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Recent exponential rise in
development of medical devices
Great opportunities for patient
benefit and for business

However’ the Sector iS dOminatEd © imagegently.org Paul Dimitri et al. Pharmaceutics 2021, 13, 2178
Child d I

by adult healthcare NIHR | Sse e

Development for children often gravitates towards

the repurposing of adult’s applications, frequently CPTRI

EuROPEAN PAEDIATRIC TRAMSLATIONAL RESEARCH INFRASTRUCTURE

assuming that devices can simply be made smaller

Essential to involve children and young people in the identification of unmet
needs, and in the development of workable, ‘real-world” products and
solutions that will address their needs



Project background — paediatric constipation

* 14% of children suffer from constipation at some
point in their life

* Managing illness in these children is challenging,
and the diagnosis often unclear and based mostly
on symptom reports

 An objective measure of the whole gut transit time (WGTT) available
early in the clinical pathway can help with early selection of therapy

Robin SG et al. ) Pediatr 195:134-9, 2018
NICE. Costing report. Clinical guideline 99. 2010



Project background — the new medical device

e Current X-ray radiopaque
marker (ROM) method uses
ionizing radiation

* Has poor anatomical definition
of colon loops
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Project background — the new medical device

Current X-ray radiopaque
marker (ROM) method uses
ionizing radiation

Has poor anatomical definition
of colon loops
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Our innovation: magnetic resonance
imaging (MRI) equivalent of ROMs

Funded by 2 x NIHR i4i PDAs

Small (8mmx4mm), inert, plastic mini-
capsules, filled with a MRI-visible fluid

Manufactured by JEB Technologies
Fat &

emulsion
filling

Plastic
shell



PPIE

« Parent Co-Applicant
« Parents Advisory Group

* Young Persons Advisory Group
(YPAG)

 PPIE budgets: 4% - 6% of
grant totals




Co-design of the mini-capsules,
Interacting directly with the SMEs

8.0

SECTION FRONT-FRONT
SCALE 10.000




YPAG involvement — packaging
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Co-design of the packaging,
Interacting directly with the SMEs

Perforated wrapper.
Break off each bottle.
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24 capsules per pot.
Card box with instruction leaflet.




YPAG involvement — animated info sheets

Co-design and voice of two
animated info sheets for the
clinical investigation,
Interacting directly with
animation specialists

STORYBOARDS

https://youtu.be/luviutiTvr4d

https://youtu.be/w508IhZgEs8



https://youtu.be/luvIutiTvr4
https://youtu.be/w5O8lhZqEs8

gl YPAG involvement — presentations and management
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Co-present at conferences
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Co-production of Ethics materials
appropriate and understandable
for children of different ages

What the Ethics
Committee said

& [)Speify hows bo gga))
p,,,;,‘:“jw 2) The avount o o W:: "5“?90::"“ ;
We 10 gian ] ‘

Care and protection of research participants; respect for potential and enrolled
participants’ welfare and dignity

The Committee commended the applicants on their engagement with patients and

parents/carers whilst designing the study and participant information. They commented this
was clearly reflected in the quality of the submission.




YPAG involvement — co-authors on publications
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ORIGINAL ARTICLE: (GASTROENTEROLOGY

|OPEN]

Feasibility Study of a New Magnetic Resonance Imaging
Mini-capsule Device to Measure Whole Gut Transit Time
in Paediatric Constipation

fHﬂ[ﬁI Sharif; Nzcho[a Abrehart, *Caroline L. Hoad, M‘Y(ﬂthrjm Murmy, §Alan C. Perkins,
|Murray Smith, PennyA Gowland, “Robin C. Spl!!er el

*Roy Harris _Sia :
TSabarinathas ichalis Papadopoulos, “Kate FrosC The Young Persons

Advnory Group (YPAG) David Devadason, and **Luca Mar

ABSTRACT

Objective: In England, 27,500 children are referred annually to hospital with What Is Known
constipation. An objective measure of whole gut transit time (WGTT) could
aid management. The current standard WGTT assessment, the x-ray radi-
opaque marker (ROM) test, gives poor definition of colonic anatomy and the
radiation dose requiredis undesirable in children. Our objective was todevelop
an alternative magnetic resonance imaging (MRI) WGTT measure tothe x-ray
ROM test and to demonstrate its initial feasibility in paediatric constipation.
Methods: With the Nottingham Young Person’s Advisory Group we
developed a small (8 x 4mm), inert polypropylene capsule shell filled
with MRI-visible fat emulsion. The capsule can be imaged using MRI
fat and water in-phase and out-of-phase imaging. Sixteen patients with
constipation and 19 healthy participants aged 7 to 18 years old were
recruited. Following a common ROM protocol, the participants

* Current methods for assessing whole gut transit time
include the traditional abdominal x-ray and radi-
opaque markers.

* X-ray radiopaque marker methods expose children
and young people ionizing radiation in the range
0.03 to 0.11 m5v.

