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Today, one-quarter of the population of developed countries falls prey to cancer. he
advance of this vicious, malignant disease can be slowed, or even halted. by radiation, a treatment
known as radio therapy. In Zagreb hospitals alone, around a hundred people receive this treatment
every day.

"It was like creating something from nothing. I am now able to say, without any
exaggeration, that for me and my husband, it was the most fulfilling period of our life together."

Those were the words of Marie Curie Sklodowska, the first women scientist ever to receive
a Nobel Prize for physics and chemistry, which she used to describe the protracted and arduous search
for the element, radium. She finally discovered it in 1898, but at that time had not succeeded in
isolating it.

Madame Currie and her husband, Pierre, spent four years processing some ten tones of
uranium waste from Check mines. After a number of failures, financial difficulties and countless
sleepless nights, in December 1902 they finally managed to isolate a hundred milligrams of pure
radium-chloride. The istoric significance of the resulting powder lay in radium's extraordinary
property - its powerful radioactivity.

The nuclei of radioactive atoms are unstable, they disintegrate, forming different nuclei and
in the process they emit rapidly moving particles and penetrating electromagnetic waves, which we
call radioactive radiation.

Radioactive radiation has offered new hope to humanity in its struggle against malignant
diseases, since its effect on malignant cells is greater than it is on healthy cells. Consequently, radio-
therapy is devising new methods to ensure that the bulk of the radiation is targeted on malignant
tissue.

Radiation treatment began immediately, with the very fast one hundred mg to be isolated by
the Curies. Initially, treatment focused on facial areas, but it was soon extended to tumors elsewhere.
However, regardless of its apparently extensive use, the total amount of radium to be isolated up until
1950 - when production was halted - is estimated to have been no more than five kg.

In the meantime, the advance of nuclear technology has enabled the production of
man-made radionuclides with a shorter half-life and better therapeutical properties, such as cobalt,
cesium and iridiurn.

Radium was used progressively less often and by the end of the 1960s it was no longer in
use in the developed countries.

Subsequently, outdated sources of radium, no longer needed anywhere, were frequently
deposited in unsuitable storage areas, and without any special security arrangements in place.

And even if not totally forgotten, it was all to easy to mislay, lose and damage them.
Additionally, the pressure of gaseous products resulting from disintegration in enclosed radium
sources constantly grows, which can cause cracking, and may even burst open, leaking radioactive
contents into the environment.

136



Needless to say, forgotten or lost sources of radioactive radiation present an enormous
danger. They have been the cause of the largest number of accidents in the peace-time nuclear
industry.

If such enclosed sources find their way to a normal refuse dump they can cause a
dangerously high level of radioactive pollution of the environment. Should such refuse be recycled,
that same radioactive source could contaminate an entire plant for the processing and production of
recycled raw materials.

Even more dangerous is the situation where a glowing metal container attracts the attention
of people unaware of the dangers involved. One recent example comes from a hospital in Goiani in
Brazil where a single therapeutical source, forgotten in 1987 when the hospital was being relocated,
contaminated close to 250 people, some of whom had inadvertently dusted themselves with the
glistening radioactive powder. Four people - four adults and a child - subsequently died from its
effects.

What makes old sources of radium such a special problem in their life. Despite the fact that
the amount of radium is constantly reducing through disintegration, the process is much slower than
is the case with contemporary therapeutic materials.

It takes as long as 1600 years for the radioactivity level of radium to be halved, which
means that those sources will remain dangerous for thousands of years to come.

Enclosed sources of radiation used today are strictly controlled, and are either returned to
the producer (which is the most common practice) or else they are property stored at safe disposal
sites, once their useful life is ended.

For old sources of radium, however, we have no one to return them to.
Some we cannot even locate with any certainty.
Back in 1968, the United States Health Department established that since the earliest days of

radiotherapy in that country, some 300 radium sources had either been lost or stolen; and of that
number, a hundred could not be traced.

Croatia, a developing country going through a tough period of transition, was badly affected
by an ugly, devastating war which has left deep scars, both on the people and the environment.

During the course of that war some radiation sources were damaged; but as soon as the
armed aggression ended they were all located and made safe. It was nothing short of a miracle that no
major contamination occurred.

The administration organization of the country, now being established; work on the new
legislature, and the regulatory framework for protection against radiation, combined with a desire to
achieve the systematic and safe storage of all existing radioactive waste, until the construction of a
disposal site for low- and medium - level radiation waste, have all contributed to the decision
whereby all radiation sources in Croatia are to be located and made safe.

Accordingly, it was agreed that the int corninission, involving Croatian Health Ministry,
the Hazardous Waste Management Agency, the Institute for Medical Research, and the Ruder
Boskovic: Institute, should organize the search, collection and conditioning of all radium sources to
have been used in medical establishments throughout Croatia.

The subsequent investigation revealed that almost half of all radium sources are located in
an old storage facility at the Institute for Medical Research.

Those sources, as well as others located in hospitals following months of investigation, have
now been collected together in one place - the Ruder Bo9kovic Institute.

Following a process of identification, and entry in a relevant data base, all sources were
subjected to a conditioning procedure;

They were placed in stainless-steel capsules, each capsule containing approximately 0
millicurries of radium.

The capsules are scaled with a lid, welded in a place using a special procedure, which totally
isolates the contents from the environment. Neither radium nor its products are able to escape from
the capsule.

Then, the capsules, in groups of ten, are placed in a massive lead container, which prevents
leakage of radiation resulting from disintegration.
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The lead container is placed inside a stainless-steel barrel filled with concrete.
In this way, the radium sources no longer pose any threat to the environment.
Due to its long half-life, the barrels need to be stored in a deep geological disposal site.

Although no such sites presently exist, the collection, conditioning and storage undertaken to date in
Croatia have eliminated the possibility of an accident.

In short, it can never be allowed to happen that radium - once our servant and ally, but
which today is useless and virtually forgotten - looms over coming generations as a deadly threat. A
considerable contribution to the solution of the radium problem at the international level is being
made by International Atomic Energy Agency, while in Croatia the same is being done by the
Hazardous Waste Management Agency, known locally as the APO.
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