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Radioactivity and radioactive isotopes

Introduction;aesa:

All substances are made of atoms. A e 3 sall prea S

These have electrons (e°) around the outside (negatively charged) and a nucleus

in the middle. Coatiall 8 288 Al Bl Jea ) e dalle L ST e B AN () ¢SS
The nucleus consists of protons (positively charged) and neutrons (neutral).
The mass number is the (atomic number of an atom is the number of protons) +

(neutrons) in its nucleus.

e & gana 9o 1 GUSH daall (A Gl dagae) il gy g (Aisll) Aus g0) Sl g5 g g (e B) ) () ¢S
b‘).\j\uﬁ&lﬁ‘}d‘ thﬂ\)&bﬂj).\”
Mass Number (A) = P+N
Atomic Number(Z) =P

Electron Orbits
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Proton @ Nucleus

Figure 1: The Atom
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|sotopes:

Isotopes are elements with the same atomic number, but a different mass
NUMDErs. (<o s il sy Caliar) LI aaally Calias g g Al aaall et Allics palic o : yillail)
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Figure 2: Isotopes of Hydrogen
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Figure 3: Isotopes of carbon
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URANIUM-238 URANIUM-235

® 92 protons © 146 neutrons @ 92 protons © 143 neutrons
More neutrons—heavier Fewer neutrons—lighter and less stable

Figure 4: Isotopes of Uranium-238 VS Uranium-235

Radiation:

It refers to particles or waves coming from the nucleus of the atom through
which the atom attempts to attain a more stable configuration.
SV A Y Dl 530 Lllas il 50 5155 e Aedldl) s gl gl Cilapunl) sa spladN
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Figure 5: Radiation
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Radioactivity:

The process in which an unstable isotope undergoes changes until

a stable state is reached and in the transformation emits energy in

the form of radiation (alpha particles, beta particles and gamma rays).

The elements which undergo this process are called radioactive

isotopes

88 Al ) J g ol oy (s il paill i) pue jalaill Led acady Al Adaall 4 oo laiY) LaLidl)

maliall caniiy (Lol Aadly Uy s s W Clagun) pladl JS3 e 48l Cuagii Aleall 238 D
dadiall jilail) dyleall o3g] puadi Al
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Figure 6: Radio activity decay

Radioactive Isotopes properties: jaiias

It has same chemical properties el pailadl) pudi cllia
It has different physical properties 48l 5l alladlly Caliss
Emits radiation glaiy) laal

Half-life (t 1/2). 4 ool Chaill jans jeie S jpi
Penetration property.  (&_aaY!) 4.3l

abrwbnE

Half-life of radioisotopes:

Half-life (t,). of radioisotopes is the time period required for radio

nuclide to decay to one half the amounts originally present.
a5 g gall AaSl) G ) Al A 30 (5 5l Jlail s 50U Fgia 31 5yl

tp=IN2 /M (sl ) Plaazl) culi )
A is decay constant, a characteristic of given isotope decaying in unit time.
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Table 1. Half-Life of some radioactive isotopes

= Differences  between

Radioisotope Half-life
Polonium-215 0.0018 seconds
Bismuth-212 60.5 seconds
Sodium-24 15 hours
lodine-131 8.07 days
Cobalt-60 5.26 years
Radium-226 1600 years

stable

radioactive

and

isotopes

isotopes;m.d“ Gall iaal) g3 jatuall Uaal) o (3 4l

STABLE ISOTOPE
Most abundantly found in nature

No emission of radiation
Atomic number and mass are constant

Detection by chemical/spectroscopic
methods

Not hazardous(except toxic chemicals)

No special handling precautions(unless
explosives/strong acids/carcinogens)

No special applications

RADIOACTIVE ISOTOPE
Less abundance of natural
radioisotopes

Spontaneous emission of
radiations(a,f3,y)

Constantly changing

Detection by external detectors like
gas chambers/scintillation
Deleterious effects on biological
tissues

Special precautions while handling.
Special applications in

research(mutagenesis)/diagnosis(RIA
)/therapy(Rx of cancer)
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Measurement of radioactivity: — elad¥) Ll (L s jea
= Gas ionization detectors. < jidl (i s sl
= Autoradiography S elill j gaill
» Fluorescent scintillation. 5_ skl 51l

Applications of Radioactive Isotopes:  <lawks
= Scientific research.  alell i)

= Analytical. Jalasll
= Diagnostic. il
= Therapeutic zokd)

Uses:

1. Radioisotopes are widely used in study of the mechanism and rate of
absorption, accumulation & translocation of inorganic and organic compounds
in the animal.

