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State-of-the-art EMC management for 
complex medical devices
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Products come and go ...
Technologies change ...

But Philips is still 
about one thing: 
Creating meaningful 
innovation that improves 
people’s lives
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Philips has reinvented itself many times

Our journey 
continues…

Founded on innovation 
and entrepreneurship

Expanding 
beyond lighting

Global expansion 
post-WWII

Diversified industrial 
conglomerate

Strategic portfolio
choices sharpening focus

© Koninklijke Philips N.V.

Medical Imaging: Because seeing is believing!
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Helping our customers 
address their challenges 

Improved 
patient experience

Better 
health outcomes

Lower 
cost of care

Improved 
staff experience

© Koninklijke Philips N.V.

Diagnostic Radiology: MRI Diagnostic Radiology: CTDiagnostic Radiology: MR
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OK, so we do X-ray Diagnostic Radiology …

© Koninklijke Philips N.V.

… and, Interventional Radiology X-ray

Source: Catharina hospital Eindhoven
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© Koninklijke Philips N.V.

Angiographic X-ray system: Azurion family

Azurion 3 F12 Azurion 3 F15 Azurion 7 C12
Azurion 7 F12

Azurion 7 C20
Azurion 7 F20

Azurion 7 C20 with 
FlexMove

Azurion 7 B1212 Azurion 7 B2012
Azurion 7 B2015

Azurion 7 C20 with FlexArm 
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Control Room

Flat detector

Touch screen 
module

+ IR control

Viewing
solutions

Clarity IQ

Zero Dose
Positioning

Frontal X-ray 
stand

Control
modules

X-ray tube
+ Collimator

Flexmove

Patient
table

Lateral 
X-ray stand

Operating 
light

Dose Aware

Dose Wise

User Quality Control

Customization by user

Compatible systems

Interventional Tools

Pedestal, Injectors

Equipment rack

© Koninklijke Philips N.V.
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Philips sales per geographic cluster in Q3 2023 

North America

EUR 1,856 million
CSG 10%

Western Europe
EUR 942 million
CSG 11%

Other mature geographies

EUR 373 million
CSG 11%

Growth geographies
EUR 1,300 million
CSG 12%

© Koninklijke Philips N.V.

The regulatory landscapes
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2023 –100 years
Philips presence
in China

© Koninklijke Philips N.V.

Regulatory landscapes

Source: Health Policy Series 54, Everything you always wanted to know about the EU health policies but were afraid to ask.
ISBN 978 92 890 51 767, second print, November 2019

“The gate of Article 168 
that Member States so 
laboriously constructed 
stands alone in a field 
with no fence, and so 
other dimensions of EU 
health policy and 
integration can simply 
go around it.”
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Global design, production, and installed base

Netherlands

China

India

© Koninklijke Philips N.V.

Products, solutions, and EMC processes
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Medical Device Intended use

© Koninklijke Philips N.V.20

Intended use environment
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Medical device life cycle

© Koninklijke Philips N.V.

Neuro vascular (Brain)

Vascular
(Body & Limbs)

Heart

Coronary

Congential &
Structural heart 

Cardiac Arrhytmia
(Electro-physiology)

Acute ischemic stroke (stroke)

Acute Endovacular Aoritic Repair 
(Acute - EVAR)

Acute PCI

Risk 
Management 

plan

Risk 
Analysis

Risk 
Evaluation

Risk 
control

Overall 
residual risk 
evaluation

Risk
Management 

Report

Post Market 
activities, 
incl. PMS

RMR

RMP

Medical & EMC Risk management 
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Architecture & decomposition

Azurion System
IEC 60601-1-2:2007 & IEC 60601-1-2:2014/2020 & GB9706.102:2021

Ceiling
X-ray 

stands

Sy
st

em
EM

C 
Cl

us
te

rs
EM

C 
Su

bs
ys

te
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s

Floor
X-ray 

stands

Patient 
&

UI supports

Ceiling non-
X-ray

Control room 
basic

Control room 
extended

Tech room 
non-X-ray

Tech room X-
ray

1 2 3 4 5 6 7 8

5/6a: Control room 
basic + extended

7/8a: Tech room Azurion
7/8b: Tech room Allura

1a: Larc-FD15
1a: Larc-FD10
1b: Clea3-FD20
1c: Clea2-FD20
1d: PolyG2-FD12
1e: PolyG3-FD12S

2: PolyG1-FD12
2b: Clea1-FD15

3: Pedestal 
with UI’s +
3a: AD7X full 
3b: Maquet
3c: Trumpf

4a: MCS-XL & MCS-6F
4b: MCS-SA & Cemec
4c/d: … new
4e/f: … new

© Koninklijke Philips N.V.

EMC process & expertise deployment
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What is needed for change

ChangeUrgencyVision Plan Means Competencies =

Confusion

Resistance

Chaos

Frustration

Fear

Urgency Plan Means Competencies =

Vision Plan Means Competencies =

UrgencyVision Means Competencies =

UrgencyVision Plan Competencies =

UrgencyVision Plan Means =

© Koninklijke Philips N.V.

Long-term strategic 
partnerships enable 
us to find the 
answers to the 
challenges our 
customers are 
facing – together
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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

© Koninklijke Philips N.V.

Marie-Curie Doctoral Networks?

27

28



08-12-2023

15

© Koninklijke Philips N.V.

Marie-Curie Doctoral Networks?

© Koninklijke Philips N.V.

Marie-Curie Doctoral Networks?
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31

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.

https://eternity-project.eu/

ITN ETERNITY- Project Introduction

© Koninklijke Philips N.V.32

ETERNITY Main’s Goal

“Each of the 14 Early-Stage Researchers (ESRs) will be trained to work in multi-disciplinary and multi-
cultural teams, with a new mindset tuned towards the inclusion of the EMC risk-based approach into 
innovative design methods. For this inclusion to occur, each ESR will develop through their research the 
missing dedicated tools and techniques and apply them to a representative set of medical devices under 
development.”

