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Abstract. Due to a legacy of past events, the Technology and Health Department of the Istituto Superiore di 
Sanità (ISS) has preserved an old, large archive of the allocation of radium sources in public hospitals. These 
sources were purchased by the Ministry of Interior first, then by the Ministry of Health, and provided to hospitals 
for cancer brachitherapy. After a retrieval initiative - organised in the 1980’s, but discontinued some years later 
owing to the saturation of the temporary storage site - a considerable number of these sources remained in the 
hospitals. As a result of an incomplete transfer of the retrieval data, some events connected with the second 
world war, and the decision of some hospitals to dispose directly of their sources without informing the ISS, the 
archive was not completed and a series of initiatives were undertaken by the ISS to update it. On the other hand, 
following the concerns that arose after September 11th, 2001 about the possible criminal use of radioactive 
sources, the Carabinieri Environmental Care Command (CCTA) were required by the Minister of Environment 
to carry out a thorough investigation into all possible nuclear sources and waste in the country. Special attention 
was devoted to radium sources because of the high risk their loss or theft entails. For this reason, in 2004, the 
CCTA made an agreement with the ISS to acquire a final, updated picture of the distribution of these radium 
sources. In March 2007 a comprehensive report on this collaborative action and its conclusions was officially 
sent to both the Ministry of Health and the Ministry of the Environment. The paper describes the involvement of 
these two bodies in the issue, their collaborative action and the most relevant results.  
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1. Introduction 
 
In November 2005 a letter of commitment was signed by the Carabinieri Environmental Care 
Command (CCTA) and the Technology and Health Department of the Istituto Superiore di Sanità 
(ISS) to establish a collaborative action between the two bodies regarding the radium sources lying 
unused for decades in Italian hospitals. Thanks to this collaboration, the information collected by the 
CCTA in their investigations could be compared with the ISS archive, the result of more than fifty 
years of activity. The two bodies became engaged in this issue through different events.  
 
2. The Istituto Superiore di Sanità and the Radium Sources 
 
From the 1920’s to the 1970’s radium tubes, needles (see Fig. 1), cells and plaques were used in Italy 
for cancer brachitherapy. Many public hospitals had these sources assigned by the Ministry of Interior, 
first, and by the Ministry of Health after 1959. The Radium Office, which later on was to become the 
Physics Laboratory of the ISS, was involved in all the technical operations connected with 
government procurement of radium and its allocation to public hospitals, e.g., source checking at 
arrival and supply to users, source calibration and certification, checking of the integrity of the 
capsules in order to avoid radon leakage, etc. 
 
Allocation on behalf of the Ministry started in 1928 and continued up to 1970 for a total amount of 
about 50 g of 226Ra (about 1850 GBq) assigned to 160 hospitals in 111 towns. In order to comply with 
its responsibility, the Radium Office/Physics Laboratory created an archive to collect all the official 
correspondence and index cards containing information such as name of town and hospital, number of 
radium sources allocated and, for each source, acronym, series number, dimensions, activity and 
allocation date [1]. 
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Over time, the use of radium sources became obsolete, having been replaced in brachitherapy by 
widely available artificial radionuclides produced in nuclear facilities and accelerators. Therefore, in 
the 1980’s, upon a proposal of the ISS, an effort was made to start retrieving these sources and to store 
them in a temporary site, but was discontinued some years later because of site saturation. 
 
Figure 1: Drawings of a radium needle and tube used in cancer therapy [2] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
In a previous paper [1] this early retrieval phase was reported, together with the major efforts of the 
ISS experts to address the problem of the incomplete source collection. They were aware that radium 
sources, no longer used for decades but still lying in hospitals, could become orphan sources, with the 
potential exposure of workers and the population to ionising radiation. First of all, a critical move was 
to remind the Health Ministry and hospitals of the existence of these sources and convince the Health 
Ministry to find a final destination for them. In the meantime [1] the paper archive had been 
transformed in an electronic database. The ISS prepared questionnaires that the Health Minister sent to 
the local Health authorities to check the actual localisation of radium sources in the different towns 
and hospitals. After some reminders, in 2005 [1] 91% of the towns had filled in the questionnaires, but 
only 52% of them provided a clear picture of the situation, and large uncertainties remained. 
 
