Ubersicht der Forschungstatigkeiten
zu niederen Dosen
/
Vue d’ensemble des activités de recherche
sur les faibles doses

Annemarie Schmitt-Hannig
Strahlenschutzseminar KSR-KomABC-KNS /
séminaire de radioprotection CPR-ComABC-CSN
14.06.2019, Bern
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Planung und Finanzierung der Strahlenschutzforschung in
Deutschland

BMU BMBF
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Strahlenschutz
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Planung und Finanzierung der Strahlenschutzforschung in
Deutschland

Rolle des BfS
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Ressortforschung

BfS vergibt im Auftrag des BMU, Forschungsvorhaben auf dem Gebiet des Strahlenschutzes

8 Themenbereiche:

- TBO1 NATURLICHE STRAHLENEXPOSITION

- TBO02 STRAHLENSCHUTZTECHNIK

- TBO3 STRAHLENBIOLOGIE - WIRKUNG VON IONISIERENDER UND NICHTIONISIERENDER
STRAHLUNG, STRAHLENEMPFINDLICHKEIT

- TBO04 MEDIZINISCHE STRAHLENEXPOSITION / RONTGENVERORDNUNG

- TBO05 RADIOOKOLOGIE

- TBO06 NOTFALLSCHUTZ

- TBO7 VORHABEN MIT ALLGEMEINER BEDEUTUNG FUR DEN STRAHLENSCHUTZ

- TBO08 NICHTIONISIERENDE STRAHLUNG

2018 (2017) 19 (16) abgeschlossenen FV + 35 (26) laufende FV + 16 (11) initiierte FV
Bsp. 2018 abgeschlossener FV

- TBO03: Untersuchung des Risikos fur kardiovaskulare Erkrankungen nach einer Strahlenexposition mit
niedrigen Dosen an Biopsieproben von Majak-Arbeitern

- TBO04: Erstellung und Uberarbeitung von technischen Normen fiir den Strahlenschutz und die
Qualitatssicherung in der medizinischen Radiologie

- TBO08: Messung und Bewertung flr die Allgemeinbevdlkerung relevanter optischer Strahlenquellen:
Abschatzung von Risiken fur das Auge, insbesondere Blaulichtgefahr und Blendung

Programmreport
- 2018: Gegenwartig in Vorbereitung
- 2017: http://nbn-resolving.de/urn:nbn:de:0221-2018071915600

Ausschreibungen von Ressortforschungsvorhaben

- Homepage des BMU: https://www.bmu.de/themen/forschung-foerderung/forschung/ressortforschung-
forschungsrahmen/

- Homepage des BfS: http://www.bfs.de/DE/aktuell/ausschreibungen/ausschreibungen _node.html
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Kompetenzverbund geforderte Vorhaben

Ausschreibung des BMBF: http://www.ptka.kit.edu/ausschreibungen-
bekanntmachungen-1947.html

aktuell werden vom BMBF 4 Verbundprojekte zu "Niedrigdosen" gefordert

- "Reparaturfoci
+ Etablierung und Bewertung von Reparaturfoci als biologische Marker fiir die individuelle
Strahlenempfindlichkeit
- "GREWISaplha“

«  Erforschung biologischer Wirkungen diinn ionisierender Rontgenstrahlung und dicht
ionisierender a-Strahlung in Zellkultur und Tiermodellen

* Untersuchung der Wirkungen der Radontherapie beim Menschen innerhalb klinischer
Studien

- "INSTRA“

*  Untersucht spater Auswirkungen auf die Gesundheit von Mausen, die zu einem friihen
Zeitpunkt eine niedrig dosierte Gamma-Bestrahlung erhielten

*  Projekt konzentriert sich auf ein breites Spektrum von Geweben, Zellsystemen,
biologischen Merkmalen, von Genen, Transkripten, Proteinen, Zellstrukturen bis hin zu
Organen und Verhaltensanderungen.

,ZiSStrans”

*  Erkundung neue Moglichkeiten zur personalisierten Strahlentherapie von Tumoren im
Kopf- und Halsbereich
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Europaischen Forschungsplattformen

~_ MELODI
Multidisciplinag L
European Low Dose Initiative

g0 NERIS

EUROPEAN RADIOECOLOGY ALLIANCE

€URADOS
FURAMED

European Alliance for Medical
Radiation Protection Research

| Verantwortung fiir Menschund Umwelt | m ®

Multidisciplinary European Low Dose Initiative
http://www.melodi-online.eu/

Network of European organisations involved in emergency
and recovery preparedness and management
http://www.eu-neris.net/

The European Radioecology ALLIANCE
http://www.er-alliance.eu/

European Radiation Dosimetry Group
http://www.eurados.org/

European Alliance for Medical Radiation Protection
Research https://www.euramed.eu/
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MELODI

SRA - WG

« Etablierung und regelmaldige T
Aktualisierung einer langfristigen ‘( ( A
strategischen Agenda (SRA) und eines ¢ AR e iiative

Zeitplans fur die Erforschung des Risikos
einer Strahlengefahrdung durch niedrige et Rosoareh Agenda ot t

. trategic Researc enda of the
Dosen N Europa (>20Jahre) Multidisciplinary European Low Dose Initiative

