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The purpose of this article is to highlight new facets of EU Medical Device 
Regulation (MDR) in the medical device industry. The article contains references 
to both MDR legal articles and recommendations that will challenge 
organizations to take a more holistic viewpoint of their products, resources, and 
regulatory toolkit to be compliant in the EU. 
 
Introduction 
The application date of 2017/745 MDR1 is 26 May 2021, when it will officially 
supersede the 93/42/EC Medical Device Directive (MDD) that came into effect 
in 1993. Medical device companies that market their products in the EU are now 
responsible for meeting new, comprehensive requirements and compliance 
expectations during the entire lifecycle of their products. Every medical device 
manufacturer, importer, and distributor who wants to continue marketing their 
product into the EU or initiate business in the EU after 26 May 2021 will be 
responsible for MDR compliance.2 This is a significant change for many different 
organizations around the world. The rigor required by EU notified bodies will 
affect the time and resources companies need to become MDR compliant based 
on the risk of the device.  
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Lifecycle management  
Lifecycle management in the medical device industry is constantly evolving 
because of new legal regulations; the complex risks associated with modern 
technology; the more advanced levels of oversight for legacy products; and 
increased exposure of development cycle process gaps. These changes present a 
challenge for notified bodies to become accredited under the new regulations, 
resulting in a smaller number of MDR-designated notified bodies. Consequently, 
the timelines for conformity assessments of quality system and technical 
documentation have also increased. This directly challenges organizations to 
develop more proactive lifecycle strategies when preparing to obtain their CE 
mark,3 the formal sign of conformity received from a notified body indicating 
that the device has met both quality system and technical documentation 
requirements of the EU MDR and can be placed in the EU market.  
 
The foundation of MDR legislation is based on historical product lifecycle issues 
and quality concerns. These new legislative parameters are designed to drive an 
increase in both regulatory education and corporate accountability across the 
entire industry.4 Economic operators in the supply chain become responsible for 
reporting complaints to the device manufacturer, which includes registering 
medical devices distributed across their supply chain to healthcare providers. 
Notified bodies also now have a legal responsibility based on product lifecycle 
quality control and can be held liable based on the manufacturer class of device. 
 
Postmarket surveillance 
Postmarket surveillance (PMS), vigilance, and market surveillance are covered in 
articles 83-100 of the MDR, and address/cover the following:5 
 

• Postmarket surveillance system of the manufacturer, 

• Postmarket surveillance plan, 

• Periodic safety update report, 

• Reporting of serious incidents and field safety corrective actions, and 

• Trend reporting. 
 
PMS and vigilance activities are meant to drive awareness and initiate field 
corrective actions addressing field-related issues. In addition, these activities 
help assure sufficient knowledge of an evolving device technology landscape to 
assess the benefit-risk profile for a medical device. PMS as described in the 
articles 83-86 is designed to increase the accountability and reporting visibility 
of data included in clinical evidence plans and reports. Vigilance, as described in 
the articles 87-92, tend to be more reactive and deals with reporting of serious 
incidents and field safety corrective actions.  
 
An effective PMS program provides: 
 

• Real-world experience using a broad spectrum of physicians and 
patients, outside the confines of pre- and postmarket trial(s); 

• Early warning signs of problems by continuously and systematically 
collecting and evaluating data; 
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• Incentives for early corrective action, such as initiating corrective and 
preventive actions or a device recall; 

• Increased compliance with relevant legislation; and 

• Additional value beyond compliance (e.g., usability). 
 
Vigilance defines the type of incidents that medical device companies report, 
which can affect the long-term risk associated with both the device class and 
timelines for recertification. Guidance documents from the Medical Device 
Coordination Group can clarify the interpretation of the new regulation and 
increase understanding of the planning and resources needed from the 
manufacturer based on these new risk qualifications.  
 
Manufacturers will need to be agile enough to react to the data analysis and 
quickly address necessary corrective actions. Having a cross-functional triage 
process driven by risk management can help the regulatory team make 
appropriate risk-based decisions. Through the analysis, the benefit becomes a 
deeper understanding of periodic safety, complaints, literature, and overall 
performance of the device. 
 
