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Abstract

Harmonised inspection strategies of medical device economic operators are considered
as one of the arms of market surveillance activities within the 2017 medical device
regulations (EU MDR 2017/745), that enhance the use of safe medical devices on the
European market. The aim of the study was to establish a capacity-building framework for
medical device inspectors within European National Competent Authorities (EU NCAs),

presented as a structured guidance document.

The study methodology comprised of three phases. Phase I had a two-pronged approach.
A literature review of peer-reviewed articles, along with an analysis of stakeholder
feedback received as part of the EU Commission’s initiative, were carried out. Phase II
consisted of the dissemination of a validated questionnaire to medical device regulatory
inspectors to evaluate practices, training and gaps encountered. Observation sessions of
joint inspections of EU-based manufacturers (JIMs), as part of the Joint Action Market
Surveillance (JAMS) Programme, and local inspections of distributors and an importer,
were carried out to identify encountered non-compliances in a real-world scenario. The
outcomes of the first two phases of the study were applied in the development of a

validated capacity-building framework.

Out of the identified 46 articles reviewed, 11 articles stated that some medical devices
are at risk of market withdrawal, as a consequence for the need of exceptional market
approvals. A potential disruption to the medical device market is brought on by an
increase in cost (n= 20) faced by all parts of the supply network, as identified from
the analysis of responses of the targeted evaluation (N=100). In Phase II, 11 EU NCAs
replied to the validated questionnaire. The lack of technical expertise (n=7) and IT system
integration (n=7), were the highest rated challenges identified by EU NCAs. During
the JIMs (N=2) and local inspections (N=3), ‘major’ non-compliances in the quality

management system, such as inadequate documentation control was identified in all of

v



the inspections. The guidance document developed consisted of 6 sections, featuring: (i)

inspectorate strategy overview, (ii) competency categories, and (iii) training.

The developed framework is intended to serve as a training and competency-based

reference tool in the area of the medical device regulatory sciences.

Keywords: capacity building, competencies, harmonisation, inspectors, medical devices.
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Glossary

Authorised Representative - any natural or legal person established within the Union
who has received and accepted a written mandate from a manufacturer, located outside
the Union, to act on the manufacturer’s behalf in relation to specified tasks with regard to
the latter’s obligations under this Regulation.

Adopted from the Medical Device Regulation (Regulation (EU) 2017/745), European

Parliament

Basic UDI-DI - the primary identifier of a device model. It is the DI assigned at the
level of the device unit of use. It is the main key for records in the UDI database and is
referenced in relevant certificates and EU declarations of conformity.

Adopted from the Medical Device Regulation (Regulation (EU) 2017/745), European

Parliament

Conformité Européenne (CE) marking - The CE mark is a marking by which a
manufacturer indicates that the device is in conformity with applicable requirements set
out in the regulation.

Adopted from the Medical Device Regulation (Regulation (EU) 2017/745), European

Parliament

Conformity Assessment - means the process demonstrating whether the requirements of
this Regulation relating to a device have been fulfilled.
Adopted from the Medical Device Regulation (Regulation (EU) 2017/745), European

Parliament

Conformity Assessment Body - The body that performs third-party conformity
assessment activities including calibration, testing, certification and inspection.
Adopted from the Medical Device Regulation (Regulation (EU) 2017/745), European

Parliament
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Custom-made device - means any device specifically made in accordance with a
written prescription of any person authorised by national law by virtue of that person’s
professional qualifications which give, under that person’s responsibility, specific design
characteristics, and is intended for the sole use of a particular patient exclusively to meet
their individual conditions and needs.

Adopted from the Medical Device Regulation (Regulation (EU) 2017/745), European

Parliament

Devices - will be understood to include medical devices, accessories for medical devices,
products listed in Annex X VI, referring to a list of groups of products without an intended
medical purpose referred to in Article 1 (2), of the EU Medical Devices Regulation
(MDR), in vitro diagnostic medical devices and accessories for in vitro medical devices.

Adopted from Public Health, Medical Devices - In Vitro Diagnostics, European

Commission

Distributor - any natural or legal person in the supply chain, other than the manufacturer
or the importer, that makes a device available on the market, up until the point of putting
into service.

Adopted from the Medical Device Regulation (Regulation (EU) 2017/745), European

Parliament

Economic Operator - means a manufacturer, an authorised representative, an importer,
a distributor or the person referred to in Article 22(1) and 22(3).
Adopted from the Medical Device Regulation (Regulation (EU) 2017/745), European

Parliament

Field Safety Corrective Action (FSCA) - corrective action taken by a manufacturer for
technical or medical reasons to prevent or reduce the risk of a serious incident in relation
to a device made available on the market.

Adopted from the Medical Device Regulation (Regulation (EU) 2017/745), European

Parliament

Xii



Follow-up inspections - on-site inspection organised by the inspectorate to further verify
the effective implementation of the CAPA plan, following the proactive or reactive
inspection.

Adopted from CircaBC, European Commission

Good Clinical Practice - for the design, conduct, recording and reporting of clinical
investigations.
Adopted from Medical Device Coordination Group (MDCG) documents, European

Commission

Healthcare institutions - to an organisation of which the primary purpose is the care
or treatment of patients or the promotion of public health. These institutions include
hospitals as well as institutions, such as laboratories and public health institutes that
support the health care system and/or address patient needs, but which do not treat or
care for patients directly.

Adopted from Medical Device Coordination Group (MDCG) documents, European

Commission

Incident - any malfunction or deterioration in the characteristics or performance of a
device made available on the market, including use-error due to ergonomic features,
as well as any inadequacy in the information supplied by the manufacturer and any
undesirable side-effect.

Adopted from the Medical Device Regulation (Regulation (EU) 2017/745), European

Parliament

In-house device - a device that is manufactured and used only within a health institution
established in the Union [and that meets all conditions set in Article 5(5) of the MDR or
IVDR].

Adopted from Medical Device Coordination Group (MDCG) documents, European

Commission

Xiii



Importer - any natural or legal person established within the Union that places a device
from a third country on the Union market.
Adopted from the Medical Device Regulation (Regulation (EU) 2017/745), European

Parliament

Intended Purpose - the use for which a device is intended according to the data supplied
by the manufacturer on the label, in the instructions for use or in promotional or sales
materials or statements and as specified by the manufacturer in the clinical evaluation.

Adopted from the Medical Device Regulation (Regulation (EU) 2017/745), European

Parliament

Making available on the market - any supply of a device, other than investigational
device, for distribution, consumption or use on the Union market in the course of a
commercial activity, whether in return for payment or free of charge.

Adopted from the Medical Device Regulation (Regulation (EU) 2017/745), European

Parliament

Manufacturer - a natural or legal person who manufactures or fully refurbishes a device
or has a device designed, manufactured, or fully refurbished, and markets that device
under its name or trademark.

Adopted from the Medical Device Regulation (Regulation (EU) 2017/745), European

Parliament

Market surveillance - the activities carried out and measures taken by competent
authorities to check and ensure that devices comply with the requirements set out in the
relevant Union harmonisation legislation and do not endanger health, safety or any other
aspect of public interest protection.

Adopted from the Medical Device Regulation (Regulation (EU) 2017/745), European

Parliament

X1V



National Competent Authority - A regulatory authority in a European Union Member
State.

Adopted from European Medicines Agency, European Union

Notified Body - a conformity assessment body designated in accordance with this
Regulation.
Adopted from the Medical Device Regulation (Regulation (EU) 2017/745), European

Parliament

Person referred to in Article 22 (1) and 22 (3) MDR - Natural or legal persons shall
draw up a statement if they combine devices bearing a CE marking with the following
other devices or products, in a manner that is compatible with the intended purpose of the
devices or other products and within the limits of use specified by their manufacturers, in
order to place them on the market as a system or procedure pack.

Adopted from the Medical Device Regulation (Regulation (EU) 2017/745), European

Parliament

Placing on the market - the first making available of a device, other than an
investigational device, on the Union market.
Adopted from the Medical Device Regulation (Regulation (EU) 2017/745), European

Parliament

Proactive inspections - on-site inspections that are planned by the inspectorate as part of
their broader compliance strategy, which are not triggered by other market surveillance
signals.

Adopted from CircaBC, European Commission

Quality Management System - a system to direct and control an organisation in terms
of quality.

Adopted from EUR-Lex, European Commission
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Reactive inspections - inspections that are implemented by the Inspectorate and are
primarily triggered by one or more of the market surveillance or vigilance signals and
is deemed to need an immediate on-site inspection.

Adopted from CircaBC, European Commission

Regulations - should be understood to cover both the 2017/745 Medical Devices
Regulation (MDR) and 2017/746 In Vitro Diagnostic Medical Devices Regulation (IVDR)
Adopted from Public Health, Medical Devices - In Vitro Diagnostics, European

Commission

Re-inspection - an on-site inspection performed by the inspectorate which has been
preplanned by risk assessment of the findings or CAPA plan of the earlier inspection.

Adopted from CircaBC, European Commission

Risk - the combination of the probability of occurrence of harm and the severity of that
harm.
Adopted from the Medical Device Regulation (Regulation (EU) 2017/745), European

Parliament

Unique Device Identifier (UDI) - a series of numeric or alphanumeric characters that
is created through a globally accepted device identification and coding standard. It
allows the unambiguous identification of a specific device on the market. The UDI is
comprised of the UDI-DI and the UDI-PI. The word ‘Unique’ does not imply serialisation
of individual production units.

Adopted from the Medical Device Regulation (Regulation (EU) 2017/745), European

Parliament

UDI-DI - a unique numeric or alphanumeric code specific to a model of device and that
is also used as the ‘access key’ to information stored in a UDI database.
Adopted from the Medical Device Regulation (Regulation (EU) 2017/745), European

Parliament

Xvi



UDI-PI - a numeric or alphanumeric code that identifies the unit of device production.
The different types of UDI-PIs include serial number, lot number, software identification
and manufacturing or expiry date or both types of date.

Adopted from the Medical Device Regulation (Regulation (EU) 2017/745), European

Parliament

Xvii
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1.1 Background

Regulations give the market overt confidence, which is crucial for the sector of innovative
medical devices (Maci & MareSova, 2022). Application of the 2017 European Union
(EU) Medical Devices Regulation (MDR - 2017/745/EU)! and In Vitro Diagnostic
Medical Devices Regulation (IVDR - 2017/746/EU),? was called for by reason of an
increasing number of major safety issues in the sector of medical devices, such as the
incident of the breast Poly Implant Prothese in 2010 (Greco, 2015), which showed to be
of risk to public health (Niissler, 2023). The Regulations strive to elevate the use of safe
medical devices on the European market (Tarricone et al, 2020).

The regulatory landscape for medical devices in the European Union has always
prioritised patient safety (Fearne, 2024). However, over time, several scandals have
emerged that have significantly compromised this safety. In response to these incidents
and the resulting public backlash, a substantial overhaul was deemed necessary. As
a result, the MDR and IVDR has been introduced, though still in the process of full
implementation, with the aim of addressing the issues exposed by these scandals. The
Regulations have sparked considerable discussion, particularly regarding its impact on
key stakeholders, which include manufacturers, distributors, authorised representatives,
and importers (Ahmed et al, 2024).

Within the 2017 medical device regulations, harmonised inspections strategies of medical
device economic operators are considered one the key components of market surveillance
activities. Annual surveillance activity plans should be developed, and an adequate
number of material and staff should be allocated to effectively conduct these activities.
Each competent authority must meet the requirements of established in article 93,
regarding market surveillance activities of the MDR and 88 of the IVDR.

European National Competent Authorities (NCAs) shall carry out both announced, and,

! Regulation (EU) 2017/745 of the European Parliament and of the Council of 5 April 2017 on medical
devices [Internet]. [Cited 2024 Nov 14]. Available from URL: http://data.europa.eu/eli/reg/2017/745/
2023-03-20

ZRegulation (EU) 2017/746 of the European Parliament and of the Council of 5 April 2017 on in vitro
diagnostic medical devices [Internet]. [Cited 2024 Nov 14]. Available from URL: http://data.europa.eu/
eli/reg/2017/746/2023-03-20


http://data.europa.eu/eli/reg/2017/745/2023-03-20
http://data.europa.eu/eli/reg/2017/745/2023-03-20
http://data.europa.eu/eli/reg/2017/746/2023-03-20
http://data.europa.eu/eli/reg/2017/746/2023-03-20

if necessary unannounced inspections of the premises of economic operators, as well
as suppliers and/or subcontractors, and where necessary, at the facilities of professional
users. An economic operator refers to a manufacturer, authorised representative, importer,
distributor, or any natural or legal person on system and procedure packs.! In accordance
with the Regulations, announced inspections or unannounced inspections at the economic
operator’s site are carried out and a report is drawn up, by the NCA inspectors noting
the inspection findings. The inspection report details refer to the legal and technical
requirements set in the applicable regulation, along with any corrective actions required.
The compiled inspection report is relayed to the economic operator inspected, for their
comments and rectification of any non-compliances found by the competent authority
which conducted the inspection.’

Timely and effective inspections on economic operators rely on the availability of trained
inspectors and technical capacity of the competent authorities in charge of for medical
devices in the respective countries, allowing for proper oversight and control throughout
the medical device evolution.*

Tighter provisions posed by the MDR have an impact on the economic operator and
on the general safety of medical devices (Fink & Akra, 2023). A challenge to the
tighter regulatory requirements is the availability of particular medical devices due to
stricter market approvals (Kearney & McDermott, 2023). Maresova (2023) remarked
that data obtained from a questionnaire survey carried out in Czech Republic in 2021,
saw that the regulation is not perceived as a driving factor for innovation. This could
be attributed to the effect of increased costs on the product practice. A challenge in the

implementation of the Regulations, is a shortage of available notified bodies® required to

3SHPRA inspections for medical devices and IVDs [Internet]. [cited 2024 Dec 8]. Available
from URL: https://www.hpra.ie/homepage/medical-devices/regulatory-information/common-aspects-
of-the-regulations/quality-auditing-surveillance\ protect\unhbox\ voidb @x\ protect\ penalty\ @M\

“European Medicines Agency. Guideline on training and qualification of inspectors performing
inspections of wholesale distributors. 2024. [Internet]. [cited 2025 Mar 23]. Available from
URL: https://www.ema.europa.eu/en/documents/regulatory-procedural-guideline/guideline- training-
qualification-inspectors-performing-inspections-wholesale-distributors_en.pdf

>The European Association of Medical devices Notified Bodies. Medical Device
Survey 2021 Data from all Members (End 2021). [Internet]. [cited 2025 Apr
23]. Available from URL: https://team-nb.org/wp-content/uploads/2022/05/Survey-2021-

20220516.pdf\protect\unhbox\ voidb@x \ protect\penalty\ @M\


https://www.hpra.ie/homepage/medical-devices/regulatory-information/common-aspects-of-the-regulations/quality-auditing-surveillance\protect \unhbox \voidb@x \protect \penalty \@M \ 
https://www.hpra.ie/homepage/medical-devices/regulatory-information/common-aspects-of-the-regulations/quality-auditing-surveillance\protect \unhbox \voidb@x \protect \penalty \@M \ 
https://www.ema.europa.eu/en/documents/regulatory-procedural-guideline/guideline-training-qualification-inspectors-performing-inspections-wholesale-distributors_en.pdf
https://www.ema.europa.eu/en/documents/regulatory-procedural-guideline/guideline-training-qualification-inspectors-performing-inspections-wholesale-distributors_en.pdf
https://team-nb.org/wp-content/uploads/2022/05/Survey-2021-20220516.pdf\protect \unhbox \voidb@x \protect \penalty \@M \ 
https://team-nb.org/wp-content/uploads/2022/05/Survey-2021-20220516.pdf\protect \unhbox \voidb@x \protect \penalty \@M \ 

carry out conformity assessments. Issuance of valid CE certificates within the transition
timeline might not be attainable for all devices or manufacturers. Comprehending these
changes is essential, as putting the new requirements into practice may necessitate extra
resources or the development of additional procedures and systems (Melvin, 2022).
From a global standpoint, safeguarding the population with safe medical devices within
countries and regions is achieved through national competent authorities enforcing
robust legislative regulatory frameworks (Kramer & Yeh, 2023). The harmonisation
of regulatory requirements for product development helps ensure the production of
high-quality products. Aligning the diverse regulatory pathways and requirements for
approving medical devices across different countries worldwide could remain a key
approach to streamlining legislative standards (Schoener & Hoxey, 2019).

International organisations including representatives from Japan, Canada, Australia,
United States and the European Union form part of the Global Harmonisation Task Force
(GHTF).® which is vital to correlate worldwide medical device regulations. The GHTF
served as a preparatory measure for the International Medical Devices Regulators Forum
(IMDRF),” which aims to further lead international regulatory confluence and expanding
market access, while maintaining the reliability and safety of medical devices (Kedwani
et al, 2019).

In the sector of inspections, government and member states in different areas of the world
have come together to work on mutual recognition agreements (MRAs), so as to count
on one another’s inspection outcomes, minimising duplicated inspections and making
the optimal use of resources available e.g. of EU MRAs with Australia, Canada. A
demonstration of inspection reliance in medical devices is through the medical device
single audit program (MDSAP),® which originated with the endorsement of the IMDRF.

Implementing a unified audit program enables regulatory authorities to optimise resource

SGHTF Mission Summary [Internet]. 2021 [cited 2025 Apr 23]. Available from URL: https:/
www.imdrf.org/ghtf/mission-summary

TInternational Medical Devices Regulators Forum (IMDRF) [Internet]. IMDRF [cited 2024 Dec 11].
Available from URL: https://www.imdrf.org/

8Center for Devices and Radiological Health. Medical device single audit program (MDSAP)
[Internet]. FDA; [cited 2025 Apr 19]. Available from URL: https://www.fda.gov/medical-devices/
cdrh-international-affairs/medical-device-single-audit-program-mdsap


https://www.imdrf.org/ghtf/mission-summary
https://www.imdrf.org/ghtf/mission-summary
https://www.imdrf.org/
https://www.fda.gov/medical-devices/cdrh-international-affairs/medical-device-single-audit-program-mdsap
https://www.fda.gov/medical-devices/cdrh-international-affairs/medical-device-single-audit-program-mdsap

use and streamline efforts.

The IMDRF’ is a non-mandatory collaboration of medical device regulatory authorities
that has been working since 2011 to accelerate the harmonisation of global medical
device regulatory frameworks. IMDRF aims to tackle shared public health regulatory
challenges that arise from the globalisation of medical device manufacturing and the
rapid development of new technologies. The IMDREF serves as a platform where strategic
decisions and operational directives are shaped by medical device regulators with a public
health mandate, drawing on balanced, inclusive, and accountable feedback from relevant
stakeholders.

While the new regulation may enhance patient safety, the device industry is worried
that it will lead to a significant rise in investment costs for device development,
approval, and marketing (Chettri et al, 2024). Regulations implemented can hinder
advancement and establish trade restrictions which outcome in a negative effect on
national economies. Increased regulatory requirements present an additional barrier
for small and medium sized enterprises (SMEs), who have restricted assets (Kedwani
et al, 2019). Manufacturers need to manage these added regulatory requirements by
examining progressions in every market (De Maria et al, 2018). Examining these
recommendations can reveal their influence on regulatory systems. The most prevalent
method for establishing an optimal regulatory framework is through the adoption of a
risk-informed strategy to regulatory controls, essentially a classification system (Kedwani
et al, 2019).

Device manufacturers focus on creating advanced technologies by fostering partnerships
among key stakeholders such as regulatory authorities, healthcare professionals, and
researchers, aiming for the resulting products to gain approval in various regions around
the world (Lottes et al, 2022). Successful clinical translation of medical devices, refers
to the proportion of medical devices that progress from the research and development
stage to obtaining regulatory approval and ultimately reaching the market for clinical use

(Austin, 2021).



1.2  Regulatory Governance

Regulatory affairs in the medical device sciences involves breaking down complex
regulatory requirements into practical, implementable actions, leading businesses to
comply with the applicable regulations and ISO standards, by combining scientific
knowledge with legal expertise to effectively connect technical and regulatory domains.
Regulatory affairs plays a critical part in the product innovation lifecycle by ensuring
that medical devices comply with safety, effectiveness, and quality standards necessary
for regulatory approval and market access (Sharma, 2019). The regulatory frameworks
for medical devices differ between countries, demonstrating varied health necessities and
regulatory systems (Amaral et al, 2024). Creating strong international data-exchange
models is crucial for tracking device performance, allowing for the timely identification
of safety issues, and promotion of aligned regulatory decisions (Savage et al, 2021).

As highlighted by Pelayo et al (2021) and McDermott and Kearney (2023), regulatory
authorities are encouraged to adopt a broader outlook by emphasising real-world
performance monitoring in addition to traditional post-marketing surveillance, in order
to enhance the overall safety and effectiveness of medical devices. Coordinated reporting
tools enhance post-market surveillance by simplifying the monitoring of serious incidents,
ensuring effective vigilance monitoring throughout the device’s lifecycle (Rimpi et al,
2025). In the scope of medical devices, efficiency, relates to their skill to reach dependable
therapeutic or diagnostic results under normal application conditions.

Global harmonisation in medical device regulation has become progressively essential as
novel technologies, such as artificial intelligence (Al), wearables, and software as medical
devices (SaMD), evolve at a rate that surpasses traditional regulatory frameworks (Chettri
& Ravi, 2024). Reducing variation in safety reviews and implementing uniform standards
enhance patient safety and minimise the risks linked to medical devices and treatments
(Muskens et al, 2017). Al-powered insights can refine regulatory workflows and facilitate
data-driven decision making.

Partnership among NBs, manufacturers, and regulatory authorities is vital to overcome

shared challenges and exchange optimal regulatory practices (Dobrzynska et al, 2025).



The European Union (EU), United States of America (USA), and Japan share similar
regulatory approaches to medical devices, including risk-based classification systems
that determine the level of oversight. Each region has distinct requirements: CE
marking with notified body involvement in the EU, Food and Drug Administration (FDA)
clearance or approval in the USA, and Pharmaceuticals and Medical Devices Agency
(PMDA) approval in Japan. All three enforce post-market surveillance to observe device
functionality, report safety challenges, and ensure regulatory compliance (Amaral et al,
2024). Reference to the aspects of medical device regulations at the international scenario
is made in the Discussion (chapter 4).

The European Commission (EC) classifies medical devices in line with their risk
classification, divided in four classes, with the more critical risk classes being subject to
stricter examination by the notified body. Notified bodies, which are private, for-profit
entities designated by the European Commission, are tasked with evaluating whether
medical devices comply with regulatory standards prior to them being authorised for
market entry. This is achieved by awarding the CE Mark (Conformité Européenne)
to devices that successfully meet the conformity assessment criteria established by
international guidelines (Imagawa et al, 2018). Market approval of the device by the
FDA does not restrict the time in which the device can be placed and stays on the US
market, provided that it is not subject to a recall. CE marking in the EU has a confined
validity of five years, ahead of the device undergoing a conformity assessment procedure
for CE mark renewal (Fink & Akra, 2023).

Standards development organisations (SDOs) formulate standards through
consensus-oriented boards made up of specialised expertise from industry and
government, often including academics, consumers, and other relevant stakeholders.
Their primary aim is to assist manufacturers in establishing crucial safety and
performance criteria. International SDOs—such as the International Organisation for
Standardisation (ISO) and the International Electrotechnical Commission (IEC)—offer
globally accepted benchmarks that ease international trade, promote uniformity and

interoperability, foster innovation, and strengthen global cooperation (Daryanani et al,



2025). Standards and technical regulations hold substantial worldwide importance,
influencing up to 93% of all international trade (Galgon, 2016).

Market surveillance authorities are required to re align with the evolving digital regulatory
landscape for the introduction of the Artificial Intelligence (AI) act (Regulation (EU)
2024/1689),° which entered into force on Ist August, 2024 and becomes applicable on
2nd of August, 2026, serving as the leading global legal framework for regulating Al
(Aboy et al, 2024).

Al is revolutionising the medical device industry, necessitating comprehensive regulations
to ensure safety, efficacy and ethical use. Al applications are categorised via a risk-based
classification system, which range from unacceptable to minimal risk. Under the EU’s
legal framework, medical devices utilising Al encompass standalone software for medical
applications, such as for diagnosis and physical devices that incorporate Al algorithms
(Tang et al, 2025). Al is progressively integrated into in vitro diagnostic (IVD) medical
devices, offering enhanced diagnostic capabilities. Al-enabled IVDs are subject to a
two-fold regulatory framework in Europe.

Introduction of the Al act by authorities of the Member States on a national level are
crucial and involve several key steps and responsibilities, since medical device technology
manufacturers, e.g. incorporation of artificial intelligence based software, will be obliged
to follow both the MDR and IVDR Regulations and the relevant criteria outlined in
the Al act (Aboy et al, 2024). The incorporation of Al into regulatory processes is
reshaping the industry by enhancing operational efficiency, reducing manual workload,
and supporting more informed decision-making. Al-driven tools accelerate document
handling, strengthen the detection of safety signals, and offer predictive insights, all
of which contribute to meeting increasingly complex regulatory demands. These
advancements allow regulatory professionals to redirect their efforts toward strategic

activities that drive innovation while ensuring strong compliance (Daryanani et al, 2025).