(MELODI) - 2017

« SRA soll die Prioritaten fur nationale und

M. Kreuzer, A. Auvinen, S. Bouffler, E. Cardis, M. Durante,

e u ro pé iSChe FO rSCh u n g S p rog ra m me u nd g_i;;?;;;:m M. Harms-Ringdahl, B. Madaz, R. Quintens, K Prise,
die Vorbereitung von Ausschreibungen auf B ey s

europaischer Ebene bestimmen sowie
Themen fur MELODI-Workshops
vorschlagen

http://www.melodi-online.eu/m docs sra.html
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PEAN JOINT PROGRAMME Beginn: 1 Juni 2015
Ende: 31 Mai 2020

CCONCERT

EU-Beitrag: €19,8M

EJP CONCERT

European Joint Programme for the Integration of Radiation Protection
Research

tragt zur nachhaltigen Integration europaischer und nationaler
Forschungsprogramme bei

Bundelung nationaler Forschungsbemihungen mit EURATOM-
Forschungsprogrammen, um die offentlichen FUE-Ressourcen besser zu
nutzen und gemeinsame europaische Herausforderungen durch
gemeinsame Forschungsbemuhungen wirksamer zu bewaltigen

Konsortium besteht aus 36 National Programme Managers and
Programme Owners (sog. POMs) aus 23 Europaischen Mitgliedsstaaten
plus Norwegen und Schweiz und den 5 Strahlenschutzforschungs-
Plattformen MELODI, ALLIANCE, NERIS, EURADOS and EURAMED

, JAHRE BfS
| Verantwortung fir MenschundUmwelt| m ® N H B Q—r/mg ccccc MESSEN. INFORMIEREN :

Bundesamt fiir Strahlenschutz



CONCERT - Gemeinsame Programmplanung fur
die europaische Strahlenschutzforschung

EUROPEAN JOINT PROGRAMME
FOR THE INTEGRATION OF RADIATION
PROTECTION RESEARCH

CONCERT

@

Dachstruktur fur Strahlenschutzforschung in Europa
* Kofinanzierung
* gemeinsamen Programmplanung
« offenen Forschungsausschreibung
* Integrative Aktivitaten

Qo EURAMED
Y MELODI ago NERIS g s o

WA Age €URADOS

plus Programmauftraggeber und/oder Programmmanager

. JAHRE BfS ‘
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CONCERT - Ziel und Strategie

* Verlust von wissenschaftlicher und fachlicher Kompetenz im
Strahlenschutz entgegenwirken

e Aufbau von Netzwerken europaischer Strahlenschutzforschungs-
Institutionen

* Forschungsschwerpunkte fiir nationale und europaische Strahlenschutz-
Forschungsprogramme

* Forderung der multidisziplinaren Forschung

- offentliche Ausschreibungen und integrative MaRnahmen:

Strategic Research Research Infrastructure
Agendas Initiatives
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CONCERT Vision fur Strahlenschutzforschung
in Europa - Gemeinsame Programmplanung

 JOINT ROADMAP fur die Strahlenschutzforschung

soll als Leitfaden fur die Planung der Strahlenschutzforschung in den
nachsten Jahrzehnten dienen

soll Langzeitforschung fordern, um die Auswirkungen ionisierender
Strahlung auf Mensch und Umwelt zu bewerten und Instrumente zur
Verbesserung des praktischen Strahlenschutzes in Bezug auf
verschiedene Situationen zu entwickeln, die zu einer Exposition
gegenuber ionisierender Strahlung fuhren, mit dem Ziel, den
Strahlenschutz zu verbessern, um vorrangige Fragen zum Strahlenschutz
zu beantworten und die Entscheidungsfindung zu unterstitzen

Notwendigkeit von fur alle zugangliche Forschungsinfrastrukturen und
geeigneter Weiterbildungsmalinahmen werden aufgezeigt

Grundsatze zur Festlegung von Forschungsprioritaten und -budgets
werden diskutiert

. JAHRE BfS
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CONCERT offentliche Ausschreibungen

Ziel

Finanzierung der besten Forschungsprojekte fur die Strahlenschutzforschung in
Europa,

Integration von Universitaten, Forschungszentren und Strahlenschutzinstitutionen,
Integration von Partnern aus neuen und weniger gut vertretenen Mitgliedstaaten,
Integration von E&T sowie optimale Nutzung der Forschungsinfrastrukturen

Topic 1 Topic 2
Health risk assessment Reducing uncertainties in human and
associated with low dose/dose ecosystem radiological risk
rate radiation assessment and management
Call 152016 1 proposal (2,5 M€) 2 proposal (8 M€)
Call 2->2017 4 proposal (5,2 M€) 2 proposal (1,4 M€)
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Topic 1 Health risk assessment associated with low dose /
dose rate radiation

Towards a full mechanistic
understanding of radiation
cataract

The role of extracellular
vesicles in modulating the
risk of low dose radiation
induced leukemia

&

Personal Online Dosimetry
Using computational Methods

TRACK

p

Ve

Systemic Effects of Partial-body
Exposure to Low Radiation Doses

VERIDIC

Validation and Estimation of
Radiation skin Dose in

Interventional C,ardn:ﬂoay \® /
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Topic 2 Reducing uncertainties in human and ecosystem
radiological risk assessment and management

(ff'*: :
@nf|dence |

and decision making in nuclear emergencies

TERRIT{OJRIES [ Momoncons mouromee

Uncertainties reduction and stakeholders involvement
in long-lasting radiological exposure situations