One should also consider need for oversight of current products already sold in 
the marketplace. Reporting must be approved by the person responsible for 
regulatory compliance, and clinical approval relies on the expertise of the 
individual creating the reporting. Risk management processes to gather 
information from the field will help address the severity of new issues or 
recurrence of existing issues. Manufacturers and organizations will now have 
accountability to remedy issues and have accountability if recurring or existing 
issues are not resolved. Senior level executives must drive accountability 
throughout the organization to increase the level of accountability by the entire 
regulatory and quality assurance team.  
 
Many medical device companies are learning as they go while still conducting 
their necessary daily business. They should also consider how much new 
accountability is needed across their respective enterprises. There are new 
educational resources that can help companies understand the regulation and 
resulting accountability gaps, but a greater level of investigation will be 
achieved primarily through a detailed internal analysis.  
 
Unique device identification  
The incorporation of unique device identifiers (UDIs) in the MDR will help with 
the traceability of devices, similar to the US Food and Drug Administration UDIs, 
and will enhance the effectiveness of PMS and vigilance. The UDI requirements 
define a more targeted approach to field safety corrective actions and supply 
chain monitoring, including the prevention of potential counterfeit products. 
UDI activities comprise of UDI registration, obligation to place UDI on devices, 
and UDI data submission. 
 
The implementation of MDR UDI has different timelines, depending on the 
device classifications, but all devices need to complete the UDI registration to 
obtain a basic UDI device identifier (DI) from one of the issuing entities, such as 
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GS1 or the Health Industry Business Communications Council. The basic UDI-DI 
is the primary identifier referenced in the technical documentation and the 
main key for records in EUDAMED, the European database for on medical 
devices. The obligation to place UDI on devices and UDI data submission will be 
required on 26 May 2021 for Class III and implantable Class IIb devices; on 26 
May 2023 for Class IIa and nonimplantable Class IIb devices; and 26 May 2025 
for all Class I devices. 
 
In addition, there should be a strategy in place for legacy devices if the new 
elements of MDR regulation are to be completed. The UDI label design for 
packaging configurations should be considered to ensure compliance with the 
increased regulatory expectations in the delivery channel.  
 
The potential for harmonization within the medical device industry is increasing 
as the industry moves closer to a universal label based on requirements from 
multiple countries and regulatory bodies. Translations may differ slightly 
between countries because of on language variations, but the device tracking 
process should be easier once the label is finalized and regulatory approval is 
given. Traceability and market surveillance will invite new analyses beyond the 
design and application of the label. 
 
Notified bodies  
The requirements notified bodies have to meet under the EU MDR are extensive 
and are listed on Annex VII of the EU MDR.6 With the new regulation, there will 
be fewer notified bodies than the number of MDD-designated, so companies 
should find and engage with their notified bodies as early as possible in the 
regulatory process. (As of publication of this article, just 20 notified bodies had 
been approved.) MDD legislation allowed for a less stringent certification 
process for lower-risk classes of devices. With new MDR compliance standards 
now in place, medical devices that were previously in one class may move into 
another level of risk. This may increase the accountability needed for select 
product lines and application use cases.  
 
Be deliberate about reviewing the product portfolio and recognize there may be 
changes needed in the expertise within the regulatory team. Employees could 
be cross-trained over time to facilitate compliance within the new MDR process 
and work with the different notified bodies. In addition, not all notified bodies 
have the technical capabilities for performing conformity assessment for all 
types of devices and technologies, which may also present challenges and slow 
down the assessment process.7 If a product’s classification requires involvement 
of a notified body for conformity assessment, it is worth noting that successful 
teams often engage early with their notified body  to align with their 
expectations based on the risk level of their products.  
 
Under MDD, notified bodies also had a consultative opportunity to counsel 
companies, but that will no longer be available to medical device companies. 
Without this advisory input from the notified body, companies are at risk of 
legal liabilities as they try to meet the MDR requirements on their own. It is 
therefore important they address ways to compensate for no longer having 
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advisory input from the notified body, for example, by working with a 
consultant who is not associated with the notified bodies. 
 
