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Report on the PIANOFORTE training course  
Application of Biological Dosimetry in Radiation Protection 

and Radiation Research – BIODORA 2025 
 

Content, organisation and participants 

From 30 June to 11 July 2025, the PIANOFORTE training course "Application of Biological Dosimetry 

in Radiation Protection & Radiation Research - BIODORA" was organised by the Federal Office for 

Radiation Protection (BfS) with the aim of maintaining and sharing knowledge in the field of 

biological dosimetry. 

The course gave the participants an insight into the different methods of biological dosimetry that 

can be used in individual dose reconstruction, emergency response or radiation protection (see 

timetable). In the frame of methodological lectures and laboratory sessions the advantages, 

limitations and special features of the individual methods were explained and demonstrated. 

Additional keynote lectures addressed associated topics or interdisciplinary topics closely linked to 

biological dosimetry. This demonstrated the possibilities to integrate the methods of biological 

dosimetry into radiation protection and radiation research, especially into the research fields 

identified in PIANOFORTE. While the lectures were held in an online format, the participants were 

able to deepen their knowledge by working in the laboratories of the section "Biological Dosimetry" 

at the BfS in Munich. The Bundeswehr Institute of Radiobiology additionally hosted a laboratory day 

dealing with the topic “gene expression” in their own laboratories. 

The lectures and the laboratory sessions were held in cooperation with international and European 

experts, most of them are active in the RENEB network: Bundeswehr Institute of Radiobiology 

(Germany), Ghent University (Belgium), Health Canada (Canada), ASNR (France), National Center for 

Scientific Research „Demokritos“ (Greece), Stockholm University (Sweden), Universitat Autònoma de 

Barcelona (Spain), University of Warsaw (Poland) and UK Health Security Agency (United Kingdom).  

Due to the online format of the lectures 25 participants could be accepted for the training course in 

total. In the laboratory part the number of participants has to be restricted to 13 persons due to the 

limited space in the laboratories. A total of 13 PhD students, post-docs, scientists or technicians from 

11 countries participated both in the lecture and laboratory sessions. In addition, 15 participants 

attended the lecture session only (Table 1).  
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Timetable BIODORA course 

 

 

 

 

 

 

 

Time (CEST) Monday, 30.06. Tuesday, 01.07. Wednesday, 02.07. Thursday, 03.07. Friday, 04.07. Saturday/Sunday

Welcome & organisation

Introduction of participants

11:00 - 11:15 Break Break Break (10:30 for 1h!) Break Break

12:15 - 13:00 Lunch break Lunch break Lunch break Lunch break Lunch break

14:00 - 14:10 Break Break Break Break

Time (CEST) Monday, 07.07. Tuesday, 08.07. Wednesday, 09.07. Thursday, 10.07. Friday, 11.07. Saturday/Sunday

09:00 - 09:30 Refresher DCA Refresher MN Refresher gene expression Refresher FISH Refresher fPCC

09:30 - 10:00 Refresher gammaH2AX Refresher cPCC

10:00 - 10:30

10:30 - 11:00

11:00 - 11:30

11:30 - 12:00

12:00 - 12:30 Summary and feedback

12:30 - 13:00

13:00 - 13:30 depature

13:30 - 14:00

14:00 - 14:30

14:30 - 15:00

15:00 - 15:30

15:30 - 16:00

16:00 - 16:30

18:00 come togehter

Time (CEST) Monday Tuesday Wednesday Thursday Friday Saturday/Sunday

09:00 - 09:30 Refresher DCA Refresher MN Refresher gene expression Refresher FISH Refresher fPCC

09:30 - 10:00 Refresher gammaH2AX Refresher cPCC

10:00 - 10:30

10:30 - 11:00

11:00 - 11:30

11:30 - 12:00

12:00 - 12:30 Summary and feedback

12:30 - 13:00

13:00 - 13:30

13:30 - 14:00

14:00 - 14:30

14:30 - 15:00

15:00 - 15:30

15:30 - 16:00

16:00 - 16:30

18:00 come togehter

BIODORA: Application of Biological Dosimetry in Radiation Protection and Radiation Research                                

Dose estimation and 

statistical  analysis

Standardization, qual ity 

assurance and quality 

management

Radiation protection 

research (Platforms)

Week 1 - lecture session - online

Translocation analysis

Dicentric analysis

Biological dosimetry11:15 - 12:15

Micronucleus analysis 

starting 09:30!