3. The Carabinieri Environmental Care Command and the Radium Sources 
 
By the end of the eighties of the last century, as the countries of the Eastern block began to open their 
borders, the management and safety of radioactive materials became critical issues. Actually, 
following the decommissioning of old nuclear power plants and equipments, sources of ionising 
radiation were abandoned or hidden in scrap metal exported to the European Union, with workers and 
the population at risk of exposure. Being the second importer of scrap metal (in volume) after 
Germany, Italy is heavily involved in this issue. However, documents reveal that at least 25% of 
orphan source findings on the Italian territory is due to the possession and/or use of radioactive 
sources before 1960. At that time the lack of any specific regulation, together with the limited know-
how, was – in some cases - the cause of neglectful management of radioactive sources.  
 
After September 11th, 2001 the international situation raised serious concern about the possible 
criminal use of these sources (up to the potential creation of a radioactive dispersal device). This 
public security concern encouraged activities of identification, monitoring and check of all the sources 
in the country, particularly orphan ones. For this reason in 2004 the Minister of Environment 
requested an extensive investigation on nuclear materials and radioactive waste in the country. In this 
context the Carabinieri Environmental Care Command (CCTA) carried out several inspections, in 
public and private health institutions, to check the application of the relevant regulation [3]. Particular 
attention was devoted to radium source holders. Actually, the metallic look and the gold/platinum 
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cover of these sources, their small dimensions and, in some cases, their low passive security rendered 
them objects at high risk of loss or theft. 
 
However, CCTA had no detailed information on these sources - bought many years before by 
physicians and public or private health bodies - nor on their distribution throughout the Italian 
territory. For this reason, after some preliminary and informal contacts, in 2004, the CCTA proposed a 
collaboration agreement to the ISS, Department Technology and Health. 
 
4. Some Information about Radium Sources 
 
4.1 Origin  
 
Radium Belge was the main supplier of radium sources for the Minister of Interior, first, and, later on, 
for the Ministry of Health. Radium Belge was a factory that produced radium sources for therapy using 
ore mined in Haut Katanga, Congo.  
 
During the Belgian colonial era, at the end of 1884, King Leopold II decided personally to annexe 
Katanga, the richest area of the country, to its possessions and to entrust the management of these 
large state areas to private companies, as a concession. This was the reason why the Union Minière du 
Haut-Katanga, the Société Internationale Forestière et Minière du Congo and the Compagnie du 
Chemin de Fer du Bas Congo au Katanga and other companies were created. All these companies 
were set up under the aegis of the Société Générale de Belgique, a financial institution that owned the 
majority of the shares of these companies and was in strict connection with the Belgian Royal family. 
 
The Union Minière du Haut-Katanga, created to exploit copper in that areas, had a main role in the 
radium sources supply. Actually, the majority of radium sources used in Italian hospitals and private 
clinics came from their mines, as it is shown by several purity certificates available at the ISS and 
some hospitals (see Fig. 2).  

 
Figure 2: Purity certificate of a radium tube (from the ISS archive) 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
From other certificates in the ISS archive we know that another portion of the sources came from 
Joachymov mines, at that time in Czechoslovakia, now Czech Republic. 
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4.2 The Radium Trade in Italy 
 
Nowadays no information or document is available to reconstruct ownership of radium sources by 
private clinics or physicians. However, some recent events have shown the importance of investigating 
in this direction, too. Indeed, 250 mg of radium were found in a physician’s home in 2006 and recently 
some radium sources were identified among the rubble of a former private clinic in Rome. Moreover, 
an amount of 6462 mg radium was collected from private holders in the past and taken to the 
temporary storage site. For this reason the CCTA carried out a national and international investigation 
to identify producers or traders - import/export - of radium sources. In Europe the enquiry involved the 
police bodies of other Member States of the European Union, through the Police International 
Cooperation Service – Europol National Unit. The Belgian Police Offices were involved for Radium 
Belge and UMICORE, and those of Czech Republic for the Prague State Radiological Institute. 
Unluckily, they did not manage to reconstruct the commercial net among producers and traders of 
such a long time ago.  
 
5. The ISS and CCTA Collaborative Activity 
 
In December 2005, upon request of the CCTA, a collaboration agreement was signed with the 
Department Technology and Health of ISS to guarantee the safety of those radium sources that are or 
could become orphan sources The confidentiality of collected data characterised the collaboration 
between the two bodies, in which the difficulties born during the inspections were solved, wherever 
possible, by analysing the documents available in the ISS archive, and the archive, in turn, was 
integrated, with the information obtained in the inspections. In the meantime, some hospitals had 
already transferred their sources to foreign companies, being no more able to keep them in their 
buildings, waiting for a national solution. 
 