A SHAMISEN

=S S5INGS

Stakeholder Involvement
in Generating Science

After Nuclear Emergencies

ENhancinG
stAkeholder
participation

b in the GovernancE
| Verantwortung fiir Mens of radiological risks

ENGAGE
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zentrale Forschungsfragen zu den Wirkungen ionisierender Strahlung

Topic 1 Health risk assessment associated with low dose /
dose rate radiation

Towards a full mechanistic
understanding of radiation cataract

http://vision.ucsf.edu/hortonlab/Res

auf die Linse wie z.B. nach: earchProgram%20Pics/kid%20with

Erste Resultate:

%?20cataract.jpg

den Mechanismen bei strahleninduziertem Katarakt im Niederdosisbereich
dem Einfluss von Dosis und Dosisleistung

der Rolle von Alter und genetischem Hintergrund und

konnen in der Linse beobachtete Reaktionen auf Strahlenexposition als o
globale Biomarker fur die Strahlensensibilitat angesehen werden https/Iwebeye.ophth uiowa.eduleyefo

rum/atlas/pages/Posterior-
subcapsular-cataract-2.html

Daten belegen die Schlusselrolle von Alter und genetischem Hintergrund fur die Strahlenempfindlichkeit der
Linse

Interessante Trends zeichnen sich auch bei den Dosis- und Dosisleistungsreaktionen ab. Es wird erwartet, dass
die Ergebnisse dieses Projekts wesentliche Auswirkungen auf die Strahlenforschung und den Strahlenschutz
haben werden

v bisherige Deliverables abrufbar unter http://www.concert-h2020.eu/en/Publications

Koordinator : Liz.Ainsbury@phe.gov.uk
https://www.researchgate.net/project/LDLensRad-the-European-CONCERT-project-starting-in-2017-Towards-a-full-mechanistic-

understanding-of-low-dose-radiation-induced-cataracts
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Topic 1 Health risk assessment associated with low dose /
dose rate radiation

Personal Online Doslmetry Using computational Methods; Online-
Bevssnal Onllisy Doslometty Persondosimetrie auf der Basis von Berechnungsmethoden

Using computational Methods

Verbesserung der Dosimetrie am Arbeitsplatz durch einen T ol LT
innovativen Ansatz:

+ die Entwicklung einer Online-Dosimetrie Anwendung auf der
Grundlage von Computersimulationen ohne den Einsatz
physikalischer Dosimeter

- BetriebsgréRen, SchutzgréfRen und Dosen radiosensitiver Organe
(z.B. Augenlinse, Gehirn, Herz, Extremitaten) werden durch den
Einsatz moderner Technologien wie Personenortungsgerate,

flexible personalisierte Phantome und Scannen des geometrischen
Aufbaus bewertet

» Ziel, die Personendosimetrie in Echtzeit durchzuflihren

- Entwicklung einer Online-Anwendung, mit der berufliche
Strahlenexpositionen individuell berechnet, anstatt mit einem
oder mehreren Dosimetern gemessen warden

Coordinates: X: 915 ¥: 330

Coordinates In Calor: X: 915 ¥: 330

Toggle Color Map,

Clear Previous Clicks

v bisherige Deliverables abrufbar unter
http://www.concert-h2020.eu/en/Publications

it )

Koordinator : filip.vanhavere@sckcen.be
https://podium-concerth2020.eu/

Abbildungen aus dem Deliverable D9.110 von PODIUM: http://www.concert-h2020.eu/Document.ashx?dt=web&file=/Lists/Deliverables/Attachments/111/D9.110%20-
%20Report%20with%20a%20documented %20test%200f%20concept%20in%20an%20experimental %20set-up gpproved06032019.pdf&quid=01b5ac77—b290—4cda—9c98—917dba%
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| Verantwortung fir MenschundUmwelt| @ ®m ® = ®m ®m = 3 FORSCHEN. MESSEN. INFORMIEREN.

Bundesamt fiir Strahlenschutz

b)
der




Topic 2 Reducing uncertainties in human and ecosystem
radiological risk assessment and management

Q’ﬂﬁd ence COping with uNcertaintie For Improved modelling and

P s vihu ey o mees neseins - DECision making in Nuclear emergenCles

Untersuchungen zu Unsicherheiten im Bereich des Notfallmanagements und
der Wiederherstellung nach Unfallen durch und konzentriert sich auf die
Frih- und Ubergangsphasen eines Notfalls, beriicksichtigt aber auch
langerfristige Entscheidungen, die in diesen Phasen getroffen werden.

» Projektziel: Verstehen, Reduzieren und Bewerten von Unsicherheiten meteorologischer und
radiologischer Daten und deren weitere Verbreitung in Entscheidungsunterstutzungssystemen

- dazu gehoren Modelle zur atmospharischen Dispersion, zur Posentiaty atfecied population group
Dosisabschatzung, zur Modellierung der Nahrungskette und zur

Simulation von Gegenmalinahmen. Y (e e cvovs
- Verbesserungen bei der Modellierung und Kombination von Simulation und T \1‘,{ W Qi ——
Monitoring werden dazu beitragen, ein umfassenderes Bild der radiologischen FraoAE 08 'M'* e
Situation zu erhalten und die Entscheidungsfindung bei Unsicherheiten deutlich . ™ o A ol 21
zu verbessern menl °°*“‘""'“Mm;.
° blSIang “““ddas: Health risk assessment

