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LEGAL NOTICE

Neither the European Commission nor any person acting on behalf of the Commission is responsible for the
use, which might be made, of the following information.

The views expressed in this report are those of the authors and do not necessarily reflect those of the
European Commission.
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Acronyms
CA Consortium Agreement
DoA Description of the Action
EC European Commission
MT Management Team
NWE Network Wide Event
PM Project manager
SB Supervisory Board

Beneficiaries’ short names

IDNEO Idneo Technologies SAU

KUL Katholieke Universiteit Leuven

PLUX Plux -Wireless Biosignals S.A.

PMS Philips Medical System Nederland B.V.
TU/e Technische Universiteit Eindhoven
UPC Universitat Politecnica de Catalunya
uT Universiteit Twente

Partner Organizations’ short names

ASEPEYO Asepeyo hospital
BARCO Barco
FCT Faculdade de Ciéncias e Tecnologia
MST Medisch Spectrum Centrum
PMC Plasmacure
UuMCuU Universitair Medisch Centrum Utrecht
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1. Overview about ETERNITY NWE4

The recent network-wide event (NWE4) held in Best (NL) at the PMS headquarters was a resounding
success. The agenda, meticulously crafted with regard to topics and timing, was flawlessly executed.
The event witnessed active participation from all the ESRs and representatives of the beneficiaries.
Furthermore, to accommodate unavoidable constraints, the first two days of meetings were
conducted in a hybrid format, enabling the involvement of one supervisor who couldn't attend in
person.

NWE4 marked a significant milestone, showcasing the professional growth of ESRs. Each ESR had 20
minutes to present their research, followed by a 10-minute Q&A session.

Compared to previous events, 5 more minutes were given to delve into the results, reflecting the
maturity of the project one year to the end.

Feedback from colleagues, supervisors, and partner organizations proved invaluable, fostering
potential collaborations and advancing research development.

Please note that the ESRs' presentations are not included in this document as they contain results
slated for future publications.

1.1. Day first

After being welcomed to the Philips campus, the project coordinator provided an overview on the
project development showing the achievements and the forecasting until the end of the project taking
into account the DoA, the available resources and the strategy designed for its implementation.

During this day 9 out of 14 ESRs introduced their ppts (from ESR1 up to ESR9). Nicolaas Noij, Clinical
Marketing Specialist at Philips IGT-S Clinical Marketing & Education provided a lecture on the critical
clinical care environment of angiographic X-ray labs in hospitals. This lecture provided the background
insights as part of the ESR immersive training this NWE.

Subsequently there was a visit to the Philips Customer Experience Center. Participants got a broad
overview of the current challenges in healthcare and an overview of a wide variety of patient and care
centric clinical solutions. These solutions ranged from small ultrasound probes connected to a tablet,
enabling early access to direct care in remote areas or during transport, to large imaging systems as
MRI, radiology and angiographic X-ray systems used in professional health care facilities.

The on-site visit including challenges and innovation was much appreciated by the public.

The evening ended with the social dinner in Eindhoven.

1.2. Day second

During the second day, the SB-MT meeting took place. The meeting was confidential and therefore
its content is not shared in this public deliverable.

There was no formal meeting of the ESR Council, as the ESRs had already met on two previous
occasions on 22 November 2023 and 22 January 2024 to discuss the evolution of the project, the
appointment of the new ESR representative in the SB-MT meeting. This choice ensured that the ESR
representative attended the SB-MT meeting with the feedback already collected from the ESRs.

The remaining 5 ESRs made their presentations and the day ended with a guided tour of Philips
Historische Producten. The visit was enchanting, led by former Philips engineers retired for years who
presented the different lines of exclusive products from the beginning of the 1900s to the present day.

ek This project has received funding from the European Union’s EU Framework
SRl Programme for Research and Innovation Horizon 2020 under Grant Agreement
b \o. 955.816
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1.3. Day third

At the start of the third day, the immersive training kicked off with a recap of the trainings provided
during the NWE1-NWE3. The three teams were provided with their challenge for the NWE4 training
upfront the training, to enable them to focus on their team’s training objective.