In addition, the regulatory team should identify the professional skill sets 
needed for engaging with a notified body and develop educational strategies for 
training employees who will be working with a notified body for the first time. 
 
State-of-the-art design 
Manufacturers commonly have questions during postmarket surveillance about 
understanding the difference between what is, and what is not, state-of the-art 
in design. For the sake of clarity, “state of the art” is intended to define new 
products that have been developed and approved for sale. This is unique to 
devices that are already in the field and have some form of legacy CE marking. A 
new device cannot be considered state of the art until this updated regulatory 
approval is given. 
 
The term “state of the art” is a widely used term but was specifically defined 
within the medical device context in ISO/IEC Guide 63:2019,8 which says state of 
the art is the “developed stage of technical capability at a given time as regards 
products, processes, and services, based on the relevant consolidated findings 
of science, technology, and experience.”  
 
EU MDR mentions the term “state of the art” 12 times but does not define it. 
MEDDEV’s Clinical Evaluation document9 describes it as the current 
knowledge/state of the art in the corresponding medical field, such as 
applicable standards and guidance documents, information relating to the 
medical condition managed with the device and its natural course, benchmark 
devices, other devices and medical alternatives available to the target 
population. As new technologies build upon existing platforms, the intent of the 
term is to ensure that a proposed device technology is considering the benefits 
and risks of the similar existing devices that are on the market. The objective 
being driven by EU MDR and notified bodies is that a proposed device 
technology meets, at a minimum, the current benefit and risk profile or is able 
to improve upon the existing profile for similar devices. 
 
The technology landscape for medical devices is quickly evolving as new devices 
such as software as a medical device, wearables, and combination products 
come to market. The challenge for manufacturers is to be aware of the benefits 
and risks related to the device technology under development. Demonstrating 
an understanding of state of the art and incorporating it into the design and 
development processes will lead to favorable conformity assessment with a 
notified body. EU MDR raises the bar on the requirements toward having robust 
postmarket surveillance, vigilance, and clinical evaluation programs. These 
programs help manufacturers demonstrate to a notified body that their device 
technology will go to market with an acceptable benefit-risk profile. 
 
Clinical evaluation 
Clinical evaluation validates the intended use of a medical device and 
establishes the safety and efficacy in a clinical setting.10 A critical facet of the 
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MDR is to obtain CE marking through the conformity assessment process. There 
are unique standards and protocols that have been established and must be 
followed when developing CE marking for regulatory approval. The MDR has 
increased the amount of supporting data medical device companies need to 
provide to with their submissions for approval of a clinical evaluation, which 
includes monitoring the performance and intended use of a product based on 
standards of efficacy. Two of the critical steps of MDR include generating a 
clinical evaluation plan (CEP) and clinical evaluation report (CER).  
 
Clinical evaluation plan 
The CEP presents the rationale, objectives, design, methodology, monitoring, 
statistical considerations, organization, and conduct of a clinical investigation. It 
is the blueprint for demonstrating how the device will meet clinical and 
performance claims made in the intended purpose throughout its lifecycle. The 
Medical Device Coordination Group has not published a template for CEP, 
although it has one for the clinical evaluation assessment report and provides 
guidance on templates for the PMCF evaluation report and PMCF plan. 
 
The CEP is tightly coupled with PMS, risk management, and usability of the 
device. As an example, if the usability aspect of a product fails to perform during 
the clinical investigation as anticipated, then the regulatory or clinical team may 
incorporate those usability failures as part of the clinical evaluation plan to 
inform later PMS, risk management, and usability considerations. Other inputs 
for the CEP include, but are not limited to, sterility and biocompatibility.  
 
