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Acronyms
EC European Commission
PO Project Officer European Commission
CA Consortium Agreement
GA Grant Agreement
DoA Description of the Action
PCDP Personal Career development plan
NWE Network Wide Event
SB Supervisory Board
MT Management Team
PM Project manager
RC Recruiting Committee
Beneficiaries’ short names
TU/e Technische Universiteit Eindhoven
uTt Universiteit Twente
PMS Philips Medical System Nederland B.V.
KU Leuven Katholieke Universiteit Leuven
UPC Universitat Politécnica de Catalunya
IDNEO Idneo Technologies SAU
PLUX Plux -Wireless Biosignals S.A.

Partner Organizations’ short names

PMC Plasmacure

UMCuU Universitair Medisch Centrum Utrecht
BARCO Barco

FCT Faculdade de Ciéncias e Tecnologia
MST Medisch Spectrum Centrum

ASEPEYO Asepeyo hospital
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1. ETERNITY NWES5

The final network-wide event (NWES) held in Enschede (on 23™-27"" September 2024) was a
resounding success. The first day took place at Thales in Hengelo, accommodating the company's
availability, while the remaining sessions were hosted at UT. The agenda was carefully crafted, and the
event ran smoothly, featuring active participation from all the ESRs and representatives of the
beneficiaries.

Feedback from colleagues, supervisors, and partner organizations was invaluable, paving the way for
potential collaborations and enhancing research development. Please note that the ESRs'
presentations are not included in this document, as they contain results intended for future
publications.

List of participants
TU/e Technische Universiteit Eindhoven
uTt Universiteit Twente
PMS  Philips Medical System Nederland B.V.
KU Leuven Katholieke Universiteit Leuven
UPC  Universitat Politecnica de Catalunya
PLUX Plux -Wireless Biosignals S.A.
BARCO Barco
FCT Faculdade de Ciéncias e Tecnologia
ASEPEYO Asepeyo hospital
Thales Thales Nederland
MST  Medisch Spectrum Centrum

1.1. First Day: Activities at Thales Shared Facility Center

On Monday, September 23, the first day of NWES5 took place at Thales Nederland in Hengelo. The day
began with a warm welcome at the Thales Shared Facility Center, accompanied by a networking lunch
from 12:30 to 13:30.

Following the lunch, attendees gathered in the Escher room for a brief welcome at 13:30, setting the
stage for the day’s agenda. The coordinator then delivered an insightful report from 13:40 to 14:00,
highlighting key developments and updates within the project.

The afternoon featured a half-day S/T training session from 14:00 to 15:30, led by Dr. Bart van Leersum
from Thales. This session focused on the risk-based approach utilized in various domains, including its
application in risk-based EMC for naval platforms.

The day included a guided tour of Thales from 15:45 to 17:00, where participants explored cutting-
edge research laboratories, witnessed product manufacturing processes, and learned about various
development stages of innovative technologies.

The day concluded with a casual gathering from 17:00 to 18:00, where participants enjoyed drinks and
traditional Dutch bitterballen in the bistro, fostering further networking and collaboration among
attendees.

Annex 1 includes the detailed agendas for the four-day meeting.

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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1.2. Second Day: Meeting Day with ESR Reports and Social Activity

On the second day of NWES, activities took place at UT. The day started at 08:30 with a Supervisory
Board meeting, followed by a session of the ESR Council, allowing for valuable discussions and updates
among the participants.

Throughout the morning, the ESRs presented their individual reports, which are confidential and not
included in this public deliverable. Following the presentations, participants enjoyed a networking
lunch from 12:10 to 13:00.

The afternoon included further confidential presentations, after which participants engaged in a social
activity in Enschede city center from 15:30 to 18:00. The activity featured a game centered around
solving a cryptex related to the history of Enschede and its historical landmarks, offering a fun way to
explore the local culture and strengthen connections. The day finalized with an official dinner for the
ETERNITY project at 18:30, providing a fitting end to a productive day of collaboration.

Annex 1 contains the detailed agenda for this day.

1.3. Third Day: “S/T training” and “Immersive Training”

On Wednesday, September 25%™, the third day of NWES5 took place at UT. The day began at 09:00 with
an innovative immersive training session, focusing on making a commercial impact with research. The
agenda included engaging activities such as the Marshmallow Challenge, discussions on transitioning
from idea to patent, and pitch preparation.

Participants then had the opportunity to present their pitches, receiving valuable feedback from their
peers and trainers to refine their ideas further. This collaborative atmosphere fostered creativity and
problem-solving skills among the ESRs.