9Regulation (EU) 2024/1689 of the European Parliament and of the Council of 13 June 2024 laying
down harmonised rules on artificial intelligence and amending Regulations (EC) No 300/2008, (EU)
No 167/2013, (EU) No 168/2013, (EU) 2018/1139 and (EU) 2019/2144 and Directives 2014/90/EU,
(EU) 2016/797 and (EU) 2020/1828 (Artifical Intelligence Act) [Internet].[Cited 2025 Apr 8] Available
from URL: http://data.europa.eu/eli/reg/2024/1689/0j
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Medtech Europe'® have outlined proposals for the EU Commission to provide
implementation guidelines for stakeholders to ensure that all necessary measures are taken
to meet the updated standards. NCAs must ensure that they have the right expertise
in place to cultivate a dynamic and proactive regulatory intelligence sharing to remain
ahead of developments. NCAs are expected to integrate and adapt to the continuously
evolving frameworks established by the EU Al act, the EU Digital Services act,!! which
addresses the impact of digitalisation on health and healthcare systems. Health technology
assessment agencies (HTAs) have a vital part in the adoption of medical devices as their
activities greatly influence the generation of post-market evidence and the successful

integration of these devices within health and the healthcare systems (Fraser et al, 2021).

1.2.1  European Union Regulatory Setting

The European Commission and the National Competent Authorities (NCAs) of each
Member State oversee the compliance of medical devices placed on the EU market
with regulatory requirements for safety, effectiveness, and quality (Gadotti Martins et
al, 2015). The European Commission is responsible for suggesting and implementing
EU laws and policies. Each Member State’s NCA serves as the regulatory authority
tasked with ensuring that medical devices adhere to these standards. Each NCA is to
designate a dedicated unit to oversee market surveillance activities concerning medical
devices, including sharing market surveillance data with other NCAs. NCAs carry out
various regulatory functions, including monitoring compliance with safety and quality
requirements, assessing serious incidents, conducting economic operator inspections, and
offer assistance to healthcare professionals and the public end user on the proper and safe

use of medical devices (Van Norman, 2016).

10Medtech 2025: Eu Regulatory Outlook brings challenges [Internet]. [cited 2025 Feb
19]. Available from URL: https://insights.citeline.com/medtech-insight/geography/medtech-
2025-eu-regulatory-outlook-brings-challenges-3SR2YKYGDRFZFGUS67UKWNWSB4/
\protect\unhbox\ voidb @x \ protect\ penalty\ @M

Regulation (EU) 2022/2065 of the European Parliament and of the Council of 19 October 2022
on Single Market For Digital Services and amending Directive 2000/31/EC (Digital Services Act)
[Internet].[Cited 2025 April 5] Available from URL: https://eur-lex.europa.eu/legal-content/EN/TXT/
PDF/?uri=CELEX:32022R2065
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CE marking is a compliance requirement under the EU Regulations, signifying that a
device complies with EU marketing standards. In Europe, medical devices are classified
into four categories based on risk. Class I devices, which present low risk, are subject
to a self-declaration process, whereby manufacturers affirm compliance with essential
requirements in their country of origin. Class Ila, IIb and class III devices must be
supported by clinical and non-clinical data to obtain approval and conformity assessment
is carried out by a notified body (Rimpi et al, 2025). Devices bearing the CE mark,
indicating conformity with the relevant EU Regulations are authorised for distribution
across all EU member states (Lu et al, 2025).

The requirements for NCAs for the implementation of market surveillance procedures,
are outlined in the WHO’s guidance for post market surveillance and market surveillance

of medical devices.!?

Post-market surveillance, market surveillance and vigilance
terminology are closely inter-related. Feedback from the end user on the respective
devices is reported to the manufacturer, who in turn is obliged to inform their NCA
regarding serious incidents and of any field safety notices and corrective actions
being taken. The NCA then reviews the remarked action and proceed further as
necessary. Appropriate regulatory actions addressing recognised deficiencies from
incident reporting, inspections, published field safety corrective actions (FSCAs) through
field safety notices (FSNs) or through other market surveillance activities are to be
followed by the NCA and relevant information is to be shared with the commission and
other EU member states.

Member states have particular obligations regarding data sharing between each other
and the European Commission. The set reporting obligations aid cooperation and
harmonisation, for the development and upkeep of the European market surveillance (MS)
programme for medical devices. NCAs are presumed to put forward three reports each

year to CIRCABC platform, which is an EU open-source platform designed to facilitate

secure, collaborative information sharing. The platform offers features such as document

2World Health Organisation. Guidance for post-market surveillance and market surveillance of
medical devices, including in vitro diagnostic devices [Internet].2020 [cited 2024 Dec 30]
Available from URL: https://www.interamericancoalition-medtech.org/regulatory-convergence/wp-
content/uploads/sites/4/2021/07/Post-market-surveillance-MDs-IVDs-eng.pdf
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management, version control, multilingual support and accessibility enhancements to
improve interoperability with EU. These include the Annual Plan for market surveillance
activities, the Final Inspection Reports (FIRs) and the Annual Summaries. Data is
collected from twenty-seven countries (EU & EEA) on EUDAMED. The European
Database on Medical Devices (EUDAMED) is an electronic system being developed,
maintained, and overseen by the European Commission, which holds a key role in
implementing the MDR and IVDR. EUDAMED is devised on a public website having
six interconnected modules for information exchange between economic operators,
sponsors, competent authorities and notified bodies.!? Modules include actor registration
of manufacturers, authorised representatives and importers, device and unique device
identifier (UDI) registration and market surveillance.Data on serious incidents reported by
users to the manufacturers and NCAs is uploaded on EUDAMED database (Dobrynzska
et al, 2025).

Experts appointed by EU Member States to represent the competent authorities
responsible for market surveillance form part of the Market Surveillance Working Group
(MSWG).'* The MSWG is one of the sub-groups of the medical devices coordination
group (MDCG), which emphasises regulatory enforcement and administrative actions
undertaken by competent authorities, concerning the monitoring and regulation of devices
made available on the market. Tasks employed by the MDCG, include evaluating
conformity of general safety and performance requirements, assessing the obligations
of economic operators, and ensuring conformity assessment for products that do not
necessitate the involvement of notified bodies.

Prior to the Medical Device Directive (MDD 93/42/EEC),'> for a manufacturer to sell
a medical device in the various European Member States, national standards set in each

respective country had to be navigated and fulfilled (Melvin, 2022). Manufacturers often

BEUDAMED - European Database on Medical Devices [Internet]. [Cited 2024]. Available from URL:
https://ec.europa.eu/tools/eudamed/#/screen/home

14Medical Device Coordination Group Working Groups [Internet]. [cited 2025 Mar 2]. Available
from URL: https://health.ec.europa.eu/medical-devices-dialogue-between-interested-parties/medical-
device-coordination- group-working-groups_en

15Council Directive 93/42/EEC of 14 June 1993 concerning medical devices [Internet]. [Cited 2024].
Available from URL: http://data.europa.eu/eli/dir/1993/42/2007-10-11
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supported their regulatory submissions by demonstrating equivalence to a device already
on the market, thereby minimising the requirement to develop new clinical data (Ras
Serensen et al, 2016). However, the MDR imposes significantly more rigorous criteria
for establishing equivalence. If a manufacturer is unable to gather adequate evidence to
meet these enhanced requirements, they are not permitted to trust on equivalence and
ought to instead produce clinical data to substantiate their application for CE marking
(Kearney & McDermott, 2023).

When comparing the MDD to the MDR, three significant changes are highlighted:

1. Added clinical evaluation requirements for medical devices through a broader
definition of what is a medical device, which in turn, raises the standard for clinical

testing and surveillance process for the whole device life cycle
ii. Designation of EU independent ‘expert panels’ for devices assessment

iii. Added responsibilities and influence of already present notified bodies.

Regulation (EU) 2023/607'® was published in March 2023, followed by Regulation (EU)
2024/ 1860,17 published in June 2024, to extend the transition period of the MDR and
IVDR. Depending on the risk class, legacy devices manufacturers have until the end of
2027 and 2028 respectively to follow the transition of the devices to the MDR, having
already applied with a notified body by May 2024, as outlined in Figure 1.1 (Fink &
Akra, 2023).

16Regulation (EU) 2023/607 of the European Parliament and of the Council of 15 March 2023 amending
Regulations (EU) 2017/745 and (EU) 2017/746 [Internet]. [Cited 2024 Oct 11] Available from URL:
http://data.europa.eu/eli/reg/2023/607/0j

7Regulation (EU) 2024/1860 of the European Parliament and of the Council of 13 June 2024 amending
Regulations (EU) 2017/745 and (EU) 2017/746 [Internet]. [cited 2024 Oct 10] Available from URL:
https://eur-lex.europa.eu/eli/reg/2024/1860/oj/eng
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26th May 2017
Entry of force of the MDR and IVDR

@

26th May 2021

All devices, except those covered by the extended transition period, must comply
with the MDR

@

26th May 2022

All devices, except those covered by the extended transition period, must comply
with the [IVDR

@

26th May 2024

End of transition period for legacy devices that do not meeting the conditions for the
application of the new transition periods

@

26th May 2025

End of transition period for class D devices and for devices with a certificate issued
by a notified body under the [IVDD

@

26th May 2026

End of derogation for class III custom-made implantable devices and for class C
devices

@

31st December 2027

End of transition period for class III, class IIb implantable devices, class B and class
A sterile devices

@

31st December 2028

End of transition period for other class IIb, IIa, class I sterile/measuring devices,
devices requiring notified body involvement for the first time under MDR.

Figure 1.1: MDR and IVDR Dates of Application Timeline
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In accordance with Regulation (EU) 2023/ 607,16 26th May 2024 refers to the deadline
to lodge an application for MDR conformity assessment and have an MDR quality
management system (QMS) in place. The deadline to sign a written agreement with
a notified body (NB) and shift relevant surveillance responsibility to an MDR NB is
26th September 2024. In line with Regulation (EU) 2024/1860,!7 to take advantage
of the extended transition periods and continue marketing legacy medical devices,
the manufacturer is required to conform to specific criteria as outlined in the revised
Article 110 of the IVDR. By 26th May 2025, the manufacturer must establish a quality
management system in accordance with IVDR Article 10 (8) and either the manufacturer
or their authorised representative must submit a formal application to a notified body
for IVDR conformity assessment. Extensions set out should be long enough to allow
manufacturers and notified bodies adequate time to complete the necessary conformity
assessments, with the objective to safeguard public health by preventing shortages of
medical devices essential for effective operation of healthcare systems. !

Under the MDR, European legislation has, as a first occurrence, established that clinical,
technical, and biological aspects should be considered when demonstrating equivalence
(Melvin & Torre, 2019). Challenges introduced from the new EU MDR are pushing
the EU market to be less favourable for medical device manufacturers (Kearney &
McDermott, 2023). Unlike directives, regulations do not require transposition into
national law. As a result, the MDR and IVDR will minimise differences in interpretation
throughout the EU market. The MDR covers both general and active medical devices,
completely replacing the MDD (Vasiljeva et al, 2020). The transition from the directives
to the Regulations imposes a sharp adaptation period for all stakeholders involved, aiming
to enhance uniformity in MDR implementation throughout all member states.This, in
turn, offers increased reliability and trust to stakeholders within the medical device supply
chain, including regulatory authorities among other regions, by ensuring consistently high

regulatory standards throughout Europe (McDermott & Kearney, 2024).

18Medical Devices - sector [Internet]. 2024 [cited 2024 Dec 18]. Available from URL: https:/
health.ec.europa.eu/medical-devices-sector_en
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The EU’s shift from the Medical Device Directive to the MDR has led to the withdrawal
of over 15% of medical devices, primarily due to reduced benefit. Consequently, half of
European organisations now prefer seeking FDA approval, viewing it as a faster and more
efficient alternative to the European regulatory route (Pefiarrubia-Ortiz & Calvo, 2025).
Furthermore, the EU institutes the assignment of a unique device identifier (UDI) to
every medical device, strengthening visibility throughout the distribution chain. This
requirement improves the supply chain visibility of artificial intelligence (AI) medical
devices in particular and supports swift responses to possible safety concerns, ultimately
enhancing regulatory oversight and ensuring greater device safety (Tang et al, 2025).
Many industry professionals agree that the new regulations impose more burdensome
requirements compared to the previous framework. Additionally, the prolonged delay
in the MDR’s application date has raised concerns, especially regarding the approval of
notified bodies (Ahmed et al, 2024). Stakeholders should promptly implement effective
measures to support the intricate process of medical device innovation under the stricter
MDR, which is designed to enhance welfare and improve the standard of care (Garzotto
et al, 2022). The surge in patient safety involves a trade-off with more bureaucracy,
increased industry expenses and possibility of device shortage upon deadline of the
transition period in the coming years (Bretthauer et al, 2023).

Due to evolving regulatory frameworks, the duty of a medical device NCA is transitioning
from a focus on enforcement and compliance monitoring to a more customer-centered
approach for end users and businesses (Fearne, 2024). NCAs carry out on-site and desktop
audits and inspections of stakeholders, to enforce regulatory compliance and execute
withdrawal of devices that do not uphold safety and performance requirements (Ball et al,
2018). A significant portion of European device innovation is currently driven by small-
and medium-sized enterprises (SMEs), who face challenges in navigating the complex
MDR certification process and finding local notified bodies designated under the MDR.
EU grant programs have supported collaborative research between academic institutions
and European SMEs for medical device development and innovation. However, the MDR

could result in a decline in these academic—industry research partnerships unless the EU
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increases funding for such initiatives to meet the heightened requirements for device
development and testing under the MDR (Fink & Akra, 2023). Critics argue that the strict
MDR requirements could delay the introduction of pioneering medical devices in Europe,
as manufacturers may choose to prioritise other markets prior (Fink & Akra, 2023).

A vital aim of the regulatory reform is to encourage increased levels of evidence
ahead of approval of high-impact medical devices in Europe (Fraser er al, 2018).The
MDR was established as a completely new certification system, introducing additional
requirements, such as the obligation for manufacturers to designate a specific role
within their organisation responsible for regulatory compliance. It also enforces stricter
measures, including enhanced post-market surveillance and vigilance, aligning with the
evolving global medical device market. In particular, the new requirements are designed
to guarantee user safety by promoting greater accountability and better traceability of
medical devices. Several key changes introduced by this regulation are noteworthy due to
their potential impact on the work of clinicians and scientists, and these will be discussed
in the following sections (Guerlich et al, 2023).

The European Union’s updated regulatory framework for medical devices has brought
changes affecting both existing products on the market and the development of new ones.
The MDR has an expanded scope and establishes new classification rules in comparison
with the prior Directives (Bianchini & Mayer, 2022).

Notably, input from all stakeholders, including the scientific field, is essential for a
comprehensive and interdisciplinary approach centered on risk management, clinical
evidence, traceability, and transparency. According to Leydesdorft (2020), the connection
between universities, industry, and governments creates the "triple helix" of innovation
and entrepreneurship. This framework is essential for economic growth and social
development driven by knowledge, as it also reflects the degree of technological
integration within an innovation system. A regulatory ecosystem which promotes and
encourages organisations which specialise in high-risk devices from an early stage, would
decrease the nonconformance risk, provide investor trust and therefore push international

expenditure in the marketplace. Respondents suggested that the systematic review of user
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complaints as part of post-market surveillance could enable the early identification of

potential harms linked to device use (Han et al, 2022).

1.2.2  National Regulatory Setting

The Malta Medicines Authority (MMA) is the National Competent Regulatory Authority
for Medical Devices in Malta,!® in accordance with Subsidiary Legislation, S.L. 45 8.59,20
Medical Devices and In-Vitro Diagnostic Medical Devices Provision on the Maltese
Market Regulations. The overseeing and regulating of medical device compliance, as
part of the market surveillance activities, on the Maltese market is the responsibility
of the Medical Devices, Pharmaceutical Collaboration and Entrepreneurship Directorate
(MDPCED) within the MMA. Other responsibilities include, national registrations
of organisation and product notifications, post-market surveillance and vigilance,
designation and evaluation of notified bodies, clinical investigations and performance
studies, along with active participation in EU partnership projects. As part of its market
surveillance activities, the MDPCED conducts inspections of the registered economic
operators on the local market, of which the majority of organisations registered being
distributors and importers. Distributors and importers registered with the MMA, are to
appoint a Medical Device Registered Person (MDRP), who is responsible for ensuring
regulatory compliance of devices made available on the Maltese market. The MDRP

should posses the required knowledge and experience in making available devices on the

Maltese market and in the obligations set out in article 13 and 14 of the Regulations.

19Malta Medicines Authority. Medical Devices [Internet]. [cited 2025 May 2]. Available from URL:
https://medicinesauthority.gov.mt/medicaldevices

20Ministry for Justice, Culture and Local Government. Subsidiary Legislation 458.59 Medical Devices and
In-Vitro Diagnostic Medical Devices Provision on The Maltese Market Regulations [Website] [Cited
2024 Nov 4]. Available from URL: https://legislation.mt/eli/sl/458.59/eng
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1.3  Medical Devices Economic Operator Inspections

A diverse range of additional measures are embedded within the work programmes for
market surveillance, aimed at monitoring market experiences, trends and signals. These
include vigilance efforts, adverse event management, case investigations, laboratory
assessments, and customs control, together with inspections and other regulatory actions
to form a comprehensive market surveillance framework. Medical device economic
operator inspections are based on the respective obligations, as laid out in the EU
Regulations, 2017/745 MDR and 2017/746 IVDR, articles 10 — 17, along with any
other applicable national legislation. Article 93 of the EU regulation 2017/745 MDR,
and article 88 of the EU regulation 2017/746 IVDR, compels NCAs to establish a
well-coordinated and harmonised market surveillance programme to uphold the ongoing
integrity, security and functionality of medical devices. Requirements set in article 93
(3a) note that the NCA may request documentation to review compliance as part of
an investigation or an evaluation on certain devices, recently flagged by vigilance data.
Samples may be requested for evaluation, which may involve physical assessments and
laboratory testing. Manufacturers and authorised representative are to appoint a Person
Responsible for Regulatory Compliance (PRRC) to ensure compliance of devices with
the Regulations, as per obligations outlined in article 15.

With reference to article 93 (3b), a common definition of the term ‘inspection’ was
formally evaluated by Medical Device Inspectors Task Force (MDITF) members during
a meeting in 2022, which states that; “inspection is a systematic process to verify the
compliance of economic operators with the legal and technical requirements applicable
by the Regulation(s) for medical devices, which is routinely performed on-site at the
operator’s premises (or maybe off-site), and includes planning, preparation, reporting and
follow-up with the operator, and performed by competent inspector(s). These inspections
may be proactive or reactive, announced or unannounced.” Logistical planning of the
inspections is carried out between the NCA inspector and the PRRC or the MDRP (for the
local scenario), respectively. The inspection report with its findings assess the compliance

level with the legal and technical requirements of the regulation. The national inspection
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report, along with the corrective actions, contributes to market surveillance. NCAs are
additionally required to prepare a final inspection report (FIR) of the inspection, which
is to be uploaded on CircaBC platform. The FIR includes sections with information
regarding the CA responsible for market surveillance, inspected EO and inspected
devices. An outline of the non-compliances observed during the inspections, along with
reference to the applicable legal framework (2017/745 MDR and/or 2017/746 IVDR). As
a standard, the corrective action and preventive action plan (CAPA) would be expected
within one month of receipt of the national report. Upon receipt of appropriate corrections
and corrective actions by the company, the NCA evaluates feedback received, and any
other necessary regulatory measure required.

Upon identification of a trend or safety signal, it is crucial that data is relayed to
the required businesses, including patients, clinicians, authorities and manufacturers of
medical device. International collaborations of device registries, such as the UK National
Joint Registry (NJR),?! represents a detailed database supplied by the manufacturers,
including data required for tracking and identifying the implanted device, along with a
description of technical characteristics (Melvin & Torre, 2019).

Registries can serve as valuable tools for evaluating safety by enabling those in charge
of device safety to analyse real-world outcomes from a large patient population. This
is supported in article 108 of the MDR, which remarks that the Commission and
member states shall promote the formation of records for specialised device innovations
which assist to the external analysis of the prolonged safety and functionality of
devices, implantable devices traceability and any other features (Melvin & Torre, 2019).
Traceability, data quality and coding, as part of the safety evaluation of the medical
devices is improved through implementation of the unique device identifier (UDI) system
(Pane et al, 2021).

The goal of safety monitoring and signal identification for medical devices is to quickly
recognise potential risks associated with a product’s use. Signals can arise from

production issues (e.g., a faulty lot or a series of lots released) or be related to the design

2INJR Home [Internet]. 2025 [cited 2025 Apr 5]. Available from URL: https://www.njrcentre.org.uk/
\protect\unhbox\ voidb @x\ protect\ penalty\ @M
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and/or usage of the device. Currently available post-market surveillance (PMS) reference
sources for medical devices, include the MAUDE (US, FDA), DAEN (Australia, TGA)
and the future EUDAMED (EU, EC) (Pane et al, 2021). The unique device identifier
(UDI) system, as per Article 27 of the (EU) 2017/745 MDR will improve the data quality
and coding, as part of the safety evaluation of the medical devices (Pane et al, 2021).

In December 2024, Swissmedic,2?

the competent supervisory authority for medical
devices in Switzerland, issued an information sheet on medical devices, specifically
regarding content requirements for a written CAPA plan, where the EO communicates
back to the NCA with its corrective actions and preventative measures for each
non-compliance (NC) noted. As part of the market surveillance activities, and in
accordance with its legal mandate, Swissmedic conducts announced and unannounced
inspections of medical devices in hospitals, from small private clinics to large central
hospitals and university hospitals in all regions of Switzerland. Thirty-five hospitals were
inspected between 2021 and 2022, with particular focus on reprocessing, vigilance and
maintenance. Inadequate physical segregation between dirty and clean areas, lack of
staff resources and equipment sterility were some observed deficiencies. Poorly regulated
agreements between hospitals and third-party maintenance contracting were criticised.
Medical personnel were observed to have lack in training in regulatory vigilance, which
imposes on a weak vigilance strategy, having improperly regulated and documented
processes failing to fulfil the requirements of an adequate QMS.

During the period between March and September 2023, Swissmedic inspected a sample
of 30 importers, of which 23 had the listed non-compliances: Incomplete product
checks were the most commonly noted, followed by insufficient importer’s details and,
inadequate storage and transport conditions and lastly deficiencies in recording and
forwarding of complaints. The focus strategy conducted has conveyed that the Regulation
transition phase has been challenging for importers. Non-conformities identified from

inspections conducted in the first half of 2022 on 20 Swiss authorised representatives,

22Swiss Medic. Medical devices. Legal framework [Internet]. [cited 2024 Dec 17]. Available
from URL: https://www.swissmedic.ch/swissmedic/en/home/medical-devices/regulation-of-medical-
devices/neue-eu-verordnungen-mdr-ivdr.html
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included incomplete agreements with the foreign manufacturers, relating to the reporting
of serious incidents to the competent authority.

Regulatory enforcement ranges from primary level oversight, as exemplified by desktop
evaluation of compliance with legal national and international requirements to specific
on-site activities such as inspection of registered economic operators. Medical devices

control can be grouped into three basic levels controls:

1. Premarket outlining requirements for QMS, labelling, safety and performance,

classification and technical documentation as per Regulations.

ii. Placing on the market through registration of EO with relevant NCA(s), product

notification and customs.

iii. Post-market, with regards to vigilance and reporting of FSCAs and market

surveillance activities.

As per the WHO global competency framework,?? reliance on inspections of registered
organisations conducted by reference competent authorities is supported. Inspections
are to be planned on a risk-oriented approach e.g. starting from inspections of
economic operators who manufacturer high risk-class medical devices (Class III/ D),
and sites not inspected until now. Market surveillance activities carried out by the
NCAs, incorporate the assessment of technical documentation, performance of both
on-site and desktop inspections, enforcement of post-market surveillance e.g. through
investigation of possible non-compliance with the devices made available. Building
the necessary skills and knowledge is essential for NCA personnel to carry out these
duties efficiently and with accountability. Initiatives and protocols for personal and
career progression e.g. through training seminars or compensation package are crucial
for recruiting and maintaining competent team members. Aligning regulatory practices
through harmonisation, reliance, and recognition strengthens the overall effectiveness

of regulatory systems. These strategies not only support the development of NCA

23World Health Organisation. WHO global model regulatory framework for medical devices including in
vitro diagnostic devices [Internet]. 2017 [cited 2025 Jan 8]. Available from URL: https://iris.who.int/
bitstream/handle/10665/255177/9789241512350-eng.pdf?sequence=1
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capabilities, but also foster collaboration and knowledge-sharing across authorities. As
integral aspects of reinforcing health systems, they play a vital role in achieving better

public health outcomes.

1.4  Capacity Building of Medical Devices Regulatory Inspectors

Enhancing regulatory practices requires significant investments in capacity building and
specialised training programs for regulatory professionals involved in the review and
authorisation of medical devices.

The goal of capacity building is to present a better mode of action and infrastructure
through the creation of novel methods, systems or standards which preserves and
augments the capabilities of individuals and the respective organisation. It entails the
formation of a range of communication with other outer stakeholders to sustain public
health proficiencies and expertise. Capacity building encompasses a range of tasks which
identify the position and skills of the various stakeholders, different methodologies,
referring to both formal and informal training, engagement, and collaborations (Li et
al, 2017). Capacity building should address several key issues, including governance,
capacity norms, data-driven narratives for policy amendments, preparedness for evolving
public health risks, efficient information sharing, competency gaps, and external
applicability (Brownson et al, 2018). These programs should focus on strengthening
technical expertise, deepening understanding of regulatory requirements, and promoting
awareness of international standards and best practices (Ikwuegbuenyi et al, 2023).