Future aspects of biological 

dosimetry

Gene expression profiling 

starting 11:30!

Fusion PCC analysis

Linkage to medical  

consequences and 

interventions

Networks and 

interlaboratory 

comparisons

Culture and sl ide 

preparation MN

Analysis  and scoring DCA

Analysis and scoring MN

Lunch break

Culture and slide 

preparation DCA, FISH, MN

gammaH2AX assay

 Analysis and scoring 

gammaH2AX

 Analysis and scoring 

gammaH2AX

gammaH2AX assay

Lunch break

Cultivation of blood for 

DCA, MN, FISH

Lunch break

Week 2 - laboratory session - on-site in Munich - Group B

Analysis and scoring fPCC

Arrival  of the 

participants 

individual ly to Munich 

on Sunday 

depature

Culture and sl ide 

preparation MN

Analysis and scoring MN

Analysis  and scoring DCA

Analysis and evaluation 

gene expression

Lunch break

Artificial intelligence for 

biological dosimetry

Emerging methods for 

biological  dosimetry

Methods of physical  

retrospective dosimetry

Week 2 - laboratory session - on-site in Munich - Group A

GammaH2AX analysis

Chemical-induced PCC 

analysis

Analysis and scoring fPCC
Gene expression assay

10:00 - 11:00

13:00 - 14:00

Culture and slide 

preparation DCA, FISH, MN

Lunch break

Physical  properties of 

radiation sources and 

physical  dosimetry

14:10 - 15:10

Analysis and scoring cPCC

Lunch break

Slide preparation FISH

Analysis and scoring FISH

Cultivation of blood for 

DCA, MN, FISH

Gene expression assay

Analysis and evaluation 

gene expression

Lunch break

Slide preparation FISH

Analysis and scoring FISH

Analysis and scoring cPCC

Lunch break
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Table 1: Gender, country of origin and level of education of the participants. 

participant data number of participants 

lecture & laboratory session only lecture session 

g
e

n
d

e
r female 10 14 

male 3 1 

co
u

n
tr

y 
o

f 
o

ri
g

in
 

Bulgaria 1 1 

Czech Republic 2 1 

Germany 1  

Greece 1  

Hungary 1 1 

Lithuania  2 

Norway  1 

Poland 1 2 

Republic of Korea 1 2 

Singapore  1 

Slovak Republic 1  

Spain 1 1 

Ukraine 1 3 

United Kingdom 2  

e
d

u
ca

ti
o

n
 

le
v

e
l 

BSc/MSc student 2 6 

MSc 4 1 

PhD student 4 2 

Postdoc / researcher 1 6 

Technician 2  

 

Feedback of the participants 

The format and contents of the course also resulted in a positive feedback from the participants. In 

this survey, 18 of 28 participants took part in the period from 07 July to 06 August. Please see the 

details below. 

Conclusion 

In summary, this BIODORA course was very successful. The participants rated the overall quality of 

the lectures, laboratory session and the organisation of the course as very good to good for most 

parts. All topics of the course were relevant and the participants did not wish for a thematic 

extension. In addition, the course was a very good opportunity for the participants to make new 

contacts and to network. The evaluation identified some valuable suggestions for improvement, 

which will be implemented in future courses. The success of the course was based especially on the 

involvement of experts from the networks (RENEB, WHO BioDoseNet and EURADOS WG 10) of 

biological dosimetry in the lectures and in the laboratory session. This ensured the very high quality 

of the course. It is recommended that the course should be repeated periodically every 2 years in the 

future, as it was very useful for the participants. The participants would also like to use the methods 

of biological dosimetry in the future and integrate them into their own work. This helps to ensure the 

maintenance of competence in the field of biological dosimetry and in radiation research.. 
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50,00%

27,78%
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0,00% 0,00%
0,00%
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30,00%

40,00%
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PIANOFORTE

webpage

Recom.

participant

previous

course

Recom.

supervisor

Recom.

colleague

RENEB

network

ConRad

conference

other way

How did you find out about the course? 