5.1 The CCTA Investigation Results 
 
From 2004 up to the end of 2006, CCTA personnel carried out more than 40 inspections in hospitals. 
In some inspected hospitals source management was not in line with the relevant Italian regulation [3]. 
In some cases radium sources had to be put under judicial attachment and responsible persons were 
deferred to the Court.  
 
The investigation was only based on document analysis, i.e., type of the radium source and category 
number were always acquired from the examined documents, not from a direct check. Actually, the act 
of opening the containers to read the codes engraved on the sources would have entailed the 
unjustifiable exposure of workers to ionising radiation.  
 
In some cases, the authorisations contemplated by the regulation [3] and the radiation protection 
registers by the qualified expert regarding the physical surveillance of the sources were missing after 
so many years. With these documents it would have been possible to reconstruct the exact quantities 
of radium held, the measures adopted by the different qualified experts to guarantee an adequate, 
continuous physical surveillance, and the hand over between qualified experts. Whenever this process 
was discontinued, the historic memory of the existence of these sources had been at risk.  
 
In several cases where sources were missing, the inspection ended with a report to the Authorities, 
involving contemporarily competent bodies, as prescribed in the Italian regulation [3]. In situations 
where the specific documentation was lacking - partially due to the lack of regulations before 1960 
and the time elapsed since the assignment - the CCTA concluded that the sources were missing before 
the nineteen seventies, and therefore need not be reported to the Authorities. It should be noted, 
however, that in both the ISS and some other hospitals’ archives, some documents testify to radium 
sources requisitioned by the German Authorities during the second world war. 
  
Lastly, in a hospital the inspection brought to light 184 mg of radium stolen by the end of the nineties 
of last century. Unfortunately, the police investigation that ensued failed to locate the sources. 
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5.2 Updating of the ISS Archive 
 
Thanks to the collaboration between CCTA and ISS, the large ISS archive was linked with the 
information collected by the CCTA during the investigation activity both before and during the 
collaboration period. In this way an updated picture was drawn of the distribution of radium sources 
owned by public hospitals in Italy. An updated ISS archive is, therefore, the conclusion of this 
collaborative action and at the same time the starting point for any future decision regarding safety 
implementation and disposal of sources. The archive is updated any time ISS is informed that hospitals 
are disposing for their radium sources. Table 1 concisely reports the situation, updated to June 2007. 
 
Table 1: Radium source distribution from the ISS archive. 
 

Radium 226 mg 

Allocated through the ISS to 160 hospitals  48145 

In the temporary storage site      68208 (a) 

Transferred to the USA        1580 (a) 

Transferred to Germany        1452 (a) 

Reported as lost   2730 

Stolen    184 

Held in hospitals        6664 (a) 
(a) It includes radium sources purchased directly by hospitals 

 
6. Conclusions and Future Prospects 
 
In March 2007 a final report, prepared by the two bodies, was sent to both the Ministry of Health and 
the Ministry of Environment. It contains a description of the issue, the history of the involvement of 
the two bodies, and the inventory of the radium sources in detailed tables. The report also suggests to 
evaluate the passive security measures adopted up to the final disposal of the sources. Indeed, the 6664 
mg of radium sources that are still held by hospitals, should be subject to protocols to avoid worker 
and population risks, the dispersal in the environment and removal for criminal purposes. For this 
reason the measures taken by the competent Authorities should not only regard radiation protection 
and safety but also security.  
 
The Ministry of Health, as purchaser of the sources, is acting towards their final disposal, with a large 
financial support. This decision is in line with the Euratom Directive on the control of high-activity 
sealed radioactive sources and orphan sources [4], transposed into Italian legislation with Legislative 
Decree 52/2007 [5]. The Ministry of the Interior assesses the security measures to protect the 
radioactive sources against theft or unauthorized access, up to their final disposal. 
 
For over fifty years the ISS worked on the radium source archive, which was concluded thanks to the 
collaboration with CCTA. This major effort was in line not only with the cited Euratom Directive, but 
also with a wide-ranging, ongoing programme of the International Atomic Energy Agency on 
collection, conditioning and disposal of disused radium sources in developing countries [6].  
 
In the author’s opinion similar initiatives should be carried out to retrieve other sources, used in the 
past in medicine and industry, which otherwise can become orphan sources with the connected risks. 
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