The United Nations Development Programme (UNDP) defines capacity as “the ability
of ‘individuals, institutions and societies’ to perform functions, solve problems, and
set and achieve objectives in a sustainable manner”.?* The process of developing and
enhancing competencies, intuition, capabilities, mechanisms and assets, that regulatory
authorities require to endure and evolve in a rapidly changing environment, is outlined in

capacity-building activities. In building a capacity framework, the application of planned

24Capacity-building [Internet]. United Nations; [cited 2025 Mar 2]. Available from URL: https:
/lwww .un.org/en/academic-impact/capacity
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and interconnected tiered approaches, at individual, team, organisational and system tiers,
have been put forward (Matus et al, 2018).

In a study carried out to strengthen capacity, experiences from five projects were
described, with activities being focused on three levels of capacity building: individual,
organisational and institutional (Cooke, 2005).

Frameworks are naturally better equipped to help implement research capacity building
interventions, since they do not present a strictly ordered process. In building a capacity
building framework, the application of a planned and interconnected, tiered approaches
at individual, team, organisational and system tiers have been put forward (Matus et al,
2018). A framework for evaluating capacity building should include both outcomes and
processes, capturing not just the end results, but also the actions and mechanisms leading
to them (Cooke, 2005).

The research by Gwaza et al (2024), pilots the significance of moulding the competency
frameworks available to the particular requirements and hierarchy of each NCA, at its
respective maturity level. Capacity can be enhanced through training, resource usage,
technical help, collaboration and incentives to deliver an evidence-based intervention
(Brownson et al, 2018). Performance assessment and feedback in the workplace can
be captured through different tools, such as, surveys, work sample reviews, direct
observation and case studies evaluation (Matus et al, 2018).

Capacity building strategies incorporated training, technical guidance, data sharing, and
career mentoring, attained through different approaches, which include concept mapping,
capacity mapping, capacity assessment, technical assistance, professional coaching,
continuing education and linking knowledge to action. Capacity building interventions
are to chosen carefully based on mechanisms, personnel and scope, so as to maximise
affect (DeCorby et al, 2018).

Individual capacity building focuses on training and data sharing between individuals
in a network. This is mostly achieved through training programmes and workshops.
At an organisational level, strengthening the framework to allow organisations to work

productively and proficiently, is achieved through chances for frequent interaction
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between regulators and policy makers via seminars. Development of individual and
organisational capacity serves as the foundation for long-term institutional effect results.
Capacity enhancement at an institutional level focuses on a concentrate on the standards
and regulations that guide decision-making (Hawkes et al, 2015).

Bergeron et al (2017) focused on identification of particular theories, models and
frameworks to reinforce capacity building measures applicable to public health
organisations.  Theoretical foundations for structuring and performing capacity
building tactics are Diffusion of Innovation Theory, Transformational Learning Theory,
applied for professional coaching, Ecological Model with the capacity building
approach for technical assistance, Interactive System Framework for Dissemination and
Implementation Model and Bloom’s Taxonomy of Learning Framework. The mentioned
theoretical foundations are further explained in the developed guidance document
(addendum).

A WHO-Swissmedic collaborative training program was conducted with the aim of
strengthening the regulatory systems in Lower-Middle Income Countries (LMICs), by
evaluating, reviewing and assessing challenges faced. Data was collected from regulators
of various NCAs in the LMICs who have participated in former regulatory training
sessions between 2018 and 2021. Demands for regulatory support, stems from the
increasing need towards more systematic and self-governing competent authorities,
based upon the ever-changing regulatory landscape. Ensuring availability of training
opportunities to regulatory personnel and adequate allocation of resources at hand are
amongst the highly recommended measures for execution of core regulatory functions.
Organisational challenges, accounting for a wide range of regulatory responsibility and
inadequate organisational hierarchy, limited access to external resources, with reference
to language barrier and data sharing, and lack of adequate resources, including regulatory
staff, internal budget and funding and limited knowledge are commonly highlighted
limitations (Dehaghi et al, 2023). The most frequently reported barriers to capacity
building, include lack of time, insufficient funding, difficulty in analysing and interpreting

evidence, and the absence of ethnic and directorial encouragement.
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Fourteen percent of regulatory professionals had had initial training linked to regulatory
tasks, highlighting a significant need for on-the-job training. The importance of hands-on
training was strongly emphasised, with many participants highlighting that practical
exposure would be a crucial addition to training (Abraham et al, 2024). It was proposed
that, for prospective training tasks, trainees should be selected based on parallel levels of
experience, and NCAs with a comparable degree of maturity should be invited to each
training cycle. Trainees stressed on the necessity of increased guidance across elements
of performance improvement and the risk management system, development of ongoing
collaboration with NCAs, access to inspection reports and training supplies. Swissmedic
trainers put forward the concept of increased dedication for the training preparation stage.
Human resources are the core of any organisation, and thus personnel training is linked to
a diverse array of advantages for the organisation (Dehaghi et al, 2023).

There is a high demand for training avenues, explicitly referring to leadership elements in
regulatory affairs. A few of the trainees were in support of the addition of more practical
examples, whilst others suggested prolonging the training period or being made available
more often (Bridges, 2019).

Training regarding inspection methods and communication, report writing, legal affairs
and time management are to be delivered by the national competent authority. It is
proposed that before taking on the role of performing inspectors, the individual inspector
would have participated as a team member in inspections led by a senior inspector to gain
experience on the inspection techniques applied.?

Inspectors must meet the qualifications specified by national requirements. Individual
documentation on training and experience of the respective regulatory inspector is
assessed with the relevant quality system of the NCA. A based demonstration of their
knowledge regarding the applicable topics in the regulatory field e.g. management of
quality management systems, assessment of technical documentation, applicable EU and

national legislation, warehousing of medical devices should also be evaluated (Guzman

2 European Medicines Agency. Compilation of Union Procedures on Inspections and Exchange of
Information [Internet]. EMA/369583/2023 Rev 19.1. 2023 Sep 15 [cited 2024 Jun 14]. Available
from URL: https://www.ema.europa.eu/en/documents/regulatory-procedural-guideline/compilation-
union-procedures-inspections-and-exchange-information_en.pdf
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et al, 2020).

Given the rapid advancement of technologies in the medical device realm and the
increasing reliance on software and automated computerised systems, such as warehouse
stock management systems, inspectors should participate in continual training. Courses,
seminars, meetings, symposia and conferences delivered by EU, international and
national scientific bodies are organised. All training activities should be carefully
structured and properly recorded (Han et al, 2022)

Capacity building should address several key issues, including supervision, operational
control, competency requirements, the intersection of policy depth, data-driven narratives
for policy shift, preparedness for emerging public health risks, efficient information

sharing, competency gaps, and external applicability (Brownson et al, 2018).

1.5  Medical Devices Inspector Competencies

Marelli et al (2015) defines a competency framework as “the knowledge, skills and
attitudes needed for individuals to carry out a variety of tasks within an organisation,
which are developed through education, training and experience.”

Skills needed per role in the NCA’s organogram are outlined in the development of
competencies. Advancement of regulatory capacities starts from the establishment of
regulatory procedures for medical devices and identification of the related competencies
and capabilities expected from the team members.

In a study by Mahlmann Kipper et al (2021), exclusive definitions and principles
regarding competencies and skills required in the twenty-first century were outlined.
Skill refers to the capacity of an individual to perform work and tackle obstacles, whilst
competency requires the capability of an individual to satisfy intricate requirements,
including personal traits and ethical principles.

The training of NCA staff in regulatory aspects should be coordinated and sustained as
per the pre-planned competencies. The latter determine the content of the annual training
programmes, which reflect the training requirements. Annual training plans per team

member are recommended to be defined, and revised once annually, to tackle the defined
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subjects. The NCA continuously assesses the effectiveness of monitoring and evaluates
the competencies, skills and expertise to ensure ongoing improvement.

In a local study by Grech (2023), semi-structured interviews with 15 regulatory officers
were carried out and an elevated level of support towards implementing specialised
post-graduate coursework focusing on regulatory affairs was attained. Implementing
a competency-based education coursework will benefit employers in finding trained
personnel. The most difficult competency identified was with the medical device
regulation, its implementation, and the regulatory requirements imposed on stakeholders
regarding registration and upkeep of a quality management system.

Given the advancements in technology and a highly competitive market, professionals
must shift, evolve, and modify to stay relevant in the workforce. A key step in
this process could be the restructuring of professional and academic curricula to
enhance competencies, specifically, competency and proficiency (Li et al, 2015). Core
competencies of regulators include, context analysis of national and international
regulatory framework, risk assessment of regulatory risks, an understanding of the
stakeholders, inspection planning and management of compliance and evaluation of the
activities and performance.

The WHO Global Benchmarking Tool Plus (GBT+)%° was created with the primary aim
to assess and improve the performance of NCAs in the field of MDs and IVDs. The GBT+
helps identify strengths and weaknesses of the regulatory systems, promoting alignment
with international best practices and standards to ensure universal health coverage. The
development of institutional capacity through benchmarks and maturity levels, divided
into a scale of 1-4, with 1 referring to inclusion of specific aspects to 4 referring to an
elevated stage of mode of operations, are encouraged to facilitate regulatory reliance and

recognition.

26World Health Organisation. WHO global benchmarking tool plus medical devices (GBT+
medical devices) for evaluation of national regulatory systems of medical devices including
in-vitro diagnostics — Revision VI [Internet]. 2022 [cited 2025 Mar 5] Available from URL:
https://www.who.int/tools/global-benchmarking-tools/evaluation-of-national-regulatory-systems-of-
medical-devices-in-vitro-diagnostics
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Technical expertise, or hard skills like data analysis, software development, and an
understanding of cybersecurity issues, help professionals enhance their technological
capabilities. Additionally, behavioural skills are crucial. Soft skills such as agility,
responsiveness, adaptability, flexibility, originality, and interdisciplinary collaboration
are vital for thriving in environments that are constantly evolving. Competency can be
enhanced by an individual’s traits of insight and character (Mahlmann Kipper et al, 2021).
Establishing a standardised set of competencies for regulators will be beneficial, for the
design of customised training curricula, as support to planning learning opportunities and
to provide direction for applying metrics for evaluation of a training program and its
components.

Based on the competency model for regulators as outlined by WHO,?” competency
provisions for regulatory personnel are expressed at two stages: organisational standards
and role-specific standards. Organisational standards, refer to meta-competencies of
competency prerequisites that are required for each organisation work setting, core
activities required for the regulation of medical devices and core competencies, which
refer to the knowledge, ability and approaches which reinforce primary activities. Job
specific tasks refer to role based responsibilities, which are distinct for the regulatory
role and role specific competencies, which refer to experience and aptitude that sustains
the performance of the job-specific activities. At the organisational level, all training
programs must include techniques that support regulatory compliance. Findings as
identified from gap analysis will identify targeted training goals for inspectors, enabling
tailored training and continuous professional development opportunities. A training plan
shall be drafted, accounting for both the national and European regulatory context and
implemented to support a medical devices inspector job criterion.

The main qualities of inspectors are objectivity, professional integrity, competence in
technical affairs and inspection skills. Inspectors are compelled to be very well trained

in all relevant topics related to good practice of medical devices and in-vitro diagnostic

2’World Health Organisation. WHO global model regulatory framework for medical devices including in
vitro diagnostic devices [Internet]. 2017 [cited 2025 Jan 8]. Available from URL: https://iris.who.int/
bitstream/handle/10665/255177/9789241512350-eng.pdf?sequence=1

28


https://iris.who.int/bitstream/handle/10665/255177/9789241512350-eng.pdf?sequence=1
https://iris.who.int/bitstream/handle/10665/255177/9789241512350-eng.pdf?sequence=1

medical devices. The manner of the conduct of inspection is also a critical skill. Coached
inspections refer to inspections, for which a junior inspector is teamed up with an
advanced inspector for a routine inspection as part of the training for inspectors for
improving the quality performance of the inspectorate team. A sub-committee on training
to periodically review coached inspection reports for evaluation of effectiveness and
usefulness of the programme. Maintenance of inspectors’ competence, through a review
and assessment of their performance and certifications, consistent with the specifications
for the quality management system of the NCA are imprtant. Training days and courses
followed should be structured and recorded. Engagement with personnel from other
inspectorates, along with joint inspections or training visits, is endorsed and can serve
as an effective training approach.?’

The Joint Action on Market Surveillance of Medical Devices (JAMS)?® programme,
sought to strengthen the market surveillance framework for medical devices among EU
member states. This joint action is supported under the EU4 Health Programme and is
co-funded by the European Commission. The JAMS programme aims to acknowledge
the growing call for the initial and continuous professional development of competent
authority medical devices inspectors. It also aimed to facilitate effective communication
and collaboration, both of which are essential for the efficiency and success of market
surveillance in the medical devices sector.

The main goal of Work Package 6, which is dedicated to Inspections, is to harmonise
inspection practices between competent authorities and carry out joint inspections as per
the developed framework. The objective of the work package is to identify, create, test
and train cohesive methods to conduct of joint inspections. Performance of approximately
30 joint inspections of manufacturers in 14 different countries, with both junior and
senior inspectors from 21 countries across Europe being involved, were carried out
between December 2023 till April 2025. Joint inspections of other economic operators
(JIEO), including Authorised Representatives, Distributors and Importers, kicked off

in November 2024 and will go on until 2026. Junior and senior inspectors from 18

ZJAMS 2.0 work packages - overview [Internet]. 2023 [cited 2024 Apr 22]. Available from URL: https:
/Iwww.camd-europe.eu/joint-action-projects/jams-2-0/overview-jams-2-0-work-packages/
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countries across Europe are participating in this experience sharing opportunity, with
over 31 joint inspections planned in 13 different countries. By the end of the work
programme, a best practice guide for the joint inspections of manufacturers and of the
other economic operators will be established. Training of inspectors is carried out using
the developed templates, along with an expertise-sharing on other inspection related
topics, with the aim to define a stable training capacity. Activities followed in the JAMS
work programme are shown in the Annual Work Programme of MSWG. The MDITF
represents an ongoing task force, part of the MDCG MSWG and supporting the joint
action on market surveillance, providing a specialised and advisory forum for medical
device inspectors from the EU national competent authorities accountable for inspection

programmes in the market surveillance of medical devices.

1.6  Aim and Objectives

The aim of this research was to outline capacity building activities in the medical
device regulatory inspectorate, through the development of a framework, as reflected
in a Guidance document for European competent authorities, in the context of the
implementation of Regulation (EU) 2017/745 on Medical Devices and Regulation (EU)
2017/746 on In Vitro Diagnostic Medical Devices.

The objectives of the research were to:

i. Identify regulatory challenges encountered by medical device economic operators

in the current European scenario

ii. Compile and evaluate an outline of EU national competent authorities’ inspectorate

practices

iii. Develop and validate a capacity-building framework, reflected in a guidance
document for European national competent authorities in medical device regulatory

sciences.
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2.1  Research Design

This chapter details the research design, setting and methodology followed to complete
the research aims and objectives. The ultimate objective is the development of a
framework, as reflected in a guidance document, for application to the medical device
regulatory sciences. Data collected contributes to address capacity challenges faced
by NCAs, along with provision of a clear description of competence required to fulfil
the inspector’s position. Observation of inspections will shed light on the quality
of inspections being conducted, along with presenting a sample of non-compliances
encountered at inspections of economic operators.

The research design consisted of three main phases (Figure 2.1).

Phase I analysed literature related to the regulatory challenges encountered by
stakeholders, namely manufacturers of medical devices, in the current regulatory EU
medical device scenario. Phase II focused on identifying required expertise and the
evolving challenges faced by NCAs through a validated questionnaire. Observation
sessions of joint inspections of EU-based manufacturers (JIMs) and local inspections
of other economic operators provided a practical experience on application of inspector
techniques in the local and EU context. Phase III focused on the establishment and
validation of a capacity-building framework for European NCAs. Ethics approval from
the Faculty of Research Ethics Committee (FREC) of the University of Malta was

obtained (Appendix I).

Phase I: Review and Analyse literature

« Literature review on selected databases
* Targeted evaluation study responses feedback analysis

—

4[ Phase II: Identify expertise and regulatory challenges faced by NCAs }

* Validated questionnaire, entitled '/dentification of leading practices in the medical device
regulatory inspectorate' disseminated to medical device regulatory inspectors

* Observation sessions of joint inspections of EU-based manufacturers and local inspections of
distributors and importers

4[ Phase I11: Develop and validate a capacity building framework

~—

Figure 2.1: Research Design
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2.2  Research Setting

The research was carried out within the Medical Devices, Pharmaceutical Collaboration
and Entrepreneurship Directorate (MDPCED) at the Malta Medicines Authority (MMA).
As part of the Medical Devices arm, the Directorate fosters networking with other
EU member states, whilst maintaining national registrations and notifications, and
post-market surveillance and vigilance. One of the responsibilities of the Directorate is
market surveillance activities in accordance with the EU Regulations, 2017/745 MDR
and 2017/746 and National Legislation, S.L. 458.59, including both announced and
unannounced inspections of the economic operators’ facilities, suppliers, subcontractors,

and even at the site of professional users.

2.3  Phase I: Literature Review and Analysis

The literature evaluation conducted in Phase I, had a two pronged approach; 1) a literature
review of selected articles from chosen databases (Appendix II) and 2) an analysis
of stakeholder feedback, extracted from the target evaluation study carried out by the
European Commission (Appendix III).

Both approaches of Phase [ were conducted to capture and analyse challenges encountered
in accessibility to CE marked medical devices within the EU by different stakeholders
including businesses, economic operators, hospital staff and EU citizens, after the
introduction of the Regulations on Medical Devices and In Vitro Diagnostic Medical

Devices, which entered into force in May 2017.

2.3.1 Literature Review

For the literature review conducted to capture challenges faced by stakeholders with the
implementation of the Regulations, peer-reviewed articles published between the period
2017, since the entry into force of the Regulation, till March 2025, were considered. The

databases used for the literature review were HyDi- Hybrid Discovery search gateway of
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the University of Malta, Google Scholar library, JAMA Network, ProQuest Central and
PubMed database.

A search was conducted on the above-mentioned databases for articles using the following
search terms “medical device regulation” or ‘“regulatory inspectorate challenge” or
“innovation”. The articles were chosen based on their relevance to the search term
‘challenges’. The snowball method was adopted by examining the reference lists of
reviewed articles and retrieving any related literature for analysis (Naderifar et al, 2017).
Recommendations for improving the regulatory framework were also captured. Another
search was carried out on the same search engines and for the same publication timeframe,
but utilising combined terms of “SMEs MDR challenges”, “Medical device compliance
EU”, “MDR market impact” and “Industry response MDR”.

Abstract of the chosen articles were reviewed to establish applicability to the scope of the
research objectives. Articles were removed if 1) the search terms or referred keywords
had an alternate meaning in the specific article 2) article was not available in full-text and
3) article was available in a foreign language. Gaps in the current EU regulatory scenario
were identified and the impact of capacity constraints, leading to variable compliance and

development across medical device manufacturers and stakeholders was also captured.

2.3.2  Analysis of Online Consultation Responses

Online consultations with stakeholders, including manufacturers, academic and research
institutions, businesses and EU citizens, published through the targeted evaluation study,
entitled ‘EU rules on medical devices and in vitro diagnostics’, initiated by the European
Commission in 2024, were reviewed and thematically analysed. The call for evidence for
an evaluation started in the first quarter of 2024 and is set to last until the fourth quarter
of 2025. The aim of this evaluation is to assess the performance evaluation of the revised

regulatory framework for medical devices.
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2.4  Phase II: Identification of expertise and regulatory challenges

faced by NCAs

During Phase 1II, three approaches were taken up 1) dissemination of a validated
questionnaire to medical device regulatory inspectors from EU Member States (Appendix
IV), 2) participation as an observer, in joint inspections of manufacturers as part of
the JAMS project, 3) participation as a local observer in local inspections of economic
operators carried out by the Malta Medicines Authority for an importer and distributors.

The questionnaire was developed after a triangulation of data obtained from Phase I was
carried out. An outline of the inspectorate framework, technical expertise, training gaps
and challenges faced in the medical device regulatory inspectorate at EU NCAs were
captured. This served as the foundation for competency categories and core competencies,
to be included in the framework, developed in phase III of this study. Thematic and

descriptive analysis were carried out using Microsoft Excel®.

24.1 Development, Validation and Dissemination of Questionnaire

to EU NCAs

The developed questionnaire, entitled: “Identification of leading practices in the medical
device regulatory inspectorate”, was validated, using a five-point Likert scale, by three
national experts, consisting of two pharmacists with experience in regulatory sciences,
specialising in medical devices, along with a senior medicines inspector, specialising
in GDP and GMP inspections, including Active Pharmaceutical Ingredients (APIs) and
sterile products.

The questionnaire (Appendix 1V) was circulated to MD and IVD regulatory inspectors
from EU NCAs, with the aim of gaining insight into the operational framework of the
medical devices inspectorate team. Contact emails for the twenty-seven EU Member
States were extracted from the NCA list of contact points for market surveillance.

Members from the market surveillance team within the medical devices directorate were
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contacted by an email to complete the questionnaire via an online pdf form. The validated
questionnaire consisted of 18 questions, subdivided into four main sections, including: (i)
inspectorate framework, including number of registered economic operators, personnel
employed, and number of inspections performed vis a vis the number of economic
operators registered, (ii) training and qualifications, presenting the expertise and duties
required of the medical device regulatory inspector working at the respective competent
authority, along with relevant training areas of focus. The other two sections focused on
(iii) challenges and limitations, highlighting gaps identified in the inspectorate framework
per respective CA and lastly (iv) insight into the respective national legislations, EU
collaboration projects and working groups and future perspectives, shedding light on the
planned inspection focus for the past year. Research results were assessed by Microsoft

Excel® and IBM® SPSS Statistics 29 was applied for the Friedman test.

2.4.2  Observation Sessions of EU Joint Inspections and Local

Inspections

Two joint inspections of medical devices manufacturers (JIMS), part of the JAMS Work
Package 6 were observed between June to September 2024. The inspections were
conducted by senior inspectors from the respective EU NCAs and the inspections were
held over a period of three days per inspection.

The JAMS Work Package 6 programme, dedicated to inspections of economic operators,
aims to harmonise inspection activities throughout Europe, by execution of joint
inspections and training of inspectors in accordance with the framework. The conduct
of joint inspections helps to complement and strengthen the national inspection system,
via adoption of consistent and harmonised practices.

Discussions with EU inspectors was held during the course of the inspection regarding
challenges faced, both on a personal level in fulfilling the role of an inspector and as
the national Competent Regulatory Authority for medical devices. Insight into the NCA

colleagues activities and practices was gathered.
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The researcher participated as an observer in three inspections of local economic
operators, two distributors and an importer. Inspections were conducted by a senior
inspector from the Medical Devices and Pharmaceutical Collaboration Directorate
(MDPCED) within the MMA, over a period of a day per inspection.

The knowledge obtained through observation of inspections of economic operators, aided
in the set-up of competencies required for regulatory inspectors. The observations served
as real-life case studies of the non-compliances faced at economic operator level, which
were also tied to the regulatory challenges identified through literature analysis in Phase
I. Through observations of practices followed by EU colleagues, plausible training areas
and expertise were determined. Data collated through the observed inspections and in

discussion with EU medical device inspectors was thematically analysed.

2.5  Phase III: Development and Validation of a Guidance Document

The knowledge gathered from research articles, guidelines of institutions regarding
the inspectorate framework, and responses to the distributed questionnaire, along with
the observed inspections conducted locally and abroad were collated. Recognised
non-compliances and best practices, helped in outlining the development of a
Guidance (Addendum) for the EU regulatory scenario, titled ‘Building Competence:
A guidance document for medical device regulatory inspectors.” Literature research
on the categorisation of capacity building activities, classification of competencies and
medical devices inspection procedures were gathered to support the development and
implementation of the Guidance.

The developed guidance was referred for validation to national experts in the medical
devices and pharmaceutical regulatory sciences. The expert panel consisted of two experts
from the MMA, with extensive experience in the medical device and pharmaceutical
regulatory sciences.The aim of the proposed framework was to identify a unified approach
to the competencies required, per role specific activity, training models and performance

indicators, for a medical device regulatory inspector.
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2.6 Research Dissemination

Two abstract submissions entitled ‘Challenges in accessibility to CE marked medical
devices within the European union’ and ‘Capacity Building in the Medical Device
Regulatory Inspectorate’ were accepted as a poster presentation for the 81st International
Federation World Congress of Pharmacy and Pharmaceutical Sciences and will be
presented in Copenhagen in September 2025 (Appendix V).

An abstract submission entitled ‘Capacity building in medical device regulatory
inspectorate’ was accepted as a poster presentation and presented at the University of

Malta Research Expo 2025 (UMRE?25) in May 2025 (Appendix V).
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Chapter 3

Results

39



This chapter details the results gathered in the literature review and analysis performed in
Phase I, research data collated from the validated and disseminated questionnaire, along
with observation sessions of joint EU and local inspections of economic operators carried
out in Phase II. The challenges, gaps, and best practices identified during the initial
two phases of the study were instrumental in developing the framework, presented as

a guidance document, implemented in the third phase of the research.

3.1  Phase I: Literature Analysis

3.1.1  Challenges Identified Through Literature Review

During Phase I, a total of 46 articles were reviewed and themes related to challenges faced
by stakeholder with the implementation of the Regulations were identified. Appendix II
provides an overview of the identified articles, along with the identified challenges and
further remarks noted by the respective authors. After analysis, keywords identified were

extracted and are listed in Table 3.1.

