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ABSTRACT 

Radiation sources are widely used in medicine, industry, research and education in 
Madagascar. Safety and security of these sources are the main statutory functions of the 
Regulatory Authority as defined by the regulations in Radiation Protection in 
Madagascar. These functions are carried out through the system of notification, 
authorization and inspection, inventory of radiation source and emergency preparedness. 
The law n° 97-041 on radiation protection and radioactive waste management in 
Madagascar was promulgated on 2nd January 1998. It governs all activities related to the 
peaceful use of nuclear energy in Madagascar in order to protect the public, the 
environment and for the safety of radiation sources. This law complies with the 
International Basic Safety Standards for  protection against ionising Radiation and for the 
Safety of Radiation Sources (BSS, IAEA Safety Series n° 115). Following the promulgation 
of the law, four decrees have been enacted by the Malagasy Government. With an effective 
implementation of these decrees, the ANPSR will be the Highest Administrative Authority 
in the Field of Radiation Protection and Waste Management in Madagascar. This 
Regulatory Authority is supported by an Executive Secretariat, assisted by the OTR for 
Radiation Protection and the OCGDR for Managing Radiactive Waste.The paper includes 
an overview of the regulatory infrastructure and the organizations of radiation protection 
in Madagascar. 

LEGISLATION 

     Following the publication of the ICRP 60 and the International Basic Safety Standards for radiation 
protection against ionising Radiation and for the Safety of Radiation Sources (BSS, IAEA Safety 
Series n° 115), Madagascar has prepared a set of new legislation and regulation based on these 
standards.  

The law n° 97-041 on protection against harmful effects of ionizing radiation and radioactive 
waste management in Madagascar was promulgated on 2nd of January 1998. Four decrees to 
implement the law were approved by the government in 2002: 

- Decree n° 2002-569 on 4th July 2002 related to designation, roles and functions of the 
“Autorité Nationale de Protection et de Sûreté Radiologique (ANPSR)”, the “Organe 
Technique de Radioprotection (OTR) and the “Office Central de Gestion des Déchets 
Radioactifs (OCGDR)”. 

- Decree n° 2002-1199 on 7th October 2002 related to the basic principles of protection against 
ionising radiation. 

- Decree n° 2002-1274 on 16th October 2002 related to the basic principles of radioactive waste 
management. 

- Decree n° 2002-1161 on 9th October 2002 related to the detention and utilisation of ionising 
radiation sources in medical field. 
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The first decree appointed the ANPSR to be the regulatory Authority which is composed of an 
inter-ministerial committee, administratively and financially independent from any users of ionising 
sources or any governmental or institution involved in the promotion of the use of ionising sources. It 
also establishes the OTR as the technical body of the regulatory Authority in charge of radiation 
protection and the OCGDR as the technical body in charge of radioactive waste management. The 
ANPSR is not yet operational. According to this decree, the department of Radiation Protection and 
the department of Radioactive Waste Management of the Institute National of Sciences Nuclear 
Technologies (Madagascar-INSTN) is ensuring the provisional functions of OTR and OCGDR. 

REGULATIONS AND GUIDANCE 

1. Occupational exposure 

Madagascar-INSTN is in charge of the individual monitoring in Madagascar. The institute ensures 
the personal monitoring of more than 250 workers involved in medical, industry and research fields 
throughout the country. The thermoluminescent dosimeters (TLD100) are read forth a year. The 
monitored centre sends the TLDs by post or carries on their own to Madagascar-INSTN. The average 
doses per year and per person measured since 1989 are 1.19 mSv for Hp(10) and 1.27 mSv for 
Hp(0.07)  

The calibration of the TLD reader in terms of (Hp(10)), Hp(0.07)) is preformed following the 
Safety Report Series 16. Harshaw TLD6600 is the TLD reader used by the institute. 

2.  Programme for medical exposure control 

2.1. Radiation protection of the patient in diagnostic radiology 

     In order to comply with the principle of justification, the use of ionising radiation devices in the 
medical field is only restricted to medical physicians, who have the agreement of the Ministry of 
Health or under his or her supervision and with his or her medical prescription. It is also restricted to 
radiographers or qualified technicians who have the agreement of the Ministry of Health.  

     We refer to the BSS 115 [3] for the guidance levels of dose. Regular quality controls of the 
equipment’s parameters are done in order to have quality assurance of the doses delivered to patients. 

      Four radiologists and two radiographers have participated in Regional Training Course on 
radiation protection in diagnostic and interventional radiology organized by IAEA since 2000. Two of 
them are presently responsible for the training of radiation protection at the school of radiographers of 
the Ministry of Health in Antananarivo and one is teaching at the Faculty of Medicine at the 
University of Mahajanga.  

