__ EURATOM

Excellence in blolog{Bal dos:metry

Final publishable summary report
Level of dissemination: public

TENEB: Towards a European Network of Excellence in Biological
Dosimetry

Web page address: http://www.teneb.eu

Authors: Andrzej Wojcikl’*, David Lloyd?®, Horst Romm® and Laurence Roy”

1: Stockholm University, Stockholm, Sweden

2: Health Protection Agency (HPA), Didcot, UK

3: Federal Office for Radiation Protection (BfS), Salzgitter, Germany

4: Institute of Radiation Protection and Nuclear Safety (IRSN), Fontenay-aux-Roses, France
*: Coordinator

Email addresses:

Andrzej Wojcik: andrzej.wojcik@gmt.su.se
David Lloyd: david.lloyd@hpa.org.uk
Horst Romm: hromm@bfs.de

Laurence Roy: laurence.roy@irsn.fr

Type of funding scheme: Coordination and Support Actions: Supporting (CSA-SA)
Work programme topics addressed: Euratom Programme for Nuclear Research
and Training

Fission 2008-6.0.3: Actions supporting programme
implementation and other activities

Stockholm, 24.09.2009




Executive Summary
The viability study of a network of excellence (NoE) for biological dosimetry to assess
radiation casualties

The aim of TENEB was to assess the capacity of laboratories in the EU to perform biological
dosimetry in a large scale radiological event. A letter was send to the radiation protection
authorities of the 27 member states of the European Community plus Switzerland and
Norway. The letter included a technical questionnaire to be passed on to the appropriate
laboratories. In addition the same questionnaire was independently sent to 23 laboratories
known personally to the TENEB participants.

Outcome of the questionnaire

We obtained no information from seven countries. From personal knowledge of the TENEB
consortium, there is no biological dosimetry undertaken in those countries. However some of
them do have arrangement for having analyses performed in other countries. Four countries
informed us that they had no interest in establishing biological dosimetry. It was nevertheless
mentioned that they would like to have access to such services if needed in the future. Three
countries currently have no capacity but are at various stages in commissioning laboratories.

The remaining discussion concerns the 15 countries that do have biological dosimetry of
varying proficiencies. They can be divided into two subgroups: those with a routine service as
part of the laboratory statutory tasks and those with experience but no routine service
provided. The majority of the 15 countries only have one laboratory however five countries
have two to five laboratories capable of undertaking biological dosimetry. The total number
of operational laboratories is 24. These can be summarized as 7 university based, 16 located
in governmental bodies (including research institutions and hospitals), and one military.

The dicentric assay is established in 21 laboratories. The overall capacity of those 21
laboratories to perform biological dosimetry in a triage mode is around 1500 victims per
week. This calculation was based on the trained staff at the time of the questionnaire, asking
the laboratory head to assess the capacity based on the scoring 50 cells per victim. The total
capacity of these laboratories to perform biological dosimetry in the full mode (500 cells) is
approaching 200 victims per week.

The micronucleus assay is established in 15 laboratories. The overall capacity of those 15
laboratories to perform biological dosimetry in a triage mode is around 900 victims per week
(500 binucleated cells per case).

The dicentric and micronucleus assay are the most widely applicable. However, we also asked
for other assays that were available: 11 laboratories have the y-H2AX assay, 9 have PCC and
17 have FISH. In general, most laboratories expressed their intention to extend the range of
assays that they can undertake.

At any given moment, the combined consumables stockpile of the 15 laboratories would
enable about 1000 blood samples to be processed. However in many countries, restocking can
be achieved within 48 hours.

The TENEB consortium considers that a gamma calibration curve is the most important for
dealing with a large scale accident or terrorist event. Seventeen laboratories are calibrated
with such a curve for dicentrics. Of these 17 ten are also calibrated for X-rays, whilst four
laboratories have only X-rays calibration. In addition, a small number have dose response
curves for other radiation qualities (alpha, neutrons). The respective numbers for the 15



laboratories with the micronucleus assay are 9 calibrated for gamma and 9 for X-rays with 6
for both. Three laboratories, although having the capacity to perform the micronucleus assay,
have no calibration curves.

