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Targeted Cancer Treatment with Nuclear Medicine Therapy

Nuclear technologies are also used
to treat diseases. Doctors use
targeted radiation exposure to
cancer cells and affected organs,

What s Radioisotope Therapy? ) Thyroid Cancer

o Approximately 60,220 new cases estimated in the United
Precision treaiment in which o States in 2013

radiooctive drug compound * Treatment: sodium iodide iodine-131
seeks ond destroys concer * Cure rates in excess of 90%
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( ) Non-Hodgkin’s Lymphoma
¢ Approximately 69,740 new cases estimated in the United
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Neuroendocrine
Tumors

¢ Approximately 110,000
cases in the United States

¢+ Treatments:
lutetivm<177 or ytrium90
labeled somotostatin
analogue peplides

¢ Overall response rales
exceeding 30% in heavily
prefreated patients

States in 2013
* Treatment: yttrium-90 labeled ibritmomab tiuxetan
o Effective in 75% of patients

) Neuroblastoma
* Approximately 700 new cases in infants in the United
States each year
* Treatment: icdine-131 melaiodobenzylguanidine (MIBG)
» Ovorall survival rate of 9%

Benefits of Radioisotope Therapy

* Highly selective—kills cancer cells and
spores healthy cells

¢ Caon ba foikored 1o the unique
biclogic characteristics of the potient and
the molecular properties of the fumor

o Vitolly oll performed as cuipatient
procedures

o Side effect rotes lass than othet freaiments
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) Liver Cancer (Hepatocellular Carcinoma) and Liver-
Dominant Metastatic Disease
¢ Approximately 30,640 new cases of liver cancer and
intraheptic bile duct cancer diagnosed in the United
States in 2013
* Treatment: Selective internal radiation therapy (SIRT) with
Yttrium90 microspheres
¢ Median survival rate for liver cancer patients of 20.5 months
vs. 17.4 months with SIRT as compared to chemoembolism,
with less toxicity. In liverdominant metastatic disease from
colon cancer, partial response, stable disease, and
progressive disease seen in 10.2, 60, and 30 percent
of patients, respectively.
)Bone Metastases from Castration-Resistant
Prostate Cancer
* Approximately 238,590 new cases of prostate cancer
in the United States in 2013
¢ Treatments: radium-223 dichloride, somarium-153
lexidronam, and strontium-89
¢ Nearly comparable adverse events and 3.6-month
overall survival benefit and 5.6month benefit in time
1o first skeletalrelated event with Ra-223 dichloride
compared fo placebo

minimizing damage to healthy
tissues. This allows you to ease the
conseqguences of the procedure for
the body and the General
well-being of the patient and
simultaneously affect all foci. One of
the most effective and safe ways to
treat cancer is remote radiation
therapy. In this case, the radiation
dose is delivered contactless, from
a short distance. This is how doctors
manage to get to the deepest
tumors surrounded by healthy
tissues. In contact radiation therapy,
the radiation source acts on the
affected organ through direct
contact with it.



Nuclear technologies are used to produce radiopharmaceuticals
that are used in both diagnostics and treatment. In therapy, their
task is to deliver a specific dose of radiation directly to the tumor or
metastases. Radionuclides produce ionizing radiation that kills
cancer cells. Their DNA is damaged, which leads to a reduction in
the cancer focus. Special compounds administered to the patient
accumulate in the center of cell proliferation, destroying them. For
example, targeted radionuclide therapy requires the intfroduction of
radiopharmaceuticals under the skin or its absorption by the patient
in order to reach the affected cells through the bloodstream.

Compared to surgical methods of cancer freatment, nuclear
medicine is more effective. Its methods allow doctors to get rid of
even the smallest metastases and single cells in the human body.




The first radiotherapy
Department opened in 1903 at
the Morozov Institute. Now it is
the Herzen Moscow cancer
research Institute. The world's
first research x-ray radiology
clinic appeared in Petrograd in
1918. Now it is the Russian
scientific center of radiology
and surgical technologies
named after OCOdemiCiqn A'- MockoBckuin HayuyHo-UccnepnoBaTenbCKum
M. Granov. Its founder, Mikhail OHKonoruyeckui MHcTuTyT M. M.A.Mepuena
Nemenov, was one of the

world's first radiologists.

Back in Soviet fimes, 650
radionuclide diagnostics
laboratories were operating in
the country, allowing for one
and a half million studies per
year. Specialists of Soviet
scientific and industrial
enterprises produced 38
radiopharmaceuticals used for =
medical and industrial purposes.”




R More than 50 million procedures using nuclear
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- 'Wj medicine methods are performed annually in the

Phamaceutcal i ASEPRREE world. As a result, the need for radioisotopes as
the basis for radiopharmaceuticals and radiation
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every year. The number of hospitals and research
centers that use radioisotopes to diagnose and
treat diseases exceeds 10,000 institutions
worldwide. According to Atomenergoprom, the
global market for nuclear medicine in 2019 is
estimated at $ 13.2 billion. The Russian share in the
production of radioisotopes in the world is 25-40%
The most common isotope is technetium-99 m. It
is obtained as a result of the decay of the isotope
molybdenum-99. Technetium-99 m is used in four
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Sodium lodide [13"] out of five cases of radioisotope diagnostics of
Therapy Capsule diseases. This is more than 30 million procedures
not only in the field of Oncology, but also in
Batch: 1 37075_025 - cardiology and neurology. Rosatom provides up

to 10% of the world's molybdenum-99 needs. The
company also includes two of the world's three

Activity: 150 MBq ,-
110% at 0900 hrs Sydney ' centers for the production of a substitute forthe
Cal. Date: 14 sapzms i isofope iodine-131 - caesium-131. Its advantages
o S are fast action, short terms of rehabilitation of
patients, low risks of complications after the

procedure.




The unique isotope - californium-252 - is
not only the most expensive metal in the
world, but also a source of neutrons for
radiation therapy of cancer tfumors. It is
produced in only two research centers
in the world, one of which is the
research Institute of nuclear reactors in
Dimitrovgrad.

Californium 252
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THANKS FOR YOUR
ATTENTION!