4 gl LS yall JUE) 5 &S1 55 abiaiol Jara s 401 Al 50 (8 pl 5 Gl e dadiall el adicis o
O siall 34y el e s
2. Radiolabeled drugs are useful in pharm-kinetic studies (site of accumulation,
rate of accumulation, rate of metabolism & metabolic products).
oY) Jave aS) il Jase aS) 5l aBge) ol sall S ja Clal 5o A Leled) A g sall 4501 e
() cilatial 5
3. Analytical application of radioisotopes : Andiall pall Ll gl
Virtually any enzyme reaction can be assayed using radioactive tracer

methods sebedy) el 3k aladiuls e 33 Jeli (ol adli Gy )8 (e
Radioisotopes have been used in study of:

1. The mechanism of enzyme action. Gl 1Y) Jee 4
2. In studies of ligand binding to membrane receptors. =S i Jalsi 5l <l ja A
Ll COLEiay

131

| labeled human serum albumin useful in diagnosing protein losing
enteropathy.

Ois ol 1) A elae) e ) Al andifitl Gl (pa sl e 2 sall jdai andig
51Cr labeled RBC are given intra venously if there is any
Gl blood loss radioactivity can be measured.

(angl leall L adll (08) aagl) Co 3l Ala il Ly g adl e g pSU jadii paiinn
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4. Radio immune assays (RIA) are useful in analysis of hormones, growth
factors, tumour markers, Vitamin D and various biological molecules.

iy yadl s o Calidg ol 55V saill Jalse 5 <l syl dilad 8 (RIA) dasal )l deliad) Cila gad i
Al A ol gl

5. Radioisotopes used in diagnostic purposes: el 8 dadall jilail aladiul

Radioactive iodine uptake and imaging

reveals the functional status
of thyroid tissue.

Al Bard) A Lpida Il A (e adiall 3 5l Galiaital (oS

131I is used for thyroid cancer imaging. 438 ol sasll s o @iS
1231 s used for thyroid. 4@l saall Jee
133

Xe  Xenon 133 is useful in lung
diagnosing malfunctions of lung ventilation.

Wéﬁﬂuééﬂﬁjh}‘w&}uﬁuﬁ)ﬁ‘)#em‘ﬁ

function tests and in

6. Therapeutic uses of radioisotopes: dadiall Hial) daDlal) Cilalasing)
1. Radioisotopes have role in management of malignancies. 4nall al ) s¥) &
2. Tumor tissues are attacked by beam of radiation — gleid¥l a5l dail Aealea

Radiation hazards: £ laiy) i
Radiation may cause the following: S
1. Depositenergy in body.  awall 848l o) s
2. Cause DNA damage. DNA J =

3. Create ionization in body leading to free radicals.
(ke yusall)s_all ) sdall S (3508 anall & (5 Egan

Response to radiation depends on:

+ Total dose. 4 !l Jlea

+ Doserate.  4c_jall Jaxs

+ Radiation quality. 4 yxllde &

+ Stage of development at the time of exposure. 4c jall (= jaill i

Effects of radiation £ty Ll

Depending on the basis of relationship between dose and
appearance of effects. 433U 5 gld¥l JSG e glad¥) )il aaiay

a. Acute or Non-stochastic.4s sée & i sala
b. Late or Stochastic Asde s Alia

7
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a. Acute or Non-stochastic:

- Occur when the radiation dose is large enough to cause

extensive biological damage to cells so that large numbers of
cells die off.

LAl S aslon joa Gl 55 Lay 5,08 plad)) de ja (585 Laie duaay

AR ER VR S KV LI FLIVP
- Have threshold dose beyond which all exposed individuals are affected
(08U seda Agie ) Jlaally Aladl saraa dgic da gy

L ate or Stochastic:

- Appear randomly in exposed populations. <leasill 8 Al ghe <0 jelas
£ L i yaall A8,
- Incidence of effect increase with dose. (il 534 5 <l 5l ala 3
e
- Exhibit themselves over years after acute exposure.
Aall g LB (o el die (al pal) udi jedad il g any
Radiation induced cancers.g 3y Lo All @l yull
Increase mutation rates.cul jalall ciYasa 32l )
Leukemia. adl (s,
Genetic effects. aauall <) il

O O O O

Radiation safety and protection: el s

Vi.

The most popular triad radiation protection is (time, distance and shield
(TDS). (& W) 11 Lulalll 5 Adlsall 5 i )
Minimum possible time should be spent near the radiation zone

glady) didaia (e Al (Saa i g Ji ol g

Handling of radioactive material should be done from maximum possible
distance.cSale oall £ lad¥) (e ams a4l

Person should be shielded by lead. osba)) 35 pun (a3l (s 5

Minimize the time and you will minimize the dose.

(Aol Ol 8 1 JB) g L (m yal 3 55 (g JIi & ol 5 il o

Pre-plan the experiment to minimize exposure time.
g laudD G paill 3 5 e JBE 4 jpaill Gavsall Jaylaadil