Table 3.1: Keywords identified through literature analysis (N=46)

Keywords Frequency

Costs 18

Innovation

Small and medium Enterprises (SMEs)
Notified Bodies

Clinical evidence

Traceability

WA Q3|

Qualified Personnel

The identified literature was reviewed and grouped into key challenges, as mentioned in
the different articles. A total of 5 challenges were identified and are presented in Figure

3.1.
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Figure 3.1: Challenges encountered by stakeholders under the 2017 Regulations, identified through literature review (N=46)



The most identified challenge was an increase in cost (n=16), accounting for the increased
administrative workload, resulting in more personnel needed (Figure 3.1). This was
followed by a heavy regulatory domain (n=11), to maintain a CE mark on medical devices
in the European Union. Nine articles determined the increased requirements for clinical

evidence as part of the clinical investigations research.

3.1.2  Targeted Evaluation Analysis

A total of 100 replies, during the period of December 2024 until mid-March 2025, were
analysed out of an ongoing consultation feedback assessing the effectiveness, efficiency,
relevance and coherence of the Regulations, along with the contribution to the EU. The
targeted evaluation was initiated by the EU commission to assess the impact of the EU
Regulations, 2017/745 MDR and 2017/746 IVDR.

Responses were submitted from both EU and non-EU stakeholders, including, France,
Germany, Switzerland, Sweden, Netherlands, Belgium, Bulgaria and United States of
America (USA). Replies reviewed were chosen by random sampling, distributed, and
gathered from responses provided by various stakeholders. Fifty-three replies reviewed
were by businesses or companies, followed by EU citizens and research institutions and

research institutions at 15 replies each (Table 3.2).

Table 3.2: Different stakeholder replies reviewed (N=100)

Stakeholder type Number of replies reviewed
Business 53

EU citizen 15

Research institution 15
Non-governmental organisation 8

Public Authority 4

Trade union 2

Hospital 1

Laboratories 1

Notified Body 1
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The full list of the 100 replies reviewed, laid out by country and stakeholder type, are

listed in Appendix III.

Innovation

I
—

Software . 2

Transparency - 5
Clincal evaluation _ 8

Theme

Notified bodies [N °
In vitro diagnostic regulation _ 13
Small and medium enterprises _ 17

>
wn
i
<
—
n
[
=]

25

Frequency

Figure 3.2: Most common keywords mentioned in the targeted evaluation feedback
(N=100)
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From the literature review (N=46) and the target evaluation feedback analysis (N=100)
carried out, the increased regulatory workload required under the Regulations is resulting
in start-ups and SMEs to reconsider their strategy, leading to a lack of economic feasibility
and therefore withdrawal of their devices from the market, as highlighted in Figure
3.1 and Figure 3.2. Increased costs convey as the highest rated challenge identified,
both through the literature review (n=16) and the feedback analysis (n=20). The heavy
regulatory domain (n=11) quoted from research articles, tie to the challenge remarked by
stakeholders, especially of small and medium sized enterprises (n=17), due to the latter
having resource constraints and operating an uncomplicated business model.

Measures suggested to overcome the regulatory challenges from the literature review,
include, enhancing transparency in the certification process (n=10), through cooperation
between the medical device industry, notified bodies, clinical end users and the
regulatory authority. Complementary to the topic of MDR, is the promotion of digital
solutions like electronic instructions for use (eIFU). There is a necessity for organised
projects for manufacturers to participate in a discussion with regulatory professionals
on the appropriate level of their performance evaluation plans before carrying out time
intensive studies. By addressing unnecessary bureaucratic hurdles, aligning notified
body procedures and developing structured escalation mechanism, the EU can ensure
a regulatory environment that cares for both patient safety and European industry

competitiveness.
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3.2  Phase II: Identification of Expertise and Regulatory Challenges
Faced by NCAs

This section summarises the data collected from European NCA inspectors by way of
distribution of a questionnaire and through observation sessions of EU joint and local
inspections. Gaps faced by EU NCAs, human resources and medical device inspector
training were addressed. Non-compliances found at the economic operator were grouped

into categories, by type of non-compliance.

3.2.1 Inspectorate Strategy Overview

A total number of 11 responses were received from 27 EU NCAs. These replies were
accumulated over a period of four weeks from mid-December 2024 until mid-January of
2025. Features of the respective inspectorate framework of the 11 participating EU NCAs
were highlighted in the first section of the questionnaire. Only 1 NCA, out of the 11
replies, has more than 10 team members in their inspectorate team. Information regarding
the type and scope of inspection performed by the respective Competent Authority is
shown in Figure 3.3. For on-site inspections, an average of 2 inspectors (N=11), along
with an observer in training, where applicable, are present. One inspector is present
for the proactive and reactive desktop reviews in seven of the EU countries that replied.
Frequency of re-inspection per economic operator ranges from ‘1-5’ to ‘1-10° years,

depending on an internal risk analysis and number of inspectors available.
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Proactive onsite inspections are performed by all 11 NCAs who replied to the
questionnaire. These refer to pre-planned inspections of economic operators. All 11
NCAs replied that no licenses are issued to registered medical device economic operators.
Comments provided included having a registration system, but no inspection is carried out
before registration (n=2). Primary source of funding for the medical devices’ directorate
at the respective NCA is through government support. In 2 NCAs actors pay annual fees

based upon activity carried out and revenue generated.

3.2.2  Human Resources and Training

The last section of part 1 of the disseminated questionnaire addressed the inspectors’
opinion regarding human resources available at the respective NCA in relation to the
number of registered economic operators. Table 3.3 highlights the sufficiency rating
from 1 to 5, where 1 is the least sufficient and 5 is the most sufficient available number
of inspectors assigned per NCA to carry out inspections of the registered economic
operators. Only three NCA inspectors replied with a score of 4 indicating that the

respective NCA had a sufficient number of human resources.
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Table 3.3: Sufficiency rating of the number of inspectors at the respective NCA in
relation to the number of registered economic operators

Rating of

available HR Comments
* Need more inspectors just to be able to cover all EOs every 10
years. Challenge to find new experienced inspectors, and
1 (n=3) financing of additional inspectors. Current inspectors have a
Least sufficient lot of other responsibilities.
* Insufficient experience. Need training to get competence.
* Lack of technical expertise available.
2 (n=3) * Plan to recruit more people when the agency will be effective.

Less sufficient * It will take quite a number of years to cover all registered

economic operators.

* Each inspector performs around 35 inspections per year.

* Market challenges: competitive salaries and competence.
3(n=2) Have no preview of the number of EO, so it is difficult to
Sufficient estimate a ratio.

* The desired number is 5 to 6 full time inspectors. There is
limited time for training and lack of dedicated training
material.

* Total number of full-time employees for inspections of EOs is

4 and desired number is 6.
4 (n=3)

More sufficient * Lack of technical expertise.

» Still missing a lot of registered EOs in the database.

* Biggest challenge is recruitment of inspectors with
knowledge on medical devices.

Rating of available human resources from 1 (least sufficient) to 5 (most sufficient)
(N=11)
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The second section of the questionnaire dealt with training and qualifications. Eight EU
NCAs carry out induction training, whilst the other three have no defined training plan
set for medical device inspectors. Nine EU NCAs follow a pre-determined training plan
for medical device inspectors. Two participants remarked that content and duration of
the training depends on the background and experience of the newly recruited inspector.

Induction training approaches include the following:

* Theoretical (8 hours plus test) and practical training (on-site inspection — number

of which to be defined according to the trainee) (n= 2)

6-12 months of training on inspection techniques and applicable regulation/s (n=2)

* 2-4 months of training covering internal procedure training and regulation/s (n= 2)

* Inspection observations at other EU NCAs (n=2)

* Shadowing of a senior inspector (n=3)

Table 3.4 highlights inpectors’ opinion regarding the areas related to devices in which
inspectors at their competent authority require further training in. Training need was

rated from a score from 1 (least needed) to 5 (most needed).
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Table 3.4: Mean rating score of indicated areas for which inspectors require more
training (N=11)

Training Area Mean Rating Std. Deviation
Score

Familiarisation with QMS 2.6 1.3
Following internal procedures 2.2 1.4
Effective communication 2.5 1.0
Experience in the design, manufacture,
and/or quality assurance of medical 3.1 0.9
devices
Report writing 2.8 1.7
Knowledge of notified body (NB)

. . . 23 1.3
designation and monitoring
Experience in validation of

. 3.4 0.8

manufacturing processes
Public speaking 2.5 0.9
Specialist Processes 3.8 1.1
IVDs 3.2 1.3
Technical file review 33 0.9
Inspection skills (soft skills 2.5 1.3
Software as a medical device 4.1 1.2
Writing and grading inspection findings 2.9 1.3
Risk analysis 2.7 1.4

X? = 38.6, p-value = 0.001
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The Friedman test is applied to compare the average rating scores across multiple related
statements. The null hypothesis states that the mean rating scores provided to the
statements are similar and is accepted if the p-value is larger than the 0.05 level of
significance. The alternative hypothesis states that the mean rating scores provided to the
statements differ significantly and is accepted if the p-value is less than the 0.05 criterion.
The most training area required for medical devices inspectors with a mean rating score
(MRS) of 4.1, was for software as a medical device. This was followed by the training area
regarding specialist processes, (MRS 3.8), examples of which are sterilisation and clinical
evaluation review. Similarly, in third and fourth place, are experience in the validation of
manufacturing processes, (MRS 3.4), and technical file review, (MRS 3.3). The least
areas for which inspectors require training were identified as being following internal
procedures, (MRS 2.2), knowledge of NB designation and monitoring, (MRS 2.3), and
public speaking (MRS 2.5).

The number of experts per field of expertise from the different 11 EU NCA replies were
grouped and presented in Figure 3.4. Four participants replied that expertise is not defined
in their competent authority, whilst two participants replied that all their inspectors hold a
broad cross-sectional knowledge regarding devices. Five NCAs registered the number
of expertise per area identified, whilst remarking that inspectors at their NCA hold

comprehensive expertise regarding devices.
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Cross-sectional knowledge NG 55
Documentation and labelling |GG 9
Risk Management |G 30
Technical Documentation |G 24

Post-market surveillance - vigilance [N 18

Quality Management Systems [N 18
Classification and intended use [ 16
Production [ 16

Extensive experience [N 14

IVvDs M 13

Field of expertise

Custom made medical devices [ 13
Single-use medical devices [ 13
Clinical Review [ 12
NB auditor [ 11
Sterilisation [l 11
IT systems [l 6
Good Clincal Practice [l 5

Software 4

0 20 40 60 80

Number of experts

Figure 3.4: Total amount of expertise per area identified (N=5)

The highest number of experts were marked for having a broad cross-sectional knowledge
regarding devices (n=65), followed by documentation and labelling (n=59) and risk
management (n=30). The least number of experts identified were regarding software as
a medical device (n=4), good clinical practice (n=5) and in operations of IT systems
(n=6). Figure 3.5 demonstrates the specific number of expertise identified in a sample of

5 member states.
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Figure 3.5: Identified expertise per national competent authority (N=5)
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3.2.3 Identification of Gaps and Risks

The final part of the questionnaire explored challenges and limitations faced within the
respective NCA framework, shedding information on commonly shared gaps by EU

medical device NCAs, as presented in table 3.5

Table 3.5: Mean rating score indicated by challenges in functions of the respective

NCAs (N=11)
Theme Mean Rating Std. Deviation
Score

Human resources — availability of 3.9 12
1mspectors
Conducting training of new and current

3.1 1.3
staff
Current training program followed 2.4 1.4
Implementation of internal procedures 2.2 1.1
Updating regulation 2.9 0.9
Quality management system 2.5 1.1
IT system integration — adopting 35 12
EUDAMED ' )
Internal audits 2.1 1.2
Management 2.1 0.8
Collaboration with stakeholders 24 0.9

X2 (11) = 42.4, p = 0.001

The Friedman test is applied to compare the average rating scores across multiple related
statements These mean rating scores (MRS) varied from 1 to 5, where 1 refers to ‘least
challenging’ and 5 refers to ‘most challenging’. The null hypothesis states that mean
rating scores provided to the statements are similar and is accepted if the p-value is larger
than the 0.05 level of significance. The alternative hypothesis states that the mean rating
scores provided to the statements vary significantly and is accepted if the p-value is less
than the 0.05 criterion.

The biggest challenge identified by EU NCAs with a MRS of 3.9, was availability of

staff holding the required expertise of regulatory medical devices inspectors. This was
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followed by IT system integration, with reference to EUDAMED adoption, (MRS 3.5).
Conducting training of new and current staff (MRS 3.1) and the updating regulation with
a (MRS 2.9), were the third and fourth challenge ranked. The least challenging areas with
regards to functions at the respective NCA, were internal audits and management, (MRS
2.1), each. Remarks provided per theme assigned a rating score of 4 and 5 (highest rating

scores) are outlined in Table 3.6.

Table 3.6: Themes and comments for assigned rating scores 4 and 5

Theme Remarks Rating score
. Being a signatory of the European economic

Updatln‘g area (EEA) agreement, EU law must be 5
Regulation (n=1) | jmplemented separately.

Too many EO compared to the number of
Human inspectors (n=1).
Resources — More human resources needed (n=2).
availability of Few inspectors available, especially for

. 4&5

Inspectors (n=7) | specialist processes (n=1).

It is difficult to secure personnel due to the

current structure of the department (n=1).

Lack of experience of technical personnel

(n=1)
Conducting Hard to find good training courses for
training of new inspectors of MD/IVD.
and current staff | Most courses are industry oriented (n=1). 4&5
(n=5) It is difficult to find suitable experts with

experience to train the staff (n=1).
grlz)rgrf;lrtntrammg No internal training carried out. Activity 41&5S
followed (n=3) will start in 2025 (n=1).

Absence of a national databases reduces the
FT systgm NCA’s capacity to benefit and work on 4&5
Integration — EUDAMED (n=1).
EE%A MED Unclear process map towards EUDAMED

B and no integration yet (n=1).

55



This section outlines the key risks encountered during the conduct of medical device
inspections, as remarked in the questionnaire replies. These risks have implications for
the effectiveness, consistency, and safety of regulatory inspection practices. Types of risk
identified were grouped into three categories: (i) Human Resources Risks, (i1) Operational

Risks and (ii1) Technical Risks, further described in Tables 3.7.

Table 3.7: Types of Risks observed by EU NCAs (N=11)

Type Of Risk Factors/ Comments

Adequacy of inspector’s competence e.g. inspector
not being familiar with the devices made available
due to insufficient preparation ahead of the
inspection and/or lack sufficient knowledge base on
the MDR/ IVDR (n=4).

Planned inspection time, e.g. inspection taking
longer than planned (n=1).

(1) Human Resources
Risks (n=4)

(ii) Operational Risks Language barrier e.g. personnel working with the
(n=7) EO not understanding well (n=1).

Hostile environment during the inspection e.g.
disagreement, disrespectful attitude and lack of
collaboration (n=2).

Criminal activities performed by the economic
operator (n=1).

Unannounced inspections can confuse or anger the
economic operator (n=2).

Absence of a quality management system at a
distributor, leading to an unstructured inspection
(n=2).

(iii) Technical Risks Economic operator missing mandatory registers
(n=7) (n=2).

Lacking clinical evidence for lower risk class devices
(MD and IVD) (n=1).
Inappropriate change management (n=1).

Lack of EU harmonised guidance on when to apply
article 95-98 of the EU (n=2).
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3.2.4  Networking and Future Collaboration

Identified areas of inspection focus for 2024 and 2025, included target inspections for
specific economic operators e.g. class I/A manufacturers, custom-made medical device
manufacturers, including dental laboratories, clinics and orthopaedics. Others include
implementation of a risk analysis file for distributors, software and annex XVI devices,
which refer to clinical performance studies. Harmonisation of approaches is achieved
through ongoing discussions in working groups and through collaboration between EU

NCA:s, as per examples listed in Table 3.8.

Table 3.8: Participation in working groups and collaboration by EU NCAs

* EU Joint Action programs (JAMS 2.0) (n=11).

* Market surveillance working group (MSWG) and
monthly teleconference (n=11).

AtEU level  Medical Devices Inspectors Task force (MDITF)
(n=11) (n=11).

* Nordic Meeting (for the relevant member states; DK,
FI, IS, NO, SE) (n=4).

* Reactive inspections from vigilance cases (n=9).

At national level ¢ Other market surveillance authorities and border
(n=3) control (customs) (n=3).

* Focus on in vitro diagnostics economic operators
(n=2).

At international » With colleagues from FDA and ANVISA during
level (n=2) inspections at the respective NCA (n=1).

» As observers in FDA inspections (n=1).
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3.2.5  Non-compliances identified through Observation Sessions

The two observed joint inspections carried out were for a software manufacturer, with
devices and services within medical imaging IT and cybersecurity, and for a manufacturer
of in-house production, high technology medical and dental laser systems. The three
local inspections followed were connected to an importer of medical equipment, including
processors, feeding tube, stent graft systems and administration sets, and to distributors of
medical devices for intra-dermal use, micro-cannula kit, blood lancets, alcohol prep and
pill cutters.

Systemic non-compliances found at the economic operators’ site, range from a complete
lack of awareness of regulation, to lack of adequate warehousing and non-compliant
technical documentation. Insufficient traceability, encompassing overlooked checks
of devices being made available and lack of temperature control during storage and
transportation was observed. Violation of labelling requirements and absence of a defined
process how to handle compliance and incident reports are other faced non-compliances,
which stem from a struggle to build a quality management system as per ISO standards,
particularly ISO 13485: 2016 - Quality Management Systems for Medical Devices.

The observed non-compliances identified in both the joint EU and local inspections were
were categorised into four themes; (i) Temperature and Warehousing (Table 3.9), (ii)
Quality Management System (QMS) (Table 3.10), (iii) Training (Table 3.11) and (iv)
Technical Documentation (Table 3.12). Non-compliances in the QMS were recorded in
all five inspections.

The non-compliances related to temperature and warehousing observed during an
inspection of a distributor were related to temperature mapping, temperature excursions,

labelling and pest control.
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Table 3.9: Non-compliances related to Temperature and Warehousing

Economic Operator Non-Compliance

Store temperature mapping was not available (n=1).

Temperature excursions not recorded and not

Distributor (n=2) brought to the attention of the MDRP (n=1).

Inadequate labelling in the storage area related to
devices (n=1).

Pest control for rodents and crawling insects were
not available (n=1).

The non-compliances related to QMS observed during an inspection of a distributor,
importer and manufacturers, include improper documentation, lack of procedures, and

inconsistent use of terminology related to medical devices.

Table 3.10: Non-compliances related to the Quality Management System (QMS)

Economic Operator Non-Compliance

Missing procedures e.g. for internal audits, customer
and supplier verification, change control, deviation
Distributor (n=2) and CAPA management (n=1).

Inconsistent terminology used throughout procedures
(n=2).

Lacking reference to the current EU Regulations and
national legislation and guidance documents (n=2).

Documentation was not version controlled. Lack of
Importer (n=1) traceability of documents (n=1).

Missing procedures and document control e.g. for
quality risk management, incident reporting and
document archiving (n=1).

Inadequate execution of corrections in issued

documents (n=2).

Manufact =2
anufacturer (n=2) Procedures for vigilance and reporting not effectively

maintained (n=2).

Regulatory requirements for performance of FSCA
are not properly documented (n=1).
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The non-compliances related to training observed during inspection of distributors, were

related to missing training records and training assessment procedures.

Table 3.11: Non-compliances related to Training

Economic Operator Non-Compliance

Distributor (n=2)

Records of training of the MDRP) were not available
(n=1).

Training assessment procedures is not incorporated
into the quality management system. Lacks reference
to induction, annual and CAPA training (n=1).

The non-compliances related to technical documentation observed during an inspection

of distributors and manufacturers were related to missing documentation pertaining to

device conformity, labelling and document control.

Table 3.12: Non-compliances related to technical documentation

Economic
Operator

Non-Compliance

Distributor (n=2)

Missing pre-requested technical documentation of the devices
distributed e.g. declaration of conformity, manufacturer’s
declaration and notified body’s confirmation letter (n=2).

Manufacturer
(n=2)

Technical documentation of inspected economic operator lacks
systematic and documented assessment of all regulatory
requirements (n=1).

Insufficient document control e.g. in traceability of the
declaration of conformity (n=1).

CE mark not affixed to the devices and to the accompanying
documentation in accordance with the Regulations (n=1).

Insufficient information to identify the device (n=2).

Technical file not compiled in a manner that the documentation

allows assessment of conformity per device with the Regulations

in a clear and transparent manner (n=2).

Missing post-market surveillance report (PMS) for the class I
devices and post market safety update report (PSUR) for the
class IIa devices (n=1).

Labelling of devices does not include all elements in the form of

harmonised symbols (n=1).

60



A thematic analysis was conducted on feedback collected during discussions with EU
medical devices inspectors, held in the context of observation sessions carried out as part
of joint inspections under the JAMS WP6 programme. Three overarching themes faced
by European NCAs were identified and further explored though a structured outline of

categories and their corresponding sub-categories. These are listed in Tables 3.13 - 3.15.

Table 3.13: Theme 1: Main challenges for inspectors

Categories Sub-category

Specific requirements for medical devices inspectors.

Lack of suitable candidates with previous knowledge

1. Recruitment . .
on medical devices.

Government jobs are less attractive for the younger
generation.

Medical devices are given less priority to medicinal
products in mixed regulatory agencies.

Entering the role with minimal prior understanding
of medical devices.

Lack of establishment of training programs.

2. Training Absence of senior medical devices inspectors
available to train junior medical devices inspectors.

Personnel not completing training.
Complex and evolving Regulations.

Proposal of collaboration with pharmaceutical
inspectors.

Travel logistics, involving long travel days away
from home to the inspection site.

3. Job-Specific Issues | Inspectors’ role encompasses a lot of other
time-consuming staff e.g. complaint handling.

Challenging economic operators resulting in a more
resource-intensive inspection.

Quality Management System at the NCA still being
drafted.
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Table 3.14: Theme 2: Action post inspection of economic operators

Categories

Sub-category

1. Sanctions

Absence of established procedures within NCAs.

Frequency and scope of the next inspection might be
increased if an actor is uncooperative.

Fines versus stopping sales/ destroying the identified
non-conforming devices.

Possibility for EO to lose their license to operate if a
non-compliance remains unaddressed.

2. CAPA Process

Requested CAPA by NCAs to be provided within 1
month of inspection.

Varied methods followed regarding verification of
implementation of the CAPA plan, range from none
to systematically checking every non-compliance.
Approach may vary based on the economic operator

type.

Table 3.15: Theme 3: Risk driven selection of economic operator

Categories

Sub-category

1. Proactive versus
reactive inspections

Mainly proactive inspections followed, but a mix a
both is observed.

Planning of inspection based on training purposes.

Reactive inspections usually based on market
surveillance signals, customs data, vigilance or input
from other sources including other competent
authorities.

2. Inspection
frequency

Yearly target number of inspections based on human
resources.

Based on geographical area where organisation is
located.

3. Inspection type

Annual campaign focuses e.g. focus on legacy
devices/ custom-made medical devices vs
pre-defined annual inspection plan list.

Prioritisation of class 1 manufacturers and
custom-made medical devices manufacturers since
they follow self-certification and do no undergo a NB
audit.

62



3.3  Phase III Development of a Competency-Based Framework

A regulatory framework, presented as a Guidance for EU competent authorities was
formulated and is being presented as an overview of the competencies and training
required for EU medical device regulatory inspectors.

A Guidance, entitled MDRSG-CB-01- Medical Devices Regulatory Sciences Guidance:
Competency-based framework for Medical Devices Regulatory Inspectors (Addendum),
was developed based on assessment of the results from Phase I and II, by way of
literature analysed and feedback from EU NCA inspectors, through the questionnaire
and during observation of joint inspections. The document is split into eight main parts,

as summarised in Table 3.16.

Table 3.16: Guidance - MDRSG-CB-01

Section Description

Outline of medical devices terminology and a
description of the types of inspections and types of
non-compliances.

Glossary and List of
Abbreviations

Providing a definition of inspection of medical
devices, an outline of the responsibilities of a
regulatory medical devices inspector, as well as the
skill and competence required.

Introduction, outlining
the scope of the
guidance document

Highlighting members of the inspection team,
division of tasks, and type of inspections performed
by medical device regulatory inspectors at European

Inspection strate . -
P 24 National Competent Authorities.

Overview The chronological steps of an economic operator
inspection are presented, starting from the planning
of the inspection until its completion.

The different levels of capacity; individual,
organisational and environmental capacity were

Capacity Building of outlined. Capacity building intervention elements

Medical Device were described, which include didactic tasks,

Inspectors coaching, applied activities and knowledge transfer

sessions through participation in international and
national working groups.
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Inspector competency
development

A description of the competency profile for medical
device regulatory inspectors, and an overview of
competency categories, including foundational,
functional and technical competencies, with
examples of the respective skills listed. Role specific
activities are specified and mapped to core
competencies, performance indicator/s and remarks.
Examples include evaluation of technical
documentation for regulatory compliance,
performance and coordination of regulatory
inspections and processing analysis of data to assist
with market surveillance actions.

Training and

A list of modules for addressing training on the
Regulation and the processes related to devices. The
three pillars of training are described, which include
foundational, on-the-job and ongoing professional

development .
development training.
A description of training records and training file per
employee are also included.
. Outline of what the guidance document
Conclusion .
accomplishes.
Includes reference to applicable regulations,
References pp &

frameworks . procedures and articles.

