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Support for a European Metrology Network on the medical use of
ionising radiation
Overview
Ionising radiation in medicine is an evolving area that requires a coordinated action to improve patient imaging,
optimise radiation dose delivery and understand its radiobiological effects. A high-level coordination of the
metrology community is needed to promote and support countries in sharing their measurement infrastructure
and data, and to ensure wider access to good facilities.
This network project will address the absence of high-level coordination of the metrology community by
establishing a single hub for stakeholder consultation, a knowledge base of relevant research results, and a
strategic research agenda (SRA) as well as training, in order to support and promote the development of an
accessible metrological infrastructure. The project will also develop a joint and sustainable European metrology
infrastructure for medical use of ionising radiation suitable for implementation via a European Metrology
Network (EMN).
Need
Radiobiology represents the future of radiotherapy, but in order to understand the mechanisms behind
radiation effects, to lower iatrogenic effects and to improve treatment efficacy, it is essential to have accurate
radiobiology data. A closer link and dialogue with stakeholders and academic institutions carrying out such
studies needs to be established with the metrology community. Further to this, there are currently large
discrepancies between European countries in terms of access to high investment, radiotherapy facilities and
state of the art decay data libraries. This is due to the complexity and cost of operating such irradiation facilities,
meaning that only the most developed countries are currently able to operate them. Therefore, a network is
needed to promote and support countries in sharing their measurement infrastructure and decay data.
Currently there is no single European-wide coordination point for the medical use of ionising radiation. The
International Atomic Energy Agency (IAEA) and a limited number of companies offer postal quality control
services in radiotherapy. Existing coordination for the medical use of ionising radiation is also very
compartmentalised, for example metrology is well represented in standardisation bodies such as ISO and IEC
but not in other expert groups like the European Radiation Dosimetry Group (EURADOS) which predominantly
brings together experts without dedicated irradiation resources.
Objectives
The overall aim of this network project is to accelerate the implementation of the future EMN on medical use
of ionising radiation.
The specific objectives are:
1. To establish regular, constructive dialogue and liaison (e.g. workshops) between the project and
stakeholders in order to identify the priority areas for the medical use of ionising radiation.
Stakeholders will include (i) manufacturers of medical equipment, (ii) academic experts, (iii) standards
development organisations, (iv) national and international bodies, e.g. radiation oncology, medical
physics, pre-clinical research, and (iv) medical staff.
2. To develop a Strategic Research Agenda and roadmaps for the medical use of ionising radiation,
taking into account the feedback from key stakeholders in Objective 1. This will take into account the
evolution of techniques, applicable regulation (e.g. Medical Device Regulation (EU) 2017/745) and
existing roadmaps of networks (e.g. MELODI, EURAMED).
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3. To define how current European metrological services meet regulatory and stakeholder needs, taking
into account the feedback from stakeholders in Objective 1. This will include existing quality assurance
mechanisms and networks e.g. European Network of biological and physical-retrospective dosimetry
(RENEB) and EURADOS and the development of a web-based platform for stakeholder information.
The platform should be developed in a manner that allows it to be maintained by a future EMN.
4. To set up and promote a knowledge-sharing programme for stakeholders, taking into account the
feedback from stakeholders in Objective 1, in order to support the dissemination and uptake of results
and the safe use of ionising radiation. This will include a range of regularly hosted activities, such as
the exchange of researchers between organisations, metrology workshops, stakeholder events and
training courses.
5. To develop a plan for a joint and sustainable European metrology research infrastructure for the
medical use of ionising radiation via a European Metrology Network. The plan will be completed within
12 months of the start of the project and address how to (i) develop coordination and smart
specialisation of capabilities (ii), align with existing networks, other EMNs and TC-IR, (iii) promote the
development of emerging member states, and (iv) extend the collaboration to third countries.
Results
Objective 1: Establish stakeholder dialogue in order to identify the priority areas for the medical use of ionising
radiation
In the framework of this project, a constructive dialogue will be established, and continued as part of a ‘future’
EMN, between all the actors involved in medical applications using ionising radiation, including metrology
institutes, relevant stakeholders (such as professional societies and device manufacturers) and end-users.
These exchanges will enable the research and measurement infrastructure needs of the community to be
identified that will be used to build an exhaustive database addressing the present capabilities and priorities
and the projected ones for the next 5 to 10 years via the development of a plan for a future EMN (objective 5).
Objective 2: Develop a Strategic Research Agenda and roadmaps for the medical use of ionising radiation
The information collected from the community on the research priorities, at present and for the next 5 to
10 years, will be used as the basis for the definition of roadmaps and a Strategic Research Agenda of the
EMN. Four roadmaps will be provided for each specific topic addressed by the future network, namely
radiotherapy (external, brachytherapy), nuclear medicine, imaging (diagnostic, patient positioning,
interventional, radionuclide-based) and radiobiology (in the context of medical use of radiation).