The theme of the immersive training was: business case.

e Teaml: From care to prevention
- How to reduce the amount of hospital admissions (without missing out on cases that
require timely intervention)?
- What can be done to prevent EMD related anomalies during (planned) interventional
procedures?

e Team2: Quality of care
- How can patient experience be improved and anxiety be reduced?
- What EMD risks are to be foreseen related to less invasive procedures, what can be done to
mitigate such risks?

e Teams3: Safe travel
- How are patients moved into, through, and out of the hospital? Are all such movements
optimal and necessary?
- What EMD risks are to be foreseen and how to mitigate them?

The training emphasized the increasing complexity in clinical care and the growing challenges for EMI
risk management. It provided practical insights in how EMI risk management and is done in practice
during the pre- and post-market phases of safety critical medical imaging systems.

At the end of the morning participants got a tour through the Philips EMC Laboratories with a large
10 meter semi-anechoic chamber, a 6-meter semi-anechoic chamber and two large Faraday test
bays.

In the afternoon the teams were set to work as start-up EMC consultancy firms consulted by the
board of directors of “Global Care hospitals”, a fictive hospital chain.

Scene setting

— After your Eternity experience, your team created an EMC expertise consultancy service.

— Alarge hospital chain got negative in the news due to a couple of fatal accidents.

— To make it worse, media attention gave the picture that they are out of control and even
screwed up their WiFi router settings.

— All attention brought the shares down and large investors withdrew their money, causing a
cash-flow problem.

— The board of directors read posts from the Eternity project and found out about the EMC
consultancy start-ups.

— The CFO told that would be the cheapest option to restore their reputation.

— You are invited to the BoD to pitch your capabilities and learn about the hospital chain’s
problems.

Each team had an individual introduction at the BoD, where they were confronted with ‘reality’ of
time-pressure, different stakeholder roles and interests, and provided with feedback on the
introduction of their company and their competition. During the full afternoon, the teams could
request further consultations with individual BoD members while they were trying to understand
their customer concerns and come up with a business proposal.

ek This project has received funding from the European Union’s EU Framework
SRl Programme for Research and Innovation Horizon 2020 under Grant Agreement
b \o. 955.816



Public WP5 D5.8. version v. FINAL
TERN ITY ETERNITY

VWWWWWW Page 8 of 38

The day ended with a dinner and social activity at the Eindhoven ice skate track, a first-time
experience for most non-Dutch participants.

1.4. Day Forth

On day four the immersive training continued with a visit to the MRI test bays, followed by a visit to
the IGT-S verification and validation test bays.

The immersive training continued afterwards with two concrete technical MRI adverse event
examples where EM insights was crucial to come to a solution.

The teams continued to work on their business proposal to the BoD of “Global Care Hospitals”. This
time they could request for consultation with any hospital staff role. On request they could get
detailed insights in real documents like risk-management-files, complaint handling files etc. (under
NDA) in preparation of their final offer.

At the end of the immersive training the teams presented their offers to each other.

As a closure to NWE4, the full team was invited to a 25-year employment anniversary reception of
one of the supervisors.

2. The Agenda (daylst-day4th)

TERNITY

EUROPEAN TRAINING NWE 4
NETWORK ON

ELECTROMAGNETIC 5
RISKS IN MEDICAL
TECHNOLOGY

Eindhoven

FROM CARE TO PREVENTION
QUALITY OF CARE
SAFE TRAVEL This project has received funding from the European Union’s EU Framework Programme

for Research and Innovation Horizon 2020 under Grant Agreement No. 955.816
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Agenda — Day 1, February 26

ESRs + Supervisors & their colleagues + representatives of the Partner Organizations + Management Support Team

Time ___JActiviy _______ Jtead ______ |venue

9:00-9:30 Welcome and coffee Mark Helvoort & Rob Pavilioen
Kleihorst
9:30-9:45 Coordinator report Lisa Seravalle & Anne Paviljoen
Roc’h
9:45-10:45 Individual ESR reports (*) ESR1, ESR2 Pavilioen
10.45-11.00 Break Pavilioen
11.00-12.00 Individual ESR reports ESR3, ESR4 Pavilioen
12:00-13:00 Lunch Pavilioen
13:00-14:00  Individual ESR reports ESRS, ESR6 Paviljoen
(*)20 min ppt + 10 min Q&A each ESR
TERNITY
VWA