     Presently, the training need for Madagascar in the field of radiation protection in diagnostic and 
interventional radiology is the train-the-trainers course type. 

2.2. Radiation protection of the patient in radiotherapy 
 

     The CHU/HJRA Hospital Ampefiloha Antananarivo has one radiotherapy unit using 60Co 
teletherapy and one 137Cs brachytherapy unit. 

      The same requirements as in diagnostic radiology applies regarding the principle of justification. 
Medical prescription by an oncologist having the agreement of the Ministry of Health is required prior 
to any radiotherapy act. 
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      A Medical Physicist is working as a part time at the hospital and calculation of treatment time for a 
specified dose is done manually either for external radiotherapy or brachytherapy.  

      Two times per year, measurements of the output of the machine are performed by the SSDL staff 
of Madagascar INSTN. As part of Quality Assurance programme, the SSDL of Madagascar-INSTN is 
participating in the annual TLD-postal dose inter-comparison organized by the IAEA/WHO for 
SSDLs network.  

2.3. Radiation protection of the patient in nuclear medicine 
 

     The “Laboratoire de Radio-Isotopes” (LRI) of the University of Antananarivo is the one nuclear 
medicine centre in Madagascar. 131I and 99mTc are used for diagnostic and therapeutic purposes 

     The same requirements as mentioned in diagnostic radiology applies regarding the principle of 
justification. Medical prescription by a physician having the agreement of the Ministry of Health is 
required prior to any use of radioactive material. We refer to the BSS 115 for the guidance levels of 
activity.  

3. Programme for public exposure control  

     Dose limits for the public, generic action levels for foodstuff as well as modalities of the 
radioactive waste management are defined in our national regulation, however, whenever a lack is 
observed, this regulation allows us to refer to the international standards. 

     The prime responsibility in the management of radioactive waste falls to its producer. However, in 
the case of orphan sources, the responsibility of its management falls to the state which entrusts the 
OCGDR the task of doing it.  

             4. Status of disused sources management 

     There is no radioactive waste repository in Madagascar, but the new law considers the 
establishment of a national centralized waste management facility for spent and disused sealed 
sources.  At present, a provisional waste storage bunker is placed at the premise of the Centre 
Hospitalier Universitaire de Befelatanana, Antananarivo. The bunker contains 226Ra needles, 
conditioned with the Agency’s assistance in 2000, and a spent 60Co source. It was noted that the 
location of the bunker is not appropriate for this purpose. Moreover, there are a number of disused 
sources, identified in the inventory operated by Madagascar-INSTN. Consequently, unless provision 
has been made to return disused sources to the supplier, the sources are presently located in various 
end-user institutions and industrial companies outside the capital city, Antananarivo. Two disused 
nuclear gauges containing 60Co sources (each of the original activity of 185 MBq), have been stored 
for more than 25 years in an inappropriate room at the SECREN shipyard company in Antsiranana; 
1000 km northward from Antananarivo and three other disused nuclear gauges containing 60Co 
sources (the original activities are respectively 85 MBq, 96 MBq and 122 MBq) used at the GALANA 
petroleum company have been stored for over 14 years in Toamasina; 350 km eastward from 
Antananarivo. A 35 years old gamma irradiator device, containing the 31.45 TBq (8.5kCi) original 
60Co source, is also stored at the backyard of the Laboratoire des Radioisotopes, Antananarivo. A 
large number of long-lived disused sources of relatively low activities which are moisture detectors 
and miscellanous sources, have been inventoried between October 2005 and January 2006 (23 Am-Be, 
06 Ra-Be, 05 137Cs, 01 192Ir, 11 226Ra tubes and 02 unknown sources), these sources were used in the 
past in research in agriculture. 
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EXTERNAL RELATIONS AND COOPERATION 
 

     A number of consultative meetings have been organized and useful discussions carried out with 
several public and government bodies and key stakeholders mainly on issues related to the 
implementation of the radiation protection infrastructure, radiation protection programme and forming 
partnership and cooperation. 

INTERNATIONAL COOPERATION 

     An opportunity is the technical cooperation with regional and international organisations such as 
IAEA and WHO that can be used to enhance the national radiation protection infrastructure in terms of 
technical capacity building, human resources development and access to relevant technical 
information.  

NOTIFICATION AND NATIONAL REGISTER OF RADIATION SOURCES 

     In Madagascar, a non-exhaustive inventory of radiation sources for safety and security purposes 
was initiated in 1995 by the Madagascar-INSTN.   