- Ensemble-Modellierung fir die atmospharische Ausbreitung, Monitoring-Ansatze entwickelt und fortgeschrittene
Foodchain-Modelle untersucht

- Multikriterielle Entscheidungsinstrumente fur den Umgang mit Unsicherheiten verbessert und erste Schulungen
[https://eu-neris.net/home/newsletters/171-confidence-training-course-2.html]

v bisherige Deliverables (z.B. zur verbesserten Handhabung der Uberwachung und Risikoabschétzung D9.8, D9.9, D9.11)
abrufbar unter http://www.concert-h2020.eu/en/Publications

Koordinator: wolfgang.raskob@kit.edu
https://portal.iket.kit.edu/CONFIDENCE/index.php?action=confidence&title=objectives
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Topic 2 Reducing uncertainties in human and ecosystem
radiological risk assessment and management

' To Enhance unceRtainties Reduction and Stakeholders Involvement
TERR'TRI ES TOwards integrated and graded Risk management of humans and

-~ wildlife In long-lasting radiological Exposure Situations
integriertes und abgestuftes Management kontaminierter Gebiete,
die durch lang anhaltende Belastung durch Umweltradioaktivitat
gekennzeichnet sind, unter Beriicksichtigung jliingsten
Erfahrungen nach Fukushima und der Veroffentlichung
internationaler und europaischer Grundsicherheitsnormen

« abgestufter Ansatz zur Abschatzung von Dosen fur Mensch und Tier = a >’
und zum Umgang mit lang anhaltenden Expositionssituationen the spatial heterogensity of the contamination

(investigations of the Belgian NORM site)

« wissenschaftliche Forschung auf Gebieten, die fur den Strahlen__
schutz relevant sind (z.B. Radiodkologie, Dosis- und Risiko
bewertungen fir den Menschen oder das Okosystem, Sozial- und
Geisteswissenschaften usw.), durch die Bereitstellung methodischer
Leitlinien und gestutzt auf entsprechende Fallstudien zu kombinieren

v bisherige Deliverables abrufbar unter http://www.concert-h2020.eu/en/Publications

Monitoring instrumentation at forest site

Abbildungen aus dem Deliverable D9.60 von TERRITORIES

Koordinator : marie.simon-cornu@irsn.fr

https://territories.eu/ JAHRE BfS
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CONCERT geforderte Kurse

« 5 jahrliche Aufrufe zur Abgabe von Kursangeboten (bis
zu 3 Wochen) fur MSc/PhD

« durchgefuhrt von CONCERT Partnern

Bisher 4 E&T calls:

— insg. 49 Kurse, 850 Teilnehmer

« 33 radiation risk assessment, basic science (radiobiology,
epidemiology, radiation physics) (MELODI)

9 emergency response (NERIS)
c 4 environmental risks (ALLIANCE)
3 dosimetry (EURADOS)

, JAHRE BfS
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Short courses
sponsored by
CONCERT:
Series 4, 2018-19

| Verantwortung fiir Mensch und Umwelt

13 — 24 Aug 2018

21Jan—1Feb 2019

11-22 Feb 2019

18 — 22 Feb 2019

11 -15 March 2019

15-19 Apr 2019

29 April - 10 May 2019

27 May - 7 June 2019

23 Apr — 3 May 2019

19 May- 2 Jun 2019

24 Jun—5Jul 2019

Summer School in Radiobiology. SCKeCEN (Belgian Nuclear Research Centre),
Belgium

Radiation epidemiology, dosimetry and radiation protection concepts of
ICRP. Helmholtz Center, Munich Institute for Radiation Protection, Germany

Two-week training course on radiation-induced effects with particular
emphasis on genetics, development, teratology, cognition, cancer as well as
space-related health issues. SCK®CEN (Belgian Nuclear Research Centre),
Belgium

Emergency and recovery preparedness and response. National Center of
Radiobiology and Radiation Protection, Bulgaria

Radiation Protection: Basics and Applications. Forschungszentrum Jiilich,
Germany

EURADOS-CONCERT School on uncertainty in biological, physical, and internal
dosimetry following a single exposure. Institut de radioprotection et de
sCireté nucléaire (IRSN), France

Cellular effects of ionising radiation — introduction to radiation biology
Acronym: CELOD, Stockholm University, Sweden

Modelling radiation effects from initial physical events. University of Pavia,
Italy

Assessment of long-term radiological risks from environmental releases.
Technical University of Denmark, Risg Campus, Denmark

Measurement techniques used in monitoring of naturally occurring
radionuclides. Central Mining Institute, Katowice, Poland

ADORE - Application of cytogenetic and EPR/OSL techniques for biological
dosimetry and physical retrospective dosimetry. Bundesamt fiir
Strahlenschutz, Germany



CONCERT Travel Grants

Reiseunterstutzung fur Konferenzen, Kurse,...
max. Budget -10.000 € pro Jahr

pro Quartal Hochstsumme von 2.500 € an die Top-
Bewerber-> max. Unterstutzung pro Antragsteller 625 €

Grants seit Juni 2016

v insg. 58 Grants (Stand Marz 2019 =12 calls) an Jungwissenschaftler

aus 16 EU Staaten (Belgium, Bulgaria, Croatia, Czech Republic, Finland,
Germany, Greece, Hungary, Ireland, Italy, Netherlands, Poland, Portugal,
Spain, Sweden, UK)