Revision History

Denotes first version of the guidance documents.

Annexes

Annex I denotes an “Template for Evaluation Form’
for medical device inspector template and Annex II
represents a ‘Template for Medical Device Inspector
Qualification Sheet’.

Proposals gathered throughout the phases of this study were consolidated into an

introductory Guidance, presenting the role-specific activities expected for medical

device regulatory inspectors, along with an outlined training approach and capacity

building measures. The guidance document suggests a structured process for monitoring

performance and reassessment of competence through competency assessment methods,

and was referred to local expertise within the medical devices regulatory sciences field,

for their validation.
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Chapter 4

Discussion
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4.1 Overcoming Challenges

As the regulatory landscape continues to evolve alongside technological progress and
emerging challenges, the significance of regulatory affairs remains vital, to ensure
public health and facilitate timely and compliant introduction of scientific advancements.
By balancing innovation with safety, regulatory affairs plays a key role in advancing
healthcare. A notable challenge in the regulatory landscape of medical devices is
managing the co-existence of the legacy Directives (such as the Medical Devices
Directive 93/42/EEC and the Active Implantable Medical Devices Directive 90/385/EEC)
alongside the newer (EU) 2017/745 MDR and (EU) 2017/746 IVDR. This overlap
creates challenges in enforcement, surveillance, and in securing a degree of safety and
performance across devices governed by different legislative frameworks. The transitional
phase demands continuous updates to internal procedures and close collaboration with
stakeholders to maintain compliance and patient safety (Kaule et al, 2020). The
European Regulations (2017/745 MDR and 2017/746 IVDR) aim to strengthen public
health outcomes, through advanced medical innovation (Pefiarrubia-Ortiz & Calvo, 2025).
Present discussions are centered on guaranteeing affordable and secure medical devices.
A major concern, as identified in the results of phase I through the analysis of responses of
the EU Commission’s target evaluation, is the availability of medical devices, particularly
high risk paediatric and orphan devices. The challenge of accessibility is attributed to
additional resources required, including an increase in costs, to support both immediate
and future solutions.?

Through the targeted evaluation feedback responses analysis, it was proposed that
dedicated regulatory pathways for innovative technologies should be introduced to
expedite the approval of breakthrough high-risk devices, particularly those addressing
unmet medical needs. Further harmonisation of the requirements for NBs, clearer
guidance and fast decisions for regulatory topics, e.g. for classification rules and

borderline medical devices, are needed to create a level playing field, whilst ensuring

29EU rules on medical devices and in vitro diagnostics — target evaluation. [Internet] [cited 2025 Mar 19].
Available from URL: https://ec.europa.eu/info/law/better-regulation/have-your-say/initiatives/14155-
EU-rules-on-medical-devices-and-in-vitro-diagnostics-targeted-evaluation_en
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consistency and efficiency in certification processes. Since the Regulations came into
force, many MDCG guidance documents have been published. There are particular
aspects where regulators, and other stakeholders, including academics, manufacturers
and other economic operators, identify as areas that need revisiting. These areas
are especially relevant in other to avoid a situation where a negative impact on
medical device availability is envisaged (Malvehy et al, 2022). The literature review
carried out in phase I, revealed that, without a cost-efficient method for producing
the necessary clinical evidence, some manufacturers are anticipated to strategically
opt out of seeking MDR CE marking for specific devices (Malvehy et al, 2022).
Inconsistencies in international regulations further delay the global availability of medical
devices. Diverging requirements between countries pose challenges to launching products
simultaneously worldwide. Although initiatives exist to foster regulatory alignment,
achieving comprehensive harmonisation continues to be difficult (Iwamoto et al, 2023).
Inherently, medical device regulatory inspectors could give essential support for the
provision of conformity assessment, clinical evidence and implementation of quality
management systems, in view of regulatory compliance.

An increase in the demand for competencies is required to assist in securing the supply
of medical devices which abide by the new requirements, as outlined in the results from
phase I of this research. Primarily, this is essential for upholding safety standards for
the intended end users. Added requirements ought not to merely be viewed as a barrier
to innovation in the medical field, but rather as an opportunity. The entire process
is designed to guarantee the quality and efficiency of new devices, thereby supporting
companies in entering the market and distinguishing their products from non-medical
or non-certified devices (Bianchini & Clemens Mayer, 2022). The notified body is
allowed to set restrictions or limitations on high risk medical devices, which can entail
restricting the device’s intended use to a pre-determined cohort or requiring particular
market clinical follow-up studies. Such approach mirrors strategies adopted in other
regulatory frameworks, reinforcing the need for sustained evidence generation to oversee

the risks posed by high-risk medical devices (Dobrynzska et al, 2025).
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There remains uncertainty among the stakeholders involved, making it essential to foster
debate and raise awareness. To achieve this, the first step should involve investigating
perceptions and identifying the current state of knowledge, as well as recognising any
knowledge gaps, e.g., through conducting a survey, as was held by the EU commission
(Fraser et al, 2021). The identification phase involves evaluating the key stakeholders
and their roles in relation to the legislative requirements, incorporated in the regulatory
strategy (Bianchini & Clemens Mayer, 2022). For healthcare professionals, grasping the
evolving partnership between the two governing bodies of medical devices is essential
for effectively navigating the intricate world of medical technology and strengthening
partnerships with industry associations (Daryanani et al, 2025).There is a clear increase
in the engagement of organisations and institutions, both public and private, along
with competent authorities and the medical device industry in pursuing toward optimal
alignment of surveillance guidelines for medical devices across all countries (Reis et al,
2015). Participatory approaches remarked by Woudstra et al (2023), can be grouped into
three inter-related modalities: cooperation through synergy, participation, and advisory
dialogue between stakeholders. Involving stakeholders in the development process helps
align devices with the expectations of key interest groups, which include academic
institutions and relevant end users, improves their practical application and ease of use,
and support a more productive and goal-oriented development cycle (Gregory et al, 2020).
The IMDREF has explored and deliberated on various key issues related to medical devices
harmonisation, such as UDI implementation, the MDSAP pilot and software-integrated
medical devices. The IMDRF strategic plan®® for 2021 to 2025, identified three
interdependent priority areas to achieve the key objectives: (i) pre-market, (i1) post-market
and (iii) relationship with stakeholders. Regulatory challenges in the present regulatory
models for new technologies were identified, including work items on software as a
medical device, medical device cybersecurity and personalised medical devices. Variation

in regulatory frameworks, cultural norms, economic conditions, technical proficiency,

30IMDRF. IMDRF/MC/N39 FINAL:2020 — IMDRF Strategic Plan 2021-2025 [Internet]. IMDREF; 2020
[cited 2025 Mar 4]. Available from URL.:
https://www.imdrf.org/sites/default/files/docs/imdrf/final/procedural/imdrf-proc-n39-strategic-plan-
200925.pdf
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government policies, and additional compliance requirements for manufacturers can
present challenges to achieving harmonisation (Chen et al, 2018). Advancements in
medical device technology have led to significant progress, contributing to the rapid
growth of aesthetic medicine industry. Medical devices are no longer restricted to clinical
applications but are widely utilised in cosmetic surgery.

The global regulatory landscape for medical devices is an intricate framework, consisting
of a network of regulations and standards. Around the world, governmental health
agencies take primary responsibility for regulatory oversight, establishing guidelines for
approval, manufacturing, distribution, and ongoing monitoring. Governmental health
agencies include the Medicines and Healthcare products regulatory agency (MHRA)
in the UK, the Food and Drug Administration (FDA) in the United States, the
Pharmaceuticals and Medical Devices Agency (PMDA) in Japan, Health Canada in
Canada, and the Therapeutic Goods Administration (TGA) in Australia. (Chen et al,
2018).

The PMDA3! in Japan, classifies medical devices into four risk-based categories, ranging
from low-risk to moderate risk, and high risk, depending on their complexity and potential
impact on patient safety. To ensure compliance with industry standards, the PMDA carries
out both on-site and document-based inspections to registered manufacturing sites for
medical devices and in vitro diagnostic medical devices. The objective of the inspections
is to verity quality control and production process alignment with requirements set out
in the QMS, and check that a system capable of producing high-quality devices is
maintained.

The FDA3? goes beyond assessing devices before they reach the market, it also
involves monitoring their performance post-sale and tracking any reported adverse
effects. Manufacturers must document any device-related adverse events, enabling the

FDA to closely oversee safety and take necessary actions, such as implementing recall

3IGMP / QMS / GCTP inspections [Internet]. [cited 2025 May 4]. Available from URL: https:
/Iwww .pmda.go.jp/english/review-services/gmp-qms-gctp/0003.html

32 Affairs O of R. Types of FDA inspections [Internet]. FDA; [cited 2025 May 4]. Available from URL:
https://www.fda.gov/inspections-compliance-enforcement-and-criminal-investigations/inspection-
basics/types-fda-inspections
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strategies. The FDA has warned companies who did not manage to fulfil current good
manufacturing practices requirements under the quality system regulations. Concerns to
fulfil requirements for the CAPA plan regarding device control procedures, validation of
devices. The TGA3? of Australia holds the responsibility for regulating medical devices
using a risk-based classification system comprising of four classes, in parallel to the
frameworks utilised worldwide. Medical device sponsors, including manufacturers, may
be chosen to participate in the Medical Device Vigilance Program pilot, which includes
desktop audits and on-site inspections to check for compliance with the post-market
requirements, by reviewing technical documentation and the quality management system.
The usual procedure for preparing for an inspection, by notifying the sponsor with
an announcement letter, followed by an inspection report after, to the assessment of
corrective actions taken by the stakeholder to address feedback.

Health Canada®* conduct routine and proactive inspections of companies which hold
a medical device establishment licence, which include manufacturers, importers and
distributors. Inspections are scheduled using a risk-based approach, were the inspector
visits the facility to review company’s procedure and take samples of medical devices,
where needed. The appropriate compliance and enforcement actions may be taken based
on the severity of issues identified during an inspection and include recalling the medical
device, stopping importation, controlling the distribution and requesting a change of the
device label. The UK government has enacted legislation modifying the Medical Device
Regulations 2002 (UK MDR) to prolong the acceptance of CE marked medical devices in
the Great Britain market and to facilitate a smooth transition to the forthcoming regulatory
framework. The new legislation will roll out new post-market surveillance requirements
for medical devices to enhance patient safety, while maintaining access to reliable medical

devices. These measures also aim to support the UK’s appeal as a leading market for

33Therapeutic Goods Administration (TGA). Overview of medical devices and IVD regulation [Internet].
Therapeutic Goods Administration (TGA); 2025 [cited 2025 May 4]. Available from URL:
https://www.tga.gov.au/how-we-regulate/tga-learn/sme-assist/sme- guidance- material/overview-
medical-devices-and-ivd-regulation

34Canada H. Government of Canada [Internet]. / Gouvernement du Canada; 2024 [cited 2025 May 4].
Available from URL: https://www.canada.ca/en/health-canada/services/inspecting-monitoring-drug-
health-products/drug-health-product-inspections/about-medical-device-inspections.html
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medical technology innovation. Cruz Rivera et al (2021) remarked that at present, the
UK Government is working towards the development of a regulatory framework for
medicines and medical devices, that will enable the swift approval of cost effective and
novel products for the National Health Service, whilst maintaining market competitive
advantage.

From the results gathered during phase II of the study, three main capacity building
focus areas were identified. These include: (i) training and development, (ii) inspection
procedures, and (iii) inspection management. At an EU NCA, most recruited medical
devices inspectors have a wide scope of responsibilities, mostly due to the limited
number of human resources available. Technical expertise on medical devices is hard to
recruit, especially due to the lack of campaigns regarding medical device knowledge and
regulations and to the lacuna of training programmes available, both on a national and EU
level. Capacity building challenges of mapping training demands to available programs,
include finding the right balance between core competencies and specialised areas e.g.
for specific classes of MDs and IVDs. The evolving field of medical device technology,
results in the need to review and update training material e.g. for transitional periods, as
outlined in regulation 2023/607 and regulation 2024/1860. Challenges can be addressed
by following a progressive training schedule with a suitable format and promotion of a
more discussion-based approach with applied tasks and a less didactic style of learning.
There is a lack of standardisation of inspection procedures for specific areas related
to medical devices, such as for, systems and procedure packs, custom-made medical
devices, software applications, reprocessing, including sterilisation and in-house medical
device manufacturers. Many NCAs also remarked that they lack a national database and
therefore cannot proactively surveil local economic operators. EUDAMED integration
should aid in transparency and actor registration but does not cover distributor registration.
Surveillance is triggered through vigilance case reports or alerts on non-compliances
received from other stakeholders. The third capacity building focus area refers to
inspection management, with some NCAs noting that they have not managed to visit

the registered economic operators even once. Legal support at the respective NCA is
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also vital for executing enforcement methods e.g. through the application of sanctions.
Implementing sanction fees for the enforcement of medical device regulations and for
national legislation, can provide a sustainable funding stream to support the operational
capacity and regulatory activities of the NCA.

The United Nations defines sustainable development agenda as “harmonising economic
growth, social inclusion, and environmental protection.”> A representative case
highlighting the importance of funding and sustainability on capacity building activities,
is the JAMS programme, which is set to conclude in 2026. The JAMS project is funded
for a further one and half year, with the possibility of flagging the project and potentially
secure further funding of the project. Barriers that could contribute to the viability
and continuity of the JAMS programme, include, constrained budgetary and workforce
resources and infrastructure at the NCA level. Absence of a stable funding mechanism,
results in limited availability of technical, logistical, scientific and financial support to
joint inspections.

Sustainability of the joint inspections may be addressed through funding from the EU,
by way of a EU public consultation®® regarding the subsequent long-term budget. The
consultation is currently ongoing and is intended to prepare for the following multi-annual
financial framework (MFF), planned to start in 2028. The intended audience are various
stakeholders, including EU institutions and national authorities, citizens, businesses,
academic and research institutions and is open until 6th May 2025. As per the objective
of the work package programme dedicated to inspections, joint inspections offer the
possibility for networking and collaboration between EU colleagues by working first hand
on an inspection of an economic operator. The latter serves as a tool to align best practices,
through resource sharing of expertise, along with any templates used to facilitate the

inspection process. Fostering a unified approach will enable expertise mapping and helps

33The Sustainable Development Agenda - United Nations Sustainable Development [Internet]. United
Nations; [cited 2025 Apr 19]. Available from URL:
https://www.un.org/sustainabledevelopment/development-agenda/
36public consultations on the EU’s next long-term budget (MFF) [Internet]. 2025 [cited 2025 Apr 8].
Available from URL:
https://taxation-customs.ec.europa.eu/news/public-consultations-eus-next-long-term-budget-mff-
2025-02-25_en
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fill the divergence between EU member states. In addition to facilitating regulatory
alignment, adoption of the project can be resource intensive, involving travelling and
coordination logistics. As identified in the results obtained from phase II of the research,
availability of human resources and technical expertise is one of the highest rated
challenged being faced by medical devices national competent authorities. Execution
of joint inspections will serve as a capacity building tool for the NCAs, in developing a

proficiency model for the conduct of medical device economic operator inspections.

4.2  Regulatory Reliance

The WHO Organisation defines the process of regulatory reliance as when a “regulatory
authority in one jurisdiction takes into account and gives significant weight to assessments
performed by another regulatory authority or trusted institution, or to any other
authoritative information in reaching its own decision.”¥’Reliance practices may be
implemented at any stage throughout the medical device lifecycle, with the degree of
dependence on another authority’s work, differing based on the specific framework
in place. In comparison to pharmaceuticals, medical devices have a wider range of
technology and international regulatory framework evolution, thus the possibility to
standardise regulatory frameworks can be instrumental. As identified in the results
from phase I of this study, the rise in regulatory activities with the implementation of
the Regulations has brought challenges to stakeholders, due to the resources becoming
increasingly limited. By establishing and advancing regulatory reliance frameworks,
medical device regulatory authorities can allocate their resources more efficiently,
allowing them to address higher-priority issues with increased insight and reliability.
Implementation of reliance practices avoids repetition and eases accessibility to secure
and efficient medical devices whilst retaining oversight. It also lowers regulatory demands
on industry, notably for small and medium-sized enterprises (SMEs) (Shaikhouni et al,

2025). A reliance program can be implemented through work-sharing in performing joint

37International Pharmaceutical Regulators Programme [Internet]. [cited 2025 Apr 7]. Available from URL:
https://www.iprp.global/news/outcome-who-survey-reliance
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inspections with various regulatory authorities partnering to execute a regulatory project,
streamlined assessment of a subset of the documents, concentrating on features which
may be specific to the relevant market, and recognition. The latter is the procedure for
recognising a regulatory decision from another competent authority. A formal agreement
between the relevant entities may be made as a form on bi/multilateral recognition. Ahead
of forming the reliance agreement, a sound comprehension of the current system and
whether any changes to the Regulations are necessary.>8

Reliance remains a useful approach for strengthening assessment capabilities. One
method is through conduct of parallel assessments, whereby each CA conducts its own
review, and consensus is reached through coordinated discussions at key milestones.
Alternatively, shared assessment models can be used, in which responsibilities are split
amongst regulators, e.g. through on-site inspection conduct, desktop review inspection or
technical documentation review. Authorities would then collaborate to form a common
decision (Doerr et al, 2020).

In pharmaceutical sector, inspection processes across the globe are standardised through
the Pharmaceutical Inspection Co-operation Scheme (PIC/S), which is a “cooperative
arrangement between Regulatory Authorities in the field of Good Manufacturing Practice
(GMP) of medicinal products for human or veterinary use.”>® Authorities with similar
GMP inspection frameworks are welcome to engage in the cooperation scheme (Prasanna
& Kamaraj, 2024). To date, 56 member authorities are part of the PIC/S organisation,
which strives to work to increase mutual confidence. Reliance was adapted for use
in emergency scenarios as a means to expedite regulatory processes e.g. during the
COVID-19 pandemic. GMP inspections were identified as an opportunity for reliance by
complimenting one’s own scientific capacity with expertise from another authority (Doerr
et al, 2020). Unified guidelines for Good Manufacturing Practices (GMP) and training

programs for inspectors are offered, whilst working towards promotion of synergy and

38Playbook for Medical Device Regulatory Reliance Programs [Internet]. 2025 [cited 2025 Apr 1].
Available from URL.:
https://www.imdrf.org/consultations/playbook-medical-device-regulatory-reliance-programs
3PIC/S Inspectorates’ academy [Internet]. [cited 2024 Apr 8]. Available from URL:
https://picscheme.org/en/pia-home
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outreach among regulatory authorities, local entities, and global organisations, thereby
strengthening mutual trust (Prasanna & Kamaraj, 2024).

For adaptation and implementation to the medical device regulatory sciences, an in-depth
review of conformance to regulatory requirements and checks for conflict of interest
would have to be conducted in an audit of the respective National inspectorates.
Checks to be performed include, but are not limited to; overview of the system
adopted for recruitment of inspectors, training plans followed, and inspection resources,
including inspectors’ qualifications, which are evaluated through both records and
on-site assessments. Inspection processes, consisting of the mode of operations,
planning and preparing for the inspection, reporting templates utilised during the
conduct and reporting of inspection, and methods are rigorously analysed through
documentation and observation of on-site audits. The main benefits of implementation
are training opportunities through participation in specialised seminars, expert forums,
and partnership visits. Indirect benefits from the industrial sector are less number of
inspections being repeated, reduced expenses and increased access through promotion of
experts. Global coherence in regulatory practices and broadened networking channels
between member states is attained and capacity building is sustained (Prasanna &

Kamaraj, 2024).

4.3 Limitations

One of the barriers of this research was that representatives from EU NCAs were not all
willing to complete the questionnaire due to data sensitivity. The data collected from the
questionnaire and through the observed inspections was subjective to personal opinions
and may not represent the viewpoint of other members at the respective competent
Authority. Data collected from the observed economic operator inspections was taken

from a small sample size, which presents a limited representation of data.
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4.4 Recommendations for future research

A comparative evaluation of the EU medical device regulatory system, with other
international frameworks, such as Health Canada, Medical Health Products Regulatory
Agency (MHRA), Therapeutic Goods Association (TGA) and Federal Drug Association
(FDA) could be carried out in future studies, leading to a better understanding of the
various medical device regulatory paths upheld internationally. Harmonised strategies
with competence sharing and regulatory reliance for the various aspects regarding
conformity assessments of medical devices can be performed, through the establishment
of a cooperative workflow, which ensures that efficient approvals and broad international
accessibility are practiced.

A review study on comparison of the most common non-compliances encountered, per
type of economic operator, along with an outline of how the respective non-compliance
should be addressed and can be included in future studies. The establishment of
a regulatory guidance on the method of grading non-compliances, e.g. major or
minor, would help standardise classification of findings across the EU and eliminate
subjectivity between medical device regulatory inspectors when assigning the grading
of non-compliances.

Design and development of a consolidated and accredited European based training
programme pertaining to medical device inspectors, consisting of a list of modules,
detailed with a description of the content, aims, learning outcomes, proposed duration
and key performance indicators for assessment, is another area of interest. Formation
of a training programme can be carried out through collation of in-depth data on the
training plan devised per Member State. Expertise mapping between EU NCAs can be
implemented, leading to resource sharing of technical expertise.

Harmonised inspection procedures, along with set timelines for CAPA responses from
economic operator, compilation of inspection report by the NCA inspectors and ultimately
closing off the inspections can be accomplished through the practice of joint inspections.
The creation of standard templates for use during economic operator inspections, will

streamline the process and ensure consistency across all evaluations, carried out by
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various medical device regulatory inspectors.*

The execution of a local targeted evaluation at each respective member state, for feedback
on the impact of the Regulations on the industry and challenges faced, would enable
NCAs to gain insight on the current real-world scenario, with special reference to their
local market. The aim is of working together to facilitate accessibility of CE marked
medical devices on the market. Based on the literature analysed in phase I of this study,
this can be refined and more detailed, through conduct of exploratory interviews with
locally registered economic operators, presented as focus group discussions conducted
hybrid or in person, or through electronically disseminated surveys. Research integrity
can be enhanced through compilation of feedback gathered from medical devices
inspectors during inspection conduct.

A future area of study could be related to the impact of public sector reforms on
European NCAs, with the implementation of a unified rigorous design to examine the
educational and implementation outcome of capacity building interventions, tied to areas
of future research include insight through exchange of experience on the implementation
of artificial intelligence (AI), reprocessing of devices, in-house production, control
of e-commerce and software as a medical device (allocation of personnel for new
technologies). The development of a network that links research to policy decision
makers, institutional, academic and regulatory organisations, together with healthcare
professionals, help in producing a long term and sustainable effect across time, setting and
teams (Juckett et al, 2022). Adoption of a dedicated advisory group between EU NCAs,
regarding comprehension of the interplay between EU Regulations and the AT act, would
be impactful. There is a need for cohesive regulatory framework that can accommodate
the rapidly evolving landscape of Al-enabled medical devices.

Liaison with the European Medicines Agency Inspectors Working Group on inspector
training and for adapting a unified training program in relation to the medical devices

regulatory sciences, along with partnership with EU medical device NCAs on the

40Good manufacturing practice (GMP) / distribution practice (GDP) Inspectors Working Group [Internet].
[cited 2025 Mar 28].  Available from URL: https://www.ema.europa.eu/en/human-regulatory-
overview/research-development/compliance-research-development/good-manufacturing- practice/
good-manufacturing-practice- gmp-distribution-practice- practice- gdp-inspectors- working- group
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alignment of guidelines and procedures, educational initiatives, and the evaluation
or revaluation of inspectorates as key strategic priorities, will help ensure long-term

sustainability of outcomes.

4.5 Conclusion

Specialised expertise in the identified competencies could enhance their skills to the
requirements of other directorates at the NCA, example in notified bodies assessments,
classification disputes on device risk class, academia and in research and development.
Identification of experts, essential inspector skills and competencies across EU NCAs
strengthens the inspectors’ capacity to perform effective inspections and improve
regulatory compliance by preserving regulatory consistency.

This research supports international regulatory harmonisation through fostering
collaboration across EU NCAs, achieved through collation of leading practices in
phase II of the research. Proposals promoting regulatory reliance through application
of competencies, also opens opportunities for affiliation with countries worldwide.
Regulatory reliance practices avoids repetition and smoothens accessibility to reliable
and high-standard medical devices, whilst retaining oversight and offering the possibility
for a hybrid inspection approach. Regulatory demands on industry are decreased, due to
less inspections, notably for small and medium sized enterprises (SMEs), making way for
adoption of emerging technologies and novel medical devices on the market.