Assessment of viability

Out of the 27 member states 18 countries recognise the necessity to perform biological
dosimetry and 15 have established laboratories operating. Most are integrated in national
emergency response planning and are regularly performing dose assessment on individual
cases that arise from time to time in industry and medicine. Over many years, often with EC
research funding, a good level of collaboration has developed among many of these
laboratories on biological dosimetry related research. However, there has been no substantial
funding for biological dosimetry per se. Individually, a few laboratories have recognised the
need for networking and set up formal agreements for mutual assistance for serious
radiological events. This forms an ideal basis for expansion to a European NoE. Networking
at the European level has the potential to enhance and improve the existing resources to form
an efficient and prepared network across Europe.

Previous experience in EURATOM and other EC-programmes has shown that the main
difficulty when establishing a NoE is in moving towards a sustainable integration. Reaching
this objective will be dependent on the willingness of the partners to sustain biological
dosimetry beyond the duration of a NoE. Therefore, we asked the directors of
authorities/laboratories in the 18 countries which recognise the necessity to perform biological
dosimetry to confirm that biological dosimetry will remain or become a continuing activity in
the addressed institution. We received positive statements from 18 institutions.

These statements and the long term expertise and the integration of the laboratories in their
national governmental structures makes it highly probable that a network will be sustained
beyond the period when EC funding has ceased.

Conclusion

The European Community has a large number of biological dosimetry laboratories but
nevertheless, each laboratory has a limited capacity and can not handle a mass casualty event.
It is only possible for a surge to be handled by European cooperation. There is a strong
willingness among the European laboratories to come together as a network to prepare for a
mass casualty event somewhere in Europe. Funding of most laboratories seems to be assured.
This is an essential prerequisite for a sustained interacting network across Europe.
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1. Rational for creating a NoE in biological dosimetry

Following a radiological accident, biological dosimetry based on the analysis of
cytogenetic damage in peripheral blood lymphocytes provides an approach to estimate
individuals’ absorbed doses (1). The dicentric assay is generally considered the gold standard
of biodosimetric methods and it has been successfully applied on numerous occasions to
estimate the absorbed doses in a number of small-scale radiation accidents, where the number
of casualties was low (2). When the number of accident casualties is large, the precision of
individual dose estimates is of lesser importance in the early stage of accident management. A
fast approximate estimate of dose should provide confirmation of each patient's triage position
and in that way support the physician in providing help to the accident victims (3). It should
confirm or reject the doses suggested by the clinical triage and, in addition, help to identify
false positive and false negative cases. False positive are people exhibiting the rather non-
specific early prodromal reactions that are in fact due to causes other than radiation. False
negative are those people who were exposed, but did not show any initial clinical symptoms.
This latter possibility is especially important to calm the worried well amongst the public and
to assist in the counselling of those people who were exposed and carry a risk of late
stochastic disease.

In recent years a number of events have occurred that highlight the necessity of being
prepared for a possible large-scale radiological accident or a terrorist attack, where the
casualties will most likely be members of the public (4). These include the Tokaimura
criticality accident in 1999, the September 11th attacks in USA in 2001, the Madrid and
London train bombings in 2004 and 2005 or the polonium-210 poisoning of Alexander
Litvinenko in 2006. Irrespective of whether the spreading of radioactive isotopes is
malevolent or accidental, the number of affected people can vary from a few to a number of
hundreds or thousands. Furthermore, as with the polonium event, future incidents may have
an international/transnational scale. Following the discovery of possible exposure, there will
be an uncertainty about the extent of exposure that will likely lead to great public concern, as
was demonstrated during the 2006 event. The radiation exposure can range from very low to
substantial, possibly combined with conventional injuries.

An important question is how well are European Union (EU) member states prepared to
cope with mass radiological casualties. The present report addresses one aspect of this; the
capacity of EU biodosimetric laboratories to perform dosimetric triage of accident victims.
The European Commission funded a feasibility study to assess the viability of a European
Network of Excellence (NoE) for biological dosimetry (cytogenetic and related assays) to
assess mass radiation casualties. The results of the study are presented here.



2. Methodology of the viability study

Technical details on the different biodosimetric methods discussed below can be found in
(1,5,6).

