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Accelerating innovation in medical devices
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Enabling “Moore for Medical”
Ronald Dekker (Ronald.dekker@Philips.com)

AN The 21th International Conference on Industrial Technology Innovation (ICITI, 2020)

ECSEL Digital Innovation for smart health and wellbeing
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Healthcare is changing:

Hospital mmm) Point of care, home

M€ Diagnostics mms) Semi-professional

Blockbusters mmm) Personalized therapy _"“;;’
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Cure mmm) Prevent

Pay for treatment ===) Pay for cure
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Organ-on-Chip

Human tissue and disease models for:

Drug development (target discovery and screening)

Drug repurposing
Personalized medicine
Safety pharmacology

Food and cosmetics testing

Reduction of animal experiments

Organ-on-Chip

iPSC derived human cells form mini
organs in a micro-fabricated
physiologically relevant environment

. 8
2019 parallelism ﬁ'ﬁ
ORCHID
Fr organ-on-chip in development

Definition of a European roadmap for Organ-on-Chip




Electroceuticals
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Bioelectronic Medicines

Replace or complement traditional medicines:

Pain relief, inflammatory diseases (Crohn, Artritis) , hypertension,
obesities, sleep disorders, cardiac rhythm, diabetes, ......

Selective - targeting chronic diseases

Smart — closed loop systems

Small — minimally invasive

Small (polymer) encapsulated devices that
directly modulate nerves leading to specific organs.

GSK and Google invest $715M
in bioelectronics venture Galvani

GALVANI

BIOELECTROMICS
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The SRC is actively defining
Comaaton @ US roadmap for bioelectronics
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Personal ultra sound

Diagnostic imaging is moving from
the hospital to semi-professionals and
consumers

MEMS ultrasound enables high
volume consumer applications

3D ultra sound

2D ultra sound
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A huge challenge for established players,
a huge opportunity for new comers!
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Smart bandages

Wound care

Only replace bandage when needed

Remote monitoring

Sensors: pH, moisture, temp

LF US for healing
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Electronic sensors and ultra-sound combined
in a textile for chronic wound monitoring and therapy

Chronic wounds
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- Device level innovation is slow compared to ECS norm

Causes: It’s not because of the lack of innovative ideas!

e Non-standard fabrication

e (Quality) regulations ,‘
e Lack of standards iﬁf%ﬁw& :
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But above all: 1 5’“
A

* Fragmentation

e Small volumes

 Point solutions

* Lack of open technology platforms!
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Consumer products

Consumer Device Data &
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* Open platforms and standards at all levels

e Volumes drive innovation
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Typical medical product

. Body, Device
Cells,
L Tissues
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 Relatively small volumes
* |nnovation gets stuck at device level due to lack of open platforms
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Vision:
III

“Moore for Medica

Mission:

Motivate the ECS community to work
towards open technology platforms
for medical devices on a device, system,

and data level

['%ﬁHealth.E

Moore for Medical ( _
EUROPEAN UNION ~ Joint Undertaking



- What is an open technology platform?
: In the context of the Health.E lighthouse and open technology platform
" it is defined as a technology offering that is:
:E' * Applicable for multiple applications,
— By multiple users,
 Available on an industrial scale,
< . |
LLl * Against market conformal tariffs.
L
Generally, open technology platforms:
 Have a roadmap for future platform development,
A * Are accompanied by a design manual,
S e Offer prototyping service.
FzHealthE
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Cardiac interventions

Smart catheters assist in coronary interventions,
structural heart repair, electrophysiology procedures

Next generation smart catheters:
Analog - digital

Conventional = MEMS

Point solutions = open platforms

2019

”

minimal invasive procedures
assisted by smart catheters

HEALTH.E 3 n =
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{ Digitization at the tip leads to serialization
of data leading to standardization in communication

(open) heart surgery
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Grant no.: Ecsel-783132-Position-11-2017-1A
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Moore4Medical project (ECSEL JU)

Application domains

WP1 WP2 WP3 WP4 WP5 WP6

Implantable Organ-on- Drug adherence Next generation Towards X-ray Continuous
devices chip ultrasound free surgery monitoring

WP 7 Open platform access & Exploitation

WP 8 Project Management & Dissemination

Start June 2020, 65 partners, M68€ budget, www.moore4medical.eu

EUROPEAN UNION


http://www.moore4medical.eu/
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What is a Lighthouse?