Agenda — Day 1, February 26
Time  Jactity  Jlead Ve

14:00-14:15  Break Pavilioen

14:15-15:15  Guest lecture Kees van der Ven, RH Paviljoen
Marine

15:00-15:15  Break Pavilijoen

15:15-16:45 Individual ESR reports ESR7, ESR8 and ESR 9 Paviljoen

15:15-15:30  Break Pavilijoen

17:00-18:00  CEC visit Mark Helvoort & Rob PMS campus
Kleihorst

19:30 Official dinner Eindhoven

eTERNITY
VWY
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Agenda — Day 2, February 27

ESRs + Supervisors & their colleagues + representatives of the Partner Organizations + Management Support Team
Attendants S/T Training and Immersive Training : ESRs + Optional: Management Support Team + Supervisors & their

N T ™ S ™ S

8:30-8:45
8:45-10:15
10:15-10:30
10:30-12:00

12:00-12:30

12:30-13:30
13:30-16:30

9:30-12:30

12:30-13:30
13:30-16:30
16:30-18:00

* X
* *
* *
* *

* xk

Welcome and coffee
Supervisory Board Meeting

Break
Individual ESR reports

Lunch buffet

Individual ESR reports

Technical visit

Z

Mark Helvoort & Rob Pavilioen
Kleihorst
Coordinator & Pavilioen
Supervisors
Pavilioen
ESR10, ESR11 and ESR12  Pavilioen
Paviljoen
ESR13 and ESR14 Paviljoen
Eindhoven

TERNITY

VAN

Agenda — Day 3, February 28

ESRs + Optional Management Support Team + Supervisors & their colleagues

Time [ Actviy _________ltead _______ Jvenue |

S/T training: EMC in large medical
systems

Lunch
Immersive training: Business case

Dinner + ice-skating

Mark Helvoort & Rob Paviljoen
Kleihorst

Pavilioen
All ESRs Paviljoen
All Paviljoen-

Eindhoven ice rink

eTERNITY
VWA

This project has received funding from the European Union’s EU Framework
Programme for Research and Innovation Horizon 2020 under Grant Agreement
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Agenda — Day 4, February 29

ESRs + Optional Management Support Team + Supervisors & their colleagues

e Ay Jiad  lves

9:30-12:00 S/T training: EMC in large medical Mark Helvoort & Rob Paviljoen

systems (including lab visit) Kleihorst
12:00-12:30  Lunch Pavilioen
12:30-14:00 Immersive training: Business Case Paviljoen
14:00-15:00  Presentation preparation Al ESRs Paviljoen
15:00-16:00  Immersive training presentations  All ESRs Paviljoen
16:00-18:00  Drinks Al Paviljoen

The coffee breaks, lunches and the official dinner mentioned in the agenda as well as
the social events will be covered by ETERNITY central budget.

eTERNITY
VWA

ek This project has received funding from the European Union’s EU Framework
S Programme for Research and Innovation Horizon 2020 under Grant Agreement
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3.  Excerpt from presentations

PHILIPS

Welcome to Philips Healthcare

Campus Best

innovation+you

Welcome & Introduction

* Visitor badges:

— Always wear you visitor badge visible.

— Hand-in your visitor badge at the end of each
day when leaving the plant. You’ll get a new
one at the reception the next morning.

* Rules:

— No-smoking, except from designated smoking
areas/cabins.

— You are not allowed to roam around on your
own inside buildings, except from The Pavilion
and the Best Place.

— Coffee/thee machines may be used.

* Inside the labs

— No picture taking.

— Don’t touch machinery.

— Don’t touch absorbers or other equipment.

