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Radioactivity and radioactive isotopes 
 

 

 

 

 

 

 

 

 

Introduction: مقدمة  : 

All substances are made of atoms.          رزكٌٕ جًٛغ انًٕاد يٍ انزساد 

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

in the middle.        رزكٌٕ انزسح يٍ انكزشَٔبد عبنجخ رذٔس حٕل انُٕاح انزٙ رمغ فٙ انًُزظف 

 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. 

انُٕاح يٍ ثشٔرَٕبد )يٕججخ انشحُخ( َٔزشَٔبد )ػذًٚخ انشحُخ(. انؼذد انكزهٙ : ْٕ يجًٕع ػذد رزكٌٕ 

 انجشٔرَٕبد ٔانُزشَٔبد انًٕجٕدح فٙ انُٕاح.
 

Mass Number (A) = P+N 
Atomic Number(Z) = P  

 

 

 

 

 

 

 

 

 

Figure 1: The Atom 
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Isotopes: 
Isotopes are elements  with the same atomic number, but a different mass 

numbers.  )انُظبئش: ْٙ ػُبطش رًزهك َفظ انؼذد انزس٘ ٔرخزهف ثبنؼذد انكزهٙ)رخزهف ثؼذد انُزشَٔبد 

 

 

 

 

 

 

 

 

Figure 2: Isotopes of Hydrogen 

 

 

 

 

 

 

 

 

 

 

Figure 3: Isotopes of carbon 
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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. 

كثضش رطهمٓب انزسح نهٕطٕل إنٗ انحبنخ الأ انجغًٛبد أٔ انًٕجبد انمبديخ يٍ َٕاح انزسح ٔانزٙ ْٕ الاشعاع: 

 اعزمشاسًا.

 

 

 

 

 

 

 

 

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 

انؼًهٛخ انزٙ ٚخؼغ فٛٓب انُظٛش غٛش انًغزمش نهزغٛشاد حزٗ ٚزى انٕطٕل إنٗ حبنخ يغزمشح  ْٙ انُشبؽ الاشؼبػٙ:

إشؼبع )جغًٛبد أنفب ٔجغًٛبد ثٛزب ٔأشؼخ جبيب(. ٔرغًٗ انؼُبطش شكم ػهٗ رُجؼش ؽبلخ ٔخلا ْزِ انؼًهٛخ 

 انزٙ رخؼغ نٓزِ انؼًهٛخ انُظبئش انًشؼخ

 

 

 

 

 

 

Figure 6: Radio activity decay 
 

Radioactive Isotopes properties: خظبئض 
 
 

1. It has same chemical properties             رًزهك َفظ انخظبئض انكًٛٛبئٛخ 

2. It has different physical properties             رخزهف ثبنخظبئض انفٛضٚبئٛخ 

3. Emits radiation           اطذاس الاشؼبع 

4. Half-life (t 1/2).         ّٚزًٛض كثم ػُظش ثؼًش انُظف انخبص ث 

5. Penetration property.     )انُفٕرٚخ  )الاخزشاق 
 

Half-life of radioisotopes: 
 
 

 Half-life (t1/2). of radioisotopes is the time period required for radio 

nuclide to decay to one half the amounts originally present. 
 .انًٕجٕدح فٙ الأطم خانًشؼخ إنٗ َظف انكًٛ نزحهم انُٕٖ انزسٚخ انفزشح انضيُٛخ انلاصيخ

 
 

 

t1/2 = ln 2 /λ. (     ٔانزحهمصبثذ الاػًحلال ا  λ) 

t1/2 = 0.693/λ.( خبطٛخ رًٛض انُظبئش ْٕٔ) 

λ 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 stable isotopes and radioactive 

isotopes: انُظبئش انًغزمشح ٔانُظبئش انًشؼخثٍٛ  انفشق  
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Measurement of radioactivity: ٙاجٓضح لٛبط انُشبؽ الاشؼبػ     

 Gas ionization detectors. أجٓضح ربٍٚ انغبصاد 

 Autoradiography ٙانزظٕٚش انشؼبػٙ انزار 

 Fluorescent scintillation. انزلأنؤ ثبنفهٕسح 

. 

