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Graphene: 2D carbon allotrope; 200 x stronger than the strongest 
steel; conducts heat and electricity very efficiently; nearly 
transparent

Graphene Flagship project – 1 billion euro European Commission project



Annual Report of the Chief Medical Officer 2013 
Public Mental Health Priorities: 

Investing in the Evidence: Chapter 4

Chris Hollis , Jennifer Martin , S Amani , R Cotton, M Denis, Shon Lewis

• The growth in demand for mental healthcare is exceeding 
available NHS resources…gap is likely to increase up to 2020. 

• Cost pressures require that more is done for less….providers must 
find innovative ways to deliver services. 

Technology has the potential to transform mental health service 
delivery through earlier detection and diagnosis and by making 

effective interventions available to more people.



• The current model of mental health care in the community is 
based on intermittent assessment of the needs of the individual, 
leading to the prescription of standard interventions. 

• Decisions are typically based on intrinsically unreliable self-
reporting, and there is little opportunity to tailor treatments to 
the individual. 

Tech will enable:

• more agile support

• personalised support

• providing the right intervention at the right time

• allowing new approaches to therapy. 



Software to analyse daily computer use in elderly people 

Study aims:

• compare patterns of use in HC/MCI/early AD dementia

•ascertain concurrent validity with standard cognitive 
tests

•detect change in functional ability or signal early 
cognitive decline. 

EPSRC ‘Working Together’ Grant: 2012-2015
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Project Cygnus
Supported by Innovate UK
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Project Cygnus:
Cohort Population, Size and Recruiting Centres
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Study Partner

Study 
Participant

GP MAS

500 
participants 

~50:50

Sites:
4 NHS Mental Health 
Trusts across the North of 
England

Manchester 
Mental Health and 
Social Care Trust

Tees, Esk and Wear 
Valleys NHS 

Foundation Trust
Mersey Care 

NHS Trust

Northumberland, Tyne 
& Wear NHS 

Foundation Trust

Partner, family 
member or close 
friend of the study 
participant

People with cognitive impairment 
or possible dementia, referred to 
a MAS by their GP/PCP



Cygnus - Data Overview
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Mobile assessments with sensors are key to 
understanding longitudinal patterns, with 

adaptive sampling – integrating with e-patient 
records for RWD

www.clintouch.com

www.cloudywithachanceofpain.com

http://www.clintouch.com/
http://www.cloudywithachanceofpain.com/


www.clintouch.com

• Self-report of symptoms
• Prompts several times daily to self-report
• Personalised questions Wireless upload of data in 

real time, 
• Responses stored, wirelessly uploaded to secure 

server (high levels of safety/privacy)
• Daily diary function for self-management
• Graphs symptoms over time to share with with 

friends, family, GPs 
• Web-based interface for clinicians with real-time 

access to responses
• Algorithms alerting clinicians to personalised 

relapse threshold - allows early 
detection/intervention

• Results integrated with other tools 
• Third party API integration with e-health records 

(streams summary clinical into NHS e-records)
PROFESSOR SHÔN LEWIS

UNIVERSITY OF MANCHESTER

http://www.clintouch.com/


www.cloudywithachanceofpain.com

Aim: To increase understanding of how 
weather patterns influence pain and 
stiffness in arthritic conditions

Method: large population study and 
“citizen science” experiment

• patients input their daily pain intensity 
into smartphone/tablet app

• data linked to local weather station 
data using GPS 

• tracked activity (e.g. daily step counts) 
and disease severity

Professor Will Dixon

University of Manchester

http://www.cloudywithachanceofpain.com/


EU initiatives to move the field forward

• Innovative Medicines Initiative (imi) under ‘Horizon 
2020’ programme

•European Commission’s public-private funding 
arrangement to enable collaborative research

Mission:

• ‘to facilitate open collaboration (through a neutral 
platform) in research to advance the development of 
and accelerate  patient access to, personalised 
medicines for the health and wellbeing of all, especially 
in the area of unmet need’



RADAR –AD
Funding Proposal Call
Launched July 29 2017

Development and validation of technology 
enabled, quantitative and sensitive measures of 

functional decline in people with early stage 
Alzheimer’s Disease (RADAR-AD)

36 months

5 million euros



IMI project structure

• Pre-competitive industry consortium is defined and willingness to 
cooperate established

• Stage 1 call for academic consortia to form  to submit a proposal (up to 5 
million euros)
• Academics