, JAHRE BfS
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Beginn: 1 Juni 2017

MEDIRAD http:/iwww.medirad-project.eul =ndes 51 Mai 2021
Implications of Medical Low Dose Radiation Exposure RIA, EU Beitrag: ~€10M

Verbesserung der wissenschaftlichen Grundlagen und der klinischen Praxis des
Strahlenschutzes im medizinischen Bereich

Bewertung gesundheitlicher Auswirkungen von Niedrigdosisstrahlung durch diagnostische
und therapeutische Bildgebung und durch Off-Target-Effekte in der Strahlentherapie

3 wichtige operative Ziele:

- Verbesserung der Organdosisabschatzung zur Optimierung der Strahlendosis und
Festlegung von Empfehlungen; Bereitstellung einer adaquaten Dosimetrie fur klinisch-
epidemiologische Studien zu Strahlenwirkungen bei medizinischen Anwendungen

- Bewertung medizinischer Strahlenwirkungen = hier mit Fokus auf zwei wichtige
Endpunkte fur die offentliche Gesundheit :

«  kardiovaskulare Wirkungen von niedrigen bis mittleren Strahlendosen bei der
Brustkrebsbehandlung, einschl. dem Verstandnis der zugrundeliegenden Mechanismen,;

« Langzeitwirkung von Niedrigdosisstrahlung in Bezug auf das Krebsrisiko

- Entwicklung wissenschaftsbasierter und konsensorientierter Empfehlungen fur

Entscheidungstrager zum wirksamen Schutz von Patienten, Arbeitnehmern und der
Offentlichkeit.

, JAHRE BfS
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Programm
H2020-Euratom-1.4. - Foster radiation protection

EUROPEAN JOINT PROGRAMME
% FOR THE INTEGRATION OF

(CCONCERT MEDIRADY:

Aufforderung zur Vorschlagseinreichung

NFRP-2014-2015 NFRP-2016-2017
Thema

NFRP-07-2015 NFRP-9

Integrating radiation research in the

) Impacts of low dose radiation exposure
European Union

Koordiniert durch

Bundesamt fiir Strahlenschutz (Germany) EIBIR GEMEINNUETZIGE GMBH ZUR
FOERDERUNG DER ERFORSCHUNG DER
BIOMEDIZINISCHEN BILDGEBUNG (Austria)

Laufendes Projekt Status Laufendes Projekt

1 Juni 2015 > 31 Mai 2020 Laufzeit 1 Juni 2017 > 31 Mai 2021

. JAHRE BfS ‘
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Upcoming Euratom Call - NFRP-2019-2020
Further integrating Radiation Protection research in the EU (ID: NFRP-2019-2020-12 )

Specific Challenge:

Protecting people and the environment from the potentially harmful effects of ionising radiation remains a challenge in the context of expanding practices involving radiation in the EU, notably in the
medical sector. It is also important for the harmonisation of EU planning of response to a potential radioactive contamination of territories, taking into account post-accident and existing situations of
naturally occurring radioactive material. It remains important for the management of radioactive waste, for the safe implementation of nuclear installations’ decommissioning. Scientific knowledge on
which norms are based and adopted is progressing through the accumulation of knowledge on the effects of low-dose ionising radiation on peoples’ health and the environment. Complexity of data
handling, interpretation and exploitation requires a multidisciplinary approach of the field that includes radiobiology, dosimetry in specific fields, epidemiology, radioecology, radiation-based imaging and
therapeutic techniques, emergency preparedness and human science and society.

Scope:

This action should dwell on scientific outputs from past programmes in this field and add specific knowledge in areas of most promising research outcome or most significant contribution to peoples’
health and environment protection and should consider the priorities as identified by the European Radiation Protection Platforms (MELODI, EURADOS, NERIS, ALLIANCE, EURAMED). The proposal should
focus on lifting key uncertainties about the risks from low-dose radiation and resolving challenges these uncertainties pose for the implementation of Directive Euratom 2013/59. In particular, it should
address people's exposures to radon in terms of risk assessment and mitigation. The proposal should also investigate innovative concepts to explain the varied responses of biological and ecological
systems, due to their own diversity, to the diverse pathways by which radiation release energy to bio-molecules, cells and organ tissues and propose innovative ways to incorporate existing concepts into
risk prevention, assessment and management, including stakeholder’s involvement processes. The proposal should include shared experimental work between the European research infrastructures in
radiation protection identified in previous programmes. It should also include the exchange of scientists in order to cross-fertilise teams and mutualise the best use of infrastructures. The benefit of the
proposal for preservation of the integrative process of research teams having a regulatory mandate for radiation protection research and teams able to contribute to knowledge by their proximity with the
wider research community will also be considered during evaluation.

At least 5% of the total action budget must be dedicated to Education and Training activities for PhD students, postdoctoral researchers and trainees supported through the action (see Conditions for the
Call- Eligibility and admissibility conditions).

The Commission considers that proposals requesting a contribution from the Euratom Programme up to EUR 18.0 million would allow this specific challenge to be addressed appropriately. Nonetheless,
this does not preclude submission and selection of proposals requesting other amounts.