Lunch was enjoyed from 13:00 to 14:00 at the UPark Hotel, providing a chance for networking and
informal discussions. Following lunch, Dr. Wyger M. Brink from the MD&I group of UT, delivered a
presentation on “Managing RF Safety in MRI — Opportunities for Personalized Approaches” from 14:30
to 15:00, offering insights into critical safety considerations in medical imaging.

At 15:00, participants visited the TechMed Centre of the UT, where they explored medical imaging
systems and research initiatives. The day continued with a visit to the MST hospital in Enschede at
16:00, providing a practical perspective on the application of their training and research in a real-world
clinical setting. The ESRs were trained and asked to provide solutions for real-case scenarios in a
hospital.

The day concluded with a dinner and social activity, allowing participants to reflect on their experiences
about the ETERNITY project in a relaxed environment.

Annex 1 contains the detailed agenda for this day, while Annex 2 reflects the activities and
presentations conducted (with certain confidential elements removed for privacy).

1.4. Fourth Day: Lectures on Finalizing a Thesis and Inertial Sensors

On Thursday, September 26™, the fourth day of the event took place UT. The day started at 09:30 with
a session led by Prof. Frank Leferink on "Finalizing a Thesis in 6 Months." This informative presentation
provided valuable strategies for efficiently completing a thesis, offering practical advice to participants
navigating the final stages of their academic work.

The program continued with a presentation by Dr. Jasper Reenalda from the BSS group of UT. From
11:00 to 12:00, Dr. Reenalda covered the use of inertial sensor technology in sports and rehabilitation,
showcasing innovative applications of this technology to enhance performance and recovery.

Lunch took place from 12:00 to 13:00, offering participants a chance to network and discuss the
morning’s sessions in a more casual setting.

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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In the afternoon, participants enjoyed a visit to the city center from 13:00 to 15:00, where they had
the opportunity to explore the local area and socialize over drinks, wrapping up the day with a relaxing
and engaging outing.

Annex 1 contains the detailed agenda for this day, and Annex 2 reflects the activities and presentations
conducted with a certain level of confidentiality.

1.5. Fifth day: NWES — EMC-STD Combined Event

On Friday, September 27%, the final day of the event, a combined session with the Metrology for
Emerging Electromagnetic Compatibility Standards (EMC-STD) project took place at UT. The day began
at 09:00 with a welcoming tea and coffee, giving participants a chance to settle in and connect before
diving into the day’s activities.

From 10:00 to 12:00, Martin Hudlicka (CMI from Czech) and Gert Rietveld (UT and VSL from NL),
experts from different national metrology institutes, delivered an insightful session on "Measurement
Uncertainty Calculation and Calibration of Measuring Equipment.” This technical session provided
participants with essential knowledge for ensuring precision and reliability in their measurement
processes.

After lunch, which was held from 12:00 to 13:00, the afternoon program continued with a detailed
two-part session on "Time-domain EMI Measurements with Digital Signal Processing." Jordi Solé-
Lloveras and Dr. Marco Azpurua from UPC, along with Ivan Struzhko from UT, guided participants
through this critical topic from 13:00 to 15:00. Following a short break from 15:00 to 15:30, the session
resumed, giving participants further opportunity to explore the subject.

From 16:15 to 17:00, Denys Pokotilov, from UT, concluded the technical presentations with a session
on "Magnetic Field Measurements via 3-Axis Antenna." This final session highlighted advanced
measurement techniques, leaving participants with valuable insights into electromagnetic field
research.

The event wrapped up from 17:00 to 18:00 with remarks and reflections, marking the official end of
the training and the collaborative activities with the EMC-STD project.

Annex 1 contains the detailed agenda for this day.

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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Eurgpean Training Metwork on Electromagnetic Risks in Medical Technology ETERNITY

Network Wide Event-V
Twente, September 23™ -27% 2024

AGENDA
Monday 23™ September - Day 1

Location: Thales Nederland - Hengelo

Time Activity

12:30-13:30 Welcome at Thales Shared Facility Center with lunch

13.30-13:40 Welcome in Escher room

13:40-14:00 Coordinator’s report
5/T training (1/2 day):
* Risk-Based Approach used in Other Domains (dr. Bart van
Leersum, THALES, NL).

14:00-15:30 ! i
* Risk-based EMC for naval platforms and contribution to
Lloyd‘s Rules, where this methodology has been
implemented

15:30-15:45 Coffee Break

15:45-17:00 Thales tluur (due to Hal:lo.nal security rules, some ESRs may
he restricted from accessing)

17:00-18:00 ;ndd dag, with drinks and bitterballen in the bistro (on Central

udge

Mote: Return to the hotels or continue in city center {(Hengelo, Enschede), and
dinner at your own (or groups together). Not paid by the central budget!

