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Introduction
The medical device industries have witnessed tremendous 
advancements in recent years, ranging from simple surgi-
cal instruments to sophisticated implantable devices and 
connected health technologies. The complexity of these 
devices poses inherent risks, such as device malfunctions, 
adverse events, and user errors. Proper risk management 
is essential to identify, assess, mitigate, and control these 
potential hazards, ultimately ensuring patient safety and 
product effectiveness. Researchers in charge to develop 
new medical devices are faced with the complex task of 
making a medical device safe for human use.
International regulatory bodies and national health agen-
cies, mandate rigorous risk management processes for 
medical devices. Compliance with regulations, such as 
ISO 14971: Medical devices - Application of risk man-

agement to medical devices, is essential for market ap-
proval and continued commercial success.
The risk management process involves a systematic ap-
proach to evaluate and address potential hazards associat-
ed with medical devices. Risk management involves the 
identification, understand, analysis, control, and prevent 
hazardous and failures that can result in hazards when 
people use medical devices. 
Key steps include:
a. Risk Identification: Identifying potential risks and haz-
ards associated with the medical device’s design, materi-
als, manufacturing, and intended use.
b. Risk Analysis: Assessing the severity, probability, and 
detectability of identified risks to prioritize their manage-
ment.
c. Risk Evaluation: Determining the overall risk level to 
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make informed decisions about the acceptability of resid-
ual risks.
d. Risk Control: Implementing measures to mitigate 
identified risks, such as design modifications, labeling 
improvements, or enhanced user training.
e. Risk Communication: Effectively communicating risk 
information to healthcare professionals, patients, and oth-
er stakeholders to ensure informed decision-making.
f. Risk Review: Periodically reevaluating and updating 
risk management plans throughout the medical device’s 
lifecycle to address new risks and changes in the device’s 
use environment.
g. Harm: injury or damage to the health of people, or 
damage to property or the environment
h. Hazard: potential source of harm

Fig 1.  (a) The key element cycle of ISO 14971, (b) A brief 
risk management process flow diagram.

(a)

(b)

l  According to the definitions, a hazard cannot result in 
harm until such time as a sequence of events or other cir-
cumstances (including normal use) lead to a hazardous 
situation.
l  One hazard can result in more than one harm and that 
more than one sequence of events can give rise to a haz-
ardous situation.
i. Intended use (intended purpose): use for which a prod-
uct, process or service is intended according to the spec-
ifications, instructions and information provided by the 
manufacturer.

ISO 14971:2019 
ISO 14971:2019 is the latest edition of global regulations 
for medical devices to guide manufacturers in the process 
of risk management. This standard defines a standard pro-
cess for identifying risks associated with medical devices 
throughout the product life cycle, even the post-produc-
tion phase. The goal is to analyze, evaluate, control, and 
monitor the risks associated with each lifecycle stage.
This version of standard is shorter than its predecessors. 
Many of the annexes from the 2007 version have been 
shifted into guidance document ISO/TR 24971:2020, 
which provides support for implementing risk manage-
ment.

Discussion:
The Risk Management Process should be a continuous 
and iterative process. The risk management process does 
not end with the design and production, but continues on 
into the post-production phase. when a manufacturer em-
ploys a quality management system, the risk management 
process should be fully integrated into that quality man-
agement system.
This system implies a systematic, data-driven approach 
to monitoring, identifying and mitigating risks to assure 
that intended users are able to use medical devices safely 
and effectively throughout the product life cycle. Imple-
mentation of such an effective system could have the fol-
lowing merits.

Patient Safety and Quality Improvement: 
Concept of risk has two key components:  
l  the probability of occurrence of harm; and
l  the consequences of that harm, that is, how severe it 
might be.
Risks can be related to injury, not only to the patient, but 
also to the user and other persons. Risks can also be relat-
ed to damage to property (for example objects, data, other 
equipment) or the environment.
The implementation of a robust risk management pro-
cess significantly enhances patient safety and minimizes         
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adverse events. By identifying potential hazards early 
in the development process, manufacturers can make 
necessary design changes to prevent risks before the de-
vice reaches the market. Additionally, monitoring and 
post-market surveillance contribute to real-world data 
collection, enabling continuous improvement and faster 
identification of emerging risks.

Liability and Reputation Management: 
Failure to perform adequate risk management can lead to 
serious legal and financial consequences for medical de-
vice manufacturers. Product recalls, litigation, and dam-
aged reputation can result from safety issues that could 
have been addressed through proper risk assessment and 
control measures.

Business Success and Market Access: 
Compliance with risk management requirements is fun-
damental to obtaining regulatory approvals and maintain-
ing market access for medical devices. Manufacturers 
who demonstrate a commitment to patient safety through 
robust risk management processes are more likely to gain 
trust from healthcare providers and patients, ultimately 
enhancing the device’s market success.
From the other hand, the medical device manufacturers 
should be avoid product recalls. Product recalls occur af-
ter safety violations and are very costly because of hefty 
fines, settlement costs and legal fees. 

Conclusion: 
The importance of risk management in the medical device 
industry cannot be overstated. Implementing comprehen-
sive risk management processes is critical to ensuring pa-
tient safety, regulatory compliance, and overall business 
success. By identifying and addressing potential risks 
throughout the device’s lifecycle, stakeholders can collec-
tively work towards the goal of providing safer and more 
effective medical devices for the betterment of healthcare 
worldwide.
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Table 1.  ISO 14971:2019 & ISO/TR 24971:2020

This version of standard is shorter than its predecessors. Many of the annexes from 
the 2007 version have been shifted into guidance document ISO/TR 24971:2020, 
which provides support for implementing risk management. 

Table 1: ISO 14971:2019 & ISO/TR 24971:2020 

ISO 14971:2019 ISO/TR 24971:2020 
1 Scope 
2 Normative references 
3 Terms and definitions 
4 General requirements for risk 
management system  
5 Risk analysis  
6 Risk evaluation 
7 Risk control  
8 Evaluation of overall residual risk  
9 Risk management review 
10 Production and post-production 
activities 
 
Annex A Rationale for requirements 
Annex B Risk management process for 
medical devices 
Annex C Fundamental risk concepts 
  

Section 1-10 correlate with ISO 14971:2019 
 
Annex A Identification of hazards and 
characteristics related to safety 
Annex B Techniques that support risk analysis 
Annex C Relation between the policy, criteria for 
risk acceptability, risk control and risk evaluation 
Annex D Information for safety and information 
on residual risk 
Annex E Role of international standards in risk 
management 
Annex F Guidance on risks related to security 
Annex G Components and devices designed 
without using ISO 14971 
Annex H Guidance for in vitro diagnostic medical 
devices 

 
Discussion: 

The Risk Management Process should be a continuous and iterative process. The 
risk management process does not end with the design and production, but continues 
on into the post-production phase. when a manufacturer employs a quality 
management system, the risk management process should be fully integrated into 
that quality management system. 
This system implies a systematic, data-driven approach to monitoring, identifying 
and mitigating risks to assure that intended users are able to use medical devices 
safely and effectively throughout the product life cycle. Implementation of such an 
effective system could have the following merits. 

Patient Safety and Quality Improvement:  

Concept of risk has two key components:   

➢ the probability of occurrence of harm; and 
➢ the consequences of that harm, that is, how severe it might be. 
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