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SUMMARY

The Radioisotope Centre POLA TOM belongs to te group of R&D institutions whose
profile of activities comprises, besides applied research work, also manufacturing of a range
of products based on implementation of the Centre's own developments.

The Centre possesses considerable experience in its area of expertise: forty-six years
of manufacturing of various radiation sources and radlophan-naceuticals, perforrning
metrology and analysis of radioactive aterials, which makes OBRI a unique R&D unit. The
Centre is the chief manufacturer and supplier of radiophan-naceuticals for nuclear medicine in
Poland, and also an active exporter with a market of several tens of countries.

The current trends in the Centre's activity assume combination of R&D work with
practical application of its results for production purposes. The undertaken research topics are
studied in co-operation with domestic and foreign scientific institutions.
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INTRODUCTION

POLATOM is the only R&D institution running a full scope of ork aimed at
development of technologies for production of various isotope preparations intended for use
in science, medicine, environmental protection and industry.

The research programme adopted by the Centre is based on actual needs of the arket
and incorporates the main trends observed world-wide throughout recent yars. The
programme has established direct links to such areas as nuclear medicine, radiotherapy,
radiochemistry and metrology of radionuclides. The tasks udertaken for execution under the
programme can be ategorised as follows, depending on their chief topic of interest:

• Physico-chemical investigations and development of technology of production of
radioactive preparations intended for medical diagnostics ad therapy
(radiopharmaceuticals),

• radiochernicals
• Research into the process of fixing radionuclides on small surfaces; development

of production methods for manufacturing of sealed radioactive sources.

As regards the metrology of radionuclides and methods for quality control of
radioactive preparations, the currently conducted research focuses on th.e following topics:
• Production of new standard sources of ionising adiation, Updating and improvement of

the measurement methods in use,
• Improvement of analytical methods pursuant to European standards.
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Current regulations in force in EU countries have found their reflection in the work of
the Centre in form of the GMP system implemented with respect to production of
radiopharmaceuticals.

The Quality Assurance system conforming to the ISO 9001:2000 standard is urrently
being implemented, and is intended to cover all fields of POLATOM's activity.

RADIOPHARMACEUTICALS

A new direction in the research work conducted recently at OBRI POLATOM
comprises techniques aimed at obtaining of the so-called IIId generation
radiopharmaceuticals. To the category of such preparations belong certain biologically active
substances including peptides, hormones, monoclonal antibodies and their isolated fragments,
labelled with various radionuclides, Their radioactive labelling makes them valuable tools
frequently employed for diagnostics of the central nervous system and diagnosis and therapy
of cancer (mainly of the neuro-endocrine origin). The specific inherent affinity of those
radiophan-naceuticals to certain cellular receptors is utilised in this method. It causes the
labelled substance to travel along the bodily circuits to finally settle within the cancerous
tissue.

The Centre conducts the research work in co-operation with many laboratories under
the European Programme called COST (Co-Operation in Science and Technology), and the
particular project entitled "Isotopic Tracers For Determination Of Biological Functions Under
'in vivo' Conditions", belonging to the major topic category "Biologically Active Peptides
and Isotope-Labelled Oligonucleotides".

As a result of such 'oint research effort a preparation called HYNIC-Tyr 3 -Octreotide
has been synthesised and clinically evaluated. The preliminary assessment has confirmed its
suitability for diagnosis of tumours of neuro-endocrine origin, particularly turnours located in
the abdomen, typically defying detection with other methods.

Another new direction of research work conducted at the Centre is the practical
application in medicine of some P-emitting radiotracers, such as itrium-90, samarium-153,
rhenium-188 and lutetium-177, whose physical characteristics make them usable in medical
isotopic treatment, particularly in the cases where conventional methods fail to yield a desired
result.

In order to increase the effectiveness of such therapy ad, at the same time, reduce the
overall radiotoxicity of the preparations for the patient's organism, the isotopes are
administered in forin of lasting complexes with organic substances (chelates). Such an
approach facilitates deposition of the radionuclides in cancerous tissues and accelerates their
removal from the circulating blood.

Within the same topic group, research is being perforined on development of
radiopharmaceuticals known as EDTMP-1"Sm and EDTMP- 177 Lu, used for palliative
radiotherapy of cancer metastases to bones,

It is also planned to develop a method for labelling of HEDP with the Re- 1 88 isotope
obtained from a 188W / 18Re generator, of POLATOM's own design. The carrier-free Re-188
isotope produced by the generator features 16.9 hrs. half-life and the gamma-radiation energy
of 155 keV. Thanks to the nature of gamma-radiation, cumulation of the Isotope in tissues can
easily be controlled, and it is not necessary to perform ancillary examinations with use of
other nuclides. The Re-188 P-radiation penetrates the tissue to a depth of approx. mm,
which enables destruction of even large tumours. Similarly to other radionuclides applied for
radiotherapy, Re-188 can be supplied to diseased tissues in form of various compounds, e.g.
with antibodies or other substances capable of selective accumulation in certain tissues.
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The Re-188 isotope obtained from the tungsten-rhenium generator finds still broader
application to removal of non-surgical metastases of breast, lungs and prostate cancers. Apart
from that, it can successfully be applied during operation of unclogging of corollary vessels,
when it prevents their re-clogging.