A competency-based framework, as developed in the attached Guidance (Addendum),
fosters a more dynamic and interconnected regulatory environment, ensuring that
expertise is optimally utilised. This research underscores the significance of leveraging
the expertise of technical personnel across EU NCAs, fostering collaboration and
knowledge sharing to enhance regulatory effectiveness and support key operational roles
within NCAs. As the EU navigates the transformative era, embracing digital solutions,
fostering collaboration and prioritising patient outcomes is key to achieving safer medical

devices, whilst upholding consistent standards and practices.
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Economic Operator Regulatory Challenges identified through Literature Review (In the context of the (EU) Medical Device Regulation

(MDR) 2017/745 and In Vitro Diagnostic Medical Device Regulation (IVDR) 2017/746 implementation)

Article Number Identified Challenge Remarks Reference
Proposal for the Medical Device Manufacturers Association to propose
guidelines and relevant standards regarding policies and standards for ethical
. . ) Muskens et al,
1 Ethical challenge. launch of devices, as a form of autonomous regulation. 2017
Medical device industry to collaborate with notified bodies and clinical end
users to enhance transparency.
o . Effort required for Small and Medium sized enterprises (SMEs) to fulfil
Organisation and financial . .. . . . .
. organization and clinical needs, including the addition of new qualified Wagner &
2 requirements of new and
ualified personnel personnel. Schanze, 2018
d p ’ Effect on the medical device portfolio
More difficult to establish a
3 uniform methodology for Expected for transparency and surveillance to be facilitated through Aranda et al,
data collection and EUDAMED application. 2024
dissemination.
At the start of the new regulations, industries might encounter new
Increased regulatory burdens . L o
4 for SMEs compliance obligations, but eventually, organisations are able to decrease the | Chen et al, 2018
' time and cost for market entry approval in multiple countries.
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Article Number

Identified Challenge

Remarks

Reference

Cooperation between medical device businesses and the national competent
authorities is vital for the innovation and competitiveness and for

Guerra- Bretafia

5 Increased costs, hindering establishing a way forward on essential scientific and regulatory matters &
innovation. related to innovative medical device in the early stages. Flérez-Rendon,
Innovative devices are identified by their sharp variation and stark 2018
uncertainty about the regulatory process
) Requirement for more properly trained biomedical engineers for De Maria et al,
6 Economic burden. q propetly tral £
consultation. 2018
Requirement for a timely Software is an evolving area of medical devices with unique elements.

7 adaptation to new traceability The UDI tracking system was implemented to help incident reporting, Bianchini et al,
systems e.g. Unique Device | smoothen the procedure for recalls and field safety corrective actions, whilst 2019
Identification System (UDI). | maintaining effective post-market actions by national competent authorities.

Reclassification of risk . . . ) . .
) ) . Major costs and delays in the recertification process resulting in some Martelli et al,

8 classification of medical : . i )

devices manufacturers choosing not to continue to market their own devices. 2019
Increase in regulatory and
clinical workload for the
medical device manufacturer, | Crucial for all relevant EU economic operators to prioritise clinical benefits e
. Wilkinson & Van
9 as per requirement for a

specification of the clinical
benefit expected to be
included.

and incorporate recommendations on how to demonstrate them in developed
guidelines on clinical evidence.

Boxtel, 2019
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Article Number

Identified Challenge

Remarks

Reference

Deceleration of medical

Resource constraints for SMEs.
Concerns about disadvantages faced by small companies and reduced
innovation, potentially slowing down medical advancement.

Kedwani et al,

10 progress through innovation. | Manufacturers to evaluate every sector— require a pre-determined procedure 2019
of registration which aligns differing registration procedures and ensures
compliance with regulations.
11 Administrative costs. Increased costs inhibit innovation. Contardi, 2019
12 Notified B(?d%es closing Compliance with the CE mark regul'a‘tlons presents as a challenge to their Pelayo et al, 2020
down or declining to apply. competitiveness.
SME:s at a disadvantage due to the administrative costs in relation to the
13 Administrative costs, increased requirements. Maresova et al,
affecting innovation. Medical device innovation is affected by public policy e.g. regulation, refund 2020
procedures and government grants at each stage.
Independence of notified ) . . EUDAMED visibility. . . Thienpont et al,
14 .. . Notified bodies get paid by the manufacturers to evaluate their devices.
bodies is questionable. ) : . . 2020
Multiple procedures in the MDR ensure impartiality and transparency.
Limited capabilities and
resources for regulatory - . . . ..
15 compliance by SMEs. Limited expertise among the EU having varied and correct clinical Ben-Menahem et

Ambiguous prerequisite for
clinical evidence.

adaptability of device technologies and device-risk management.

al, 2020




S6

Article Number Identified Challenge Remarks Reference
Regulatory expertise, time & | Maintaining up-to-date regulatory expertise and dedicating adequate funds,
16 ) . Kaule et al, 2020
human resources. time and personnel pose the most pressing challenge for SMEs.
Increased requirements for Additional clinical data required for particular medical devices in the Fink & Akra,
17 clinical evidence pre-market and post-market phase. 2020
) E.g. application of the National Joint Registries as real-world data
Lack of notified bodies to Manufacturer re—c§rt1ﬁcat1on of ex%stlng pr0§ucts with compliance tq thc?
. MDR has ended up in sharp decline in evaluation and development activities
perform the conformity s . .
within manufacturer companies to be focused on documentation
assessment. -
re-assessment for the current products. Vasiljeva et al,
18 Decrease launch of new . . . .
. L Procedure in relation to time and budget for compliance processes under 2020
medical devices in European
single market and withdrawal MDR are unclear.
£ . Could compel SME:s to opt for medical device launch in non-EU markets
of current devices.
where regulatory processes are more clearly defined.
19 Ethics and risk management Application and evaluation of a risk management approach Carden &
gement. pp & Pproact. Oladopo, 2021
. . Natural language processing (NLP) techniques — allow for development of De Lucio &
Complexity and economic LT . . . o
20 costs objective indicators on those dimensions and analysis of effects. Mora-Sanguinetti,
) Rationalises the efforts of public administrations to achieve better regulation. 2022
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Article Number

Identified Challenge

Remarks

Reference

Cost — in offering

71 evidence-based support for The tighter requirements will affect future supply, expandability and device Malvehy et al,
the performance and safety costing. 2021
of current medical devices.
. ) ) ) Arnould et al,
22 Implementation of software. Addressing the complexity of the regulation. 2021
Financial and administrative
. ) . . Maresova et al,
23 load. Higher certification charges for conformity assessments. 2001
Innovation
Cost in certification leading .. . . Shatrov &
24 to shortages. A benefit is in the enhanced device traceability. Blankart, 2022
Small and medium sized
enterprises could find the e . I
. . Healthcare institutions are facing greater accessibility to complex
regulations difficult to handle : . N . Garzotto et al,
25 i e technologies but lack evidence of their clinical effectiveness and cost
with the growing intricacies efficienc 2022
and the paradigm shifts Y
required.
More stringent and new
requirements of clinical
26 evaluation, for post-market Necessity for assessing clinical evidence. Niemiec, 2022

surveillance and for notified
bodies.
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Article Number

Identified Challenge

Remarks

Reference

Heavy Regulatory domain —
lack of tangible financial

Start-ups to follow an effective risk management process to account for
different possible risks during their development.

27 ) ) . i i . . . Kheir et al, 2022
capacity and intangible Need to also consider development process risks, in conformity with the
resources. applicable regulations.
Significant increase in cost Current regulations are seen as overly complex, with certification processes
and time to market, considered ineffective, unethical and unsustainable. )
28 : . . . . : . Baines et al, 2022
potentially overstretching Additional effort is required to ensure a clear understanding and uniform
start up capabilities. interpretation of medical device certification procedures.
. Methods of financial repercussions of medical device regulation assessment .
Appropriate costs & . w . . . . o Maci &
29 o pepe . include “cost-effectiveness analysis, cost-minimisation analysis, cost-utility _
availability of a flexible NB. : ) ) v, MareSova, 2022
analysis, safety, efficacy, cost effectiveness and compliance costs.
Limited infrastructure in
testing and sustaining the It was proposed to hire a full-time program lead, overseeing the MDR Hennein et al,
30 . i s ) o
MDR program amidst their programs within health systems and reinforce program stability. 2022
health system.
Increased cost for economic
31 operators in competitiveness | Additional requirements resulted in the need for an added budget and human | Bayrak & Safak

and increase in import cost of
medical devices.

resources for manufacturers and other economic operators.

Yilmaz, 2022
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Article Number

Identified Challenge

Remarks

Reference

32

Increase in cost for
developing and maintaining
product on the market.

Concern on regulation clarity.

Maresova, 2023

33

Expanded requirements for
clinical evidence.
Fewer certified notified
bodies (NB).
Added time for CE
certification.

Proposal for alignment in the responsibilities of the organisations
establishing nation wide pricing and reimbursement policies.

Tarricone et al,
2023

34

Medical devices availability
and clinical evaluation
requirements.

Postponement of the release of novel medical devices.

McDermott &
Kearney, 2023

35

Recommendation for a more
pre-emptive strategy to
identify devices at risk of
market withdrawal.
Cost and uncertainty
surrounding the new MDR
requirements.
Unique Device Identifier
(UDI), increased for
technical documentation,
along with higher resource
allocation, cost, and
ambiguity on new
requirements.

Bottleneck in availability of medical devices.
Downsize product portfolio.

Product-specific regulatory demands and the formation of a quality
management system related with the UDI system following application date
of the MDR.

Overwhelming additional expenditure.

Carl &
Hochmann, 2023
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Article Number

Identified Challenge

Remarks

Reference

Unavailability of several
high-risk paediatric medical

Barrier: difficulty in providing clinical investigation data for devices used by
a limited patient population.

Guerlich et al,

36 devices, due to considerable | Most notified bodies (NBs) fail to involve paediatric experts in the evaluation 2023
financial expense for their process, and there is a limited capacity of NBs to manage the growing
evaluation. number of medical devices.
This is due to increased requirements for:
Investment cost — sharp rise post-market surveillance requirements and device performance across their Bretthauer et al
37 in development and approval entire life cycle. 2003 ’
of a medical device. Delay in certification of devices throughout the EU due to lack of notified
bodies and increased requirements for device testing.
Increase in financial and
personnel requirements for
conformity assessment of Interviewed parties reported that decision-making based on the available Huusko et al
38 medical devices, with an regulation process to be challenging . ’
. . . . . o 2023
effect on market A gap in the information published and its application.
competitiveness and
innovation.
Increase in costs, sensitivity Cooperation and correspondence among various stakeholders integrate the
39 of MD research design and P P £ i . £ Tsai et al, 2023
.. . development process of medical devices.
clinical applications.
Increased requirements for
satisfactory clinical evidence . o S . . L
y e Possible diminished availability of particular medical devices in the EU and McDermott &
40 for producing an MDR . oy o1 .
. . . a delay in accessibility to new devices. Kearney, 2024
compliant clinical evaluation
report.




001

Article Number

Identified Challenge

Remarks

Reference

Reconsideration of product
portfolio leading to reduced

Encouragement of a more active approach to gather information on devices

Melvin et al,

41 availability of devices, that are at risk of market withdrawal and expanding market approvals — role 2004
especially for orphan and of expert panels.
paediatrics.
Administrative expenses for Potential strategies for promoting the creation of innovative medical . .
. . ) ) ) ) Chettri & Ravi,
42 small and medium technologies through creating regulatory sandboxes, offering tax incentives, 2004
enterprises (SMEs). promoting public-private partnerships.
Uncertam‘t Y E.II?OUt device Issues concerning compliance with regulations, risk control and patient Pinheiro et al,
43 history, reliability concerns
. . safety. 2024
and risks to data security.
Inconsistency among
procedures and requirement
per respective notified body. Experts from medical device companies emphasised the importance of
44 e . . . o . Han et al, 2024
Prolonged waiting times for interdisciplinary collaboration and enhanced clarity in regulatory policy.
pre-planned testing with
testing labs in the EU.
45 More restricted research and Introduction of a more challenging approval mechanism Pefiarrubia-Ortiz
development processes. £Ing app ’ & Calvo, 2025
46 Increased workload Increased cumulative count of queries. Dobrzgg;l;a etal,




References

Arnould A, Hendricusdottir R, Bergmann J. The complexity of medical device regulations
has increased, as assessed through data-driven techniques. Prosthesis. 2021;3(4):314-30.

do1:10.3390/prosthesis3040029

Aranda J, Dobrzynska A, Rosario-Lozano MP, Rején-Parrilla JC, Epstein D,
Blasco-Amaro JA. Regulatory perspectives on post-market evidence generation
schemes for high-risk medical devices: A systematic review. Expert Review
of Pharmacoeconomics &amp; Outcomes Research. 2024 Dec;25(3):337-51.
doi:10.1080/14737167.2024.2431234

Baines R, Hoogendoorn P, Stevens S, Chatterjee A, Ashall-Payne L, Andrews T, et al.
Navigating medical device certification: A qualitative exploration of barriers and enablers

amongst innovators, notified bodies and other stakeholders. Therapeutic Innovation

&amp; Regulatory Science. 2022;57(2):238-50. doi:10.1007/s43441-022-00463-4

Bayrak T, Safak Yilmaz E. What will be the economic impact of the New Medical Device
Regulation? an interrupted time-series analysis of Foreign Trade Data. Value in Health

Regional Issues. 2022; 29:1-7. doi: 10.1016/j.vhri.2021.07.010

Ben-Menahem SM, Nistor-Gallo R, Macia G, von Krogh G, Goldhahn J. How the new
European Regulation on medical devices will affect innovation. Nature Biomedical

Engineering. 2020;4(6):585-90. doi:10.1038/s41551-020-0541-x

Bianchini E, Francesconi M, Testa M, Tanase M, Gemignani V. Unique device
identification and traceability for medical software: A major challenge for manufacturers
in an ever-evolving marketplace. Journal of Biomedical Informatics. 2019; 93:103150.

doi: 10.1016/5.jb1.2019.103150

Bretthauer M, Gerke S, Hassan C, Ahmad OF, Mori Y. The new European Medical Device

101



Regulation: Balancing Innovation and Patient Safety. Annals of Internal Medicine.

2023;176(6):844-8. doi:10.7326/m23-0454

Carden L, Oladapo B. An ethical risk management approach for medical devices. Risk
Management and Healthcare Policy. 2021; Volume 14:2311-8. doi:10.2147/rmhp.
s306698

Carl A-K, Hochmann D. Impact of the new European Medical Device Regulation:
A two-year comparison. Biomedical Engineering / Biomedizinische Technik.

2023;69(3):317-26. doi:10.1515/bmt-2023-0325

Chen Y-J, Chiou C-M, Huang Y-W, Tu P-W, Lee Y-C, Chien C-H. A comparative study
of medical device regulations: US, Europe, Canada, and Taiwan. Therapeutic Innovation

&amp; Regulatory Science. 2018;52(1):62-9. doi:10.1177/2168479017716712

Chettri B, Ravi R. A comparative study of medical device regulation between countries
based on their economies. Expert Review of Medical Devices. 2024;21(6):467-78.

doi:10.1080/17434440.2024.2360979

Contardi M. Changes in the medical device’s regulatory framework and its impact on the
medical device’s industry: From the Medical Device Directives to the Medical Device

Regulations. Erasmus Law Review. 2019;12(2):166—77. doi:10.5553/elr.000139

De Lucio J, Mora-Sanguinetti JS. Drafting “Better regulation”: The Economic Cost
of regulatory complexity. Journal of Policy Modeling. 2022;44(1):163-83. doi:
10.1016/j.jpolmod.2021.10.003

De Maria C, Di Pietro L, Diaz Lantada A, Madete J, Makobore PN, Mridha M, et al.
Safe innovation: On medical device legislation in Europe and Africa. Health Policy and

Technology. 2018;7(2):156-65. doi: 10.1016/5.h1pt.2018.01.012

Dobrzynska A, Rejon-Parrilla JC, Epstein D, Aranda-Lépez J, Fraser AG, Blasco-Amaro
JA. Survey of notified bodies reveals very limited use of conditional certification

for high-risk medical devices. Frontiers in Medical Technology. 2025;7.

102



doi:10.3389/fmedt.2025.1504294

Fink M, Akra B. Regulatory clearance: How are outcome measurements critical? Injury.

2020;51. doi: 10.1016/j.injury.2019.10.071

Garzotto F, Comoretto RI, Dorigo L, Gregori D, Zotti A, Meneghesso G, et al. Preparing
Healthcare, academic institutions, and notified bodies for their involvement in the
innovation of medical devices under the new European Regulation. Expert Review of

Medical Devices. 2022;19(8):613-21. doi:10.1080/17434440.2022.2118046

Guerlich K, Patro-Golab B, Barnacle A, Baumann U, Eicken A, Fraser AG, et
al. European expert recommendations on Clinical Investigation and evaluation of
high-Risk Medical Devices for Children. Acta Paediatrica. 2023;112(11):2440-8.
doi:10.1111/apa.16919

Guerra-Bretafia RM, Florez-Rendén AL. Impact of regulations on innovation in the
field of medical devices. Research on Biomedical Engineering. 2018;34(4):356-67.
doi:10.1590/2446-4740.180054

Han Y, Ceross A, Bergmann J. More than red tape: Exploring complexity
in medical device regulatory affairs. Frontiers in Medicine. 2024;11.

doi:10.3389/fmed.2024.1415319

Hennein R, Goddard E, Sherman JD. Stakeholder perspectives on scaling up
medical device reprocessing: A qualitative study. PLOS ONE. 2022;17(12). doi:
10.1371/journal.pone.0279808

Huusko J, Kinnunen U-M, Saranto K. Medical device regulation (MDR) in Health
Technology Enterprises — Perspectives of managers and regulatory professionals. BMC

Health Services Research. 2023;23(1). doi:10.1186/s12913-023-09316-8

Kaule S, Bock A, Dierke A, Siewert S, Schmitz K-P, Stichm M, et al. Medical device

regulation and current challenges for the implementation of new technologies. Current

103



Directions in Biomedical Engineering. 2020;6(3):334—7. doi:10.1515/cdbme-2020-3086

Kedwani M, Schréttner J, Baumgartner C. Analysis of regulatory requirements of medical
devices and in-vitro diagnostics worldwide for the development of an efficient procedure
of registration for manufacturers of Medical Products. Current Directions in Biomedical

Engineering. 2019;5(1):609-12. doi:10.1515/cdbme-2019-0153

Kheir O, Jacoby A, Verwulgen S. Risk identification and analysis in the development
of medical devices among start-ups: Towards a broader risk management framework.
Medical Devices: Evidence and Research. 2022; Volume 15:349-63. doi:10.2147/mder.
s375977

Maci J, MareSova P. Critical factors and economic methods for regulatory impact
assessment in the Medical Device Industry. Risk Management and Healthcare Policy.

2022;Volume 15:71-91. doi:10.2147/rmhp. s346928

Malvehy J, Ginsberg R, Sampietro-Colom L, Ficapal J, Combalia M, Svedenhag P. New
regulation of medical devices in the EU: Impact in dermatology. Journal of the European

Academy of Dermatology and Venereology. 2021;36(3):360—4. doi:10.1111/jdv.17830

Maresova P. Impact of Regulatory Changes on Innovations in the Medical Device

Industry. Int J Health Policy Manag. 2023;12:7262. doi: 10.34172/ijhpm.2022.7262.

Maresova P, Hajek L, Krejcar O, Storek M, Kuca K. New regulations on medical devices
in Europe: Are they an opportunity for growth? Administrative Sciences. 2020;10(1):16.

do1:10.3390/admsci110010016.

Maresova P, Rezny L, Peter L, Hajek L, Lefley F. Do regulatory changes seriously affect
the medical devices industry? evidence from the Czech Republic. Frontiers in Public

Health. 2021;9. doi:10.3389/fpubh.2021.666453

Martelli N, Eskenazy D, Déan C, Pineau J, Prognon P, Chatellier G, et al. New European

Regulation for Medical Devices: What is changing? Cardiovascular and Interventional

104



Radiology. 2019;42(9):1272-8. doi:10.1007/s00270-019-02247-0

McDermott O, Kearney B. A review of the literature on the new European
Medical Device Regulations Requirements for increased clinical evaluation.
International Journal of Pharmaceutical and Healthcare Marketing. 2024;19(1):1-21.

doi:10.1108/1jphm-07-2023-0060

McDermott O, Kearney B. The value of using real-world evidence as a source
of clinical evidence in the European Medical Device Regulations: A Mixed
Methods Study. Expert Review of Medical Devices. 2023;21(1-2):149-63.
doi:10.1080/17434440.2023.2291454

Melvin T, Dooms MM, Koletzko B, Turner MA, Kenny D, Fraser AG, et al. Orphan and
Paediatric Medical Devices in Europe: Recommendations to support their availability

for on-label and off-label clinical indications. Expert Review of Medical Devices.

2024;21(10):893-901. doi:10.1080/17434440.2024.2404257

Muskens IS, Gupta S, Hulsbergen A, Moojen WA, Broekman MLD. Introduction
of Novel Medical Devices in surgery: Ethical challenges of current oversight and
Regulation. Journal of the American College of Surgeons. 2017;225(4):558-65. doi:

10.1016/j.jamcollsurg.2017.07.1068

Niemiec E. Will the EU Medical Device Regulation help to improve the safety and
performance of medical Al devices? Digital Health. 2022; 8:205520762210890.
doi:10.1177/20552076221089079

Pelayo S, Marcilly R, Bellandi T. Human Factors Engineering for Medical Devices:
European regulation and current issues. International Journal for Quality in Health Care.

2020;33(Supplement_1):31-6. doi:10.1093/intghc/mzaal03

Penarrubia-Ortiz S, Calvo E. European Medical Devices Regulation: A plea for ensuring

safety without slowing access to innovation. Journal of Shoulder and Elbow Surgery.

2025;34(1):332—-6. doi: 10.1016/j.jse.2024.08.011

105



Pinheiro AM, Chettri B, Mehra A, Deepti I, Ravi R. Regulatory landscape, risks,
and solutions for refurbished Medical Devices: A comparative analysis in the US,
EU, Malaysia, and Ghana. Expert Review of Medical Devices. 2024;21(9):819-28.
doi:10.1080/17434440.2024.2390581

Shatrov K, Blankart CR. After the four-year transition period: Is the European Union’s
medical device regulation of 2017 likely to achieve its main goals? Health Policy.

2022;126(12):1233-40. do1: 10.1016/j.healthpol.2022.09.012

Tarricone R, Banks H, Ciani O, Brouwer W, Drummond MF, Leidl R, et al. An
accelerated access pathway for innovative high-risk medical devices under the new
European Union Medical Devices and Health Technology Assessment Regulations?
Analysis and Recommendations. Expert Review of Medical Devices. 2023;20(4):259-71.
doi:10.1080/17434440.2023.2192868

Thienpont E, Quaglio G, Karapiperis T, Kjaersgaard-Andersen P. Guest editorial: New
Medical Device Regulation in Europe: A collaborative effort of stakeholders to improve
patient safety. Clinical Orthopaedics &amp; Related Research. 2020;478(5):928-30.
doi:10.1097/corr.0000000000001 154

Tsai 1I-C, Wang C-D, Chen P-T. Strategies for medical device development: User
and stakeholder perceptions. Journal of Healthcare Engineering. 2023;2023(1).
doi:10.1155/2023/6724656

Vasiljeva K, van Duren BH, Pandit H. Changing device regulations in the European
Union: Impact on research, Innovation and Clinical Practice. Indian Journal of

Orthopaedics. 2020;54(2):123-9. doi:10.1007/s43465-019-00013-5

Wagner MV, Schanze T. Challenges of medical device regulation for small and Medium
Sized Enterprises. Current Directions in Biomedical Engineering. 2018;4(1):653-6.

doi:10.1515/cdbme-2018-0157

Wilkinson B, Van Boxtel R. The Medical Device Regulation of the European Union

106



intensifies focus on clinical benefits of devices. Therapeutic Innovation &amp;

Regulatory Science. 2019;216847901987073. doi:10.1177/2168479019870732

107



Appendix 11T

Analysis of responses within published evaluation entitled '"EU rules on

medical devices and in vitro diagnostics - targeted evaluation"
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Challenges encountered with the implementation

Country Stakeholder of the Regulations (EU) 2017/745 MDR & (EU)
2017/746 IVDR
Extensive documentation and evidence requirements
Austria Business for smaller companies. Increased administrative
burden.
Austria Research Extensive documentation and repeat tests per product
Institution variation required from manufacturers.
Regulatory burden, long approval processes and
Belgium Business added uncertainty have decreased Europe’s appeal
for new devices.
Increased requirements by the MDR, causing
. . increased cost and effort which will result in
Belgium Business . .
uneconomical production and reduce development of
innovative devices.
) ) High prices imposed with unidentified timeline for
Belgium Business . .
recertification procedure.
) Research Imbalanced evaluation in the context of public health
Belgium I .
Institution of CE mark and safety of devices.
Increased regulatory burden with [IVDR
. Research implementation. Additional staff requirement poses
Belgium o .\ .
Institution an additional burden on resources, which lessens
time available for research and development.
Research Increased costs which affect accessibility of
Belgium . innovative treatments for broader patient groups
Institution
across the EU.
) ) Lack of methods and structure of submissions or
Belgium Business .. .
timelines for procedures are not outlined.
Non Tight requirements imposed by the regulations
Beleium overnmental prolong approvals and accelerate costs.
& £ R Notified Bodies (NBs) limited capacity causing
organisation . . .
major delays for certification.
Non - . .
. The IVDR regulation could result in a shortage of
Belgium governmental g . .
. vital importance of genetic diagnostics.
organisation
. . Uncertainty and inconsistency in the implementation
Belgium Business .
of the regulation.
Uncertainties regarding costs, timelines and vague
Belgium Business requirements regarding conformity assessment

procedures.
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Challenges encountered with the implementation

Country Stakeholder of the Regulations (EU) 2017/745 MDR & (EU)
2017/746 IVDR
Non - Regulations are being viewed as a disincentive for
Belgium governmental | innovative devices due to the extended timelines and
organisation increased capital required.
. . Overstretched NB.

Belgium Business . . .

Increased clinical evidence requirements.
Availability of medical devices and IVDs caused by

Belgium Hospital expensive recertification process required to stay on
the market, along with the lack of notified bodies.