* >X-ray radiopaque markers produce 2-dimensional
radiographs in which the bowel and location of the
radiopaque markers may be difficult to distinguish.

swallowed 24 mini-capsules each day for 3 days and were imaged on What Is New

days 4 and 7 using MRI. The number of successful studies (feasibility) and

WGTT were assessed. Participants” EuroQol Visual Analogue Scale were * We developed a new, magnetic resonance imaging
also collected and compared between the day before the taking the first set of visible mini-capsule, specifically aimed at children
mini-capsules to the day after the last MRI study day. an_d young ad_UIts- e

Results: The mini-capsules were imaged successfully in the colon of all * This first-in-child feaSIblllt)" StUdy showed that whole
participants. The WGTT was 78 35 hours (mean = standard deviation) for gut transit time can be msfafumd in paec!iatr_ic con-
patients, and 36 = 16 hours, P < 0.0001 for healthy controls. Carrying out .Stlpatllﬁl'l U.SII'Ig the I'IE.W m'“"CaPSU]E de.wce In con-
the procedures did not change the EuroQol Visual Analogue Scale scores junction with magnetic resonance imaging.

before and after the procedures.
Conclusions: Magnetic Resonance Imaging in Paediatric Constipation was

a first-in-child feasibility study of a new medical device to measure WGTT F unctional constipation in childhood is common, with estimated

in paediatric constipation using MRI. The study showed that the new method pmvalcnnc of 14% (1-5). The diagnnsis is hased on symptom

is feasible and is well tolerated.

and is defined accnrding to the Rome [V dia¥nstic criteria Iﬁ 8'

Abrehart et al. Research Involvement and Engagement (2021)7:2

https://doi.org/10.1186/540900-020-00243-0 Research Involvement

and Engagement

COMMENTARY Open Access

“A little (PPl) MAGIC can take you a long
way” : involving children and young people
in research from inception of a novel
medical device to multi-centre clinical trial
Roald Dahl, James and the Giant Peach
(1961)

Nichola Abrehart' '@, Kate Frostl', the Young Persons Adwsory Group
Derek Stewart?, Hayfa Sharif', Rachel Wiztth

Check for
updates

ay Harris', Andrew WraggE,




YPAG involvement — case studies

Future-proofing UK Health
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MAGIC/MAGIC2 trial: Involving children and young people in research to
improve the study design and success

Medical Sciences

The 5-year NIHR-funded MAGIC (MAGnetic resonance Imaging in paediatric Constipation) and
MAGIC2 projects conducted at Nottingham University Hospitals NHS Foundation Trust and at the
University of Nottingham involved a diverse group of children and young people, some of whom
had experience of living with digestive conditions, to help design, shape and make decisions about
the research into these conditions. The medical technology study used easy-to-swallow mini-capsules,
detectable through MRI, to provide objective information about gut transit and allow for more
accurate diagnosis. More accurate diagnosis can lead to better treatment decisions and improved
health outcomes for patients.

N I H R | National Institute for
Health and Care Research
AboutUs Browse content ¥ Become areviewer Newsletter Sign Up

Public involvement: long-term partnerships with children and young people can improve
research design

A4 MAGIC Beans!
o

Watch on (£ YouTube

Public involvement: long-term partnerships with children and young people can improve
research design

HEALTH AND SOCIAL CARE SERVICES RESEARCH | 25.06.21 | doi: 10.3310/alert 46509

Video Transcript >

o B

Comments

Study author

“We had the privilege to build a fantastic rapport
with our YPAG over several years. Their
enthusiasm and investment in our study has been
overwhelming. We weren’t expecting to be still
working with the YPAG five years on!

Co-production is not a quick process. It takes time
to build and maintain a fruitful relationship, but
the gains are proportional to the effort putin.

It is now well-recognised that patients and the
public have a key role in steering health research.
Our study demonstrates the impact of a genuine
long-term partnership. We hope that these
examples of good practice and of the real benefits
of long-term rapport with one’s patient and public
involvement group will help make involvement
and engagement more genuine and sustained.”

Nichola Abrehart, Research Fellow, School of
Medicine, University of Nottingham

YPAG members




Project outcomes to date

Partnership with the YPAG

Partnership with JEB Technologies

£1.86 million raised so far

7 patents granted + 1 pending

Registered international trademark “TransiCap”
3 publications + 1 under review

First-in-child study

Manufacturing line

New grant being written to take TransiCap to
UKCA/CE marking and to market !

Technologies
Limited




Summary

* Co-production is not a quick process ——

Co-designed mini-capsule &
packaging, impacted study design

* Planning, resourcing, staffing, executing PPl meetings

and building a relationship with the members is time s
intensive but extremely rewarding  nfomaton neetad

recommendation to produce
animated information videos

YPAG answered queries from REC

* Involvement of the YPAG over the last 8 years, led to
the development of a mutually beneficial partnership,
enabling genuine knowledge exchange between et o o
researchers, SMEs and the children and young people

participants

Publication

* This influenced positively the design, plans and actions Go-aunors on ubcation, appear
of the MAGIC project to date, and continues into the
next phase

N I H R | National Institute for
Health and Care Research

disseminating results
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