Objective 3: Define how current European metrological services meet regulatory and stakeholder needs
The project will create an appropriate stakeholders’ structure (core group, advisory committee) and a report
on an appropriate web platform, allowing regular interaction of the metrology community with representatives
from standardisation bodies (ISO, IEC) and manufacturers in the field of medical devices using ionising
radiation sources and of measurement instruments. The achievements of the project in terms of identification
of new standards, harmonisation and exploration of the continuous and fast evolution of the techniques will
provide appropriate answers to the community, supporting their implementation through this structure.
Objective 4: Set up and promote a knowledge-sharing programme for stakeholders
This project will identify the optimal mechanisms for sharing existing facilities, through a future EMN. This will
provide researchers with a broader access to laboratory infrastructures which currently are accessible only to
the most developed countries. The training of young researchers and workers in the field of ionising radiation
use for medical applications is an important activity addressed by the future EMN, intended to ensure
sustainable expertise across Europe. This project will provide a plan for the organisation of technical training
sessions, metrology workshops, stakeholder events and training courses and will define their relevant content
in agreement with the objectives of the network.
Objective 5. Develop a plan for a European metrology research infrastructure for the medical use of ionising
radiation via a European Metrology Network
A plan for a future EMN on medical use of ionising radiation will be proposed, addressing the organisation of
the network, its coordination and governance. A proof of concept for the sustainability of the EMN will be
provided based on the commitment by the participants to the network of a dedicated consortium agreement.
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Impact
Impact on the metrology and scientific communities
The EMN, established in this project, will start a constructive dialogue with relevant stakeholders in the field of
medical use of ionising radiation. This will allow a complete overview of the needs among European countries
and consequently align activities within the metrology, research and medical communities. The Strategic
Research Agenda and topic specific roadmaps will define the research priorities and will guarantee the
harmonisation of activities at the European level in medical applications of ionising radiation including
radiobiology and radiation protection. This European harmonisation will increase the visibility of Europe within
international organisations such as IAEA, ICRU, ICRP, ISO, IEC.
Impact on industrial and other user communities
Currently, diagnosis in radiotherapy is based on protocols established in each member European country.
Updating these protocols with the latest research across Europe requires significant time and resources. By
establishing an EMN, all member countries will have access to the same data and latest results. In addition,
having access to the same calibration methods will ensure improved healthcare due to a more precise and
less error-prone exposure and harmonised and improved reporting within Europe.
Impact on relevant standards
The proposed EMN, in the framework of this project will identify the current measurement challenges and
needs across the field of the medical use of ionising radiation based on the liaisons established between
relevant active communities and will allow the harmonisation of their procedures. This will improve the
traceability of exposures during diagnosis and radiotherapy and radiobiology studies, will increase the
reproducibility of results and therefore support multi-centre comparisons, and will provide a greater statistical
power to study correlations between the doses and biological outcomes. The SRA and roadmaps of the future
EMN will be strongly linked with the development of new standards, leading to safer and more efficient use of
treatment and imaging techniques.
Since radiobiology investigates the link between physical and biological effects of radiation, more accurate
assessment of quality factors, to account for the biological effect of radiation, will contribute towards
EURAMET’s Strategic Research Agenda for metrology in Europe.
Longer-term economic, social and legal impacts
The EMN will provide the platform for cost-effective evidence-based use of ionising radiation, which in turn will
accelerate the translation of novel radiation therapy and radio-diagnostic tools into clinical practice, benefiting
patients earlier and therefore improving their quality of life.
A deeper understanding and enhanced knowledge of the effects of radiation on living organisms, will result not
only in improved diagnosis and treatment, but also in understanding beyond the medical sphere on radiation
protection in all human activities where one can be exposed to radiation. Improved dosimetry and radiobiology
capabilities will also facilitate the study of the stochastic effects from low levels of radiation exposure.
Therefore, patient and public will benefit from an increased understanding of the risk factors for radiation
induced secondary cancers.
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Project start date and duration:
Coordinator: Valentin BLIDEANU, CEA
Project website address: not ready yet
Internal Funded Partners:
1. CEA, France
2. CMI, Czech Republic
3. ENEA, Italy
4. IFIN-HH, Romania
5. IRSN, France
6.NPL, United Kingdom
7. SCK•CEN, Belgium
8.VINS, Serbia
9.VSL, Netherlands

01 June 2020, 48 months
Tel: +33 169088263

E-mail: valentin.blideanu@cea.fr
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