0,00%

20,00%

40,00%

60,00%

80,00%

Yes, I could have received financial support from

elsewhere.

No, I could only attend the course because it was

financially supported by PIANOFORTE.

Would you have been able to do this course if it had not been sponsored 

(only for participants of the lab session)? 

1

6

8

15

18

8

12

6

6

3

3

5

5

2

2

4

1

1

7

2

3

4

2

2

0 2 4 6 8 10 12 14 16 18

dicentric analysis

translocation analysis

micronucleus analysis

fusion PCC analysis

chemical-induced PCC analysis

gammaH2AX analysis

gene expression profiling

Did you have any experience in biological dosimetry before this course?

no experience initial, limited experience some experience many experience expert level
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1

1

4

2

4

2

1

1

3

1

7

7

2

5

4

5

4

1

3

8

13

13

10

10

5

2

7

0 2 4 6 8 10 12 14 16 18

What is your general view about the quality of the course?

How was the organisation of the course?

Did the content of the course match your expectations?

Did you have enough basic knowledge to follow the course?

Would you have preferred to hear more lectures?

How difficult was it to follow the theoretical parts of the

course?

How much knowledge did you acquire from the course?

Please rate some general aspects of the course.

very bad / low / do not agree / no 2 3 4 very good / best or highest / agree completely / yes

1 2

2

2

3

2

2

2

3

5

5

7

0 1 2 3 4 5 6 7 8 9

Would you have preferred to do more practical work?

Did you benefit from the networking?

Did you make useful contacts for possible future

research/study opportunities?

Was the accommodation satisfactory?

Please rate some aspects of the course that are related to the on-site lab session 

(only participants of the lab session).

very bad / low / do not agree / no 2 3 4 very good / best or highest / agree completely / yes
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1

1

2

2

1

1

1

3

1

4

2

1

3

1

4

1

1

3

3

5

1

2

1

3

1

2

3

6

3

4

6

3

4

15

12

12

17

15

16

12

16

15

14

13

9

12

13

8

14

13

0 2 4 6 8 10 12 14 16 18

Introduction to biological dosimetry

Radiation protection research (platforms)

Pysical properties of radiation sources and physical

dosimetry

Dicentric analysis

Dose estimation and statistical analysis

Translocation analysis

Physical retrospective dosimetry

Micronucleus analysis

Gene expression profiling

Linkage to medicine

Fusion PCC

Standardization, Quality control

Chemical-induced PCC

Emerging methods of biological dosimetry

Networks and ILC

gamma H2AX analysis

Future aspects

Please rate the following LECTURES in terms of content and usefulness.

lowest 2 3 4 best/highest
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1
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1
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1
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2

7

8

9

5

4

6

7

9

7

6

6

5

0 1 2 3 4 5 6 7 8 9

Cultivation of blood for DCA, MN and FISH

Dicentric chromosomes - lab

Dicentric chromosomes - scoring and analysis

gamma H2AX assay - lab

gamma H2AX assay - scoring and analysis

Micronucleus - lab

Micronucleus - scoring and analysis

FISH - lab

FISH - scoring and analysis

fusion PCC - scoring and analysis

chemical-induced PCC - scoring and analysis

Gene expression profiling

Please rate the following LAB SESSIONS in terms of content and usefulness.

lowest 2 3 4 best/highest

1

2

5

6

1

1

12

10

17

17

0 2 4 6 8 10 12 14 16 18

Do you think that this course will help you in your work?

Will you integrate methods of biological dosimetry into your

work after this course?

Would you recommend the course to a colleague?

In your opinion, does it make sense to offer this course

again in the future?

We would like to know what impact the course contributes to the maintenance of 

knowledge in the future.

very unlikley 2 3 4 very likely