* Wi-Fi access:
Select: WLAN-PUB
Password: Innova on&YOU

ek This project has received funding from the European Union’s EU Framework
S Programme for Research and Innovation Horizon 2020 under Grant Agreement
b \o. 955.816
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Welcome & introduction
%V 1 . s — : f E'

QA9

* QR2 MRI labs

— Immersive training Thursday morning

* QA10 EMC Laboratories

— Immersive training Wednesday morning
* The Best place:

— Break-out rooms for ESRs

* QL1 IGT-S labs:
— Immersive training Thursday morning

|
o}

* The Pavilion:
— Main venue for Eternity NWE4

* Nice ‘forest’ walking path

PHILIPS

Eternity NWE4 immersive training

EMC for large medical systems

Rob Kleihorst / Mark van Helvoort
Image guided therapy systems (IGT -S) / Magnetic Resonance Imagning (PD-MRI)
February 26 -29, 2024 @ The Pavilion, Philips Campus Best

innovation+¥you

ek This project has received funding from the European Union’s EU Framework

S Programme for Research and Innovation Horizon 2020 under Grant Agreement
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Immersive training challenge

e Teaml: From care to prevention
- How to reduce the amount of hospital admissions (without missing out on
cases that require timely intervention)?
- What can be done to prevent EMD related anomalies during (planned)
interventional procedures?

e Team2: Quality of care
- How can patient experience be improved and anxiety be reduced?
- What EMD risks are to be foreseen related to less invasive procedures, what
can be done to mitigate such risks?

e Team3: Safe travel
- How are patients moved into, through, and out of the hospital? Are all such
movements optimal and necessary?
- What EMD risks are to be foreseen and how to mitigate them?

ek This project has received funding from the European Union’s EU Framework
SRl Programme for Research and Innovation Horizon 2020 under Grant Agreement
b \o. 955.816
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Global Care hospitals — we care for your family !
A Care Cycle can be seen as a set of process steps...

* Helping you and your family is our priority

* Collaborative hospitals & out-patient centers on 3
continents and 23 countries

* Staff you can trust your life on

* Flexible appointment systems

* Optimized for shortest possible in-hospital stay

* World-class physicians, modern care-pathway and
state-of-the-art equipment

> Diagnosis> Treatment>> Management >Surveillance

...which together deliver a full set of Care to a patient with a medical condition

Q
&
i
[e]
@
2

* Scene setting

— After your Eternity experience, your team created an
EMC exper se consultancy service.

— A large hospital chain got negative in the news due
to a couple of fatal accidents.

— To make it worse,mediaa en ongave the picture
that they areout of controland even screwed up
their WiFi router settings.

— All attention brought the shares down and large
investors withdrew their money, causing @ash-flow
problem.

* The board of directors read posts from the
Eternity project and found out about the EMC
consultancy start-ups.

— The CFO told that would be theheapest op onto
restore their reputation.

— You are invited to theBoD to pitch yourcapabili es
and learn about the hospital chain’roblems.

ek This project has received funding from the European Union’s EU Framework
S Programme for Research and Innovation Horizon 2020 under Grant Agreement
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PHILIPS

*|__| Eclucatian

Interventional X-ray

* Concerns the vessels more than bones
* Typically uses contrast
* Has optional subtraction

+ Adjustable frame rates

oxn 1 s e B L L R ——

i Eclcetion

AR M This project has received funding from the European Union’s EU Framework
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Percutaneous Vs. Open

oxu A st i = i e, - e

A Education

Clinical Suites

Vascular suite
Redefine the
outrome for vasouar
troatrnant
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Conclusions

+ These are only some of the people, places and things you will see within the IGT space

+* New procedures and new lab configurations are always in development to treat these disease processes
* The items presented are within but not limited to their stated scope.

* More cross-functional labs and procedures are happening

+ 1GT procedures are on trend

cxw A1 s e a1 g

rd Education

ek This project has received funding from the European Union’s EU Framework
S Programme for Research and Innovation Horizon 2020 under Grant Agreement
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PHILIPS

Eternity NWE4 immersive training

EMC for large medical systems

Rob Kleihorst / Mark van Helvoort
Image guided therapy systems (IGT -S) / Magnetic Resonance Imagning (PD-MRI)
February 26 -29, 2024 @ The Pavilion, Philips Campus Best

innovation+*you

Mitigation: system thinking and risk-based Design for EMC (DfEMC)
] \ % ] — T\\,\-‘.“ -'-._'U" ~ | e e
%7 [ £ '

) =
PR ik
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1. Clinical procedure complexity

Medical procedures are getting more complex due to several factors:

Advancements in Technology:

Technology advances, new procedures are developed which require specialized skills and knowledge. Medical procedures
today often involve the use of advanced imaging techniques, computassisted navigation, and robotic systems, which
require specialized training.