     Madagascar-INSTN started with the capital city, Antananarivo, and then extended its activities to 
other regions. Customs officers have been also trained by Madagascar-INSTN to identify radioactive 
packages, and such action has helped to improve the capability of Madagascar to control the entry of 
radioactive sources.Hence the inventory has been regularly updated and currently about 95% of the 
radioactive sources and 30% of the X-Ray machines in the country have been recorded. Madagascar-
INSTN has already implemented RAIS 3.0, which will be instrumental to enhance the effectiveness of 
the regulatory system. The total number of registered sealed radioactive sources is currently 150. 
There are also different unsealed sources mainly used in research and nuclear medicine in five 
institutions. 

INVENTORIES OF USERS AND RADIOACTIVE SOURCES IN MADAGASCAR 

 

 

 

 

 

 

 

 

 

 

 

 

Group type Number of 
institutes 

Radiotherapy 1 

Brachytherapy 1 

Nuclear medicine 1 

Gammagraphy 3 

Nuclear gauge 10 

Research 5 

Nuclide Number Application 

60Co* 5 (sealed) level gauge 

85Kr 1(sealed) thickness gauge 

90Sr 5 (sealed) thickness gauge 

241Am-Be 1 (sealed) density gauge  

192Ir 3(sealed) gammagraphy 

241Am 1 (sealed) level gauge 

241Am-137Cs 12 (sealed) Moisture/density 
gauge 

241Am 5 (sealed) smoke detector

in industry inventory of users                                                 
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      In medicine                                                              in research 

  

 

 

 

 

 

 

 

 

 

 

 

*Disused Sources 

 

 

Registered X-ray machines by type in Madagascar 

type Number of facilities 

Radiodiagnostics, 
mammography and dental 

104 

Medical therapy 1 

Industry 7 

Research facilities 2 

 

 

 

 

Nuclide Number Application 

60
Co 1(sealed) radiotherapy 

60
Co* 1(sealed) radiotherapy 

226Ra* 64needles brachytherapy 

       137Cs 36(sealed) brachytherapy 

131
I unsealed medical unsealed

99mTc unsealed medical unsealed

Nuclide Number Application 

60
Co 1(sealed) calibration 

137Cs 1(sealed) calibration 

60
Co* 1(sealed) irradiator 

241Am-Be 1(sealed) gauge 

63Ni 1(sealed) chromatography 

90Sr 1 (sealed) calibration 

55Fe 1 (sealed) X ray fluorescence 
analyzers 

3H 1 (unsealed) LSC-calibration 

14C 1 (unsealed) LSC-calibration 

3H 1 (unsealed) labelling of cells 

125I 1(unsealed) Research 

32P 1(unsealed) Research 
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AUTHORIZATION AND INSPECTION 

     Any use of ionizing radiation must be authorized by the regulatory Authority. Exemption levels are 
defined in the regulations. A safety assessment must be carried out on the basis of the technical 
documentation and an inspection, before an authorization is issued for the use of a source.  

SAFETY AND SECURITY OF RADIOACTIVE SOURCES 

      Safety and security of radioactive sources are the main statutory functions of the Regulatory 
Authority as defined by the former and the new regulations in Radiation Protection in Madagascar. 
These functions are carried out through the process of regulations and guidance, authorization, 
oversight functions and emergency preparedness. After terrorist attacks of September 2001, many 
countries have implemented programmes dealing with problems of nuclear terrorism, illicit trafficking 
and malevolent use of radioactive sources. In the case of Madagascar, facing these new challenges is 
among the main priorities of the implementation of the various measures aimed by the AFRA project 
RAF/0/021 “Strengthening National and Regional Capacity of AFRA Member States in Nuclear 
Security” and prevention of unauthorized access or damage of radioactive sources.  

EDUCATION AND TRAINING 

     Radiation Protection course is included in the curriculum of Physics and Chemistry at the Faculty 
of Sciences and the Medicine Faculty of the University of Antananarivo. 

     A 2-year training course for technologists in radiation protection is officially opened on a regular 
basis since the academic year 1999-2000 at Madagascar-I.N.S.T.N. The programme has been 
supported by the Ministry of National Education and Scientific Research. The language of the course 
is French. We accept foreigner students and since 2001 the Training has become a sub-regional event. 
Students of the Comoros and Cameroon are attending the courses.  

     The Ministry of National Education and Scientific Research in conjunction with the Ministry of 
Health have approved that the 2-year training programme be upgraded to become a university 
curriculum for a degree in Radiation Protection (3-year training), based on the Agency Standard 
Syllabus. The Agency’s assistance has been requested to this effect. The first university-based course 
commenced in the academic year of 2005-2006 with 15 students. 

     Besides the academic programmes some training courses are given to the medical practitioners, 
industrial radiographers, custom officers, radiation workers and Managers by Madagascar-INSTN for 
more than 10 years. 

     In the regional training courses and workshops within the IAEA projects participated 
approximately 30 specialists (Radiation Protection Officers, medical practitioners, radiation workers, 
military officers). All specialists continue working in the field. 