• SME

• Regulators

• Third sector/patient organisations

• Top-ranked bid in invited to develop a full proposal for Stage 2, together 
with the matched industry consortium 
• Janssen (lead)

• Takeda

• Nokia

• Eli Lilly

• Novartis

• Software AG



The RADAR ‘Family’
• Multi-topic programme with independent resourcing and management 

but joining forces in key areas such as technological approach and data 
sharing

• Launched with RADAR-CNS (MS, epilepsy, depression)

• Bolt-on topics:

RADAR-
CNS

RADAR-
AD

Future 
topics

2016 2017



Addressing 3 key bottlenecks
Lack of:

• fundamental disease understanding in relation to the 
functional marker

• clear ethical, policy and regulatory guidance to licence 
digital sensors for trials of new interventions for AD 
based on ‘pre-emptive’ therapeutic strategies

• interoperability of digital technology and access to 
patient-level data to detect functional change
• Immaturity of the technology platform
• Ad hoc solutions abound

• Need to align to the existing data platform



Biomarkers which are the focus of RADAR-AD

• subtle cognitive changes in the earliest stages of AD 
have a role 
• functional changes (iADLS) may also be highly sensitive 

to the early effects of cognitive decline (Tabert et al., 2002; Luck et al., 2012; Pérès 

et al., 2008)

• combined biomarkers
• capture phenotypic heterogeneity of AD by accounting 

for  inter-individual variation
• supports the goal of precision medicine (Bennett et al., 2006)  

•must be clinically meaningful (substantially affecting 
how the patient feels, functions or survives)



KEY ACTIVITIES requested on the call

• Literature review / data analysis Identify functional domains most 
sensitive to early AD and predictive cost of generating long term outcomes 

• Implement the IT system to measure, transmit analyse and interpret 
functional data – (EFPIA are fairly open on how these instruments are made 
– wearables, smartphones etc but must not be expensive or cumbersome?)

• Validation of normal vs MCI vs AD cohort
• Correlation with disease state – Sensitivity and Specificity

• Correlation with cognition and other biomarkers

• Correlation with caregiver burden

• Comparison with paper and pencil measures of function

• Digital functional endpoint needs to be more specific that paper measure

• Assess patient acceptability, relevance, privacy, ethics and regulatory 
pathways for future qualification



EU wide academic consortium: Experts in:

Subject matter:

• AD/dementia…progression, detection, 
biomarkers

• functional impairment

• PPV – engagement/involvement/advocacy

• regulatory issues

• ethics/privacy

• safety-critical systems

• EU health policy

• professional communication 

• device and sensors (including SMEs)  2D

• IT / analytics expertise (including SMEs) 

Methodologies:

• clinical assessment of AD 

• clinical AD study design/conduct of clinical 
studies (end-points, inclusion criteria etc.)  

• biostatistics

• epidemiology/modelling

• computer science

• signal processing and biosensor evaluations

• engineering

• bioinformatics

• text mining

• data platforms

• regulatory and ethical compliance

• Patient and Public Involvement  

• Project 
management/dissemination/sustainability



Interoperability is key…

•Any system built within the RADAR programme will 
adhere to well accepted data standards to ensure 
compatibility and interoperability with other RADAR 
systems

•The digital platform built should be fully interoperable 
with different kinds of sensors and devices

•Collaborative agreements with other consortia and 
industry will be needed



Why is RADAR interesting for regulators?

• companion in vitro diagnostic assays and medical 
devices, specific to only one product have limited utility

•BUT, the potential of RADAR-AD is to identify 
drug/device/disease agnostic biometric assessments...a 
much faster way to accelerate the delivery of health care 

• focus on regulatory science agenda…going beyond Key 
Opinion Leaders to enable health care decisions that 
have a sound regulatory and scientific basis

•Access to anonymised patient-level data is key as at 
some point this must be transferred to a regulatory 
authority (FDA or EMA).



www.c-

path.org/camd 28

CREATE AN INTEGRATED DATA SHARING APPROACH TO 
FRAME QUESTIONS ADDRESSING UNMET NEEDS
(slide courtesy of S . Arneric)

Conrado, D.J., European Journal of 

Pharmaceutical Sciences (2017)

http://dx.doi.org/10.2016/j.ejps.2017.06.0
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Back to graphene…..



www.JoinDementiaResearch.co.uk

Thank you.
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