A letter was send to the radiation protection authorities of the 27 member states of the
European Union plus Switzerland and Norway. The letter included a technical questionnaire
to be passed on to the appropriate laboratories. In order to be sure that the questionnaire
reached as many laboratories as possible, it was independently sent to 23 laboratories known
personally to us. The questionnaire elicited information about the following assays: dicentric,
micronucleus, fluorescence in-situ hybridisation (FISH) translocation, premature chromosome
condensation (PCC), gamma H2AX and any others established or under development. In
addition, we asked for the implementation of quality assurance (QA)/ quality control (QC)
programmes, teaching capacity, networking, participation in national emergency preparedness
programmes and sources of funding.

Questions about the assays included details on calibration curves, numbers of experienced
staff, experience in handling of accidents, computer-aided scoring systems and capacity to
perform biological dosimetry in triage as well as full mode.

Following the reception of the answered questionnaires, the directors of the laboratories
authorities were asked to issue statements that biological dosimetry will remain or become a
continuing activity in their institution.

3. Results and discussion of the viability study

No response was received from Austria, Cyprus, Ireland, Latvia, Luxembourg, Slovenia
and Switzerland. The radiation protection authorities of Denmark, Estonia, Malta and Norway
wrote that their countries have no capacity for biological dosimetry and no plans to implement
it. Biodosimetric laboratories are currently being set up in Lithuania, Slovakia and Sweden,
but they are not yet operational. It is worth mentioning that some of the countries nevertheless
do have standing arrangements to carry out biological dosimetry in other European countries,
although to date, these have only been for occasional accidents involving one or a few cases.
Biology dosimetry is established in 15 countries, as listed in table 1. The laboratories have
either an academic or governmental status, with only one military laboratory in Germany. In
some countries, more than one laboratory is operational (Germany: 2; Italy: 2; Poland: 3;
Spain: 5; UK: 2). One of the laboratories in Italy specialises in biodosimetry based on electron
paramagnetic resonance (EPR) and optically stimulated luminescence (OSL), without any
capacity in the methods listed in table 1. Even if sensu stricto biological dosimetry is not
performed in this laboratory it was include in our survey because it is clearly identified as
performing retrospective dose assessment.

The dicentric assay is established in all laboratories except for the one in Romania. Half of
the laboratories have a computer-aided metaphase finding system. The micronucleus assay is
established in 11 countries and, except for Romania and one laboratory in Spain, is obviously
used as a complementary assay to the dicentric test. This is reasonable, given the lower
sensitivity to radiation of the micronucleus assay (1). Computer-aided metaphase finding is
only present in 5 laboratories. Stockpiling for reagents and single-use plastic ware is larger for
the dicentric assay than for micronuclei. However, it can be noticed that the stockpiles would
enable 1000 samples to be processed, whereas the overall capacity of the network is 1500
cases. Nevertheless most of the labs have rapid access to more consumable in order to be able
to handle 1500 blood samples. Generally, more dose estimations following radiation accidents
were performed with the dicentric assay than with the micronucleus assay. However, because
of a large number of samples analysed by one laboratory in Spain, the total of analysed cases



is larger for micronuclei than for dicentrics. It should be noted that the numbers of analysed
cases given by some laboratories include both samples analysed for accidental overexposures
as well as for screening purposes.

It was interesting to assess the capacity of laboratories to score dicentrics in the triage
mode (50 metaphases per donor) and the full mode (500 metaphases per donor) as well as the
capacity to score 500 binucleated cells per donor for micronuclei. The capacity is expressed as
number of analysed cases per week, excluding the time needed for lymphocyte culturing. For
dicentrics, the European total scoring capacity in the triage mode is 1493 and 187 for the full
mode. The time needed for scoring a given number of cells was judged independently by each
laboratory. Consequently, the ratio of triage mode capacity to full mode capacity is not
consistently 10, as would be expected based on scored metaphase numbers. The highest
capacity is at present in Italy, followed by the UK, Spain, Bulgaria and Poland. The lowest
capacities are in Romania, Portugal and the Czech Republic.