Lighthouse sighpost subjects of common European interest:

Established by ECSEL JU,

Audience is the Electronics Components and Systems (ECS) industry
Develop a mission and vision,

Contribute to roadmaps,

Work across platforms (JU’s, Eureka, H2020, National),

Clustering of projects.

Top down initiated, bottom up implemented!
Three lighthouses: Industry4.E, Mobility.E, Health.E

(https://www.ecsel.eu/lighthouse-initiatives) [%F_;Hedlth.E

Moore for Medical
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ECSEL JU Governing Board
- Commission, Nat. authorities, Industry associations
U
; l /Lighthouse Initiative Advisory Service (LIASE)
< Representatives from: . L
L] — CSA: Health.E Lighthouse Support Initiative
| MedTech Europe Academia (TUDelft, project lead) (q_
oS RTOs (IMEC, CEA Leti, Fraunhofer) —3\‘ _
EFPIA
Industry: Industry (Philips, Siemens, Bayer, ValoTec) A |
(Philips, Siemens, Bayel , -
Y \Academia
ECSEL, -
"y ** Sieger Swaving Thomas Graf Francoise Charbit Wolfgang Eberle Erik Jung Dominique Delmas Lurdes Reis




=
T
-
<
LL]
T

['%gHealth.E

Moore for Medical

Health.E lighthouse:

» Create Awareness in the ECS community for emerging opportunities
« Translate the needs of MedTech and pharma into ECS language
 ldentify gaps in strategic research agendas (SRA)

» Promote Open Technology Platform model for medical technologies
« Funnel innovation for medical devices (reduce fragmentation).

» . Create a Sustainable Ecosystem
« Consisting of technology suppliers, device manufacturers, end-users
* Transcending project boundaries

« Connect to other European initiatives and communities

Make Europe the innovation hub for medical devices.
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Health.E Implementation Plan

Startup: July 2019
Health.E workshop @ EFECS
Nov. 2019

Workshop I:
Vision
May August 2020 (CEA)

Workshop II:

Strategy
March 2021 (IMEC)

Public Workshop lllI:

Dissemination
Nov. 2021 (TUD, Fraunhofer)

Set up a European network

White Paper 1
Identify opportunities for ECS
“Emerging medical domains”

White Paper 2
Identifying gaps in strategic
research agendas

Final report
on collective dissemination
activities

3

Networking & project cluster support
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Whitepaper 1
“Identify relevant emerging medical domains”

Audience:

Electronic Components and Systems (ECS)
community

European Commission

National Authorities

Research Agenda working groups

Goals:

Inform ECS community on
emerging opportunities,

Promote the concept of

open platforms for medical devices,

Emerging Medical Domains

for the ECS industry

Draft White Paper V6

e tealth.E

Make an inventory of open platform candidates.
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Emerging domains identified:
 Bioelectronic medicines

* Organ-on-Chip

e Personal ultrasound

Per domain two page description:

 Short overview
e Societal relevance
* Relevance for the ECS industry

* Radiation free diagnostics and interventions  « Enabling technology platforms

* Smart minimally invasive instruments
* Smart drug delivery

* Intelligent wound care

 Ambulatory monitoring

* Medical robotics

* Point-of-care diagnostics

* Remote sensing and monitoring

* E-Health

Also available on the Health.E website

https://www.health-lighthouse.eu/

* Further reading
* Links

* Mnigturisaion of complex heterogensous sysiems to allow for minimally imvasive device
delivery om the target parve;

* Power managameni covering storaza (batery or capaciter) end remate charging (inductive,
uliresound, scavenging);

3.1 Bioelectronic Medicines

Towards an elsctrical sure for chronic diseases

Active implantshle d.EnDEsha‘ been used for years to treat chronic conditions with minimal side

effacts: (cardiac syt cochlear implants {deafuass),

d!eﬂbmmssumulmnuﬂ:arhum), spinal cord stinmlation (chronic pain) etc.

Ra:zml\ the interest in nerve stimulztion has surged becanse it has been found that mild vagal nerve
ion can be used a5 a complementary, or even replacement treatment for (ronic) autcimmupe Linls:

diseases such as, reumatoid arthrids, Crole’s dissase, Colitis, congestive heart ailure, pearissiz, »  Bioelectronic Medicine Roadmap, A publication by the Sexi Research Coaperati

pmltiple sclernsis, astama,_Alzheimer, Pariinzon ate. ofthe USA. .