Page 8
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Eurcpean Training Metwork on Electromagnetic Risks in Medical Technology ETERNITY

Network Wide Event-V
Twente, September 23™ -27t 2024

Tuesday 24% September - Day 2

Location: University of Twente - Carre 1333 @University of Twente

Time Activity

08-30-10:00 Supenrisnr',,r_huard meeting
ESR’s council

10:00-10:15 Combined meeting MT+ESRs
10:15-10:30 Break
10:30-11:30 ESRs' Individual reports (ESR2, ESR3, ESRA)(*)
11:30-12:10 ESRs” Individual reports (ESRS, ESRG)(*)
12:10-13:00 Lunch
13:00-14:00 ESRs" Individual reports (ESRT, ESRE, ESRT) (*)
14:00-15:00 ESR’s Individual reports (ESR10, ESR11, ESR14)(*)
15:30-18:00 Social activity (Enschede city center)

18:30 Official dinner of ETERNITY

*Each ESR's ppt lasts 15 minutes+5 minutes for Q&A.

Page 9
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Eurocpean Training Metwork on Electromagnetic Risks in Medical Technology ETERNITY

MNetwork Wide Event-V
Twente, September 234 -27% 2024

Wednesday 25" September — Day 3

Location: Spiegel 7 @University of Twente

Time Activity
Innovative Immersive Training
# Making commercial impact with your research
# Marshmallow challenge
09:00-13:00 * From idea to patent
# Short break in between
+ Pitch preparation
# Pitch + Feedback
13:00-14:00 Lunch {UPark Hotel)
Presentation by dr. Wyger M. Brink from MDE&I group:
14:30-15:00 Managing RF Safety in MRI — Opportunities for Personalized
Approaches
15:00-15:30 Visit to TechMed Centre
16:00-18:00 Visit to the hospital MST*

* Individual arrangements for transportation

Page 10
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European Training Metwork on Electromagnetic Risks in Medical Technology ETERNITY

Network Wide Event-V
Twente, September 23 -27t% 2024

Thursday 26% September-Day 4

Location: Carre 3446 @University of Twente

Time Activity
09:30-10:30 Finalizing a thesis in 6 months (Prof. Frank Leferink)
10:30-11:00 Break
11:00-12-00 Prv.=__'_=.er.|tat'||:|_n by dr. Jasper Reena.lda from BS5 gmupf o
Using inertial sensor technology in sports and rehabilitation
12:00-13:00 Lunch
13:00-15:00 Visit + drinks at city center®

* Individual arrangements for transportation

Page 11
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Eurocpean Training Network on Electromagnetic Risks in Medical Technology ETERNITY

Network Wide Event-v
Twente, September 23™ -27t 2024

Friday 27 September-Day 5

Location: Spiegel 7 @University of Twente

Time Activity: EMC-5TD project workshop

09:00-10:00 Welcome tea and coffee

10:00-12:00 Measur_ement I.JI'ICEI'GII'It‘y' c?lculatlc-n and calibration of
measuring equipment (Martin and Gert)

12:00-13:00 Lunch

13:00-15:00 Tlme-dcfmaln EMI measurements with digital signal
processing

15:00-15:30 Break

15:30-16:15

Time-domain EMI measurements with digital signal
processing

16:15-17:00

Magnetic field measurements via 3-axis antenna
(Denys Pokotilav)

17:00-18:00

Remarks & end of the training

Page 12
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3. Annex 2 (Excerpt From Presentations)

ETERNITY PROJECT PRESENTATION

Jasper Reenalda PhD
Electrical Engineering mathematics and computer science
Biomedical signals and systems

%
h

UNIVERSITY
OF TWENTE.

T——y

A

UNIVERSITY
OF TWENTE.

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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IMMUNITY TEAM:

CREATING IMPACT ON PERSONALIZED HEALTH
IN SPORTS AND REHABILITATION

[Public]

LN

UNIVERSITY
OF TWENTE.

» Measuring, monitoring and modeling movement mechanics in sports and rehabilitation
* Qutside the laboratory
+ Using inertial (magnetic) measurement units and other wearable technology

5\

» Research questions

« Research questions range from more fundamental guestions to more applied and clinical
questions
« Aimed to better understand (changes in) movement mechanics and individual movement pattems

» Multidisciplinary approach
« Combining knowledge from different domains (biomechanics, exercise physiology, biomedical
engineering, electrical engineering, sports medicine, data science etc.) and promoting
interdisciplinary research

N

UNIVERSITY
OF TWENTE.

