACT
•
•
•

New markets
Health improvement
UK economic benefit (global knowledge economy)

BARRIERS / RISKS
Technology failure.
Difficult international collaborations.
Lack of dedicated funding.
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This challenge is high risk as it involved people, culture, international politics – is
it feasible for EPS?
GROUP PARTICIPANTS: Libby Burton, John Fisher, Chris James, Molly
Stevens, Ijeoma Uchegbu.
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