Expected Impact:

This action will lead to the provision of more consolidated and robust science-based policy recommendations to decision makers in the area of radiation protection. This will be achieved by further
integrating the radiation protection scientific community at EU level, leading to a better coordination of research efforts. In the long term, this knowledge will translate into additional or improved practical
measures in view of the effective radiation protection of people and the environment.
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Upcoming Euratom Call - NFRP-2019-2020
Further integrating Radiation Protection research in the EU (ID: NFRP-2019-2020-12 )

Specific Challenge:

Protecting people and the environment from the potentially harmful effects of ionising radiation remains a challenge in the context of expanding practices involving radiation in the EU, notably in the

...multidisciplinary approach of the field that includes radiobiology, dosimetry in specific fields,
epidemiology, radioecology, radiation-based imaging and therapeutic techniques, emergency

preparedness and human science and society.

Scope:
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This action should dwell on scientific outputs from past programmes in this field anc o e .
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proposal for preservation of the integrative process of research teams having a regulatory mandate for radiation protection research and teams able to contribute to knowledge by their proximity with the

wider research community will also be considered during evaluation.

At least 5% of the total action budgetmustbed K ducation and Training activities :toral researchers and trainees supported through the action (see Conditions for the
Call- Eligibility and admissibility conditions).

The Commission considers that proposals requesting a contribution from th up to EUR 18.0 mlllion Id allow this specific challenge to be addressed appropriately. Nonetheless,
this does not preclude submission and selection of proposals requesting ott... w...cuiie.

Expected Impact:

This action will lead to the provision of more consolidated and robust science-based policy recommendations to decision makers in the area of radiation protection. This will be achieved by further
integrating the radiation protection scientific community at EU level, leading to a better coordination of research efforts. In the long term, this knowledge will translate into additional or improved practical

measures in view of the effective radiation protection of people and the environment.
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CRPPH Initiative - Global Coordination of low dose research

Die OECD/NEA will die weltweite Koordinierung der Niedrigdosisforschung
ubernehmen

— OECD/NEA organisierte im September 2018 ein erstes Treffen zur Auslotung des
Bedarfs und der Machbarkeit einer globalen Koordinierung der Niedrigdosisforschung

- Weiteres Vorgehen: eine hochrangige Expertengruppe (High-Level Group on Low Dose
Research=HLG-LDR) wird eingesetzt, um die Entwicklung einer globalen
Koordinierungsinitiative zu unterstutzen

Koordination und Zusammenarbeit

— Low Dose Research

» Forschung im Bereich niedriger Dosen und Dosisraten (hoch und niedrig LET), Dosen bis weit
unter 100 mSv

— Globale Koordinierung soll Folgendes umfassen
» Finanzierung / Kofinanzierung, Férderfahigkeit gemeinsamer Projekte,
* Ermittlung bestehender Forschungsvorhaben und Forschungslicken im Niedrigdosisbereich,
» Vermeidung der Duplizierung von Vorhaben / Koordinierung der Ressourcen,
» Erleichterung des Austauschs von Informationen / Daten zu Vorhaben und deren Ergebnisse
« E&T Initiativen

Was kann Europa beitragen?

— der in Europa verwendete SRA / Roadmap-Prozess, wie z.B. in CONCERT war
erfolgreich und konnte als Ausgangspunkt fur eine globale Koordinierung dienen
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Vielen Dank

fur lhre Aufmerksamkeit

EUROPEAN JOINT PROGRAMME

CCONCERT

- This project has received funding from the Euratom research and
training programme 2014-2018 under grant agreement No 662287.
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EUROPEAN JOINT PROGRAMME
FORTHE INTEGRATION OF
c RADIATION PROTECTION RESEARCH

erganzendes Material



@ Project Info

Q

W

EUROPEAN JOINT PROGRAMME ¢ w
FOR THE INTEGRATION OF
RADIATION PROTECTION RESEARCH

CCONCERT

onfidence
N e COping with uNcertainties For Improved modelling

W Raskob, KIT, GERMANY and DEcision making in Nuclear emergenCiEs

CONFIDENCE

Content

Improvement of modelling and decision making °
for the protection of the affected population
of normal

and minimal
conditions

disruption

@ Status

L

What was done?

Uncertainties early phase
Risk based model

Field and greenhouse studies
on radionuclide transfer
Scenarios and strategies
analysis and stakeholder WS
Studies on past events and
social uncertainties

MCDA and agent based mod
Lectures at Universities
Set-up of training courses

v v v Vv

O Goals

living

Understand,
uncertainty, including social and ethical aspects,
in both the threat and early release phase of an

reduce

and cope with the

accident and the engagement of stakeholders in
planning and recovery

What are we currently
working on?

Scenarios with ensembles of
meteo. and source terms
Monitoring strategies
Process based models
Report on national panels
Mental models and
observation of exercises
Visualisation of uncertainties
Agent based models (ABM)
Preparation of training

4
4
4
4
4

4

4

4

What's next?