Increasing Complexity of Medical Conditions:

As the population ages, there are more complex medical conditions that require advanced treatments. Chronic diseases like
heart disease, cancer, diabetes, and neurological disorders require complex treatments that may involve multiple procedures
and therapies.

Multi-Disciplinary Care:

Many medical conditions require a team of healthcare professionals to work together to provide comprehensive care. This
requires coordination and communication between different specialists, adding complexity to the treatment process.
Increased Regulation:

As the patient safety and quality of care are critical in medical practice, regulations such as MDR, FDA, and NMPA promote
stricter guideline and policies. Adhering to these regulations entails more detailed processes and procedures, increasing the
complexity of healthcare.

Patient Expectations:

Patients have become more informed and are expecting more personalized, advanced treatments. The expectations of
patients have led to the development of newer and more advanced medical procedures, raising the bar and making
treatments even more complex.

2. EM environment complexity

EM environments are getting more complex due to several reasons:

Increasing Number of Electronic Devices:

As more and more electronic devices are being developed and utilized in various fields, the electromagnetic environment is
becoming more complex. Each device generates its own electromagnetic field, and the interactions between these fields can
result in unpredictable outcomes.

Higher Frequencies / lower voltages:

The operating frequencies of electronic devices are increasing and operating voltages are decreasing which makes the
electromagnetic environment more complex. Highfrequency electromagnetic waves interact in nodinear ways, making it
more challenging to predict the behavior of the electromagnetic environment.

Use of Wireless Technologies:

The increasing use of wireless technologies such as WFi, Bluetooth, and 5G, adds complexity to the electromagnetic
environment. Wireless devices emit highfrequency radio waves which can be absorbed, reflected or diffracted by various
objects and may interfere with each other.

Electrification of Transportation:

The trend towards electrification of transportation such as electric vehicles, trains, and planes, is contributing to the
complexity of EM environments. Electrified transportation systems generate significant amounts of electromagnetic fields that
can affect other electronic systems around them.

Adapting to New Regulations:

New regulations such as ITU, RED, and FCC emission standards, safety standards, and compliance requirements are being
developed and updated to ensure a safer and more secure electromagnetic environment. Compliance with these regulations
requires additional testing, equipment, and procedures, adding complexity to EM environments.

ek This project has received funding from the European Union’s EU Framework
R X Programme for Research and Innovation Horizon 2020 under Grant Agreement
No. 955.816



Public

3. Connected equipment & systems

WP5 D5.8. version v. FINAL
TERN ITY ETERNITY

VWWWWW Page 21 of 38

With the increasing interconnectedness of systems and equipment, there are several risks associated with this:

Strategic objectives

Cybersecurity Risks:

The more interconnected systems become, the more vulnerable they are to cyber attacks and data breaches. Cybercriminals
can exploit vulnerabilities in these systems, steal sensitive data, and cause physical damage, also using EM techniques.
Compatibility Issues:

Interconnected systems can suffer from compatibility issues, leading to downtime, reduced productivity, and even system
failure. A malfunction in one system can also result in cascading errors that affect other connected systems.

Lack of Control:

The more interconnected systems become, the more challenging it is for organizations to maintain control over their systems.
With more data flowing through connected systems, it can be challenging for organizations to track and manage sensitive data.
Complexity:

The complexity of interconnected systems can be a significant risk factor, making it difficult to maintain and troubleshoot
problems when they arise. Interconnected systems often require specialized expertise and resources to manage.
Operational Risk:

Using integrated systems introduces the possibility of new and unexpected operational risks, and the potential for catastioph
failures that can lead to significant harm or loss of life.

Maintenance:

With the introduction of more connected equipment, it adds complexity to the equipment maintenance which creates a
problem for technicians who are not trained to repair complex machines.

Human Error:

The risk of human error also increases with the addition of more interconnected systems. Mistakes in settings or configurasio
can cause significant harm to the connected equipment or systems.