For micronuclei the total scoring capacity is 811, which is approximately half of the
capacity for dicentrics. This is mainly due to a lower number of laboratories where the
micronucleus assay is established. However, except for Belgium and Portugal, all laboratories
where both assays are established estimated a lower triage capacity for micronuclei than for
dicentrics. A computer-aided scoring system is present in 5 laboratories. Interestingly, there is
no simple correlation between the presence of an image analysis system and the capacity to
score micronuclei.

Chromosome painting is established in 13 laboratories. The largest experience is present in
the UK, Netherlands and Portugal. The method is mainly used for screening purposes and
only to a small extent for assessing the doses in victims of radiation accidents. Both the PCC
and gamma-H2AX methods are applied in 9 out of 24 labs, however for research purposes
and not yet for dose estimation. An exception is the laboratory in Greece, with extensive
experience in PCC.

Ten out of 24 laboratories operate a quality assurance scheme. Twenty-one laboratories
declared the capacity to host trainees and 12 laboratories are involved in a network, mainly
BioDoseNet of the WHO (7).

The main aim of the survey was to assess the capacity of the laboratories to perform
biological dosimetry in the case of mass casualties, when the speed of analysis is of utmost
importance. Although the given numbers of cases that can be handled per week must be
regarded as approximations, they do allow an estimate of the available capacity in the EU.
Presently, the capacity is about 1500 cases per week analysed with the dicentric assay or
about 800 cases analysed with the micronucleus assay. From the perspective of preparedness
for a mass casualties event, these numbers appear encouraging, especially since the capacity
will probably increase when the laboratories in Lithuania, Slovakia and Sweden become
operational. Nevertheless some accident and credible terrorist attack scenarios that are
contemplated by emergency response agencies do involve a larger number irradiated persons
(4), although at the same time it is impossible to predict the maximum number of possible
cases for which one should be prepared. Furthermore, in the triage mode only 50 cells per
case are scored for the dicentric assay. This provides an approximate dose estimate and
usually without discriminating whether the exposure was to the whole or to a part of the body.
Thus, after the triage step a more precise dose estimation may be necessary. This requires
scoring in the full mode, for which the weekly EU capacity is only 187 cases. The capacity for
analysis by micronuclei is about 800, but this is based on scoring 500 binucleated cells which
may not be enough for a precise dose estimation. Moreover, the micronucleus assay is not
suited for assessing partial body exposure, thus the use of the dicentric assay for a full doses
assessment is indispensible.



An important aspect of preparedness for mass casualties at a national or international scale
is networking. In a large-scale radiological accident or terrorist outrage the number of people
that may need to be screened could easily exceed 280, the largest capacity declared by one of
the EU laboratories (table 1, column 5). The result of the survey clearly shows that there is not
much collaboration between the EU laboratories. The major networking in which the
laboratories participate is BioDoseNet of WHO, which has a global and not an EU character.
Regional networks exist within the BioDoseNet framework, notable well established
examples are in Japan, Canada and a consortium of Latin American countries. In Europe
networking exists between France, Germany and UK where an inter-institutional agreement
allows for surge assistance to cover large radiological events in just those three countries.
What is obviously required is an active network at the EU level. The survey has shown that in
the EU there is sufficient capacity to create a strong and sustainable biodosimetry network.
The basis is already established by the network of France, Germany and UK and this tripartite
arrangement might form a nucleus that could be enlarged to an EU-wide networking, capable
of rendering assistance to all countries, including those without a national capability.
Moreover, many laboratories are integrated in national governmental structures and possess
long-term expertise. Therefore, the next step should be to initiate and support cooperation
between the laboratories in the framework of an EU Network of Excellence, to establish in
form of a coordinated action the logistic structure and to consolidate the standardisation and
harmonisation of the core assays which, based on the survey, appear assorted at the moment.
Furthermore, the network should include regular intercomparison studies and accident
exercises that would guarantee rapid response and reliability of dose estimates.

Previous experience in EURATOM and other EC-programmes has shown that the main
difficulty when establishing a NoE is in moving towards a sustainable integration. Reaching
this objective will be dependent on the willingness of the partners to sustain biological
dosimetry beyond the duration of a NoE. Therefore, we asked the directors of
authorities/laboratories in the 18 countries which recognise the necessity to perform biological
dosimetry to confirm that biological dosimetry will remain or become a continuing activity in
the addressed institution. We received positive statements from 18 institutions. These
statements along with the long term expertise and the integration of the laboratories in their
national governmental structures makes it highly probable that a network will be sustained
beyond the period when EC funding has ceased.

