Radioactive isotope:

Also called radioisotope, radionuclide, or radioactive nuclide, any of
several species of the same chemical element with different masses
whose nuclei are unstable and dissipate excess energy by
spontaneously emitting radiation in the form of alpha, beta, and
gamma rays.

Every chemical element has one or more radioactive isotopes. For
example, hydrogen, the lightest element, has three isotopes with mass
numbers 1, 2, and 3. Only hydrogen-3 (tritium), however, is a
radioactive isotope, the other two being stable. More than 1,000
radioactive isotopes of the various elements are known. Approximately
50 of these are found in nature; the rest are produced artificially as the
direct products of nuclear reactions or indirectly as the radioactive
descendants of these products.

Applications of radioisotpes:

* Radioactive isotopes have a variety of applications. Generally,
however, they are wuseful either because we can detect their
radioactivity or we can use the energy they release.

¢ In medicine:

e Radioactive isotopes have numerous medical applications
diagnosing and treating illnesses and diseases for example,
cobalt-60 is extensively employed as a radiation source to arrest the
development of cancer. Other radioactive isotopes are used as
tracers (A tracer is a substance that can be used to follow the
pathway of that substance through some structure) for diagnostic
purposes as well as in research on metabolic processes.



acdiall palaill

) ¢ Andiall il gill gl ¢ Aadiall Colay ) ) ¢ Amdiall Uil Wayl e
L) g3 0 oS5 Aalina JIS aa ALl paiall (udd (e gl 5l B2 e g s
G e Al plad) Hlaa) (33 5k e 300 3 A8l aasi o5 jiiee e

Lale g Uiy g W] Al

o o Aadiall illaill (e STl aaly e ShasS juaie IS (g 5in
352 51 a0 U A 4l ¢ juaie (il ¢ ua g yaedl ¢ JUl
QWY 5 ¢ adia julai 8 Jadd (a sy 5ill) 3 Caa soned Q18 ¢ &b aa

A Ay yre ddliadl) juabiall miie plai 1000 (e ST ) jEiie ol AY)
Jh AL ) S ¢ dagpdall 8 eV 58 50 50 (0 L e ) Sl
S jalae ye IS 5 45 il Ol lill 5 5dlie ClaiieS pilaias
L_iw‘od.@_‘:\.’.&a

BJ:\AAL“;@J:‘&.JCAJ lanhil)l e de e de gana dadial Uil e
A3al) aladial LiSay i elad¥) Ledalin Calins) WiCay 4y L) ale (S
Leallas Al

h_LL:\M‘fo

ol ) e 5 (andiial dlall ikl e paell dadall Uil e
a5 s e 60 by oS andig ¢ JEl Jaw e ¢ Gl a1
AN Al iUl aadind e pull ) shat (il ol g lad) jaaS

PA e salall @l Hlse aiil Lgaladind (Say3ale sp CadlSl) Cilaiiiag

il Sl e Guaall A G 5 Gad &l al 2 Y (JShel) s

2l



. When a radioactive isotope is added in small amounts to
comparatively large quantities of the stable element, it behaves exactly
the same as the ordinary isotope chemically; it can, however, be traced
with a Geiger counter or other detection device.

* One example of a diagnostic application is using radioactive
iodine-131 to test for thyroid activity. The thyroid gland in the neck is
one of the few places in the body with a significant concentration of
iodine. To evaluate thyroid activity, a measured dose of iodine-131 is
administered to a patient, and the next day a scanner is used to
measure the amount of radioactivity in the thyroid gland. The amount
of radioactive iodine that collects there is directly related to the
activity of the thyroid, allowing trained physicians to diagnose both
hyperthyroidism and hypothyroidism. Iodine-131 has a half-life of
only 8 d, so the potential for damage due to exposure is minimal.
Technetium-99 can also be used to test thyroid function. Bones, the
heart, the brain, the liver, the lungs, and many other organs can be
imaged in similar ways by using the appropriate radioactive isotope.

* Another medically important radioactive isotope is carbon-14, which
is used in a breath test to detect the ulcer-causing bacteria Heliobacter
pylori.

Very little radioactive material is needed in these diagnostic
techniques because the radiation emitted is so easy to detect. However,
therapeutic applications usually require much larger doses because
their purpose is to preferentially Kill diseased tissues. For example, if a
thyroid tumor is detected, a much larger infusion (thousands of rem,
as opposed to a diagnostic dose of less than 40 rem) of iodine- 131
could help destroy the tumor cells. Similarly, radioactive strontium is
used to not only detect but also ease the pain of bone cancers.
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Table 11.5 Some Radioactive Isotopes That Have Medical Applications

|\ulu'n | s\

“P [cancer detection and treatment, especially in cycs and skin

“Fe |anemia diagnosis

“Co|gamma ray irradiation of tumors

brain, thyroid, liver, bone marrow, lung, heart, and intestinal scanning;
Tc A
blood volume determination

"'I | diagnosis and treatment of thyroid function

"'Xe¢ | lung imaging

"*Au | liver disease diagnosis

In addition to the direct application of radioactive isotopes to diseased
tissue, the gamma ray emissions of some isotopes can be directed
toward the tissue to be destroyed. Cobalt-60 is a useful isotope for this
kind of procedure.

Food reservation by radiation:

The radiation emitted by some radioactive substances can be used to
kill microorganisms on a variety of foodstuffs, which extends the shelf
life of these products. Produce such as tomatoes, mushrooms, sprouts,
and berries are irradiated with the emissions from cobalt-60 or
cesium-137. This exposure Kills a lot of the bacteria that cause
spoilage, so the produce stays fresh longer. Eggs and some meat, such
as beef, pork, and poultry, can also be irradiated. Contrary to the

belief of some people, irradiation of food does not make the food itself
radioactive.
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