Operational recommendation
Improved operational picture
Improved data assimilation
Improved food models
Understanding of preferences
of stakeholders
Communication of
uncertainties

ABM simulation of decision
making process

Training and dissemination




EUROPEAN JOINT PROGRAMME
FOR THE INTEGRATION OF
RADIATION PROTECTION RESEARCH

LDLensRad

CCONCERT 4 Towards a full mechanistic understanding of
L Ainsbury, PHE, UK radiation cataract
@ Project Info
O Content O Goals
* Human studies indicate the lens is sensitive to * To identify mechanistic pathways and elucidate
low dose IR. LDLensRad seeks to understand the the impact of dose, dose rate, age, gender and
biological aspects of radiation cataract genetics on radiation cataract
@ Status
0 What was done? 0 What are we currently 0 What's next?
v Experimental optimisation for working on? M Publication of radiation
short and long term » Experimental endpoints at 4 cataract data in mouse strains
mechanistic endpoints and 24 hours, 4 and 12 W Amalgamation of data to form
v Long term studies of cataract months post IR exposure systems biology style models
development following 0-2 Gy  » In vitro experiments to fill the to inform the mechanistic
radiation exposure, at 0.3 and ‘gaps’ hypotheses
0.063 Gy min! » Pathology and histology of the ) |nvestigation of mitigators of
v Genetics, age, sex, dose and eye and brain: Could the lens radiation damage
dose rate all influence... be an indicator of global

radiosensitivity?




EUROPEAN jD\NT PROGRAMME

e oL GERT TERRITRIES

M Simon-Cornu, IRSN, France

TERRITORIES

Uncertainties reduction and stakeholders
involvement in long-lasting radiological
exposure situations

@ Project Info

Content

communication, E&T

@ Status

What was done?

v Field studies, databases

v Comparison monit. data vs
simple/advanced models

v Lab ethnography (STIR)

v Review about uncertainty
management in decision
making processes (D9.65)

v Involving students (E&T
scholarships & workshops)

v Continuous update of website
territories.eu & blog

O Goals
*  WP1 & WP2: radioecology, dose assessment .
*  WP3 & WP4: risk management, remediation,

Integrated and graded management of
contaminated territories characterised by long-
lasting environmental radioactivity

What are we currently O What's next?

working on? W Final Event, 12-14 Nov 2019,
Technical guidance about fit- Aix en Provence to discuss
for-purpose dose assessment: both final deliverables (D9.71:
sampling & monitoring, post-accidental situations,
modelling, UA/SA, exposure D9.72: NORM): how to deal
scenario with uncertainties in risk
Socio-economic analysis and assessment and decision-
remediation (CBA+MCDA) making processes taking into
Stakeholder panels, holistic account the preferences of
view of uncertainties (multi- stakeholders

dimensionality)



ENhancinG
stAkeholder
participation

EUROPEAN JOINT PROGRAMME
FOR THE INTEGRATION OF
RADIATION PROTECTION RESEARCH

ENGAGE

CCONCERT N e ENhancinG stAkeholder participation in the GovernancE
siasdpeaiidy of radiological risks for improved radiation protection &
C Turcanu, SCKeCEN, Belgium . . .
. informed decision-making
Project Info
0 Content O Goals
* Examine rationales and frameworks for * Identify and address key challenges &

engagement; analyse participation practice, and
clarify the role of radiation protection culture
through case studies; provide guidance

@ Status

O What was done?

v Research protocols

v Document review of SE
challenges and best practices

v Draft analysis of regulations
and recommendations for SE

v Analysis of radon websites

v Case studies, workshops and
preliminary report RP culture

v Roundtables on SE in practice;
special session RICOMET

What are we currently
working on?

Interviews with key
stakeholders

Final reports on SE rationales
and frameworks per field
Detailed analysis of case
studies of participatory
practices

Knowledge base structure
specification

44

44

44
44
44
44

44
44

opportunities for stakeholder engagement (SE)
in radiological protection (RP) for medical, post-
accident and indoor radon exposures

What's next?

Transversal issues for SE
rationales and frameworks
Report with case studies of SE
in practice

Final report on RP culture
Knowledge base concept
Draft recommendations

Final project workshop (11-
13/09/2019, Bratislava)

Final recommendations
Scientific publications, special
journal issue (open)




G Project Info

EUROPEAN jO\N'I PROGRAMME
TION OF
ADIATION PROTECTION RESEA|

¢ CONCERT %

K Lumniczky, OSSKI, Hungary

Leu-Track

The role of extracellular vesicles in modulating the

risk of low dose radiation induced leukemia

U Content

Study of basic mechanisms in low dose .
radiation-induced leukaemia by focusing on the
role of EVs in the crosstalk between the bone
marrow microenvironment and the stem cell .
compartment in initiating the leukemic process

Status

O What was done?

v Leukaemia-prone CBA mice

were treated either with
irradiation or with EVs
originating from irradiated
animals for long-term follow
up of the incidence of
leukaemia

v Bone marrow-derived EV

samples were collected from
irradiated mice and

distributed to partners for EV

O Goals

What are we currently
working on?

Phenotypical and omics
characterisation of mouse
bone marrow EVs to reveal
cellular producers of EVs and
radiation effects
Investigating basic
mechanisms of bone marrow
damage by EVs

Initiating patient enrolment
for plasma EV collection from
leukaemia patients

Q

44

44

44

to investigate mechanisms and pathways how
bone marrow-derived EVs can modulate low
dose radiation-induced leukaemia

to identify EV-related biomarkers of radiation
exposure and/or leukaemia risk

What's next?