4. Conclusions

The European Community has a large number of biological dosimetry laboratories but
nevertheless, each laboratory has a limited capacity and can not handle a mass casualty event.
It is only possible for a surge to be handled by European cooperation. There is a strong
willingness among the European laboratories to come together as a network to prepare for a
mass casualty event somewhere in Europe. Funding of most laboratories seems to be assured.
This is an essential prerequisite for a sustained interacting network across Europe.
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6. Table 1. Results of the survey on biodosimetric capacity in the European Union. Information is given for different assays as listed in the top row.

Information is also given on quality assurance (QA), teaching experience (TE) and networking (NET). CAP: capacity given as number of cases analysed per

week; CAS: computer aided system; EST: established, given as number of labs per country; FU: full mode - 500 cells per donor, EXP: experience given as

number of cases analysed until today; STO: given as number of cases for which consumables are stored; TR: triage mode - 50 cells per donor.

Country Labs Dicentrics (21 labs) Micronuclei (13 labs) FISH PCC g-H2AX QA TE NET
CAS STO Capacity EXP | CAS STO CAP EXP | EST EXP | EST EXP | EST EXP
TR FU
Belgium 1 1 50 50 5 20 1 50 150 50 - - - - 1 - - 1 1
Bulgaria 1 - 25 160 24 100 - 25 160 10 1 - - - - 1 1
Czech Rep. 1 - 4 10 2 100 - - - - 1 10 - - - - - - -
Finland 1 1 100 80 8 300 - - - - 1 10 1 - 1 - 1 1 1
France 1 1 100 100 10 200 - - - - 1 20 1 - 1 - 1 1 1
Germany 2 1 125 130 10 336 1 125 53 6 1 25 - - 1 1 1 1 1
Greece 1 1 50 100 20 100 - - - - 1 20 1 50 - - 1 1 -
Hungary 1 - 10 20 2 40 10 10 40 - - 1 - - - - 1 1
Italy 2 1 10 280 28 0 - 10 200 - - - 1 - 1 - - 1 1
Netherlands 1 1 50 60 20 300 1 50 30 - 1 150 1 - 1 - 1 1 1
Poland 3 2 67 150 18 508 1 67 120 8 2 - 2 - 1 - 1 3 -
Portugal 1 1 50 10 2 50 - 60 10 - 1 90 - - 1 - - 1 1
Romania 1 - - - - - - 3 - 800 - - - - - - - 1 -
Spain 5 - 217 168 20 161 - 37 28 4500 1 15 - - - - 2 5 1
UK 2 2 125 175 18 1213 1 100 50 5 2 470 1 - 1 - 2 2 2
Total 24 12 983 1493 187 3428 5 537 811 5419 13 810 9 50 9 1 10 21 12




7. List of beneficiaries with the corresponding contact name and associated coordinates
The list includes radiation protection authorities and laboratories performing biological

dosimetry in the EU.
Member state
of the EU Authority Biodosimetry
laboratory
Austria Bundesministerium fiir Land- und

Forstwirtschaft, Umwelt und Wasserwirtschaft
Abt. V/7 Strahlenschutz

Stubenring 1

1010 WIEN

OSTERREICH

www.lebensministerium.at

Bundesministerium fiir Gesundheit
Abteilung I1I/B/5 Strahlenschutz
Radetzkystrafie 2

