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ISO 14971 Overview

• Provides a framework for managing risks 
associated with medical devices

• Primary goal is to ensure that they are 
safe for use by identifying, evaluating, 
and controlling risks throughout the 
device’s lifecycle
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ISO-14971 Process
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Common Challenges with ISO 14971

• Complex Documentation Requirements

• Integration with Existing Processes

• Traceability Gaps

• Continuous Monitoring and Updating

• Balancing Compliance with Innovation

• Treating Risk Management as a 
“Checkbox” Activity

ISO-14971 
Compl iance Regulat ions

Sources:
1. Risk management for medical devices and the new ISO 14971. bsi.
2. Risk management as an innovation catalyst: https://www.todaysmedicaldevelopments.com/article/risk-

management-as-an-innovation-catalyst/
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Introduction to CSDL

Key Features:
✓Natural language

✓Semantic Precision

✓SE + PM + Specialty Engr.

✓Extensible/Translatable

✓“3-C” Automated Check

✓Supports:
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Concept Representation
Risk Management 
Concept

Description CSDL Class (E / M / N) Custom Attributes

Record Document stating results achieved or 
providing evidence of activities performed

Document (E)

Hazard Potential source of harm Hazard (N) 
+ Item (E) – for 
activity sequencing

Intended Use (Normal 
Use)

Use for which a product, process (3.14) or 
service is intended according to the 
specifications, instructions and information 
provided by the manufacturer 

Use Case (M) • Type (Intended Use; 
Reasonably Foreseeable 
Misuse)

• Disease Type
• Part of Body
• Intended Patient 

Population
• Operating Principle

Reasonably 
Foreseeable Misuse 
(Abnormal Use)

Use of a product or system in a way not 
intended by the manufacturer, but which 
can result from readily predictable human 
behaviour.
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Concept Representation
Risk 
Management 
Concept

Description CSDL Class (E / M 
/ N)

Custom 
Attributes

Sequence of 
Events / Process

Set of interrelated or interacting activities that use inputs to 
deliver an intended result

Function (E)

+ functional flow 
constructs

Hazardous 
Situation

Circumstance in which people, property or the environment is/are 
exposed to one or more hazards.

State (E)

Top 
Management

Person or group of people who directs and controls a 
manufacturer at the highest level

Organization (E)

Medical Device Instrument, apparatus, implement, machine, appliance, implant, 
reagent for in vitro use, software, material or other similar or 
related article, intended by the manufacturer to be used, alone or 
in combination, for human beings, for one or more of the specific 
medical purpose(s)

Component (E)
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Concept Representation
Risk 
Management 
Concept

Description CSDL Class (E / M / N) Custom Attributes

Risk / Risk 
Analysis / Risk 
Assessment ….

Combination of the probability of occurrence 
of harm  and the severity of that harm / 
systematic use of available information to 
identify hazards and to estimate the risk.

Risk (M) • Type
• Last Assessed Date
• Last Commit Note

Risk Control Process in which decisions are made and 
measures implemented by which risks are 
reduced to, or maintained within, specified 
levels

Mitigation Activity (E) • Last Assessed Date
• Last Commit Note

Risk 
Management File

Set of records and other documents that are 
produced by risk management.

Document (E)
+ custom reports (future 
work)

Verification Confirmation, through the provision of 
objective evidence), that specified 
requirements have been fulfilled

Verification Requirement (E)
Verification Activity (E)
Test Configuration (E)



April 29th – May 1st   Twin Cities, MinnesotaAdvancing the Practice of Systems Engineering 

in the Healthcare Industry
#HWGSEC

CSDL Extension 
for ISO-14971
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Leadless Pacemaker
Example
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System Requirements



April 29th – May 1st   Twin Cities, MinnesotaAdvancing the Practice of Systems Engineering 

in the Healthcare Industry
#HWGSEC

System Context
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System Architecture: BDD
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System Architecture: PBD
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Risk Assessment: Risk Analysis

Normal Use (“Intended Use”)
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Risk Assessment: Risk Analysis

Abnormal Use (“Reasonably Foreseeable Misuse”)
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Identify Hazards and Hazardous Situations

Hazard: 
Magnetic Fields

Hazard

Sequence of Events Hazardous Situation

Harm
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Risk Matrix
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Risk Control (Mitigation Activities)
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Summary

Benefits of Current Solution

• Natural language 
implementation

• End-to-end traceability

• Risk management is 
integrated into MBSE and the 
system architecture

• Streamlined impact analysis

Future Work

• Solicit additional industry 
feedback

• Develop standard report 
templates

• Include scripts for monitoring 
assistance
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Thank you for attending!

Share your experiences at #HWGSEC
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