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Since Brazil's nuclear program began in the seventies with the construction of Angra dos Reis
Nuclear Plant, Brazilians have been excluded from participation in this technological process,
primarily due to the political events of that time. This exclusivity has resulted in a major segment
of the current population being unaware of the wide range of applications and benefits of nuclear
technology.

In the past few decades, Brazil has invested little in the development of its own nuclear
technology. The progress that has been achieved is the result of the research and hard work of
dedicated professionals who have struggled to bridge this technological gap since the 1970's.

IEN-Institute of Nuclear Engineering is one of the research niches in the country that, in spite of
the monopoly of knowledge, bureaucracy and insufficient resources, has been carrying out
nuclear engineering projects and products. Nowadays, these are extremely useful to society in the
most diverse market segments.

For the past three years, IEN has invested R$ 2 million in adapting its facilities aiming at
producing iodine-123 ultra-pure. In 1998 it started producing this cyclotron radiopharmaceutical
in large scale, thus giving new directions to nuclear medicine in Brazil. The present policy of the
IEN, regarding priorities and Institute's goals for the coming years has been defined.

The Institute will concentrate its efforts on technological research, that is, identify the country's
needs in nuclear engineering and providing society with methodologies, products and services
that can effectively contribute to improve life quality in Brazil. The IEN's policy has been
committed to quality, deadlines, costs and results as well as to research work based on the
population's needs and aimed at meeting them efficiently. Several projects have been given
priority, and great effort has been aimed at optimizing human and financial resources.

Since 1986, IEN has produced small amounts of lodine-123, making it available only to some
hospitals in Rio de Janeiro. This radiopharmaceutical however; which is used as a contrast
medium in nuclear medicine diagnosis, can only be administered to the patient 10 hours after its
production. Such a restriction is imposed by the method itself, which also produces impurities
(Iodine-124). This was a consequence of using tellurium as a target for a specific nuclear reaction,
in an old way of production. Following world trends, IEN has invested in an infrastructure to
produce lodine-123 Ultra-pure, modernizing its laboratories and adopting the KIPROS system
(Karlsruhe Iodine Production System.) The KIPROS system has been considered the most
efficient method for large-scale production of lodine-123 Ultra-pure, which is extracted from the
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enriched xenon gas. This was a result of a project in co-operation with FZK -Germany, supported
by IAEA, and considered a model project. The IEN has become the first institution in South
America to produce Iodine-123 Ultra-pure

1-123 Ultra-pure production in Brazil is a great improvement for nuclear medicine in the country
because it replaces 1-131 (for diagnosis). It is a technological advance that must be promptly used
in hospitals and radiology clinics as it represents a great improvement in nuclear medicine in
Brazil.

In short, the system consists of a Gas Target Station, PLC control and Chemical Unit. The
processing hot cell was constracted to fulfill specific GMP requirements. The box was made with
stainless steel and Plexiglas. Internal devices, like the drive to load/unload ampoules into, the
dose calibrator unit (Capintec) as well as a pneumatic rotating dispensing unit. A compact
laminar flow was installed inside the hot cell.

Also in brief, the Ultra-pure 123-Iodine is produced with accelerated charged particle, in a
Cyclotron, by the nuclear reaction 124Xe(p,2n)123Cs -» 123Xe -> 1231 (tm = 13.02 h). After
processing the 123I is generally produced with radionuclide purity greater than 99,4%, and
radiochemical purity near 95%. The experimental yield of that reaction is 3.5 mCi/|xAh.

The Na123I, routine production is, two times a week. At the present we are delivering to some
near cities: Sao Paulo, Belo Horizonte, Porto Alegre, Curitiba and also Rio de Janeiro. Twenty
five hospitals and thousand of patients has been benefited with diagnostics based on this
radiopharmaceutical.
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The amount of 123-Iodine produced per months, is showed in the next
figure.
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As a following step, the I routine production has provided the condition for the labeling of
special molecules. The first labeled was performed with MIBG, which has the main application
on cardiology. Some doses of MIBG have already been delivered, on a experimental basis, for the
University Hospital at UFRJ. The beginning of commercialization, or routine production is
scheduled for the end of September 2001

Another important radioisotope for medical purposes to be produced by IEN is fluoride-18, that is
considered to be the newest and most innovative technology in nuclear medicine. Considering
that fluoride-18 has a half-life of only 1.8 hours, it cannot even be imported. Such a short half-life
requires that this radiopharmaceutical be produced near the place where it is going to be used,
that means, at a maximum distance of 100 km from hospitals and medical centers that will utilize
it.

Fluoride-18 is the raw material for using diagnostic technologies known as PET (Positron
Emission Tomography), the: greatest nuclear medicine breakthrough of the end of this century.
Such equipment allows high accurate diagnosis in oncology, cardiology, and neurology. This
technology is disclosing a vast investigation field for tropical diseases such as Chagas disease and
tuberculosis, among others. This might be a research line of great social interest as it can provide
foundation for therapeutic advances, as important as those already achieved in other medical
areas.
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PET allows following-up of the biochemical metabolism dynamics of certain organs or cells.
Besides, as an accurate and early diagnosis, PET might determine the most suitable therapeutic
approach for a patient.

Since PET and SPECT (Simple Photon Emission Computed Tomography) can better work with a
nearby production unit of Fluorine-18, the IEN's greatest project in a foreseeable future is the
PET and SPECT Tomography Center. That means radioisotopes production at the same place of
application. Doctors and the Federal Congress in Rio de Janeiro have been very supportive of this
center and it will be built in Ilha do Fundao next to FEN. Some Brazilian Congressmen have
succeeded in getting the National Congress to pass a budget amendment worth R$ 1,450,000.00
which has been allocated to start the construction of the Tomography Center.

The Brazilian Atomic Energy Commission (CNEN), through its Institutes, have been stimulating
Radioisotopes Production in order to minimize the existing dependence on the international
market. That dependence represents a high cost to the end user (80% at the Brazilian public
hospitals). Presently that situation is being changing as a result of that effort.
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