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1. Regulatory Framework for Equipment 
Safety and Risk Management

2. Implementation of Risk Management

1. During Product Development

2. After Product Release
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A strong link between standards and regulations
in the medical mevice market

reference
e.g., MDD
�essential 

reqs.�

EN 
Standards

EU 
Authorities

IEC→CENELEC
/CEN

Harmonization and Publication 
in EU Official Journal 

• Standards detail the regulatory framework

• For �New Approach� directives, the compliance with the �Essential 
Requirements� is assumed if the products comply with the harmonized standards

• Legal requirements have a life time of approx. 15 years; standards help to 
describe legal goals in shorter cylces.
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Transition of international standards to
national standards

NationalInternational

IEC

e.g.,
IEC 60601-2-1

ISO

e.g.,
ISO 14971

Europe

CENELEC

e.g.,
EN 60601-2-1

UTE

e.g.,
NF EN 60601-2-1

CEN

e.g.,
EN ISO 14971

AFNOR

e.g.,
NF EN ISO 14971

• Transition of international standards to identical European standards

• Transition of European standards to identical national standards

• European standards may be harmonized by the European Commission within 
the framework of �New Approach� Directives, e.g., Medical Device Directive
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Standards play an important role in achieving these goals!

• The objective for such regulations is due to the political mandate:

• To provide people with safe and efficient healthcare

• Provisions are for instance

• Market approval for medical devices

• For safe use and efficacy

– Medical requirements (education, certified medical procedures, 
guidelines, clinical trial, quality control,�)

– Technical requirements (basic safety, essential performance, quality 
assurance, market surveillance,�)

• Technical requirements as prerequisite for reimbursement

The medical market is a regulated market
in most countries
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MDD 93/42/EEC

Devices must be designed and manufactured such that � if used for
the purpose and under the conditions intended�

• � they will not compromise the condition or safety of patients 

• � or safety and health of operators

• � or other persons

• � or any risks associated with the use constitute acceptable risks 
when weighted against the benefits for the patients
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ISO 14971:2007

Probability

Severity
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ISO 14971:2007

• After all risk controls are implemented as designed� the 
manufacturer shall decide if the residual risk is acceptable

• If the residual risk is judged unacceptable, the manufacturer may 
gather data and review data to determine if the medical 
benefits� outweigh the residual risk

• For an overall residual risk that is judged acceptable, the 
manufacturer shall decide which information is necessary to 
disclose
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ISO 14971:2007

• The manufacturer shall establish, document and maintain a 
system to collect and review information about the medical 
device� in the production and post‐production phases

• When establishing a system�. The manufacturer shall consider:

– Mechanisms by which the information is presented or processed

– New or revised standards
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Goals of standardization for medical devices

Clinical 
Benefits Safety

� Find the balance between clinical benefits and safety interests

� Give a common technological baseline, but allow innovations

� Describe a framework that is acceptable for all stakeholders
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Risk Management within the Product Lifecycle
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Ensuring standards compliance in
product development

List of 
applicable/ 
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Engineering Process
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– Multileaf collimators offer the 
opportunity to adapt the beam to the 
tumor shape, sparing healthy tissue

– However, there is some leakage radiation 
between the leaves

– IEC 60601‐2‐1 max. X‐ray leakage through 
beam limiting device:

• 1981: 2% (MLC not considered)

• 1998: 5% for MLC

• 2008 (CD): 2.5% (MLC for Intensity‐
Modulated Radiation Therapy)

• 200X: 1%???

Example: MLC and IEC 60601 � 2‐ 1
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Implementation of ISO 14971

• Low � residual risk acceptable, no active risk control

• Medium � two levels of acceptability: 

– Above acceptability level: risk‐analysis to determine how to proceed

– Below acceptability level: ALARP (as low as reasonably practicable)

• High � risk is intolerable; no risk‐benefit analysis is acceptable. 
Risks must be reduced at least to medium area

e.g. OCS �

Quality 
Regulation for 

Risk 
Management
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Implementation of ISO 14971
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Example
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Safety Advisory Letter
to Installed Base

Safety Management in Installed Base

‘complaint’
Report / observation

In installed Base

Safety ReviewResponse to
Originator

Notification of 
Authorities

Development of
Solution

Safety Update of
Installed BaseNotification of 

Authorities

Suggestion for
Future 

Improvement
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OCS Quality Management System is certified
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Thank you for your kind attention!