1030 WIEN

OSTERREICH

www.bmgfj.gv.at

Belgium An Fremout Prof. Hubert Thierens
Federaal Agentschap voor Nucleaire Controle Prof. Anne Vral
36 Ravensteinstraat University of Ghent (UG)
1000 BRUSSEL Department of Basic Medical Sciences
BELGIUM De Pintelaan 185 Building 5B3
www.fanc.fgov.be 9000 GENT
BELGIUM
Hubert.Thierens@rug.ac.be
Anne.Vral@UGent.be
Bulgaria Bulgarian Nuclear Safety Authority Dr. Valeria Hadjidekova
132 St. Kliment Ohridski Blvd Radiation Genetics
1756 SOFIA National Centre of Radiobiology and
BULGARIA Radiation Protection (NCRRP)
MINISTRY OF HEALTH 132 "KI.Ochridski" blvd
NATIONAL CENTER OF 1756 SOFIA
RADIOBIOLOGY AND BULGARIA
RADIATION PROTECTION valeriahadjidekova@yahoo.com
Nuclear Regulatory Agency
Department of Radiation Protection and
Emergency Preparedness
69 Shipchenski prokhod Blvd.
1574 Sofia
BULGARIA
www.bnsa.bas.bg/en
Cyprus Radiation Protection Sector
Dept. of Labour Inspection
Ministry of Labour and Social Insurance
12 Apellis Street
1080 NICOSIA
CYPRUS
www.mlsi.gov.cy/mlsi/dli/dli.nsf/dmlprotection e
n
Czech State Office for Nuclear Safety
Republic Senovazné namesti 9

PRAHA 1
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CZECH REPUBLIC
www.sujb.cz

National Radiation Protection Institute
Bartoskova 28

140 00 PRAGUE 4

CZECH REPUBLIC
http://www.suro.cz/en

RNDr. Iva Hazdrova, Vladimir Gregor,

Department of Medical Genetics
Thomayer’s University Hospital
OLG FTN

Videnska 800

140 59 PRAHA 4

CZECH REPUBLIC

iva.hazdrova@ftn.cz

Dr. Friedo Zoelzer

Katedra radiologie a toxikologie
Zdravotne socialni fakulta
Jihoceska univerzita v Ceskych
Budejovich

Matice skolske 17

9. patro, mistnost 11

370 01 CESKE BUDEJOVICE
CZECH REPUBLIC
http://www.zsf.jcu.cz/Members/zoelzer
mail: zoelzer@zsf.jcu.cz

Denmark Mette Ghlenschleger
Director
National Board of Health
National Institute of Radiation Protection
Knapholm 7
DK 2730 Herlev
Denmark
Phone: +45 44 54 34 54
Direc.: +45 44 54 34 81
Email: moe@sis.dk
http://www.sst.dk/Kontakt/SIS.aspx?lang=en
Estonia Radiation Safety Department
Environmental Board
76 Kopli str.
10416 TALLINN
ESTONIA
http://www.envir.ee/kiirgus/eng/index.php?leht=1
Finland STUK Radiation and Nuclear Safety Authority Dr. Carita LINDHOLM
P.O. Box 14 Radiation Biology
00881 HELSINKI Radiation and Nuclear Safety Authority
FINLAND STUK
www.stuk.fi P.O. Box 14
Laippatie 4
00880 HELSINKI
FINLAND
carita.lindholm@stuk.fi
Autorité de streté nucléaire Dr. Laurence Roy
6, place du Colonel Bourgoin Laboratoire de Dosimétrie Biologique
75012 PARIS IRSN, B.P. 17
France FRANCE 31 avenue de la division Leclerc
www.asn.fr 92262 FONTENAY-AUX-ROSES

FRANCE
mail: laurence.roy@irsn.fr
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Military Biodosimetry

Dr. Jacques Mathieu

Departement de Radiobiologie

Centre de Recherche du service de santé
des armées

24 avenue des Maquis du Gresivaudan,
BP 87

38702 LA TRONCHE, CEDEX
FRANCE

Email : jdmathieu@crssa.net

Dr. W. Weiss
Bundesamt fiir Strahlenschutz
Ingolstddter Landstr. 1

Dr. Ulrike Kulka
Biologische Dosimetrie
Bundesamt fiir Strahlenschutz

Germany 85764 Oberschleissheim Ingolstadter Landstr. 1
GERMANY 85764 Oberschleissheim
www.bfs.de GERMANY