Applications of Radioactive Isotopes:      رطجٛمبد 

 Scientific research.      ًٙانجحش انؼه 

 Analytical.                        انزحهٛم 

 Diagnostic.                      انزشخٛض 

 Therapeutic             انؼلاط         

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. 

رغزخذو انُظبئش انًشؼخ ػهٗ َطبق ٔاعغ فٙ دساعخ آنٛخ ٔيؼذل ايزظبص ٔرشاكثى ٔاَزمبل انًشكثجبد انؼؼٕٚخ • 

 ٔغٛش انؼؼٕٚخ فٙ انحٕٛاٌ.

2. Radiolabeled drugs are useful in pharm-kinetic studies (site of accumulation, 

rate of accumulation, rate of metabolism & metabolic products). 

الأدٔٚخ انًٕعٕيخ إشؼبػٛبً فٙ دساعبد حشكثٛخ انذٔاء )يٕلغ انزشاكثى، يؼذل انزشاكثى، يؼذل الأٚغ  رفٛذ•

 ٔانًُزجبد الأٚؼٛخ(.

3. Analytical application of radioisotopes :                     انزطجٛك انزحهٛهٙ نهُظبئش انًشؼخ  
 

Virtually  any  enzyme  reaction  can  be  assayed  using radioactive tracer 

methods ًٚكٍ رمشٚجبً رمٛٛى أ٘ رفبػم إَضًٚٙ ثبعزخذاو ؽشق انززجغ الإشؼبػٙ   

Radioisotopes have been used in study of: 

1. The mechanism of enzyme action.                                   انٛخ ػًم الاَضًٚبد 

2. In studies of ligand binding to membrane receptors. فٙ دساعبد اسرجبؽ انًشكثت  

 ثًغزمجلاد انغشبء

 

131
I labeled human serum albumin useful in diagnosing protein losing 

enteropathy. 

 ٚغزخذو َظٛش انٕٛد يغ أنجٕيٍٛ انًظم نزشخٛض حبنخ اػزلال الأيؼبء َزٛجخ نفمذاٌ انجشٔرٍٛ 
 

  
51

Cr  labeled RBC are given intra venously if there is any 

GI blood loss radioactivity can be measured. 

 انٓؼًٙ )فمذاٌ انذو فٙ انجٓبص انٓؼًٙ(ٚغزخذو َظٛش انكشٔو يغ انذو ٔسٚذٚب نزشخٛض حبنخ انُضف 
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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. 

ٔفٛزبيٍٛ د ٔانجضٚئبد ٔالأٔساو ( فٙ رحهٛم انٓشيَٕبد ٔػٕايم انًُٕ RIAفحٕطبد انًُبػخ انشادٕٚٚخ )رفٛذ 

  انجٕٛنٕجٛخ انًخزهفخ.

 

5. Radioisotopes used in diagnostic purposes:      اعزخذاو انُظبئش انًشؼخ فٙ انزشخٛض 
 

  Radioactive   iodine   uptake   and   imaging   reveals   the functional status 

of thyroid tissue. 

 .انًشغ ػٍ انحبنخ انٕظٛفٛخ لأَغجخ انغذح انذسلٛخٚكشف ايزظبص انٕٛد 
 

  
131

I   is used for thyroid cancer imaging.                كثشف عشؽبٌ انغذح انذسلٛخ 
 

  
123

I   is used for thyroid.     ػًم انغذح انذسلٛخ 
 

   
133

Xe    Xenon  133  is  useful  in  lung  function  tests  and  in 

diagnosing malfunctions of lung ventilation. 