. . Disproportionate costs with requirements at all steps

Belgium Business prop . -4 - P
of the lifecycle, affecting devices availability.

Non - .
. Unclear regulatory provision for custom-made

Bulgaria governmental . .

. medical devices.
organisation
. Unfeasible clinical evaluation requirements.
Canada Business .
Increased CE marking costs.
Long-standing CE certifications revoked.
Devices getting rejected on minor non-conformities,

Canada Business which often have no direct impact on safety or

performance.
Impractical clinical evaluation requirements.
. . Discontinuation of some products due to the IVDR.

China Business .

Increase in resource and staffing demands.

Czech Increased administrative burden for

. Business micro-enterprises, such as custom-made medical

Republic .
device manufacturers.

Czech ) IVDR - Significant regulatory challenge with

. Business .

Republic increased demand on personnel and resources.
Large demands resulting in excessive costs, mostly
for devices that have been long on the market. Lack

Italy Business of uniformity in assessment of technical
documentation and notified body requests, cost of
assessment and responses time.

Limited access to these specialised resources, which
Research got matured with Regulations implementation.
France R Require more researchers to play a vital part in
Institution

carrying out a thorough technical analysis requiring
scientific and technical expertise.
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Challenges encountered with the implementation

Country Stakeholder of the Regulations (EU) 2017/745 MDR & (EU)
2017/746 IVDR
. Increased burden of validation which prevents
France Laboratories . .
innovation and development of new tests.
France Business Yague reqtprements and }eave a gap for .
interpretation by the bodies who check compliance.
France Business Increased costs.
France EU citizen Increased costs and delays.
France Business Complex regulation.
France EU Citizen Level of funds requ.lred .to tackle qughty issues and to
address the processing times by notified bodies.
France Business Increased costs on industry.
France EU Citizen Increased costs by notified bodies.
MDR and IVDR regulatory requirements are
disproportionate compared to the risks, for a big
France EU Citizen majority of devices, which negatively affects
innovation, competitiveness and sustainability of
small businesses.
France Business Increased financial means for CE marking.
. Increased regulatory hurdles in the conformity
France Business
assessment route followed by manufacturers.
Increase in regulatory costs for manufacturers and
instabilities, compared to the directives, don’t make
France Business the regulations transparent and sustainable. Increased
in the number of documents to be provided and
maintained.
Innovation in the design and certification of medical
France Business devices are penalised, along with all European
SMEs.
Increased demand for human and financial resources
France BU Citizen for SMEs. Conditions for use of the CE brand
according to the MDR are easier for non-EU actors
than for European manufacturers.
France Business Increased expense, pushing for the formation of large
groups.
. Start-ups and SMEs focus on costs and delays, which
France Business

cumulate even before entering on the market.
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Challenges encountered with the implementation

Country Stakeholder of the Regulations (EU) 2017/745 MDR & (EU)
2017/746 IVDR
. Added financial and administrative requirements
France Trade Union . A
which present a great risk for SMEs.
France Trade Union Increased regulatory demand for SMEs.
Majority are SMEs who face challenges in adapting
France Business to the transition periods and resumption of
certification of new devices.
Regulatory constraints due to increased time, cost
) and unpredictability of conformity assessments, in
France Business . . .
particular for start-ups and SMEs causing delay in
market entry.
. Added documentation requirements which does not
France Business . . .
match the actual risk level of medical devices.
Non - . .
Extended delays due to the regulations not being
Germany governmental . .
. ready to back up innovative methods.
organisation
Research )
Germany - Increased costs on laboratories.
Institution
Long certification times and increased costs for
Germany Business certification and maintenance. Market delays caused
by the long lead times at the NB.
Cost and effort required will result in unfeasible
production which will affect health care provision
Germany Business and the development of innovative devices,
especially for the lower risk devices in class I and the
added effort required for regulatory compliance.
Difficulty in overcoming bureaucratic hurdles by
) small companies and in relation to launch products
Germany Business . . .
on the market. Innovation is slowing down causing
manufacturers to move their devices outside Europe.
. Bureaucratic hurdle causing innovation to slow down
Germany Business i .
and companies to migrate from Europe.
The alignment of guidelines and procedures,
.. educational initiatives, and the evaluation or
Germany EU Citizen . . :
reevaluation of inspectorates as key strategic
priorities
Long process from initial contact with notified body
Germany Business to CE marking, causing a delay. NBs face limited

resources and capacity.
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Challenges encountered with the implementation

Country Stakeholder of the Regulations (EU) 2017/745 MDR & (EU)
2017/746 IVDR
. Imprecise regulations causing manufacturers to sell
Germany Business . . . . .
in other countries with less strict requirements.
Economically and strategically challenging for
Germany Business SME:s. Authorisation of new medical devices under
the MDR is financially challenging.
Germany Business SMEs at'a' disadvantage since they are not managing
the transition to the Regulations.
Non - .
Lack of transparency on the preclinical safety
Germany governmental . . .
. requirements for medical devices.
organisation
. Added bureaucracy and costs, which causes product
Germany Business . . . o .
discontinuation and a decrease in innovation.
More burdensome for SMEs, with a reported 67%
. discontinuing their devices. A quoted 91% reported
Germany Trade Union higher certification costs and 74% remarked that
bureaucracy was the reason for product discontinuity.
Germany Trade Union Increased regulatory requirements for SMEs.
Increased bureaucracy with the medical device
Germany EU Citizen industry withdrawing up to 35% of its devices from
the market.
German Research Lack of regulatory guidance for products which are
y Institution not intended to fall under the MDR and IVDR.
Range of new requirements causing in added
Germany Business administrative burden, with rules in the regulation
not well defined.
. SME:s e.g. dental laboratories are not well equipped
Germany Business . . . .
to develop clinical evaluations on an academic basis.
Lack of harmonisation in regulation implementation,
German Notified Body | causing different level of strictness and national
Y (NB) interpretation and thus not a fair playing field for all
stakeholders.
Structural issues in the present regulations, resulting
Ireland Business in a complex and costly process for innovative
medical devices.
Ireland EU Citizen Added burden on some manufacturers resulting them

withdrawing from supply.
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Challenges encountered with the implementation

Country Stakeholder of the Regulations (EU) 2017/745 MDR & (EU)
2017/746 IVDR
.\ Compliance with the Regulations have resulted in
Ireland EU Citizen P £ .
added costs for health care laboratories.
Public IVDR caused increased costs and efforts to adapt to
Italy Authorit the requirements e.g. for laboratory developed tests
y used for emerging pathogens.
Inconsistencies with regards to increased safety
. versus a sharp increase in administrative and
Italy EU Citizen . P .
financial burdens for manufacturers, particularly
SMEs.
Increased complexity, costs and administrative
Italy Business requirements on the organisations who affect the
launch of innovative devices on the market.
Non - C e
Increased burden and costs, causing limited access to
Netherlands | governmental i ) .
. devices and more risks to patient health.
organisation
o Present regulations have not managed to meet
Netherlands | EU Citizen . £ &
societal demands.
Netherlands | Business Non-transparent timelines for notified bodies.
Research Increased administrative work and required resources
Netherlands o . . . .
Institution which present a barrier to innovation.
Increased demand for financial and human resources,
which affect smaller companies in a disproportionate
Netherlands | Business manner.
Companies facing transitional challenges from
self-certification to NB certification.
Absence of guides on risk assessment e.g. in
Research . . . .
Netherlands o explanation of implantable devices and for minimal
Institution . .
testing requirements.
Lack of communication regarding clinical evaluation
Netherlands | Business plans.
Increased financial risk for startups.
Tighter documentation requirements & classification
Netherlands | Business rules, along with further testing have sharply
increased costs.
Disproportionate requirements in the IVDR
Research . . : .
Netherlands - regulation which disrupts medical laboratory
Institution

diagnostics.
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Challenges encountered with the implementation

Country Stakeholder of the Regulations (EU) 2017/745 MDR & (EU)
2017/746 IVDR
Too expensive to comply with IVDR — harder to
Research commercialise specialised assays (too complicated).
Norway o s .
Institution Large responsibilities for laboratories that are
well-tested and well-functioning assays.
MDR is very theoretically based with multiple cross
Norway Business references within the regulation making it complex
to interpret and implement.
. Barriers affecting market entry and innovation of
Poland EU Citizen . & y
new devices.
Burdensome planning costs and time for CE marking
Portugal Business processes for medical device manufacturers,
especially micro and SMEs.
Spain Business Time consuming, expensive and not effective.
P Recertification costs, mostly for SMEs.
Sweden Public Increasing requirements in the Regulations entailing
Authority costs and affecting device supply.
Stricter requirements placed for in-house
manufacturers which affects the resources and time
Research . .
Sweden o required to develop such devices and decelerate
Institution ) . .
technological advancements and affecting patient
care.
Sweden Research Financial sustainability of the imposed stricter
Institution requirements.
) Impact on the exclusion of small business, reducing
Sweden Business S . ) .
availability of particular medical devices.
Research Need for further involvement of industry, healthcare
Sweden I institutions and expertise in interpreting and
Institution . .
enforcing the regulation.
Shortage of medical devices due to the cost of time,
resources and finances required to get a CE mark
Sweden EU citizen from the notified body.
Loss of interest in technical innovation within the
EU.
. Risk harmonisation in the IVDR is not always
Sweden Business ) : S }
harmonised with scientific evidence.
Switzerland | Business Expensive and complicated to understand.
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Challenges encountered with the implementation
Country Stakeholder of the Regulations (EU) 2017/745 MDR & (EU)
2017/746 IVDR

Cost of MDR certification.
Switzerland | Business Increased treatment costs and strain on the healthcare
system.

Extensive administrative burden especially for the

Switzerland | Business low headcounts employed with SMEs.

Unclear guide on innovative technologies, such as
artificial intelligence and software as a medical

. Research . . .

Switzerland device. Without the required changes, the

Institution . o .
Regulations could limit growth and patient access to
fair treatment.
United o . .
EU Citizen No transparency in the NB review.
States
. Expenses and extended timelines associated with the
United ) . .
Business EU market have influenced our opinion to delay or
States Dy o . .
reconsider introducing innovative products in the EU.
Reference:

EU rules on medical devices and in vitro diagnostics — target evaluation. [Internet] [cited
2025 Mar 19]. Available from URL: https://ec.europa.eu/info/law/better-regulation/
have-your-say/initiatives/14155-EU-rules-on-medical-devices-and-in-vitro-diagnostics-

targeted-evaluation_en
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Appendix IV

""Identification of leading practices in the medical device regulatory

inspectorate'' Questionnaire
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Invitation to participate in ‘Identification of leading practices in the medical device

regulatory inspectorate’ Questionnaire

Dear Sir/ Madam,

My name is Julia Catania, and I am currently reading for a Doctorate in Pharmacy
Degree at the University of Malta in collaboration with the University of Illinois in
Chicago. As part of the degree requirements, I am conducting a research study titled:
‘Capacity building in medical device regulatory inspectorate’, under the supervision of
Prof Anthony Serracino Inglott and Dr Nicolette Sammut Bartolo.

The aim of the study is to outline capacity building activities in the medical device
regulatory

inspectorate through the development of a framework, as reflected in a guidance
document, with special references to the present European scenario. As part of the study, I
have prepared a questionnaire to capture European competent authorities’ outline of their
inspectorate framework and leading practices. Any data collected from this research will
be pseudonymised and used solely for purposes of this study. The project contributes to
medical device regulatory sciences.

Under the General Data Protection Regulation (GDPR) and national legislation that
implements and further specifies the relevant provisions of said Regulation, you have the
right to obtain access to, rectify, and where applicable ask for the data concerning them
to be erased.

Thank you for your time and consideration. Should you have any questions or concerns,
please, do not hesitate to contact me on mobile number +356 99024996 or by email
julia.catania.15 @um.edu.mt.

Sincerely,

Julia Catania
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A. Background

The aim of this questionnaire is to identify and collate leading practices regarding
the medical device inspectorate framework from regulatory inspectors of European

competent authorities.

B. General Questions

Name of Competent Authority (CA)

Country

Position of person within Competent Authority filling in the questionnaire

[Drop down list to include Director of Medical Devices, Head of Medical
Devices Market Surveillance, Senior Medical Device Inspector]

Part1 Inspectorate framework

1.1 Indicate the number of employees dedicated to the medical device inspections.
a) 1-10
b) 11-20
c) 21-50
d) >50
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1.2 Information about the type and scope of inspection performed at your Competent

Authority. Please select the correct entries.

Performed?
(Yes / No)

Inspection fee
(where
applicable)

No. of inspectors
participating per
inspection

Reactive (on-site)

Proactive (on-site)

Reactive desktop
reviews

Proactive desktop
reviews

Hospital

Enforcement

Good Clinical
Practice (GCP)

Others

Comments:
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1.3 Overview of the registered economic operators and inspection data.

Number

) Number of
registered . i ) . .
. inspections Re-inspection | Inspection
with the )
performed in frequency fee
competent
. 2023
authority
Distributor
Importer
Manufacturer

Custom-made
medical devices
manufacturer

Authorised
Representative

The person
referred to in
Article 22 (1) and
22 (3) MDR

Suppliers/
Subcontractors

Facilities of
professional
users

Other (Please
specify):

1.4 Is alicense issued to the economic operator at the end of the inspection?
a) Yes

b) No
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1.5 Is the overall number of inspectors at your competent authority sufficient to carry out

the inspections of the registered economic operators?

Please rate sufficiency with a score from 1 to 5, with 1 (least sufficient) to 5 (most

sufficient).

Comments:

1.6 Kindly elaborate on the desired number of inspectors and the challenges faced when

recruiting new inspectors.

1.7 What are the primary sources of funding for your medical devices directorate? (e.g.

government funding, EU grants, fees from economic operators, etc.)
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Part 2 Training and Qualifications

2.1 Do you provide induction training for newly recruited inspectors?
a) Yes

b) No

If your answer to Question 2.1 is Yes, kindly explain the duration and content of the

training.

2.2 Is an annual training plan devised for inspectors of economic operators?
a) Yes

b) No

If your answer to Question 2.2 is Yes, kindly explain the devised training plan.

2.3 What specific areas do you think inspectors at your CA need more training in?

Please rate training need with a score from 1 to 5, with 1 (least needed) to 5 (most needed).
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24

Training Area

Rating

Familiarisation with Quality Management Systems (ISO
standards)

Following internal procedures

Effective communication

Report writing

Experience in the design, manufacture, and/or quality
assurance of medical devices

Knowledge of Notified Body designation and monitoring

Experience in the validation of manufacturing processes

Public speaking (presentation delivery, during stakeholder
meetings)

Specialist Processes (Sterilisation, Clinical evaluation
review)

In-vitro diagnostic medical devices

Technical file review

Inspection skills

Software as a medical device

Writing and grading inspection findings

Risk analysis

Others (please specify):

Outline the duties of a medical device inspector working at your competent authority.

2.5 Kindly note the number of experts (where applicable) working at your competent

authority in the indicated fields of expertise.
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Field of Expertise Number Of Experts

Quality management system (QMS)

Technical files

Validation/ qualification

Production

Sterilisation

Post-market surveillance — vigilance

Documentation and labelling

Single-use medical devices

Software

Clinical review

Broad cross-sectional knowledge

Extensive experience

Design, development, test, implementation and
operations of IT products and systems

Risk Management (ISO 14971)

Custom made medical devices

In-vitro diagnostic medical devices

Medical device auditor in Notified body

Good Clinical Practice
Others:

Comments:

2.6 How does your competent authority support continuous education and training of

employees?
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Part 3 Challenges and Limitations

3.1 Please rate how important these indicators are in identifying the areas that display

the biggest challenges with regards to functions in your CA, with 1 (least challenging) to

5 (most challenging).

Please provide any relevant comments per respective theme.

Themes

2

Comments

Human resources
—availability of
inspectors

Conducting training of
new and staff

Current training
program followed

Implementation of
internal procedures

Updating regulation

Quality management
system

IT system integration —
adopting EUDAMED

Internal audits

Management

Collaboration with
stakeholders

Other (Please specity):

3.1.1 If you answered Other from the question above, please specify below.

3.1.2 Kindly comment further if you scored 4 or 5 on any of the above indicators.
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3.2 What gaps do you identify in the inspectorate framework at your competent

authority?

3.3 Can you provide examples of workplace scenarios during conduct of inspections that

could be considered as a risk?
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Part 4 Regulations, EU collaboration and Future Perspectives

4.1 Kindly list any national legislations on medical devices and in vitro diagnostic

medical devices.

4.2 Kindly elaborate on joint market surveillance activities, cooperation with national
authorities within the EU and cooperation with competent authorities of third countries
for knowledge sharing, technical support or for promotion of campaigns in relation to

market surveillance.

4.3 Remark on the planned annual market surveillance activities plan for 2024.

4.4 Kindly list the top three areas where you see a need for improvement in your

regulatory inspection processes?
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Dissemination
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UMRE 25 — University of Malta Research Expo 2025, held on 28th May 2025 at the

Valletta Campus (accepted as a poster presentation)

Capacity building in medical device regulatory inspectorate

Background: Harmonised inspection strategies of medical device economic operators
are considered as one of the arms of market surveillance activities within the 2017 medical

device regulations, which came into effect in 2022.

Purpose: To establish a capacity-building framework for medical device regulatory
sciences within European National Competent Authorities (EU NCAs), presented as a

structured guidance document.

Method: A literature analysis to determine the regulatory challenges encountered by
economic operators in the current medical device scenario was completed. A validated
questionnaire was disseminated to medical device regulatory inspectors. Observation
sessions of joint inspections of EU-based manufacturers (JIMs), as part of Work Package 6
of the Joint Action Market Surveillance (JAMS) Programme, were conducted. Inspections
of local distributors and importers were also performed. A capacity-building framework

was developed and validated.

Results: Regulation changes and the application of transition periods were the main
challenges identified in the literature. Twelve EU NCAs answered the questionnaire.
Human resources (n=7) and established training programs for inspectors (n=5) were
the key gaps identified. During the JIMs (N=2) and local inspections (N=3), ‘major’
non-compliances were identified within the quality management system, such as
insufficient documentation control (n=4). The framework developed includes the
sections: (i) outline of core competencies, (ii) role specific acivities, (iil) technical

expertise and (iv) training objectives.

Discussion: The developed and validated capacity-building framework serves as a

template for regulatory bodies state of the art inspections. The expertise and core
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competencies required for inspectors skills were identified in this study, which shows

excellence beyond previously published literature.

5 keywords: medical devices, regulatory framework, capacity-building, inspector

training, competencies.
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83rd FIP World Congress of Pharmacy and Pharmaceutical Sciences, 2025 to be held in

Copenhagen, Denmark from 31st August to 3rd September 2025. (Accepted as a poster)

Capacity Building in the Medical Device Regulatory Inspectorate

Julia Catania 1, Louise Grech 2, Nicolette Sammut Bartolo1, Anthony Serracino Inglott
1

1 Department of Pharmacy, Faculty of Medicine and Surgery, University of Malta, Msida,
MSD 2080

2 Pharmaceutical Collaboration and Entrepreneurship, Malta Medicines Authority, San

Gwann

Introduction: Harmonised inspections strategies of medical device economic operators
are considered as one of the arms of market surveillance activities within the 2017
medical device regulations (EU MDR 2017/745), that enhance the use of safe medical
devices on the European market. Cooperation between regulatory bodies and business
market is essential to ensure utmost clarity and effectivity in regulation interpretation.
Communication is strengthened through inspections of economic operators. Inspectors’
capacity can be enhanced through training, resource usage, technical help, assessment,
feedback and collaboration. Key competencies for regulatory inspectors can be
categorised as (i) regulatory knowledge and technical expertise, (ii) inspection skills
and (iii) ethical and professional conduct. The aim was to establish a capacity-building
framework for medical device regulatory inspectors within European National Competent
Authorities (EU NCAs), presented as a structured guidance document. This initiative
focuses on enhancing inspector competencies to ensure robust regulatory surveillance of

medical devices.

Method: A validated questionnaire was disseminated to medical device regulatory
inspectors across EU NCAs to gather information on the framework implemented,
including number and type of inspections carried out, expertise available and training plan

of inspectors.The questionnaire included multiple choice, close and open ended questions.
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Respondents were requested to rate using a 5-point likert scale the challenges faced by the
respective NCA and the areas for which inspectors require further training. Observation
sessions of joint inspections of EU-based manufacturers (JIMs), as part of Work Package 6
of the Joint Action Market Surveillance (JAMS) Programme, were conducted. Inspections
of local distributors and importers were also performed. The data collected through the
questionnaire and observation sessions was applied for the development of a validated
capacity-building framework, serving as a tool for EU NCAs to provide guidance on the

required competencies of medical device regulatory inspectors.

Results: Twelve European NCAs answered the questionnaire. Availability of inspectors
(n=7) and integration of the IT system — European Database on Medical Devices
(EUDAMED) (n=7), were the highest rated challenges faced by NCAs. Main areas in
which inspectors require additional knowledge through training, include software as a
medical device (n=7), followed by specialist processes (n=6), technical file review (n=4)
and experience in design, manufacture and quality of medical devices (n=5). During
the JIMs (N=2) and local inspections (N=3), ‘major’ non-compliances in the quality
management system, such as inadequate documentation control was identified in all
of the inspections. Data obtained during phase II, contributed to the development of
a framework, incorporating EU NCA’s and economic operators’ perspectives through
questionnaire results and non-compliances observed during inspections respectively.
The framework includes sections: (i) key competencies for medical device regulatory

inspectors, (ii) training and development, and (iii) competency evaluation and assessment.

Conclusion: The developed framework can be applied as a guidance document, which
supports workforce capacity building. Identification of expertise and essential inspector
skills across EU NCAs strengthens inspectors’ capacity to perform effective inspections

and improve regulatory compliance.
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83rd FIP World Congress of Pharmacy and Pharmaceutical Sciences, 2025 to be held in

Copenhagen, Denmark from 31st August to 3rd September 2025. (Accepted as a poster)

Challenges in accessibility to CE marked medical devices within the European

Union

Julia Catania 1, Louise Grech 2, Nicolette Sammut Bartolo1, Anthony Serracino Inglott
1

1 Department of Pharmacy, Faculty of Medicine and Surgery, University of Malta, Msida,
MSD 2080

2 Pharmaceutical Collaboration and Entrepreneurship, Malta Medicines Authority, San

Gwann

Introduction: The European Union (EU) has introduced the 2017/745 Medical Device
Regulation (MDR), and the 2017/746 In Vitro Diagnostic Regulation (IVDR) to address
the safety, quality and efficacy of medical devices available in the EU market. These
regulations introduced challenges to pharmacists and stakeholders, such as medical device
manufacturers and importers involved in the pharmaceutical processes which make use
of medical devices. The need for competence building, through pharmacy education
and specialisation in taking a leadership role in the assessment of medical devices, was
identified. The aim of the study was to identify challenges faced by stakeholders, brought

about by the implementation of current EU MDR and IVDR.

Method: A literature analysis was carried out, for the period 2017-2025, to determine
the impact of the regulation on all stakeholders involved, using the databases Hydi —
Hybrid Discovery search gateway of the University of Malta, Google Scholar library,
and PubMed. The impact of the introduced regulations was also addressed through
the review of the published evaluation initiated by the European Commission in 2024,
entitled ‘EU rules on medical devices and in vitro diagnostics.” Feedback provided by
manufacturers and academic and research institutions during online consultations was

thematically analysed.
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Results: A total of 46 articles were selected for the study. Eleven articles (24%)
stated that some medical devices are at risk of market withdrawal, mostly paediatric
and orphan medical devices, as a consequence of the need for exceptional market
approvals. Reasons expressed for this potential disruption in availability of medical
devices are administrative and increased certification expenses (n=16, 35%), followed
by expanded requirements for clinical evidence (n=9, 20%), and lack of innovation of
new medical devices (n=6, 13%). A sample of 46 responses provided during online
consultations was analysed. Twenty-two stakeholders (48%) highlighted increased costs
to be the most common challenge faced. Types of costs identified as being challenging
included, increased production cost (n=10), qualified human resources (n=2), support for
clinical evidence (n=4) and increased requirements for technical documentation (n=6).
Additional challenges stemming from the implementation of the regulation, include
increased bureaucracy (n=19, 41%), which led to the delayed processing time of notified
bodies and comprehensive MDR certification causing a barrier to entry of medical devices
on the EU market. Five (11%) are due to increased support for clinical evidence (n=1),
qualified human resources (n=2), and lack of guidance and clarity of the MDR regulation

(n=3).

Conclusion: The identified challenges highlight the need for the increased demand for
competencies required to assist in ensuring the availability of medical devices which
abide by the new requirements. An increase in costs for stakeholders, ranging from
production to administrative expenses, envisages a more challenging approval mechanism
for medical devices. Pharmacists can fill a number of the gaps that exist in this area
through the application of their knowledge of regulatory compliance with medical devices
research and development. The role of the provision of educational courses in this field is

crucial to the success of this role of pharmacists in the regulatory sciences.
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Guidance Document
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Medical Device Regulatory Sciences Guidance:

Competency-based framework for Medical Devices Regulatory Inspectors

MDRSG-CB-01 [May 2025]
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Glossary

CE Marking 1s a symbol that indicates a product’s compliance with EU regulatory

requirements, including health, safety, and environmental standards.