31

32



08-12-2023

17

© Koninklijke Philips N.V.33

Some context : the (European) MedTech
 One of Europe’s most diverse and innovative high-tech sectors : 500 000+ jobs in Europe, 15BEuro in positive trade 

balance, 95% are Small and Medium enterprises (SMEs),
 First sector in patent application in Europe (7%), close collaboration with patient and an average lifecycle of only 18-

24 months, 
 EMC Risk-based approach: a lack of understanding and no clearly prescribed risk-assessment methodology in place 

for a major shift in approach.

© Koninklijke Philips N.V.34

ETERNITY Consortium
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© Koninklijke Philips N.V.35

ETERNITY: Work Package Structure

© Koninklijke Philips N.V.36

ETERNITY: Early-Stage Researchers
WP1: ElectroMagnetic Risk Identification

ESR1: Marc Kopf
EMI Footprint of Medical Devices
Main supervisor: dr. ir. Anne Roc’h
Eindhoven University of Technology (TU/e) - NL

Icm ?

Zcm ?

Erad, Hrad ?

Reception
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© Koninklijke Philips N.V.37

ETERNITY: Early-Stage Researchers
WP3: Evaluation, Validation &Verification Methodologies

ESR7: Sebastian Salas Laurens
Behavioral EMI Risk-based testing of Medical 
Devices
Main supervisor: dr. ir. Anne Roc’h
Eindhoven University of Technology (TU/e) - NL

© Koninklijke Philips N.V.38

ETERNITY: Early-Stage Researchers
WP4: Case Studies

ESR10: Simòn Rendòn Vélez
Risk-Management in Collaborative Medical 
System Development 
Main supervisor: dr. ir. Mark van Helvoort
Philips Medical (+ University of Twente) - NL

EMI Risk Management in 
MRIs

EME Evaluation – MRI 
RoomWhy?
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ETERNITY: Early-Stage Researchers
WP4: Case Studies

ESR11: Nandun Senevirathna
Evidence of Quantitative correlation(s) between 
Different Test Environments  
Main supervisor: ir. Rob Kleihorst
Philips Medical (+ TU/e, Eindhoven) - NL

© Koninklijke Philips N.V.
40

AMICABLE project

A Paradigm Change in the Emission Management of Medical Cable Harnesses- Mohammad Khorramizadeh

Will Start 1st March 2022

Equivalence Thin-wire antenna  with cables

Experimental equivalence between 
Thin-wire and a power cable 
(my own PhD)
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PARASOL – “European Doctoral Network for Safe and Sustainable 
Electromagnetic Shielding Solutions for Mobility

Dr. Anne Roc’h, TU/e, the Netherlands

https://parasol-project.eu/

© Koninklijke Philips N.V.

• The objective of Doctoral Networks is to 
implement doctoral programmes by 
partnerships of organisations from different 
sectors across Europe and beyond to train 
highly skilled doctoral candidates, 
stimulate their creativity, enhance their 
innovation capacities and boost their 
employability in the long-term.

42

https://marie-sklodowska-curie-actions.ec.europa.eu/actions/doctoral-networks

This project has received funding from the European Union's EU Framework Programme for Research and Innovation
Europe Horizon under Grant Agreement No 101072881 and UKRI (Public Body for Innovation and Research in UK,
for position DR5 and DR9).

https://parasol-project.eu/
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• PARASOL is a European funded Marie Skłodowska-Curie project, 
with Beneficiaries and Partners from the Netherlands, Belgium, 
United Kingdom, Czech Republic, Poland and Spain. 

• Each of the 12 Doctoral Researchers (DRs) will be trained to 
work in multi-disciplinary and multi-cultural teams, with a new 
mindset tuned towards the inclusion of the Safe-and-Sustainable-
by-Design (SSbD) approach into innovative design methods for 
EM shielding. 

• For this inclusion to occur, each DR will develop through their 
research the missing dedicated tools and techniques and apply 
them to the complete lifecycle of electromagnetic shielding 
solutions for vehicles (car, plane, train and ship). 

© Koninklijke Philips N.V.

Consortium of the DN PARASOL 
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Work packages

- 21 Partners across the value chain of EM shielding.  
- 12 Doctoral Researchers
- 3 Data tracks shared across the value chain

© Koninklijke Philips N.V.

Safe and Sustainable by Design Framework

The EU  has highlighted how the future of public health and the 
environment will be based on Safe and Sustainable-by-Design (SSbD):a 
holistic approach that will integrate the safety, circularity, energy 
efficiency and functionality of materials, products, and processes 
throughout their lifecycle.

The European Commission published a chemicals strategy for 
sustainability on 14 October 2020. 

1str, 2nd and 3rd Workshops on the SSbD framework – March 
2021, March 2022 and February 2023

All workshops are public (reports on JRC and EC websites + 
YouTube) and held with the active participations of stakeholders

The SSbD framework become an official recommendation of 
the EU Green Deal on 8th December 2022 (adoption by EC)
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Key Technical challenges

ESR2: Sadegh Barzegar 
Klishomi
Novel in-situ material 
characterization 
method…

ESR8: Furkan Sahin
SE of Cables 

© Koninklijke Philips N.V.
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La RAMBLA

EMC & deployment recipe builder

© Koninklijke Philips N.V.

Some rules for during the tour

• No pictures please (A group picture will be taken for on the FHI website)
• Please do not touch anything!
• We’ll walk to the lab and back as one group
• The group will be split in two, stay together with your group
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