Mail : UKulka@bfs.de
Prof. Dr. Meineke Dr. Christina Beinke
Bundeswehr Institute of Radiobiology aff. to the | Bundeswehr Institute of Radiobiology
University of Ulm aff. to the University of Ulm
Neuherbergstralie 11 Neuherbergstrafie 11
80937 MUNCHEN 80937 MUNCHEN
GERMANY GERMANY
christinabeinke@bundeswehr.org
http://www.radiation-
medicine.de/en/services/imprint.html
EEAE — Greek Atomic Energy Commision Dr. Gabriel Pantelias
P.O. Box 60092 NCSR “DEMOKRITOS”
15310 Aghia Paraskevi-Attikis 15310 Aghia Paraskevi Attikis

Greece ATHENS ATHENS
GREECE GREECE
www.gaec.gr/en www.rrp.demokritos. gr

gabriel@ipta.demokritos.gr
Natl. Res. Institute for Radiobiology and Dr. Gabriella Bognar
Radiohygiene Biodosimetry Laboratory
POB 101 "Frederic Joliot-Curie" NRIRR

Hungary 1775 BUDAPEST POB 101

HUNGARY Annau. 5
1221 BUDAPEST
www.osski.hu/index_en.php HUNGARY
Bognar@hp.osski.hu
Radiological Protection Institute of Ireland
3 Clonskeagh Square

Ireland DUBLIN 14
IRELAND
WWW.Ipii.ie
Istituto Superiore per la Protezione la Prof. Fabrizio Palliti
Ricerca Ambientale Department of Agrobiology and
Via Vitaliano Brancati, 48 Agrochemistry
00144 ROME Laboratory of Molecular Cytogenetics

Italy ITALY and Mutagenesis

www.apat.gov.it/site/it-1T/

University of Tuscia

Via San Camillo De Lellis
01100 VITERBO

ITALY

palitti@unitus.it

Dr. Paola Fattibene
Department of Technology and Health
Unit of Tonizing Radiation Dosimetry and
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Radiation Damage

Instituto Superiore di Sanita
Viale Regina Elena 299
00161 ROMA

ITALY

WWW.iss.it

mail: paola.fattibene@iss.it

Latvia

Radiation Safety Centre
Maskavas iela 165
1019 RIGA

LATVIA

Lithuania

Radiation Protection Centre
Kalvariju 153

08221 VILNIUS
LITHUANIA

www.rsc. It

Luxembourg

Division de la Radioprotection
Ministre de la Santé

Villa Louvigny - Allée Marconi
2120 LUXEMBOURG
LUXEMBOURG

http://www.drp.etat.lu/contact.htm

Malta

Energy and Land Transport Attache
Permanent Representation of Malta
to the European Union

Office of the Prime Minister

Rue Archiméde 25

B-1000 Brussels

Belgium

Ms Roberta Messina

Occupational Health and Safety Authority
Radiation Protection

17, Triq Edgar Ferro

PIETA, PTA 153

MALTA

http://www.ohsa.org.mt/

Netherlands

National Institute for Public Health and the
Environment, RIVM

PO Box 1

3720 BA BILTHOVEN

NETHERLANDS

Prof. Firouz Darroudi

Leiden University Medical Centre,
Department of Toxicogenetics
Einthovenweg 20

2300 RC

LEIDEN

NETHERLANDS

Mail : F.Darroudi@lume.nl

Poland

Prof. Michal Waligorski
National Atomic Energy Agency
ul. Krucza 36

00-522 WARSZAWA
POLAND

www.paa.gov.pl/en/

Prof. Andrzej Chmielewski
Institute of Nuclear Chemistry and
Technology

ul. Dorodna 16

03-195 WARSZAWA

POLAND

Prof. Marek Jezabek
Institute of Nuclear Physics
ul. Radzikowskiego 152
31-342 KRAKOW
POLAND

Dr Pawel Krajewski
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Central Laboratory for Radiation
Protection

ul. Konwaliowa 7

03-194 WARSZAWA
POLAND

Prof. Dr Marek Janiak

Military Institute of Hygiene and
Epidemiology

Department of Radiation Biology and
Radiation Protection

ul. Szaserow 128

09-909 WARSZAWA

POLAND

Portugal

Instituto Tecnologico e Nuclear

Dep. de Proteccao Radiobiologica e Seguranga
Nuclear

Estrada National 10

P-2686 SACAVEM

PORTUGAL

WWww.itn.pt

Pedro Vaz -

Coordinator of the Radiological
Protection and Safety Unit (UPSR)
Nuclear and Technological Institute
Estrada Nacional 10