Devices will be understood to include medical devices, accessories for medical devices,
products listed in Annex X VI, referring to a list of groups of products without an intended
medical purpose referred to in Article 1 (2), of the EU Medical Devices Regulation
(MDR), in vitro diagnostic medical devices and accessories for in vitro medical devices.
References to the ‘Regulations’ should be understood to cover both the 2017/745 Medical
Devices Regulation (MDR) and 2017/746 In Vitro Diagnostic medical devices Regulation
(IVDR).

Economic Operator refers to one of the following actors: a manufacturer, an authorised
representative, an importer, a distributor or the person referred to in Article 22 (1) and 22

(3) of the (EU) 2017/745 MDR.
Line Head refers to the management body within the respective Directorate.
Types of Inspections:

1. Enforcement Inspections refer to delegated inspections that are performed upon

notification of a potential contravention/ receipt of complaint/ breach of law.

ii. Follow-up Inspection refer to inspections organised by the National Competent
Authority (NCA) to validate further optimal application of the corrective action

and preventive action (CAPA) plan, after the proactive or reactive inspection.

iii. Proactive Inspections refer to on-site inspections that are planned by the

inspectorate and are not provoked by other market surveillance signals.

iv. Reactive Inspections refer to execute inspections which are initially set off by one
or more of the market surveillance signals, for which a prompt on-site inspection is

required.
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v. Re-Inspection refers to an on-site inspection carried out by the NCA, was previously
planned based on the risk assessment of the findings and CAPA plan from the prior

inspection.

Types of non-compliance:

i. Critical non-compliance refers to a non-compliance which has produced, or leads
to a significant risk of producing, a product, which may present an unacceptable
risk of the health or safety of patients, users of other persons, and may require
immediate action. Reporting timelines and safety actions to be taken immediately

but not later than 7 days.

il. Major (serious) non-compliance refers to not a critical non-compliance but a
deficiency which indicates a significant deviation from requirements laid down in
the medical device legislation. Reporting timelines and safety actions to be taken

immediately but not later than 28 days.

iii. Minor (Others) non-compliance refers to a minor deficiency which cannot be
classified as either critical or major non-compliance but is a deviation from
requirements laid down in the medical device legislation. Reporting timelines and

safety actions to be taken immediately but not later than 28 days.

iv. Comments (remarks) refers to not a non-compliance against the medical device
legislation but may be a finding or statement to prompt further improvements of the

quality management system. An action is not required and therefore timelines do

not apply.

The above definitions were adopted from the European Commission’s website, (EU)
2017/745 Medical Devices Regulation and Medical Devices Inspectors Task Force

Working Documents.
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List of Abbreviations

CAPA

CIRCABC

CMD

EC

EMDN

EMSP

EO

EUDAMED

FIR

FSCA

FSN

IMDRF

IVD

IVDR

MD

MDCG

MDITF

MDR

MDRSG

Corrective action preventive action

Communication and Information Resource Centre for

Administrations, Businesses and Citizens
Custom-made devices

European Commission

European Medical Device Nomenclature
European Market Surveillance Programme Framework
Economic Operator

European Database on Medical Devices

Final Inspection Report

Field Safety Corrective Action

Field Safety Notice

International Medical Device Regulatory Forum
In Vitro Diagnostic Device

In Vitro Diagnostic medical devices Regulation
Medical Device

Medical Device Coordination Group

Medical Devices Inspectors Task Force

Medical Devices Regulation

Medical Device Regulatory Sciences Guidance
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MSWG

NB

NCA

NIR

QMS

Market Surveillance Working Group
Notified Body

National Competent Authority
National Inspection Report

Quality Management System
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1. Introduction

The objective of this document is to provide an outline of the competencies required
to satisfy the post of a medical device regulatory inspector at a European National
Competent Authority (EU NCA), in compliance with the EU regulations, 2017/745
Medical Device Regulation (MDR) [1] and 2017/746 In Vitro Diagnostic Medical Device
Regulation (IVDR) [2] and any applicable National legislation.

The definition of Inspection for medical devices is the following:

“A systematic process to verify the compliance of economic operators with the legal
and technical requirements applicable by the Regulation(s) for medical devices, which is
routinely performed on-site at the operator’s premises (also off-site), including planning,
preparation, reporting and follow-up with the operator, and is performed by competent
inspector(s). These inspections may be proactive or reactive.” Defined by the Medical
Devices Inspectors Task Force (MDITF), in April 2022 and endorsed by the Medical
Device Coordination Group (MDCG) via the European Market Surveillance Programme
Framework (EMSP) in September 2022.

A regulatory medical devices inspector evaluates the manufacturing, importation and
distribution processes to ensure compliance with European and National regulations.
The inspector is involved in vigilance and post-market surveillance activities, including
handling of serious incidents and field safety corrective actions (FSCAs), and coordinates
enforcement, as required. [3]

As per the European Commission’s Cedefop glossary, skill is defined as the “ability
to apply knowledge and use know-how to complete tasks and solve problems,” while
competence is defined as the “demonstrated ability to use knowledge, know-how,
experience and job related, personal, social or methodological — skills, in work or learning
situations and in professional and personal development.” [4]

Competence extends beyond cognitive components, such as the application of theories or
concepts. It includes practical elements like technical abilities, interpersonal skills and
ethical principles. Competence may be demonstrated at both an individual level and a

collective level, such as within a competent authority. [5]
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The responsibilities of the inspectorate directorate at European National Competent

Authorities (EU NCAs) may include, without limitation:

* Conducting inspections of economic operators: manufacturers, authorised
representatives, distributors and importers, and the person referred to in article 22
(1) and 22 (2) of the (EU) 2017/745 MDR of medical device, critical suppliers
and subcontractors of medical device manufacturers and health institutions and

laboratories

* Good Clinical Practice inspections

* Border control through customs

* Designation and surveillance of notified bodies

* Overseeing market surveillance activities [6]

Scope of the guidance: The guidance aims to serve as a reference for competence
training during the recruitment of medical devices inspectors at EU National Competent

Authorities. [7]
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2. Inspection Strategy Overview

The inspection team is routinely made up of a lead inspector and junior inspectors.
Personnel in training are listed as observers and may give feedback during internal
inspectors meeting and help out during the inspection e.g. through note taking.

In Table 1.1, the steps followed for an inspection of an economic operator by an EU NCA
are sequentially outlined.

The risk rating allocated to inspection sites is based on an evaluation of two variety of
risks, intrinsic risk and compliance-related risk and are assigned per specified inspected
site address of the relevant economic operator.

The intrinsic risk is based on the complexity of the site, processes and products. It also
includes the criticality of medical devices manufactured, distributed or imported by the
economic operator. The compliance risk is based on the classification and number of
non-compliances detected in the inspection.

The applicable recommended inspection frequency varies from (i) 1-2 years, (ii) less than
3 years or (iii) 5 years, and is determined based on the assigned risk rating score, along
with the proposed scope of the next routine inspection. The inspection scope ranges
from a general overview for compliance, comprising a comprehensive range of activities
performed at the inspection site, or can be focused on specific tasks e.g. vigilance cases
(s) or post-market surveillance activities. The estimated pre-determined inspections hours

required are noted, e.g. 8 hours (1 day), 24 hours (3 days).[8]
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Table 1.1  Chronological Steps of Economic Operator (EO) Inspections [9]

Step 1: Planning

Determination and grouping of EOs to set up an
annual inspection plan.

Internal checks on the chosen EO (e.g. medical
device database, organisation registration, vigilance
data etc and other as applicable).

A physical and electronic file is opened.

Step 2: Preparation

Assignment of competent inspector(s), with
applicable knowledge review of the devices being
made available.

Drafting the agenda and lead inspector to assign
roles.

Step 3: Conduct of
Inspection

Opening meeting, including a short presentation
from the NCA inspectors and from EO personnel.

Follow the inspection as per pre-planned agenda,
which includes assessment of technical
documentation, review of the quality management
system, warehousing checks etc.

Closing meeting presenting the non-compliances
observed and classifications (not finalised), along
with information on the way forward.

Step 4: Post-Inspection

Grouping of non-compliances into the classification
of findings, which include: critical, major, minor
(others) and comments (remarks)

EO to propose corrective and preventive actions
(CAPAs).

Step 5: Reporting of
inspection

Compiling and sending the National Inspection
Report (NIR) and the Final Inspection Report (FIR)
after an evaluation of the CAPAs forwarded for the
respective non-compliances stated in the
post-inspection letter.

Step 6: Completion of
inspection

The compiled FIR is uploaded on CircaBC platform
as per EU Regulation.

Calculate the risk rating for the organisation.

The NIR and close-out letter (where applicable) are
sent to the inspected economic operator.

Both the physical and electronic folder are updated,
closed and filed respectively.
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3. Capacity Building

Capacity refers to the organisation and technical skills, relationships and values that
empower countries, organisations, groups and individuals at all levels of society, to carry
out roles and achieve their progress targets. Levels of capacity in an organisational setting

can be divided into three strata: individual, organisation and environment.

1. Individual capacity refers to the determination and capability to establish goals and

accomplish them by applying one’s own understanding and abilities.

il. Organisational capacity refers to elements that will impact the strategic
performance of the organisation. This capacity is based on human, physical and

intellectual resources.

iii. Environmental capacity refers to the basis on which individual and organisational
capacity is demonstrated, including processes and foundations required for policy

implementation outside of a single organisation. [10]

There is no one-size-fits-all method to capacity building; relatively, it involves a range
of actions that acknowledge the duties and expertise of all stakeholders. This includes a
variety of methods, such as both formal and informal training, liasion and interaction, as
well as endorsement through project partnership, all aimed at fostering the integration of

evidence-driven priority setting. [11]
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3.1 Capacity building intervention elements

There is a demand for capacity-building interventions in implementation practice to help

translate knowledge from implementation science into real-world settings. The following

are examples of the diverse types of capacity building interventions:

il.

ii.

1v.

. Didactic tasks refer to structured modules, presented using a mix of lectures, case

examples, short ongoing courses and reading, which can be delivered in a hybrid
manner. Example include courses organised by the NCA having an external expert,

online courses organised by regulatory organisations.

Coaching and specialising consultation from operational expertise as a form of
mentorship focused on the current implementation projects at the organisation.
Example through mentorship from a senior medical device inspector, by observing

all procedures involved in the inspection.

Applied activities refer to a hands-on practice in the implementation of relevant

projects. Example by participation in joint inspections across the EU.

Knowledge transfer sessions refer to small group discussions with set exercises,
expert panels and break-out activities. Example from participation in the Medical
Devices and Inspectors task force (MDITF) which hold meetings both online and

in-person and follow open discussion on specific device topics.

Technical advisories refer to guidance in the development of implementation
projects and the framework to support it. Example by liaison with external experts

to the NCA. [12]
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4. Inspector competency development

Competence refers to the proficiency in using knowledge and skills to achieve targeted
results. A competency profile for medical device regulatory inspector, includes a series
of competencies required to fulfil the role of an inspector, along with a pre-defined
proficiency level at which the respective competency should be performed. The terminal
objective, relevant competencies, course delivery model, evaluation and final assessment
should be pre-defined and documented in a portfolio. [13]

Once the targeted levels of competence have been achieved, workplace training
programmes, either internal or external, are to be scheduled, part of the learning and
development activities. Competence can be maintained through regular monitoring of the
inspectors’ performance, through a review of records of assessments, education, training,
feedback from line head or senior inspectors and observation of performance and training.
[13]

Qualification required would be a post graduate certification in an applicable scientific
field e.g. pharmacy, biomedical/electrical/mechanical & bioengineering, veterinary
medicine, physics and biophysics, biochemistry. The National Competent Authority
is responsible to determine the applicable competencies per regulatory inspector. The
following are a list of three broad categories of competencies tailored for medical device

regulatory inspectors and are presented in Table 1.2.

1. Foundational competencies utilise broad competencies, individual qualities, and

conduct, which is gained through experience.

ii. Functional competencies are fundamental skill acquired through experience and are

essential for conducting inspections.

iii. Technical competencies refer to specialised abilities gained through experience and
targeted expertise relevant to personnel based on the nature of activities required to
fulfil assigned responsibilities such as in-depth knowledge of medical devices and

regulatory compliance. [13]
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Table 1.2 Competency categories and skills

Competencies can be grouped into three sections, including foundational, functional and

technical competencies.

(i) Foundational

Integrity and
Impartiality

Objectivity

Critical and Analytical
Thinking

Interpersonal skills

Communication

Adaptability

Perception

Observant

Cultural Sensitivity

(ii) Functional

Information
Technology

Teamwork

Supervision

Time Management

Report Writing

Records Management

Cultural Sensitivity

Conflict Resolution

Autonomy

Data Interpretation

Mentorship and
collaboration

Stakeholder
engagement

Professional
development

Audit planning and
execution

Use of tools and
technology

Time Management

(iii) Technical

Regulatory Knowledge

Medical Devices
Manufacturing

Inspection Standards
and Techniques
(Technical Evaluation)

Classification of
non-compliances

Report writing

Stakeholder
engagement
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Recognition of competence should be assessed by the NCA at least every 3 years.

An evaluation of competence can be classified through different assessment methods,

including:

i.

1l.

1il.

1v.

Performance appraisal, carried out on an annual basis, in the context of a
performance management system e.g. rewarded through remuneration. This
enables management to gain a clearer insight into the inspector’s development and

determine whether any additional training is required.

Observation of performance by the Line Head or a senior medical devices inspector

e.g. through conduct of a desktop or an in-person inspection.

Feedback from colleagues and external stakeholders e.g. through surveys or

seminars.

Review of education and training, including both personal and academic initiatives

followed as part of continuous professional development.

All documents related to performance management of the regulatory inspectors should be

stored securely in a traceable document management system. [14]
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4.1 Mapping role specific activities to key competencies

Role specific activities undertaken by a medical device regulatory inspector are listed and

linked to the core competencies and performance task indicator.

Role-specific
Activity 1

Coordination and conduct of proactive and reactive
inspections of medical device economic operators

Core Competencies

Evaluation of concerns at inspected sites inspected
that could result in non-compliant medical devices
being made available.

Performance and management of regulatory
inspections using the appropriate inspection
techniques and skills.

Performance Indicator

Comprehensive planning and follow-up for
inspections and related market surveillance activities,
in compliance with applicable legislation and
guidelines.

Observation by a senior medical devices’ inspector
for both soft and hard skills.

Remarks

Role-specific
Activity 2

Skills are enhanced through work experience in
regulatory sciences in relation to MDs and I'VDs.

Assessment of Corrective and Preventive Actions
(CAPAs) following inspections

Core Competencies

Problem-solving skills.

Assessment and verification of the proposed actions
by the EO in CAPA plan.

Performance Indicator

Case studies, feedback from supervisors and
stakeholders.

Remarks

Knowledge and experience related to the production
and distribution of devices.

Awareness and knowledge of reference
documentation available to guide assessment.
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Role-specific
Activity 3

Reviewing Technical Documentation

Core Competencies

Regulatory knowledge.

Technical evaluation of documentation.

Performance Indicator

Ability to interpret technical and scientific
documentation related to medical devices e.g.
benefit-risk management, general safety and
performance requirements.

Assessing compliance with technical file
requirements as per regulations and ISO standards.

Reporting outcomes to Line Head, as necessary.

Remarks

Role-specific
Activity 4

Technical documentation refers to the main body of
evidence which proves medical devices safety and
efficacy.

Technical documentation includes device labelling,
risk management, general safety and performance
requirements (GSPRs), device description, intended
use and risk analysis, design and manufacturing
information and clinical evaluation data.

Investigations of alleged breaches of national and
EU Legislation, enforcement of regulations
governing devices

Core Competencies

Selection, citation, interpretation and analysis of
inspection records, correspondence and results.

Evaluation of submitted documentation for
regulatory compliance.

Performance Indicator

Attending and witnessing in judicial proceedings.

Effective communication with relevant NCAs and
the EU Commission (where applicable).

Remarks

Clear, neutral and professional tone and writing to
avoid subjectivity and ambiguity.
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Role-specific
Activity 5

Report Writing

Core Competencies

Ability to draw up accurate data for the development
of reports, proposals and correspondence in a clear,
concise and structured manner.

Preparation of inspection reports, including the NIR

Performance Indicator ! )
4 and FIR and pre- and post- inspection letters.
Use of precise terminology and correct referencing to
Remarks the applicable legislation, to ensure accurate

Role-specific
Activity 6

regulatory interpretation.

Development and implementation of policy and
practice guidelines as part of Quality Management
System (QMS) management

Core Competencies

Specific understanding of the procedures applicable
to devices.

Familiarisation and knowledge of QMS at the NCA.

Performance Indicator

Writing policies and procedures.

Feedback from management and reviewers during
the tracking stage.

Remarks

Assist with the ongoing maintenance and effective
implementation of the NCA’s QMS, with respect to
the medical devices’ arm.

Familiarisation with ISO standard for medical
devices — Quality management systems —
Requirements for regulatory purposes (13485:2016).
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Role-specific
Activity 7

Participating, as required at national and
international conferences, joint inspections,
regulatory meetings and working groups in relation
to medical devices

Core Competencies

Information literacy.

Identification of digitally important information
sources.

Capacity to travel and professionally represent the
NCA.

Performance Indicator

Certificate of participation and building relationships
with EU colleagues.

Collaboration with national and international
stakeholders.

Remarks

Role-specific
Activity 8

Participation in international conferences, e.g.
International Medical Device Regulators Forum
(IMDRF), Competent Authorities for Medical
Devices (CAMD) and the Market Surveillance
Working Group MSWG).

Responding to technical and procedural queries
Jrom internal and external stakeholders

Core Competencies

Ability to translate complex regulatory and technical
concepts into clear, understandable responses.

Performance Indicator

Feedback from line head and external stakeholders
through surveys conducted by the Authority etc.

Remarks

Active communication to ensure relevant activities
are meeting the necessary requirements in terms of
accuracy, completeness and timelines.

Technical support as well scientific evaluation of
relevant information.
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Role-specific
Activity 9

Working in a multidisciplinary team

Core Competencies

Good communication skills. Creativity and
innovation. Decision making.

Performance Indicator

Feedback received from line head (e.g. through
performance appraisals) and good rapporteur with
colleagues.

Remarks

Role-specific
Activity 10

Prioritisation of required duties without supervision

Contribution to research and development projects

Core Competencies

Proficiency in ICT, preferably including digital
platforms relevant to the tasks for which the
employee would be responsible.

Performance Indicator

Utilising electronic databases e.g. EUDAMED.

Remarks

Employee to follow provided training and take a
proactive approach to learning.
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5. Training and Development

The training plan for the recruited medical devices inspector is tailored based on the
educational background, qualification, technical expertise and past work experience.
The training plan will account for the applicable international and national regulatory
framework. Training is provided on the outlined activities of the inspector per NCA,
which include, but are not limited to inspection techniques and market surveillance
procedures, as outlined in the current EU and national legislation, and, if applicable any
updates to the legislation, issuance of new or updated MDCG guidance documents [14],
along with new or updated NCA QMS documents. [15]

The devised training plan can range from a few days to months, divided into self-taught
reading for the introduction to the NCA, topics and quality management system, moving
on to attending inspections of all the economic operator types as an observer, to finally
drawing up of the final training report. [10]

Training can be grouped into the three following pillars:

(i) Foundational training

The new inspector must be well-informed and therefore self-taught training through
reading is vital. The following is a list of modules to be addressed in training of processes

regarding devices:
* International and national medical device legislation

* Good Manufacturing practice and good distribution practice in relation to medical
devices e.g. experience in production and validation of manufacturing processes

and specialist processes, such as clinical evaluation review
* Technical Documentation and labelling (technical file review)

* Principles in design, quality and manufacturing and quality management systems

(ISO 13485: 2016)

» Technical aspects of medical device manufacturing e.g. risk class, requirements,

general safety and performance requirements
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Familiarisation with the respective quality management system employed at the
respective National Competent Authority, with special reference to inspectorate and

enforcement SOPs

Interrelation to market surveillance activities

International organisations, their procedures, activities and documents (EC, WHO)

Assessment and grading of findings

Report writing

Administrative skills required for manning an inspection, including planning,

organising, communicating with the inspectee

Theory of inspecting technique, enhanced by participation in courses and through

shadowing of senior medical devices inspectors

Overview of the principles of operation of the medical device industry (including

all four economic operators) employed in the local scenario

Risk based approach based on signals, reports, alerts and notifications received and

risk-benefit analysis

Operations of IT products and systems e.g. implementation of electronic system,

EUDAMED

In Vitro Diagnostic medical devices (IVDs); Custom made medical devices (CMDs)

Knowledge of Notified body designation, monitoring and surveillance

Public Speaking e.g. through presentation delivery, during stakeholder meetings

Medical Device Software (MDSW) and medical devices with software as an

integrated component (IEC 62304 training) and software validation

Classification of medical devices.
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This form of induction training aims to broaden expertise and develop proficiency in the

respective sector, resulting in maintaining standards and strengthening commitment.

(ii) On-the-job training
Newly appointed inspectors should receive guidance from an assigned mentor, including
an explanation of theoretical aspects and demonstration of practical aspects in the field,
providing real case studies that illustrate the purpose and objectives of inspections. The
NCA should organise training programs covering inspection techniques, communication,
reporting, legal frameworks, language skills, and management.
Before taking on independent responsibility for inspecting economic operators, new
inspectors should first gain hands-on experience by participating in inspection as part
of a team, led by the lead medical device inspector. Team-based inspections are initiated
ahead of progressing to more complex cases to develop the necessary skills required to
lead an inspection team. Depending on the NCA'’s policy, the trainee participates as an
observer in a pre-defined number of inspections e.g. four, followed by participation in
a further four and then conduct an observed inspection as a lead inspector. Participation
as an observer in inspections in all fields performed by the competent authority e.g. in
inspections of pharmaceutical manufacturers and wholesalers is also encouraged.
Progression of the new inspector is to be documented as per the applicable QMS of the
respective National Competent Authority (NCA).
The inspector should have the ability and knowledge to show his competence through the
understanding and ability to apply essential leadership capability during the conduct of
inspections. The latter should be accompanied by documented evidence of their ability to

produce inspection reports as per templates for EU and national guidelines. [10]

(iii) Ongoing professional development training
Given the rapid advancement of technologies in the medical device sector and the
increased reliance on automated and computerised systems e.g. in stock inventory
management, it is essential that inspectors undergo professional development training.

Training can be facilitated through participation in courses, seminars, meetings, public
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lectures and conferences planned by the NCA or other scientific bodies.

Attendance can be discussed during the annual performance appraisals and during a
dedicated session with the line head.

Inspectors of all economic operators should plan to carry out at least five days per
year to training, ensuring that both good distribution practices and good manufacturing
practices, in relation to medical devices are covered. These should include conferences on
professional development and training on changes to regulatory requirements and updates
on guidance documents in relation to regulations. Attendance in symposia, courses, and
international conferences also helps the inspector keep current with the latest legislation
changes, guidance and development in the industry.

Training carried out should be planned beforehand and adequately noted. A review and
evaluation of competence with the criteria for the relevant quality management system of

the competent authority should be conducted by the responsible management. [10]

5.1 Training Records

All training received, recorded through training certifications or by reports filled in by the
respective inspector and management, should be recorded and filed in an official training
record. [5]

The training record shall demonstrate how inspectors meet the requirements required and

are to include:

* Inspector’s name, title and contact details

* Past experience and qualifications

* Results of evaluation of the Inspector’s competence
* Inspector’s evaluation form (Annex I)

* Training participation and outcomes

Signed Declaration of Interest Form

* An inspection log
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The training file must be revised whenever new training is completed and should also
include a copy of the latest curriculum vitae, which the inspector must review, sign, and
update on an annual basis. The management, in accordance with the training SOPs, should
review the training received by all inspectors at least once a year during their annual
performance appraisals. [8]

The inspector’s evaluation form is designed to assist new inspectors in preparing an
evaluation report, serving both as a summary of accomplishments and as a record for
inclusion in the training file. [8]

An up-to-date qualification sheet (Annex II) for all inspectors within the directorate,
detailing the various types of inspections each inspector is qualified to conduct should
be maintained by management. This qualification sheet should be reviewed and
updated regularly, at a minimum following each annual performance appraisal, by the

management. [8]

6. Conclusion

This guidance aims to establish best practices for inspector competence training, by
fostering collaboration with field experts and promoting a unified approach among

European National Competent Authorities.
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Annexes to the Guidance Document

Annex I Template for Evaluation Form

(to be filled in by the Inspector, as part of the Inspector’s Evaluation Report Write-Up)
Name of Inspector:

Date of compiling report:

Training stage:

Activities performed: (to present a flow of the training received)

Remarks:

* For each section covered, include the relevant points that were of relevance and the

degree of understanding acquired in such sections.

* If the degree of understanding was gathered or not well comprehended, emphasise
this while incorporating any relevant suggestions and expectations you consider

essential.

* Provide rating on core sections, in relation to the course topics covered, relevance

to title and training purpose, training material offered, and knowledge acquired.

* Indicate whether additional in-depth training is necessary for these areas or points

and specify the intended outcomes to justify the need for further training.
Conclusion:

¢ Include information on how and why the completed training will enhance skills and

expertise.

* Further in-depth training on a particular area should be given in this training or

corresponding areas thereof, should be clearly stated in the conclusion.
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Annex II Template for Medical Device Inspector Qualification Sheet

Qualification Sheet for Medical Device Inspectors for Inspections

Name of
Inspector

Inspector Grade
(e.g. lead
inspector)

Experience
(<2 years, 2-5
years, >5 years)

Inspections of
Importers and
Distributors

Inspections of
Authorised
Representative

Inspections of
Manufacturer

Compiled and approved by: Line Head

Date:
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