
Medical Engineering Day 2025

Preparing for EMC and Radio 

Qualification in Medical Devices

How early risk analysis prevents delays 

and accelerates market access

Olivier ROY

Cicor EMC Lab Manager



2

Introduction

• Manager of Cicor Emc Lab, 

• Electronic Engineer

• Technical manager of EMC, Radio and safety test labs for 30 

years.

• Cofrac ISO 17025 technical assesor.

• Technical expertise in european regulation and in helping 

manufacturer to make their device compliant by advices in risk 

management, PCB layout, filtering solution, software...
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• The medical regulation requires eliminating or reducing any risk related to electromagnetic fields (§14.2, §18.5, 

§18.6), whereas the essential requirements of the RED directive demand an adequate level of electromagnetic 

compatibility, in accordance with Directive 2014/30/EU (§3.1b) : products must have a level of immunity to 

electromagnetic disturbances expected in their intended environment, allowing them to operate without 

unacceptable degradation of their intended use.

• Example: A diagnostic device may tolerate a measurement error if it is signaled, as the risk is then managed. 

However, radio communication must continue to function as intended in the presence of disturbances.

• The EMC approach for medical devices is safety-oriented (basic safety and essential performance), whereas 

requirements for radio products are functional.

Main Differences Between EMC Requirements 
(MED Regulation vs RED Directive)
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Risk Management and Environment Considerations

• Risk management for both the medical device and the radio product must consider the environment to define 

test levels and types of tests related to that environment.

• For each type of test, verify basic safety and essential performance as well as functional requirements for radio.

• Translate essential performance into measurable parameters during testing and define acceptance criteria.

• Example: For a diagnostic device whose essential performance depends on internal temperature measurement 

accuracy, the manufacturer must provide a way to monitor this during tests and define an acceptance range.

• Standards encourage developing specific software or hardware to verify performance (EN60601-1-2 §4.3.1). 

Document this in the risk management file.

• For radio communication, use EMC standards from the EN 301489-x series with their requirements on test 

signals and performance.
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Criteria for Selecting Off-the-Shelf Products 
and Identifying Risks

• Complex medical devices often include purchased subassemblies.

• 1st step : Selection of a COTS (commercial off-the-shelf) corresponding to one or more functionalities of the final 

product related to essential performance characteristics.

Is the COTS 

CE ?

Does CE 

concern MED 

regulation ?

Final environment 

is corresponding to 

the COTS 

qualification?

Yes No

Very Low risk to use the 

COTS applying its IFU

(Instruction For Use)

Final environment 

is less stringent 

than the COTS 

qualification level ?

Obtain guarantees from the manufacturer regarding hardware and software maintenance, with 

a contract requiring notification in the event of modifications. 

Note that the software will likely need to comply with medical development standards.
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Criteria for Selecting Off-the-Shelf Products and Identifying Risks

Is the COTS 

CE ?

Does CE 

concern MED 

regulation ?

Final environment 

is less stringent 

than the COTS 

qualification level ?

Plan a derisking campaign as 

soon as possible to verify the 

functions required for the final 

product for all tests. 

Attempt to obtain EMC test reports from the 

manufacturer of the COTS.

Use risk analysis to examine tests that are not 

covered by the standards applicable to the 

product and plan a derisking campaign to verify 

the functions required for the final product.

Plan a derisking campaign for 

all tests not covered by the 

COTS qualification. 

Compliant 

results ?
Compliant 

results ?
Compliant 

results ?

Very Low risk to 

use the COTS 

applying its IFU

Low risk to use 

the COTS 

applying its IFU

Do not use that COTS or

Ask the manufacturer to improve the product or

Add filtering and/or shielding to improve performance without modifying the product.

Medium risk to 

use the COTS 

applying its IFU

Repeat a test campaign at a 

more advanced level of 

integration into the final product.



8

Preparing an EMC Risk Reduction Campaign: 
When and How (1/2)

• Consider this from the start of design, working on risk analysis and initiating software developments needed for 

functional verification.

• If the product is intended only for clinical trials, risk analysis may allow limiting the scope of tests.

• Perform tests at the prototype stage as soon as risks are identified, and even during feasibility studies for critical 

functions.

• Analog measurement functions with low signal levels require immunity tests to radiated fields (EN 61000-4-3) 

and RF conducted currents (EN 61000-4-6), and possibly immunity tests to magnetic fields (EN 61000-4-8 and 

EN61000-4-39).

• Switch-mode power supplies should be checked for conducted emissions, especially if multiple converters are 

used.
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• Whenever fast digital electronics are present (screens, HDMI, USB, LVDS cables), radiated emission 

measurements should be considered.

• Electrostatic discharge tests at high levels (15 kV) require a representative enclosure, available before mold 

manufacturing.

• Most radio modules present no EMC or radio risk if they have an EU type examination certificate. For 

specifically developed radio functions, measure power, unwanted emissions, blocking, and immunity to radiated 

fields (EN61000-4-3).

• Once the prototype is representative of the future series, conduct a full test campaign before final qualification.

Preparing an EMC Risk Reduction Campaign: 
When and How (2/2)
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Optimizing EMC Tests for RED and MED Qualification 
Requirements

• Test levels often differ, but for continuous phenomena (conducted or radiated RF immunity), a higher-level test is 

qualifying.

• For transient phenomena (electrostatic discharges, fast transients, surge, micro-breaks), all levels required by 

applicable standards must be tested.

• Common tests and ideally a single test setup can verify different functions simultaneously (e.g., a medical 

sensor transmitting measurements via radio).

• Radio EMC standards allow an exclusion band where radio communication does not need to be validated. This 

exclusion band does not apply to the essential performance of the medical device. Therefore, perform the test 

without the exclusion band, noting that radio communication may not be operational when disturbances occur 

within the exclusion band.
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Cicor EMC Lab can help you 
at all stages of qualification

• Located at Cicor’s site in Angers, France, the EMC Lab 

provides accelerated EMC and radio compliance testing for a 

wide range of electronic products.

• As a high-level certification laboratory, it supports rapid design 

validation and regulatory approval – from risk analysis to final 

qualification – and is fully integrated into Cicor’s global 

engineering network. The service operates independently of 

production and enables industry-leading turnaround times of 

just three weeks, compared to the typical six to eight weeks 

required by external labs.

• Some EMC expert supports each project through every 

development phase (from RFQ to qualification), helping to 

mitigate compliance risks early and avoid costly redesigns. By 

testing design improvements in advance, the lab also helps 

reduce the total cost of mass production.
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Thank You

Submit your question in the 

Q&A section in Teams

Olivier ROY

Cicor EMC Lab Manager

olivier.roy@cicor.com

+33 6 72 63 29 95
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