2686-953 Sacavém

PORTUGAL

http://www.itn.pt
Mail: pedrovaz@itn.pt

Romania

Institute of Public Health
Radiation Hygiene Laboratory
Irina Anca Popescu

14 Victor Babes Street,
700465 TASI

ROMANIA

www.pub-health-iasi.ro/english/

Irina Anca Popescu
Cytogenetic laboratory
Institute of Public Health
Victor Babes no. 14
TASI, 700465
ROMANIA

Mail: iapopescu@yahoo.com

Slovakia

Urad Verejného Zdravotnictva
P.O. Box 45

82645 Bratislava

Slovenskej Republiky

The Public Health Authority of the Slovak
Republic

Trnavské cesta 52

826 45 BRATISLAVA

SLOVAKIA

Nuclear Regulatory Authority of the Slovak
Republic

Bajkalska 27

P.O.Box 24

820 07 BRATISLAVA

SLOVAKIA

www.ujd.gov.sk

Slovenia

Slovenian Radiation Protection Administration
Ajdovséina 4

1000 Ljubljana

SLOVENIA

http://www.uvps.gov.si

Spain

Consejo de Seguridad Nuclear
C/ Justo Dorado 11

Prof. Joan Francesc Barquinero
Facultat de Biociencies C5-155,
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28040 MADRID
SPAIN

WWW.CSN.€s

Universitat Autonoma de Barcelona
08193 BELLATERRA
SPAIN

Mail : Francesc.Barquinero@uab.cat

Dr. Mercedes Moreno

Biological Dosimetry Laboratory
Radiopathology Centre

Hospital General Universitario Gregorio
Marafion

Dr. Esquerdo 46

28007 MADRID

SPAIN

www.hggm.es

Dr. Miguel Alcaraz Bafios

Dept. Radiology and Physical Medicine
Faculty of Medicine-Dentistry
Universidad de Murcia

30100-Campus de Espinardo (Murcia)
SPAIN

Teléfono: 00 34 968 363601
http://webs.um.es/mab
mab@um.es

José Luis Fernandez

Laboratory of Molecular Genetics and
Radiobiology

Centro Oncolégico de Galicia

Avda. Montserrat s/n

A Coruiia 15009

SPAIN

Jose.Luis.Fernandez.Garcia@sergas.es

Dr. Alegria Montoro
Hospital Universitario La FE
AV/ Campanar N° 21

46009 VALENCIA

SPAIN

almonpas@doctor.upv.es

Dr Jonas Holst
Socialstyrelsen

106 30 STOCKHOLM
SWEDEN

Prof. Andrzej Wojcik

Department of Genetics, Microbiology
and Toxicology

Stockholm University

Sweden Svante Arrhenius vég 16,
106 91 STOCKHOLM
SWEDEN
Dr Lynn Hubbard
Stréalsdkerhetsmyndigheten
171 16 STOCKHOLM
SWEDEN
Health Protection Agency Dr. Kai Rothkamm
Radiation Protection Division Cytogenetics & Biomarkers Group
United Chilton, Didcot Radiation Protgction Division
Kingdom OX11 0RQ Hea!th. Protectlon. Agenp}f '
UNITED KINGDOM Radiation Protection Division

www.hpa.org.uk

Chilton, Didcot
OX11 0RQ
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UNITED KINGDOM

Mail : kai.rothkamm@hpa.org.uk

Dr. Caroline Whitehouse

Westlakes Research Institute
Westlakes Science & Technology Park
Moor Row

Cumbria, CA24 3LN

UNITED KINGDOM

Caroline. Whitehouse@westlakes.ac.uk

Norway

Norwegian Radiation Protection Authority
Grini naringspark 13

P.0.Box 55

NO-1332 @STERAS

NORWAY

http://www.nrpa.no/

Switzerland

Bundesamt fiir Gesundheit BAG
Abteilung Strahlenschutz

Dr. W. Zeller

3003 BERN

SCHWEIZ

www.bag.admin.ch/
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