 رشد٘ ػًهٓب.ٚغزخذو َظٛش انكضٌُٕٚ نفحض ٔظبئف انشئخ ٔرشخٛض 

 

6. Therapeutic uses of radioisotopes:             الاعزخذايبد انؼلاجٛخ نهُظبئش انًشؼخ  

1. Radioisotopes have role in management of malignancies. انخجٛضخ رزجغ الأٔساو  

2. Tumor tissues are attacked by beam of radiation       شؼبعثبلايٓبجًخ أَغجخ انٕسو 
 

Radiation hazards:             يخبؽش الإشؼبع    
  Radiation may cause the following:         ٚغجت 

1. Deposit energy in body.       اخزضاٌ انطبلخ فٙ انجغى 

2. Cause DNA damage.        DNA   ػشس نم 

3. Create ionization in body leading to free radicals.  

 حذٔس رأٍٚ فٙ انجغى فٛؤد٘ نزشكم انجزٔس انحشح)انًغشؽُخ(

 

Response to radiation depends on:          ٗرؼزًذ عشػخ ظٕٓس رأصٛش الاشؼبع )اعزجبثخ انجشػخ( ػه 

 

 Total dose.    اجًبنٙ انجشػخ 

 Dose rate.      يؼذل انجشػخ 

 Radiation quality.   َٕػٛخ انجشػخ 

 Stage of development at the time of exposure.   ٔلذ انزؼشع نهجشػخ 

 

Effects of radiation الإشؼبع رأصٛش               
Depending  on  the  basis  of  relationship  between  dose  and 
appearance of effects.   ٔ رأصٛشارّٚؼزًذ رأصٛش الاشؼبع ػهٗ شكم الاشؼبع  
 

a. Acute or Non-stochastic. حادة أو غير عشوائية   

b. Late or Stochastic  متأخر أو عشوائي 
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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. 

نهخلاٚب كثجٛش ٚحذس ػُذيب ركٌٕ جشػخ الإشؼبع كثجٛشح ثًب ٚكفٙ لإحذاس ػشس ثٕٛنٕجٙ 

 .ثحٛش رًٕد أػذاد كثجٛشح يٍ انخلاٚب
- Have threshold dose beyond which all exposed individuals are affected 

 .)ػزجخ ظٕٓس انزأصٛش(ثبنخطش نلإطبثخٕٚجذ ػزجخ يحذدح   .

 
 Late or Stochastic:     

- Appear randomly in exposed populations.  رظٓش ثشكم ػشٕائٙ فٙ انزجًؼبد

نلاشؼبع انغكبَٛخ انًؼشػخ . 

- Incidence of effect increase with dose.  رضداد انزأصٛشاد ثضٚبدح انزؼشع

 نلاشؼبع

- Exhibit themselves over years after acute exposure. 

  نلاشؼبع انحبد انزؼشع ثؼذ عُٕاد رظٓش َفظ الأيشاع ػُذ 

o Radiation induced cancers. انغشؽبَبد انزٙ ٚغججٓب الإشؼبع   
o Increase mutation rates. صٚبدح يؼذلاد انطفشاد   
o Leukemia. عشؽبٌ انذو. 
o Genetic effects. انزأصٛشاد انجُٛٛخ. 

 

Radiation safety and protection:   انغلايخ ٔانحًبٚخ 
 

 

i. The most popular triad radiation protection is (time, distance and shield 

(TDS).                                                             هجبط انٕالٙ)انذسع(انٕلذ ٔانًغبفخ ٔان  

ii. Minimum possible time should be spent near the radiation zone 

 ألم ٔلذ يًكٍ ثبنمشة يٍ يُطمخ الإشؼبعانٕلٕف ٚجت 

iii. Handling  of  radioactive  material  should  be  done  from maximum possible 

distance.ٍانٕلٕف ثؼٛذا ػٍ الاشؼبع ألظٗ يبًٚك 

iv. Person should be shielded by lead.  جغى ٔاق سطبطٙٚشرذ٘ انشخض  

v. Minimize the time and you will minimize the dose. 

  يٍ فزشح انزؼشع نلاشؼبع )لهم انٕلذ نزمهم انجشػخ( زمهمن ٔلذ انزجشثخ لى ثزمهٛم

vi. Pre-plan the experiment to minimize exposure time. 

 شثخ ٚمهم يٍ فزشح انزؼشع نلاشؼبعانزخطٛؾ انًغجك نهزج

 





 

 

 