To make hipslactonis medicines a practical reality, the nest sneration of smeart implantzble devices

will need to be high ministurized and autenomous and cost effective so that they can be implanted an.

e selacted narve with 3 sinple minmmally hrvazive procedre.

. :
* Low-pawsr edge AT comgaing for sutuacmous closed loop operation;
*  Encapsulation in relation to reliability, bio-stability, weisht, marufacurability znd cost

*  Bioslectronic mazazine a part of Springer Natare
& SetPoint Medical website

*  Galvani Bioslectronics website

& Salvia BioElectronics webaita

Societal impact

With an increasingly azing pepularion, tha (cost) afactive treetment of chronic diseases is becoming

incragsingly inportans to curh the burden of the cost of healthcare. It s widsly ecogrized that many Further Reading:

chranic diseases find their roots in inflanmatary sbnonnalities, offen involving an over sctive immune s Emily Waltz 4 spark ar the perinhery, " Nanwre Biotechnalozy, vol 34, no. 0, September 2016
system. »  Douzlas Foxr “The elecic care,” Nature 545, p 20-22, 4 May 2017

®  Anthomy Amold “The evolation of hi ir medicine rogramming the body to fisi
disease with electricity.” a whitepaper by Sepiss Medical

Today, the tragtment of chranic sutoimmme related dissases with biclogical cytokine suppressors
places s hevy inypact an our healficare systems. Therapiss with modem: biclosical compounds such
as Efansreant, Sdalizamah, and Inflicimab cost between $13,000 and 25,000 2 year per patient and
aven these are effactive i ouly 0% of the cases.

The prospect of 2 therapy that can bs sdministered W ml.as:sld.e affucts, lower total costs and with
hizher efficacy is daumting. Based an the preliminary results obtzined so far, it is even justified to
camsider Bigelectmis, medicines not anly s 2 last resare 'tm( 5 2 sacand or fizst Iive of terapy

Relevance for the Elecironic Components and Systems (ECS) industry
Ths prosectof biolagugni, medicies tha can be deployed o age cae o e sment of 3

communication and kish volume low-cost mamsfactring. To enable this, the ECS industry will need
to taks the instiativa in the development of fae next generation of iplantable neuror:odalator devices
that will be:
+  Higaly miniannized to that the can be precisely deliversd on target nerves with
‘minimally invasive procedures;
+ Sperific to that the precisely target specific zroups of newrons (fascicles) with minireal
side efferts;
+  Wiselessly powsred by RF, ulirasound ar enerzy harvesting;
+ Active only when needed throazh closed loop operation.

Euabling technalogy platforms
The development of the smerging field of higelectyniy, medicires can be significanly accslarared by
the development of & mumbsr of open techmology platforms that address commen technological
challenges that will serve 2 variety of bigelectiasic, medicine devices. These include platforms for.
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Follow us!
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hHealthE i

Moore for Medical ==+ Health.E Beheerdersweergave Weergeven als lid
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Moore for Medical, visit our website for more information about all projects!
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4 at Diamond...
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Geplaatst door Ronald Dekker + 7-8-2020
3.143 a52% Salman Shafqat
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FEEE In the ECSEL JU project POSITION Vasiliki Giagka is leading a workpackage on Henk

the reliable soft encapsulation of implantable electronic devices. Hagenbeuk Uitnodigen
Gepensioneerd

Vertaling weergeven
Hoofd van Diens...

B, Vasiliki Giagka + 1ste
5 Bioelectr Assistant Professor at TU Deift and Research Group Leader t Fra Meer connecties uitnodigen
° T mnd » Beweriz + @

How does #moi: ingress affect the and #longevity of

Ena b I i ng " M oore for M ed ica I " #mm-sized single-chip #smart #implants? We have designed a new #CMOS Community-hashtags 4

#chip that allows us to monitor the integrity of the chip's f ... meer weergeven

Vertaling weergeven #healthe
L 0 voigers

Drfila tnfarmiatinn

https://www.health-lighthouse.eu/ https://www.linkedin.com/company/healthlighthouse

If you want to contribute or take part in the discussion around
open technology platforms for (electronic) Medical Devices
do not hesitate to contact us!

ECSEL

Joint Undertaking
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