Another project undertaken at the Centre has resulted in development of technology
for production of the itrium-90 isotope. Launching the production of itrium-90 in Po an wi
enable execution of a research programme aimed at obtaining of a number of
radiopharmaccuticals labelled with that nuclide. In medicine, such preparations are applied to
treatment of knee joint inflammation as well as nternal treatment of cancers of neuro-
endocrinological origin.

Modem nuclear medicine shows great iterest in radiopharynaceuticals incorporating
the odine-123 isotope, due to its relatively short half-life and the fact that 1123 emits only
gamma radiation of energy of 159 keV. This radiation characteristi eables obtaining of
high quality plenary images and recording of the SPECT /Single Photon Emission Computer
Tomography/ images. Wdely available medical apparatus can be used for studying of the
images thus created.

1-123 is a cyclotron isotope, and medical diagnosis based on 123 - labelled
substances depends solely on import of the nuclide. Nevertheless, the Centre has decided to
start investigations on application of 1123 to create a scientific basis that should facilitate its

'de usage after launching do estic production of cyclotron
wi m 1 isotopes.

The MIBG- 123, preparation was developed in the first place. It is used for
scintigraphic localisation of chromoabsorbing tumours occurring in adrenal gland and outside
of it, malignant metastases of pheochromocytoma in neoblastoma imaging in children, and in
assessment of the adrenergic system of the heart. Te work at obtaining the 123 1-ci-methyl-
tyrosine employed for diagnosis of brain turnours, particularly recurrences after a surgical
operation is now in progress. Preliminary investigations of biological distribution of the
preparation have been conducted on animals. They seem to confirm the expected
phan-nacokinetic mechanism of the sbstance.

The Centre is working almost continually at optimisation of the technology for
production of radiophamiaceuticals and other peparations, with simultaneous quality control
conformant to the European Phan-naeopoeia.

SEALED RADIATION SOURCES

Sealed (encapsulated) radiation sources constituting the core of brachytherapy a
method involving application of such sources directly to the cancerous tissue, are in common
use world-wide. Dimensions of the therapeutic sources of radiation, both of the radioactive
core and inactive casing, amount to a fraction of a rnillimetre to single millimetres.
POLATOM has been working at development of ophthalmic applicators based on ruthenium-
106 and odine-125. The ruthenium-106 applicators sed for treatment of the yeball
melanoma have been developed at the Centre uder a project subsidised by the national
Committee for Scientific Research (Polish: KBN - Komitet Badai� Naukowych). Such
applicators have been successfully administered to 28 patients of Collegium Medicum,
Jagiellonian University, Cracow. Development of the technology for production of grain-free
ophthalmic applicator of iodine-125 won for its authors Gold Medal of 51 Fair of Invention,
Research and New Technologies "EUREKA 2002" in Bussels, besides a distinguished
mention by the Panel of Judges and a cup from Belgian deputy Prime Minister and Foreign
Minister.

New types of rhutenium-106 applicators of more complex shape ave also been
constructed. Such applicators can be used in a direct vicinity of the ophthalmic nerve. There
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are plans to develop, as the next step, bracbytherapeutical sources for treatment of
endocerebral and prostate turnours.

METROLOGY OF RADIOACTIVE MATERIALS

The research currently conducted in the field of radioactive materials metrology
focuses mainly around improvement of techniques of determination of radioactive impurities.
Another important direction comprises improvement of methods for absolute measurement of
activity of the preparations produced at the Centre. The measuring techniques must ensure
credibility of detection of x, P and y-radioactive impurities present in medical preparation at
extremely low levels, as required by the standards of European Pharmacopoeia. The Centre's
participation in projects related to measurement of P-ernitters continues in parallel to
development of measuring techniques based on liquid scintillators (LSQ and an increase in
their accuracy. The development of absolute measurement methods regards, in particular, the
TDC method (Triple-Double-Coincidence). It has now become particularly important, as the
Centre has been entrusted with the permanent depository of the state-approved standard unit
of activity of radioactive nuclides.

The Centre seeks confirmation of its competence and expertise by participation in
international comparisons of radioactive nuclides activity organised by EROMET
(European Organisation of Measuring Techniques), International Bureau of Measures and
Weights in Sevres near Paris and American National Standards Institution, USA.
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