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Heavy ion therapy machines

Once we have developed a beautiful and powerful device, what is required to bring it 

to market as a medical device… how can we prove that a patient will not be harmed 

during irradiation… can the operating and service personnel use the device in a safe 

way… are the operating environment and the neighborhood affected by 

electromagnetic field and radiation…?
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What is CE marking?
o The Conformité Européenne (CE) Mark is defined as the European Union’s (EU) 

mandatory conformity marking for regulating the goods sold within the European 
Economic Area (EEA) since 1985. 

o The CE Marking serves as a declaration from the manufacturer that their product 
complies with the essential requirements of the relevant European health, safety 
and environmental legislation laid out in the different product directives. 

o Once a product has been awarded the CE Marking, then it is able to move freely 
within the European Free Trade Association (EFTA) and the European Union (EU).
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Manufacturers
o Manufacturers play a crucial role in ensuring that products placed on the extended 

single market of the European Economic Area (EEA) are safe. 

o They are responsible for checking that their products meet EU safety, health, and 
environmental protection requirements. 

o It is the manufacturer’s responsibility to carry out the conformity assessment, set 
up the technical file, issue the EU declaration of conformity, and affix the CE 
marking to a product. Only then can this product be traded on the EEA market.
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Manufacturer data sheet
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o EU Regulations 

o They are directly applicable

o Example: MDR has to be applied for (new) Medical Devices latest from the end 
of transition period.

o EU Directives 

o They need to be implemented via national laws

o Example: LVD is implemented by Austrian Elektrotechnikgesetz

What is a legal basis for CE marking of a 
medical device?
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o European Medical Device Regulation (EU) 2017/745 (MDR)

o Set of regulations that governs the production and distribution of medical devices 
in Europe. 

o Compliance with this regulation is mandatory for manufacturers that want to 
market or sell their products in the EEA.

o European Low Voltage Directive 2014/35/EU (LVD)

o Ensures that electrical equipment provides a high level of protection for European 
citizens, and benefits fully from the single market. 

o Outlines essential safety requirements for electrical equipment operating with a 
voltage of 50 -1000 V for alternating current and 75-1500V for direct current.

Applicable Legal Regulations and Directives
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o Directive for electro-magnetic compatibility 2014/30/EU (EMC) 

o ensures that electrical and electronic equipment does not generate, or is not 
affected by, electromagnetic disturbance.

o Machinery Directive 2006/42/EC (MD)

o defines essential health and safety requirements of general application (permits 
the free movement of machinery).

o Applicable for machinery; interchangeable equipment; safety components; lifting 
accessories; chains, ropes and webbing; removable mechanical transmission 
devices; partly completed machinery…

Applicable Legal Regulations and Directives #2
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Applicable Legal Regulations and Directives #3
o European Directive for protection against the dangers arising from exposure to 

ionising radiation 2013/59/EURATOM

o establishes uniform basic safety standards for the protection of the health of 
individuals subject to occupational exposures, besides the medical and public 
exposures against the dangers arising from ionising radiation.

o Directive on restriction of hazardous substances 2011/65/EU (RoHS)

o Set of  rules on the restriction of the use of hazardous substances in electrical 
and electronic equipment (EEE) with a view to contributing to the protection of 
human health and the environment, including the environmentally sound 
recovery and disposal of waste EEE
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o Compliance to standards is not legally required, but

o Standards reflect the state of the art in their field of concern.

o Application of standards makes technical solutions and processes comparable.

o Compliance to standards is commonly accepted as precondition for approval of 
compliance to legal regulations.

Application of / Compliance to Standards



2022-06-30 13

o process standards: „good practices“ for management processes
(e.g. IS0 9001, ISO 13485, ISO 14971, IEC 62304 etc.)
o ensuring that the result of a process fulfills defined requirements

o technical standards:  defining state of the art (e.g. DICOM-standards)
o ensuring interoperability, compatibility, comparability
o often linked to safety aspects

o safety standards: definition of safety requirments (e.g. IEC 60601 - series)
o technical implementation of a requirement = “appropriate risk mitigation measure”
o compliance to a requirement = „acceptable residual risk“ 

o testing standards: definition of standardized test specifications (e.g. IEC 62353)
o common acceptance of test results

Classes/Types of Standards
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Quality management system & ISO 13485
o A medical device quality management system (QMS) covers all aspects of medical 

device’s life cycle. The purpose of QMS is to improve the quality of the medical 
device and related services.

o The ISO 13485 standard lays down the requirements for QMS for medical devices. 

o QMS processes to be established:

Development; Production; Service delivery; Risk management; Document control; 
Internal audits; Management reviews; Corrective and preventive actions; Handling 
of resources (human resources, infrastructure, equipment, locations); 
Communication with customers.
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Product testing and conformity check
o The process of demonstrating that the device will reliably and safely perform in 

use.

o Extensive design validation testing - performance testing, toxicity and chemical 
analysis, and sometimes human factors or even clinical testing.

o Conformity assessment is a procedure that determines whether the requirements 
of the MDR for the medical device have been met. It must be performed with a 
positive result before placing a medical device on the market.
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Product testing and conformity check
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Technical documentation (according to MDR)
o A general description of the product, including any planned variants along with its 

intended use;

o The design specifications, including the standards which will be applied and the 
results of the risk analysis, and a description of the solutions adopted to fulfill the 
essential requirements, which apply, if the standards referred to in Article 5 are not 
applied in full;

o The techniques used to control and verify the design, the processes, and the 
systematic measures which will be adopted during the design phase;

o Compatibility and interoperability reports;
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Technical documentation #2
o The solutions adopted in accordance with Annex I Chapter I Section 2;

o The preclinical evaluation;

o The clinical evaluation referred to in Annex X of;

o The draft label;

o Instructions for use.

o MedAustron techfile index - 500 pages!
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Technical documentation #3
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Notified Body
o Notified bodies are government accredited, mostly private companies that take 

over sovereign tasks on behalf of national authorities.

o According to the MDR, medical device manufacturers have to involve notified body 
in the conformity assessment process.

o Typical tasks of notified bodies:

o Certification of QMS according to ISO 13485 and to the Annexes of MDR

o Review of technical files such as risk management files, software files and 
usability files, and checking compliance with legal requirements

o Assessment of clinical evaluations
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CE mark and EU Declaration of Conformity
o There is no CE Certification! There is no agency like the FDA or the European 

Medicine Agency approving or certifying medical devices. 

o The EU declaration of conformity is an important legal document in which the 
manufacturer declares the conformity of their medical device.

o The declaration of conformity must contain:
o Information about the device
o Information on the conformity of the device
o Information about the manufacturer
o Other information (place and date of issue, name and function of the person 

signing the declaration, signature)
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CE mark and EU 
Declaration of Conformity
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Example of design and verification using V-model

Level 1: 
Product definition

Level 2:
Technical product specification

Level 3: 
Technical product design

Level 4:
Component specification

Product definition

Technical specification 
of the device and risk 

control measures

Detailed technical 
specification of sub 

systems of the device 
and risk control 

measures

Site 
acceptance 

test

Integration 
test

Verification 
test

Validation test

Level 5: 
Unit design

Specification of 
component and risk 

control measures
Type 

acceptance 
test

Requirement Input

Requirement Defintion Level Test Level

Level 4 (Stand-alone 
component) 

Level 3 (Integrated compo-
nents, sub-system, MAPTA) 

Level 2 (MAPTA and 
accompanying documents) 

Level 1 (MAPTA and 
accompanying  documents)

Specification of unit and 
risk control measures Unit test

Level 5 (Unit)

System Freeze

• Customer and market 
requirements

• Austrian laws and European 
Directives

• Product definition
• Applicable standards on 

product level
• Risk management on product 

level

• Technical spec. of MAPTA
• Relevant sections of applicable 

standards on sub system level
• Applicable standards on 

sybsystem level
• Risk management on sub 

system level

• Technical spec. of the subs 
system

• Relevant sections of applicable 
standards on component level

• Applicable standards on 
component level

• Risk management on 
component level

• Technical spec. of  component
• Relevant sections of applicable 

standards on unit level
• Applicable standards on unit 

level
• Risk management on unit level
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EU vs FDA approval process
CE Mark

o Main function is to assess the safety 
and efficacy of new devices

o Obtained through a clinical evaluation 
of published data for existing 
equivalent devices

o Requires a postmarket clinical follow-
up study once the CE Mark is obtained

o Valid in all EU countries and 
recognized almost globally

FDA Approval

o Main function is to assess the safety 
and efficacy of new devices

o Requires a full clinical trial or trials

o Narrow approved range of parameters

o Valid only in the United States
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EU vs FDA approval process
CE Mark

o Puts more onus on and endues a 
greater amount of trust to the 
manufacturer and to the physician

o Allows new technology to more 
quickly become available to patients

o Leaves safety and efficacy of the 
surgical procedure that is performed 
by the device to the responsibility of 
the physicians and surgeons who use 
the device

FDA Approval

o More expensive to obtain, as the 
documentation required from 
investigators is much less efficient, the 
review cycle is about three times 
longer, and there are almost always 
more rounds of questions

o Indicates that strict criteria have been 
met, signifying that clinical application 
of a drug or device will be safe and 
effective
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Questions & Discussion