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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MOVEMENT ANALYSIS OUTSIDE THE LAB?

"
%
7

+ How to measure 3d kinematics and outside the lah?

+ Inertial (Magnetic) Measurement Units (IMMUs)

« Accelerometer
+ Gyroscope
+ Magnetometer

a « 3 dimensional, 9 degrees of freedom
« Xsens/Movelia
A « Spin off of the University of Twente

UNIVERSITY
OF TWENTE.

CALIBRATION PROCEDURES

| Creetsbonemr &
Gyvcope

Gyv
| Magwac dessmarce o

UNIVERSITY
OF TWENTE.

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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UNIVERSITY
OF TWENTE.

UNIVERSITY

\ OF TWENTE.
\

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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L

o

TR

4

UNIVERSITY
OF TWENTE.

SOURCES OF ERROR?

ey

= Drift

- Sampling frequency

- Magnetic disturbances
= Soft Tissue Artefacts
= Calibration

- Biomechanical models and assumptions..

N
() Ymersiry
OF TWENTE.

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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MAGNETIC DISTURBANCES
WK de Uries et ol /Gak & Pasture 29 (2008) 535-541
UNIVERSITY
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Managing RF Safety in MRI

Opportunities for Personalized Approaches

Wyger M. Brink
Department of Magnetic Detection & Imaging

UNIVERSITY | TECHMED
OF TWENTE. | CENTRE

Magnetic Resonance Imaging
1975 now

R. Damadian

2| Managing RF Safety in MRI - Opportunities for Personalized Approaches T | ey

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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Magnetic Resonance Imaging

= System components
* Magnet (B,) =T static
+ Gradient Coils ~mT kHz
< Radiofrequency Coils ~pT  MHz

3| Managing RF Safety in MRI - Opportunities for Personalized Approaches T | e

Technological Trends

[dB]

Barisano et al. Brit Inst Rad 2018 Paska et al. MRM 2018

4 i i - i i UNIVERSITY | TECHMED
+| Managing RF Safety in MRI - Opportunities for Personalized Approaches OF TWENTE. | CENTRE

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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Technical Challenges and Solutions

® Challenges of High-Field MRI
+ RF energy absorption in tissue (SAR)
+ RF wavelength shortening (B;7)

1587

5| Managing RF Safety in MRI - Opportunities for Personalized Approaches QUISHY] ONNERSITY. | TECHMED

Technical Challenges and Solutions

3T a7 5T 6T ral 8T 10T 127

Webb et al. Int J Imaging Syst Technal 2009

6| Lecture21-High Field MRI mpen R o

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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Technical Challenges and Solutions

® Darallel RF Transmission (PTx) using transmit arrays
¢ Independent RF pulses transmitted through separate RF channels

UNIVERSITY | TECHMED

Managing RF Safety in MRI - Opportunities for Personalized Approaches OF TWENTE. | CENTRE

Technical Challenges and Solutions

3T
Conventional Dual-transmit

PTx

Kukuk et al. Radiology 2011 Gras et al. MEM 2018 53-65.

8| L —Hi i W9 UNIVERSITY | TECHMED
8| Lecture21-High Field MRI TOENl O ENTE | CENTRE

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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Managing RF Safety in PTx
= PTx requires local SAR management
+ No direct measure available
¢ Complex function of anatomy
CP Mode No ch0l chD1 + 180" Conventional
ATAY Histogram 1000 Random Shims
 d 95 160
By n
o Wi T
'n o PTx
!A/ ; = max, SAR‘1W."'kql =
Hoffrmann et al. NMR Biomed 2015 Homann et al. MRM 2012
9| Managing RF Safety in MRI - Opportunities for Personalized Approaches UIE]  JNNVERSITY | TEDD

¢ Tissue geometry dominant

Managing RF Safety in MRI - Opportu

Managing RF Safety in PTx

= Generic "one-size-fits-all” approach
¢ Population-based model + safety margin
+ Compromising factor in high field MRI

= Opportunity: MRI can characterize anatomy

Muscle, skin, brain

nities for Personalized Approaches

SAR
unaware

SAR aware l

Pendze et al. MAM 2018

Detailed Duke 4-tissue Duke

Shoo et al. MRI 2015
Buck M ot ol,, MAM 2020

UNIVERSITY
OF TWENTE.

TECHMED
CENTRE

This project has received funding from the European Union’s EU Framework Programme for Research and Innovation
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Personalized Approach in PTx Safety

Localizer PTx exam
Anatomical Fast
Model EM Solver

Data Generation

","

<1 min

11| Prospective PTx SAR Prediction at 7T using only a Localizer

Personalized Body Mode!

