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The Life Science Division of the Atomic Energy Commission has developed a 
national network of available irradiation facilities for biological studies. One 
aim is to optimise the irradiation of biological samples, through a compendium 
of existing facilities allowing for the preserving and the irradiation of these 
samples in good conditions, and for providing an appropriate and reliable 
dosimetry [1]. 
Given the high cost of the facilities and their specialisation (nature and 
precision of irradiation on a cell scale [2], dose and dose rate), closeness is no 
longer the only criteria of choice for biologists. Development is leaning 
towards the implementation of irradiation platforms gathering irradiation 
tools associated with specific methods belonging to biology: cell culture, 
molecular biology and even animal care houses. The aim is to be able to offer 
biologists the most appropriate experimental tools, and to modify them 
according to the changing needs of radiobiology.  
This work is currently in progress and the database is still not exhaustive and 
shall be implemented as and when new documents are drawn up and new 
facilities are opened. 
 

The network 
 
The network has been organised in order to provide to users both a 
description sheet of each facility, with all interesting technical and 
administrative aspects, and a database including all the facilities associated 
to a search engine based on keywords. In 2005, the network was extended to 
other French bodies: Inserm, CNRS and INRA. 
 
Practically, the tools developed for the network are the Internet website 
accessible by Internet (http://www-
dsv.cea.fr/doc/carmin_ext/rechercher_mc.php), the database, the search 
engine and, available online, a report [3] including the description of the 



basic standards of radiation protection, the description of typical irradiation 
facilities and all the facility technical sheets. 

The database 
 
The search engine has been defined in order to fit the requests of the 
biologists, in terms of information needed and to help them in the design of 
their irradiation experiments. 
 
In the database, for each facility, the description sheet includes: 

 Administrative information, which are its name, the laboratory where it 
is located and the coordinates of the person in charge of it. The access 
restrictions (in particular the existence of an experiment committee); 
 Description of the irradiation field: nature of the ionizing particles, 

energy, range of dose, dose rate; 
 Properties of the irradiation area, in particular the position (horizontal 

or vertical) of the sample, the dimension of this area, the amount of 
scattered radiation; 
 Nearby facilities for biological purposes (incubator, possibility of 

molecular biology, microscope, freezer, culture cell….). 
 
The distinctive features of each facility are given. For instance the 
importance of the scattered radiation, which depends both on the nature of 
the particles and the geometry of the irradiation area (shielding material in 
the vicinity of the biological samples), is specified. Another example is the 
information concerning the position of the irradiated sample (vertical or 
horizontal). This can be important in particular in the case of an irradiation of 
cells. 
 
An example of a facility sheet is presented in figure 1. At present, eighteen of 
these sheets are online; others will be available in few months. 
 
Examples of facilities described in this databases are accelerators (pulse 
electron accelerator, Van de Graff accelerators producing neutrons, charge 
particles accelerators), research reactors (pulsed or steady-state reactors), 
radionuclide sealed sources (cobalt 60 and caesium 137) or X-rays sources. 



 
Figure 1: Example of a facility sheet (cobalt 60 irradiator) 

 



The search engine 
 
To browse the database, a search engine has been developed, taking up some 
of the information given in each description sheet. The choice of the keywords 
was made taking into account the most acute parameters for biologists. The 
following list of keywords have been settled: 

 Dose; 
 Dose rate; 
 Dimension of the irradiation area; 
 Type of the ionising radiation; 
 Location of the facility (county); 
 Nature of biological samples. 

 
For each of these keywords, several possibilities are proposed. If no keyword 
is specified, therefore all the facility sheets are listed. The sheets are 
printable and / or can be downloaded. 
 
Figure 2 displays the homepage of the search engine. The captions of the 
possible values for the keywords are given in the same webpage, just below 
the search engine. 
 



 

Search in 
irradiation 

facility 
database  

 

  Dose rate  
  Dose    
  Irradiation area    
  County    
  Type of radiation    
  Nature of irradiated objects

 

    

 
    

To view all the facility sheets without restricting criteria, 
please click on SEARCH 

  
Ranges for dose rate 

 • Very low : < 0,0001 Gy.min-1 

 • Low : from 0,0001 to 0,01 Gy.min-1 

 • Medium : from 0,01 to 0,1 Gy.min-1 

 • High : from 0,1 to 10 Gy.min-1 

 • Very high : > 10 Gy.min-1 

Ranges for dose 

 • Low : < 0,5 Gy 

 • Medium : de 0,5 à 2 Gy 

 • High : de 2 à 20 Gy 

 • Very high : > 20 Gy 

Dimension of the irradiation area 

 •  Small : < 20 cm² 

 •  Medium : 20 - 1000 cm² 

 •  Large : Room / hall 

 
Nature of irradiated objects Type of radiation 

Cells / Yeasts Alpha 

Molecules in solution Photon 

Large animals Neutron 

Small animals Ion C to U 

 Electron 

Figure 2: Homepage of the search engine 
 

SEARCH ! 



Interest and forthcoming developments 
 
From the point of view of the biologist, the principal interest of the network is 
to identify specific facilities, and to access more easily to the best adapted 
facility. These facilities are necessary to carry out researches in the field of 
radiation biology or radiation protection. Very different techniques can be 
used, during the irradiation (cell by cell irradiation, large range of dose rates, 
capability of irradiation of samples in specific conditions –incubator- …) or 
just after (treatment of these samples immediately after the irradiation). 
 
In terms of strategy, irradiation facilities represent a real financial and 
administrative burden. At the national scale, this network can be a useful tool 
to optimise irradiation facilities complementarities and geographical 
locations. 
 
At present, the database puts together 18 facilities, covering a large spectrum 
of radiation in terms of nature, dose rate and delivered dose. For many of 
these facilities, specific tool for biological studies are available. The network 
is always in development: a new microbeam facility will probably join it by 
the end of the year. Topics like low dose irradiation, cell response (bystander 
effect for instance) to radiation stress, comparison of the response to 
different radiations… can be investigated. 
 
Forthcoming development 
For biologists, the possibility to have these technical tools at their disposal 
can participate in their decision to start a new project. For people in charge 
of these facilities, one interest is to provide information about their facility 
and therefore to find new markets. Apart from new facilities which are 
included in the network, a project to extend this database at a European level 
is under discussion and might be presented in the frame of the 7th PCRD. 
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