Clinical evaluation report 
The CEP will also provide a roadmap for creating the CER, which would be 
submitted to a notified body or competent authority as needed to communicate 
the overall benefit-risk profile for a medical device. The CER is more detailed 
and includes:  
 

• Intended use, device description, device classification, clinical 
evaluation plan, common specifications, if applicable, applicable 
standards, product equivalence, and state of the art; 

• Clinical literature review, clinical investigations, and related 
documentation; 

• PMS, postmarket clinical follow-up (PMCF), and the plan for updates 
and reporting; 

• Labeling, instructions for use, summary of safety and clinical 
performance (nonclinical and clinical); and  

• Summary of all available data and conclusions. 
 
The  items provided above incorporate the 4 stages for creating a CER, as 
outlined by MEDDEV.9 Because the report is submitted to a notified body or 
competent authority it would require the integration and coordination of a 
cross-functional regulatory and/or clinical team to capture the full range of 
necessary information. As such, the report is an important tool for 
communicating an understanding of the device among regulators.  
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The purpose of PMS is to continuously verify the benefits of medical devices 
throughout the product lifecycle and identify previously unknown risks through 
observation and analysis of real-world, daily practical usage. If PMS observations 
suggest changes might be needed in the clinical evaluation plan or report, then 
PMCF studies must be done to obtain supporting data for updating and revising 
the CEP/CER to reflect the new findings. 
 
Be proactive in defining how the regulatory/clinical team will monitor uses of 
the device for both approved and off-label use cases. Also be prepared to 
proactively integrate your clinical findings and risk management strategies into 
a cohesive route to regulatory compliance. 
 
Person responsible for regulatory compliance  
Medical device manufacturers need to have oversight of product development 
throughout the lifecycle, lifecycle (from design, manufacturing, postmarket 
surveillance/vigilance activities, and so on.) Manufacturers must have at least 
one person in the company who is a medical device expert and can be 
designated as the person responsible for regulatory compliance (PRRC). The 
PRRC ensures the conformity of the device is appropriately checked; the 
technical documentation and EU declaration of conformity are written up and 
kept current; and the PMS and vigilance obligations are met. Micro- and small 
enterprises are not required to have a PRRC but need to have such a person at 
their disposal.11  
 
The PRRC is often designated by a company’s senior management, which 
underscores the level of responsibility of the position and importance of 
coordinating collaboration across a number of teams to maintain compliance. 
The position carries significant legal responsibility for the PRRC because the 
company could hold them accountable for data quality errors that may lead to 
noncompliance over time. As such, companies are required to have liability 
insurance in case they are sued by EU citizens who might suffer physical, device-
related harm.  
  
Summary 
Given the extent of the changes under the MDR, organizations are being 
challenged to take a more holistic viewpoint of their products, resources, and 
regulatory toolkit to maintain product compliance in the EU. Lifecycle 
management is just one piece of the puzzle to maintaining regulatory 
compliance. There are unique approaches to lifecycle management under the 
new MDR regulations that should be considered.  
 
Postmarket surveillance helps establish a process for identifying and rectifying 
issues during the course of the product lifecycle. Notified bodies now have a 
process to absorb the feedback from clinical evaluations to ensure medical 
devices being designed and manufactured meet the stated intended use. The 
UDI makes it significantly easier to prioritize what issues need to be addressed 
and ensure tracking mechanisms are in place so field corrective actions can be 
accurately executed. That is possible because the UDI has specific product 
information – lot number, date of manufacturing, expiration date, and so on – 
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which can be used to recall a subset of products that are defective. These pieces 
of information are both human and machine readable (the latter, by barcode or 
radio-frequency identification), which makes it easier to remove a product from 
the supply chain. 
 
And finally, the quality management system is the critical element for the 
regulatory team to implement and manage a successful PMS strategy.12 This 
“listening system,” comprised of all the aforementioned elements, provides a 
company the closed-loop feedback needed from the real-world situations to 
improve clinical performance. This helps minimize the cost containment of a 
product recall by recalling only noncompliant devices based on the specific UDI 
information, which can help device firms align across the supply chain. 
 
Abbreviations 
CEP, clinical evaluation plan; CER, clinical evaluation report; MDD, Medical Device Directive; MDR, 
[EU] Medical Device Regulation; PMCF, postmarket clinical follow-up; PMS, postmarket 
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UDI-DI, UDI device identifier. 
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