Personalized Approach in PTx Safety

Fast EM Solver

g UNIVERSITYJ TECHMED
Gt OF TWENTE, ) CENIRE

7

Tiw
3 min

ko]/lu’ne

i A 48

Localizer

Deep Learning 7

Inference
1 sec

online
\

N

Quadrature Birdcage
12 sec

8

PTx
32 sec

o>
\ .

Brink et al. MRM 2022

12 \ Managing RF Safety in MRI - Opportunities for Personalized Approaches

UNIVERSITY | TECHMED
OF TWENTE. | CENTRE
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Personalized Approach in PTx Safety

= PTx array evaluated in 1000 random RF shims
+ Safety margin: 8.5%

Personalized approach

Example RF shim o)

|95 conhenie: 6.3%
¥ meare 2%

Volunteer #1

20 15 -1 5 o L] 10 1= n
ek SRy, sndeneimation ermer [%]

Ground Truth
1 1 j
|

Localizer Base
u U ki “One-size-fits-all” approach

[W/kg] reun: 2%

0.1
0

Difference
0.1

9 » w - = m
pesk SAR c, overestimation %]

13| Managing RF Safety in MRI - Opportunities for Personalized Approaches e

Opportunities for Implants

= DBS treatment useful in various neurological conditions
+ Safety hazard in MRI

Henderson et al.,, Neurosurgery 2005

14| Managing RF Safety in MRI - Opportunities for Personalized Approaches RUNEET | s

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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Opportunities for Implants

= RF coupling to the DBS lead is imprinted into the image

8 Bl' |4xr,
“tj = ““——' | "~ A= &g
Ho
Implant - Friendly
Eryaman et al, Neuroimage 2019
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Opportunities for Implants

= Also possible in bilaterial configuration Top lead sensor
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Outlook

= RF safety can be managed using the information available in MRI
¢ New technologies (PTx) for more flexibility and control

= More validation studies needed to prepare for clinical implementation

17| Managing RF Safety in MRI - Opportunities for Personalized Approaches T | e

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.



[Public] TE R N |TY

WP5 D5.9. version DRAFT v.01

ETERNITY
VWWVWWWWWY Page 28
| Finalizing a thesis in 6 months
(or less) o
Frank Leferink o/
: Chair EMC = UNIVERSITY OF TWENTE. ".)j
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. Some myths & facts about writing, 1
i Myth:
¢+ Writing is a matter of
; - talent :
+ personal taste 5
. * inspiration E
+ choosing the proper words and sentences f
» following a procedure with a predefined order t
' - ‘first time right’ <
' Chair EMC PR e P UNIVERSITY OF TWENTE. -J
.  Some myths & facts about writing, 2
i Facts:
' *  Writing is like solving a problem 5
l * There are good and bad approaches E
« Being a proficient writer is mostly a matter of attitude 8
.+ The writing process consists of sub-processes: £
- + planning <
+ data collection and ordering :
« text formulation and formatting <
! * revising g
i+ Good writers spend relatively much time on planning, and revise o
more often and more thoroughly

* Chair EMC Iz e S e, PR UNIVERSITY OF TWENTE. '_i'-'j
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; Report or Thesis Paper
Front cover
i Title Page Title
i Author and affiliation Author and affiliation
: Summary é% Abstract
Preface (optional) ¢
i TableofContents
i Introduction Introduction
Theory Theory
: Experimental procedure and results vﬁ’ Experiments
Evaluation Evaluation
z Conclusions Conclusion
_Recommendations (arising directly from the conclusions)
i Acknowledgements
i List of references List of references
Appendices
15 Tables, lllustrations, Graphs, Literature survey (if not included in the main body of the text) j
i Biblicgraphy (supplementary to list of references)
_| List of abbreviations, signs and symbols (mandatory)
Index (if necessary)
1 Distribution list, Document control sheet (if required by the sponsor or house rules) ﬁ
Back cover
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" | | H
:  Front matter: Title
i+ The title should be brief but unambiguous, and it should give a clear
! indication of the subject and scope of the work.
] + Choose a title that will attract the reader's interest
i+ Use the fewest possible words to adequately describe the content of
the paper.
i+ Be specific.
i+ Avoid abbreviations, except standard ones.
i+ Avoid subjective terms (novel, innovative).
i+ Delete superfluous words (for example: “Aspects of...", “Neglected
i effects of...”, “Studies on ...part...”).
¢+ Putimportant terms at the beginning of the title.
i » Re-consider the title at the end.
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4. Annex 3: Pictures From the Event
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