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Abstract

THE CONTROL OF RADIOACTIVE SOURCES IN BRAZIL.
The radiological accident of Goiania in 1987 brought to light several deficiencies in the

licensing of medical, industrial and research facilities which handle radioisotopes, as well as in the
control of radioactive sources in Brazil. The article describes some of the technical and
administrative measures taken to ensure the adoption of appropriate radiological safety standards
throughout the country and thereby reduce the incidence of radiological accidents.

1. INTRODUCTION

Through its Co-ordination of Radioactive Facilities section, the Licensing and Control
Superintendence of the Brazilian Nuclear Energy Commission (CNEN) is responsible for (i)
issuing licenses and permits covering the construction, operation and decommissioning of
radioactive facilities; (ii) authorizing the purchase, import and export of radioactive materials,
as well as their transfer from one facility to another; (iii) certifying the qualification of
radiation protection supervisors and (iv) registering all professional staff who prepare, use
and handle radioactive sources in Brazil.

In 1997, there were approximately 2300 facilities registered at CNEN, 70% of which
operated in the south-eastern region. However, since the use of nuclear techniques is growing,
the number of facilities utilizing radioisotopes in medicine, industry and research is expected
to increase in other regions as well, thus demanding effective actions from CNEN in order to
control radiation sources and radiological procedures.

2. RADIOLOGICAL SAFETY OF RADIOACTIVE FACILITIES

The geographical distribution of the radioactive facilities in the period between 1995
and 1997 can be seen in Table I [1]. The need to give priority to the revision of the licensing
procedures for radioactive facilities brought about the regularization of the procedure for
issuing authorizations for operation, as shown in Fig. 1. The frequency of the inspections at
these facilities was based on the respective categories of risk, as established in the
recommendations of the International Atomic Energy Agency (IAEA). The renewal of the
authorizations for operation also complies with the periodicity recommended by the IAEA
[2]. Although services of industrial radiography were formally authorized in the 1980s,
operating permits have been limited by operational capacity since 1996, depending on the
instrumentation and the qualified staff available, according to the criteria established by a
specific regulation [3]. The adoption of this criterion resulted in a reduction of authorizations
for the purchase of radioactive sources by companies lacking qualified personnel or calibrated
instrumentation.
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TABLE I. GEOGRAPHICAL DISTRIBU-
TION OF MEDICAL, INDUSTRIAL AND
RESEARCH FACILITIES IN BRAZIL

Region
North
North-east
South-east
South
Mid-west
Total Brazil

1995
35

234
1485
270

91
2115

1996
39

264
1575
302
104

2284

1997
38

263
1599
304
102

2306

It was also observed that, in December 1994, nearly 60% of the authorizations issued
to researchers had expired; this could be interpreted as a cessation of the activity with
radioisotopes without notification to CNEN. The researchers' registrations were then
renewed, following the recently revised specific Regulation [4], but were restricted to the
attachment to any registered laboratory, as the procedures of radiological protection being
established for the whole of the institution. Between 1995 and 1997, approximately 500
research laboratories were registered. The qualification of all specialists in radiotherapy was
checked at the Brazilian College of Radiology, which has the authority to issue the
certifications required for the exercise of this profession.
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FIG. 1. Authorizations issued and inspections in industrial, medical and research facilities in 1997.
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According to the Basic Directives for Radiological Protection of Brazil, the presence
of at least one Supervisor of Radiological Protection is obligatory in all nuclear or radioactive
facilities [5]. In 1995, the obligation to revalidate every five years all issued certificates of
qualification was adopted through the revision of the specific Regulation for the Certification
of Supervisors of Radiological Protection [6]. In terms of regulatory control, this requirement
shall produce a more appropriate evaluation of the performance of these professionals
through the adoption of a specific methodology. In practical terms, the implementation of the
Regulation on certification implies the immediate revalidation of approximately 1200
certificates issued in the period between 1978 and 1995.

3. NATIONAL INVENTORY OF RADIATION SOURCES

The physical control over the radioactive sources operated in the country is
guaranteed through (i) the filing of the inventories periodically sent by the users; (ii) reports
on the inspections and auditing of accounts; (iii) issued authorizations and (iv) balance sheets
on the allocation of radioactive material, provided by the companies dealing with these
materials. Consequently, the radiation sources are controlled after being filed in a constantly
updated data bank called National Inventory of Radiation Sources and of Radiological
Protection Equipment. It is thus possible to disseminate this type of information to several
Institutes, Districts and Regional Centres of CNEN, as well as to other regulatory authorities
(Ministry of Health, Ministry of Labour, National Health Inspectorate, Department of Health
of the States, Municipal Health Inspectorate Divisions, and others).

