Using I1onizing radiation in
medical field « radioactivity »
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Nuclear Radiations
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Nuclear radiations

Carbonl4

Unstable atom:
radiactive

Isotope:

An atom with the same number of protons but
a different number of neutrons




lonizing radiations
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Turning a neutral atom into an ion




3 Types of Nuclear radiations
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Beta decay

Carbonl4

A high speed electron



Alpha decay

Uranium 238
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A helium nucleus




Gamma decay

Uranium 238
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Gamma radiation always occurs
along side Alpha or Beta




lonization



Alpha rays

Alpha is the best
at ionising

Alphatravel in the atom




Beta rays

Beta is the next best
at ionising




Gamma rays

Gamma is the worst
at ionising

Gamma no charge



Absorption
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Absorption
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Gamma-caméra
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Different kind of radioisotopes produced
by nuclear reactors or cyclotrons
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The main radioisotope used in NM... " Tc

« v Emission : 140 keV

« Short Half-life: 6 h
(adapted to the kinetic for
diagnostic)

* Good chemical
characteristics

* Easy to prepare and to
distribute

¢ Linked to different
molecules with specific
properties




PET Traceur (8F-FDG (Fluorodeoxyglucose))

« 18F fixed to an organic molecule

3

511 keV

% 511 keV

)

Short half-life (T, = 1,83 h),
High Energy of X-rays
High dose rate compared to *°"Tc —
to be considered for waste management






Nuclear medicine uses unsealed sources
for diagnosis and therapy

xCcm-H0Oom-Amaog

99mTc 18F 123T 1317 UiTp
2017, 51Cp, 1535m, 0V ............

The use of unsealed sources will generate radioactive
waste of different kinds during many different phases



Why management of radioactive waste fron
nuclear medicine is so important?

* Radioactivity
= is not observable...
= has a negative image....
- Induces some risk for the people and the environment '

* Radioactive waste should be strictly managed
« Basic principles

= Try to keep minimum waste

= Try to be practicable

= To provide an acceptable level

of protection forV
« human health
« Environment

Short lived radioactive waste could be managed directly in the hospital