In vitro co-culture studies to
identify major EV acceptors
within the bone marrow
Phenotypical and ~omics
characterisation of leukaemia
patients’ blood EVs to identify
EV-related biomarkers of
exposure and disease

To analyse leukaemia
incidence in EV-treated mice



EUROPEAN JOINT PROGRAMME
FOR THE INTEGRATION OF
RADIATION PROTECTION RESEARCH

CCONCERT

Personal Online Doslmetry
Using CoMputational Dosimetry

PODIUM

Personal Online Doslmetry Using

computational Methods

F Vanhavre, SCKeCEN, Belgium
@ Project Info

to develop an online application in which we will
calculate individually the occupational doses,
instead of measuring them with dosemeters

0 Content O Goals
* toimprove occupational dosimetry by an .
innovative approach: using computer
simulations coupled with flexible phantoms and
personal tracking devices
@ Status
What was done? O What are we currently a
v An Indoor Positioning System working on? 4
based on an infrared » Fluence to dose conversion

reflection time-of-flight
sensor camera together with
the corresponding software
v Guidelines for implementing  »
the workplace geometry
v Phantoms of different
statures and postures
v Advisory board meeting >

coefficients for reference Y
phantoms and postures for
photons and neutrons Y
Documented test of concept

in an experimental set-up for )
interventional settings and

neutrons

Radiation field mapping

Exploitation plan

What's next?

User-friendly online
application

Feasibility study performed in
four hospitals

Feasibility study in real
neutron field

Workshop for the
dissemination of the results
and the application of the
ALARA



@ Project Info

EUROPEAN JOINT PROGRAMME
FOR THE INTEGRATION OF
R ADIATION PROTECTION RESEARCH

C¢CONCERT "ALJ

M Mancuso,

ENEA, Italy

SEPARATE

Systemic Effects of Partial-body Exposure to Low

Radiation Doses

0 Content
To examine the effects of inhomogeneous
exposures under conditions that closely
replicate realistic human exposure scenarios

@ Status

What was done?

Animal breeding and
irradiation

Dosimetry

Distribution to other partners
of organs for omics (coding
and non-coding
transcriptomes, proteome
and metabolome)
Optimisation of the protocol
for exosomes extraction

Goals

To identify molecule(s) and pathways involved
To discover candidate biomarker molecules of
whole body (TBI) and partial body (PBI)

irradiations
O What are we currently a
working on? M
» Analysis of differential omics
responses in tissues from TBI
and PBI mice Y
» Exosome-mediated radiation

signalling between tissues
exposed in different

conditions, mechanisms of Y
transfer, analysis of exosomal

cargo

What's next?

Integrative bioinformatics
analysis of omics data sets for
biomarker discovery

Search for differentially
expressed miRNAs, transfer of
exosomes to in vitro cultures
for validation

To test in vivo the potential of
irradiated exosomes to signal
damage in brain of non-
irradiated recipient mice



EUROPEAN JOINT PROGRAMME

SHAMISEN-SINGS

A SHAMISEN
(CONCERT -SiNGSSm Nuclear Emergency Situations - Improvement of
T Mernsinenee dosimetric, Medical And Health Surveillance -
E Cardis, ISGlobal, Spain Stakeholder INvolvement in Generating Science
@ Project Info =
Content O Goals

. Stakeholder consultation to assess needs & interest in
contributing to dose and health assessment

. Guidelines for APP(s) to monitor radiation, log behavioural and
health for citizen science studies & provide a channel for practical
information, professional support and dialogue. °

. Assess ethical challenges and implications of APPs and citizen

science activities through consensus workshop
@ Status

O What was done? O What are we currently a
working on?

WP1-> Completion of analysis |
of survey results &

preparation of stakeholders

ethics workshop Y
WPs 2-4->Development of
guidelines/concept for Apps

and tools based on Y
stakeholder input and
recommendations for APPs

for monitoring dose, health & ),
welfare and communication

v Multinational Survey on >
Stakeholder needs (T 1.1)
v review of existing Apps and
devices for dose
measurements (T 2.1) >
v review of existing Apps &
devices for health (T 3.1)

v project’s web created
(T5.1)

Build upon the recommendations of SHAMISEN to:

* Enhance Citizen Participation in preparedness for,
and recovery from a radiation accident

Use novel tools and APPs to support data collection
on radiation measurements & health and well-
being and create a channel for dialogue.

What's next?

WP4->working meeting on
tools & protocols develop-
ment (0slo, May2019)

WP1-3 completion —
consensus stakeholder
workshop (Barcelona, July 2019)
WP4 completion — APP(s)
specs & data management
plan

Dissemination




EUROPEAN JOINT PROGRAMME
FOR THE INTEGRATION OF VE RlDl(
RADIATION PROTECTION RESEARCH

. Validation and Estimation of

CCONCERT revennerd Cordiogy Validation and Estimation of Radiation skin Dose in
J Darbin, SCKeCEN, Belgium Interventional Cardiology
@ Project Info
O Content O Goals
* Testing of software products used for skin dose ¢ Harmonisation of digital dose reporting in IC
calculation (SDC) in interventional cardiology * Protocols for quality control (QC) of SDC
(IC) software
* Analysis of skin dose determinants in IC * Reference Levels and dose reduction strategies
inlIC
@ Status
0 What was done? 0 What are we currently 0 What's next?
working on?
v Review of the existing SDC 4 Establishing data base of IC » Recommendations for
software products procedures accurate SDC and
v Analysis of data necessary for  » Dosimeters characterization measurements
SDC in dose reports > Testing of QC protocol on W IC data base analysis for dose
v Establishment of beam various SDC products reduction strategies
qualities representative of IC W Establishment of dose
v Establishment of QC protocol reference levels

» Dissemination of QC protocol