Until 1996, the import and export authorizations were issued with the aid of specific
forms. After the establishment of the Integrated System of Foreign Commerce —
SISCOMEX, CNEN became one of the approving institutions of the System. The

authorizations are issued by way of a computer terminal installed at CNEN headquarters
which allows greater flexibility and debureaucratization of this activity. The radioactive
material is immediately tallied and the user provides, later on, the identification data
(manufacturer, serial number, initial activity and date of activity) to update the file. It must be
noted that the import rate increased in 1997, as illustrated in Fig. 2 [7].
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FIG. 2. Purchases of radioactive sources in Brazil.
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TABLE II. INVENTORY OF RADIOACTIVE
SOURCES USED IN NUCLEAR GAUGES

Source

Am
Am/Be-241
Cm-244
Co-60
Cs-137
Fe-55
Kr-85
Pm-147
Pu/Be-238
Sr-90
Total

Quantity

381
50
11

321
1456

20
178
20

1
411

2849

Activity (Ci)

102.4
113.6

4.7
56.4

821.1
1.4

90.0
8.9

42.3
5.3

1246.1

TABLE III. INVENTORY OF RADIO-
ACTIVE SOURCES USED IN BRACHY-
THERAPY

Source

Co-60
Cs-137
Ir-192
Ra-226
Sr-90
Total

Quantity

13
2424

98
748
258

3541

Activity (Ci)

9.7
384.9
558.0

19.6
12.5

984.7

TABLE IV. INVENTORY OF COBALT-60
SOURCES USED IN TELETHERAPY

Model

Gammatron
Eldorado
Theratron
Alcyon
Phoenix
Other
Total

Quantity

28
21
50

7
6

13
125

Activity (Ci)

104.3
100.2
323.2

31.0
53.0
34.0

645.7

In the industrial sector, 341 facilities operate some 3000 nuclear gauges. In the field of
industrial radiography, 130 firms operate 207 radioactive sources of iridium-192,
manufactured by IPEN, which is an institute of CNEN in Sao Paulo, as well as 27 sources of
cobalt-60. The three large scale irradiators located in the state of Sao Paulo operate with
approximately three millions curies of cobalt-60. Nearly 3500 radioactive sources for

* 1 curie = 37 Gbq.
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brachytherapy and 125 units using cobalt-60 are operated in 200 radiotherapy facilities. The
inventory of radioisotopes and the activities of sources used in nuclear gauges, brachytherapy
and teletherapy are shown in Tables II, III and IV, respectively. It is worth mentioning that
the use of radiopharmaceuticals in Brazilian institutions of nuclear medicine has increased
significantly in recent years. Since the revision of the specific regulation in 1995 [8],
authorizations for operation are issued with the specification of the maximum activity
allowed for each practice, in accordance with the criterion of making the facilities compatible
with the number of patients per practice, as well as with the approved plan for the facilities.
Adequate nuclear instrumentation, which is duly calibrated according to the periodicity
established by the regulations, is necessary in order to safely operate radiation sources.

The Institutes belonging to CNEN report annually all the data of the instruments they
calibrate. The expansion of services of calibration of nuclear instrumentation has not kept up
with the growing production and importation of radioactive sources. The demand for
calibrated instruments (close to 2500 annually, by industrial and medical facilities), points up
the need to expand the number of this type of laboratories [8].

4. CONCLUSION

Considering the growing use of radioisotopes in Brazil and the need to guarantee the
radiological safety of medical, industrial and research facilities, the standardization as well as
the disclosure of the procedures adopted by all branches of CNEN covering the control of
radiation sources were defined as priorities. Guidebooks on how to draw up the Safety
Analysis Reports and all other essential information directly aimed at guiding the users are
available on Internet, conferring transparency on the processes of licensing and control.

The project of data management, developed together with CNEN's Superintendence
of Computation, makes it possible to form a corporate data bank containing all the parameters
needed for the evaluation of the System of Radiological Safety. In the near future, besides
taking into consideration the inventory of radiation sources, nuclear instrumentation and the
registration of professionals, the performance of radioactive facilities will be evaluated in
terms of individual and collective doses and the adequacy of the instrumentation and
qualification of personnel, based on the verified efficiency of the inspection programme.
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