SAFE & EFFECTIVE

DEVICE
USE

TEVICE / INTERFACE UNSAFE, INEFFECTIVE

ek This project has received funding from the European Union’s EU Framework
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From rule-based to risk-based EMC S

(IEC vision on the future of safety)

Syslem
Ul roma
1 Stop
measure
2 Human
informaticn
1 Measure is provided 1o sacurely stop the machine(s) from A e
W m i
h = information
Safety Operatos(s) with basic safety expertise, e.g., Safety Basic Assessor
oxpartise | (SBA) qualification

CSL1 | csL2 | cs ] csL4

i . " =

Collaborative safety level (CSL)

From rule-based to risk-based EMC =
(know EMD, minimize & respond to EMI)

Risk Control

Measure

3.21 (IS0 14971:2019)

risk control

process (3.14) in which decisions are made and measures implemented by which risks (3.18) are reduced
to, or maintained within, specified levels

AR M This project has received funding from the European Union’s EU Framework
S Programme for Research and Innovation Horizon 2020 under Grant Agreement
* x K
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Is EMC black magic?

No!

EM fields are well understood and
all phenomena are fully calculable
using 4 coupled equations ...

VxE:—ﬁ
ot y_oE

éD
X ot B=uH

V.D:Pv DZEE
VeB=0

Is EMC black magic?

N O ! EM fields are well understood and all phenomena are fully calculable

E[¥/n]

Calculated fieléls“gaabg visualized

3.5000e-001 s |
3.1500e-00L1 e . 1
2.8000e-001 —

2.4500=-001
2.1000e-001 |
1.7500e-001 [
1.4000e-001
1.0500e-001
7.0000=-002
3.50002-002
0.0000e+000 .

E[v/n]:1

= 3.5000e-001 |
3.1500e-001
2.8000e-001
2.4500e-001
2.1000e-001 |,
B L. 7500e-001 | ™
b= 1.40002-001
1.0500e-001
7.0000&-002

= 3.5000e-002
|

0.0000e+000

“_‘_..}‘
biassr?
IYYYESA
barrt?t
Aassrt
Aassr?
Adartt
haasr?
Asanrrt

Then why is it perceived as being so di cult......?
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Because it’s a juggling act ...

It requires prac ce

Risk Management =
ISO 14971

Post Market ﬁ Risk Recurrent EMC Compliance cycles
activities, incl. Management * Learn from earlier cycles

* Learn from complaint data
¢ Learn from research
Maintain state-of-the-art

plan

Increasing complexity in the medical domain requires con nuous investments in
learning and educa ng EMC engineers on SYSTEM THINKING AND EMC RISK CONTROL

control
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MMS exchanged MRI power supplies

Power supplies were fully tested at
premises and conform spec

Global Care accuses MMS of delivering
faulty power supplies

QUESTIONS (GROUP DISCUSSION)
10 minutes

Do you agree with MMS?
Did they overlook something?

What would you investigate?

AR M This project has received funding from the European Union’s EU Framework
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Copper shielding?

Kaden (1959) Analytic approximation

—3 B ro where d is the thickness,

> r the outer radius,
— — (i k=(1+j)/ 8
- @J with the skin depth
—_—
h— 5= N 2 / [

Heinrich Kaden
2
I ()I =(0+Z) for = o+
0 max

_1 0_ .
=5 (— —0)smh( )

1 =cosh( )+ %(—0 + —) sinh( )
0

QUESTIONS (GROUP DISCUSSION)
?? minutes

Is shielding with copper boxes possible?

If yes, what is the minimum and maximum thickness of the copper

AR M This project has received funding from the European Union’s EU Framework
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Copper shielding?

Rigorous approach
Applicable to electric ( ) and magnetic fields ( )
Starting with Maxwell equations

Leading to Helmholtz equation

Where the proper solution is based on a combination of Bessel functions of the first
and third kind:
and _ "((2))

Thus slightly different than the previous section

But first some results
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4. Some pictures

ETERNITY NEW IV:5/T training and Innovative immersing training
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g“ﬂmsﬂte—mﬁmﬁ i used devices & iApps

RSUTTFR '-‘- R i .’1 ._
s e B et W0 P e, [ .
. .
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ETERNITY NWE IV: Visiting Philips healthcare customer experience center
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ETERNITY NWE IV- Visiting Philips Historische Producten museum
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ETERNITY NWE IV: Social event
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