










 



UK Atomic Energy Authority 

 

RADIOACTIVE ISOTOPES - THEIR APPLICATION IN MEDICINE, 

INDUSTRY AND SCIENTIFIC RESEARCH 

 

Radio isotopes are, in a certain sense, a by-product of atomic energy that does not 

play a significant role in the operation of a nuclear reactor; however, due to their 

more and more extensive applications, their products and distribution has become 

important, although relatively small, branch of the UK Atomic Energy Authority 

Energy. All the growing needs of a large number of times personal consumers in the 

UK and abroad have initiated a vigorous program to expand the applications and 

production of radioactive materials. 

The production of radioisotopes begins in the Isotope Department of the Research 

Institute of Atomic Energy (NIIAE) in Harwell, where the materials are processed in 

the BEPO nuclear reactor. This is where many of the basic radioactive materials arise, 

which are used in basic research, industrial and agricultural problems, and also – 

perhaps most importantly – in medicine for diagnosis and therapy. 

Direct irradiation of suitable natural elements produces radioactive isotopes, such as 

Co-60, which is used in modern multi-Curie radiation medical treatment. By direct 

irradiation we obtain also other important isotopes emitting y-rays, such as for 

example, iridium-192, tantalum-182, gold-198 and thulium-170; they are also used 

in radiotherapy as implants in the form of wire or “seeds”, ie. small pieces of metal 

fibers, and in industrial radiographs of castings and welds, and small size, portability 

and low price are advantages over conventional methods. The wide boundaries 

between the lifetime and radiation energy make this method applicable to materials of 

a wide variety of densities and thickness. 

It would be too long to give here a list of all radioisotopes easily obtainable in a 

reactor by irradiation with neutrons and (list) all possibilities of their applications. 

However, a few examples methods of this kind can throw a light on a vast number of 

problems in the study of which radioactive materials are useful. 

RADIOGRAPHY has been mentioned before. Detection of leaks in industrial 

installations, pipelines and cables can be easily carried out using radio solutions active 

tracers or volatile radioactive vapors. Checking and measuring thickness during 

continuous production of tin, paper and sheet of plastics - by measuring softening or 

scattering β-radiation of isotopes like thallium-204, strontium-90 or promethium-147 

used successfully in many fabrication processes. A good example is the continuous 

monitoring of sheet thickness of tin. 

THE BENEFITS (EFFICIENCY) OF FILTERS for liquids and gases can be measured more 

accurately and quickly using radioactive tracers than using standard methods. 

Elimination of STATIC ELECTRICITY is an application based on ionization properties of 

radio isotopes. Until now, this method has been used only in the textile industry, but 

maybe apparently be used with equal success in paper industry, plastics production 

and other branches of industry, where the accumulation of charges may cause harm 

or even serious danger. 



In a wide variety of applications, from MOVEMENT OF SLUDGE in rivers and estuaries 

and ending with the action of ALARM SIGNALS (fire, burglary), radio isotopes exert 

their usefulness and effectiveness, easily and simply solving difficult or apparently 

insoluble problems. 

To meet the needs of this rapidly growing branch of technology, NIIAE offers the 

following services: 

Isotope School 

The Isotope School accepts advanced degree candidates from all parts of the world 

for a month-long course to introduce the basics and the practice of using radioactive 

isotopes. During the course, students do (under supervision) a lot of practical training 

with radioactive materials, which gives them the opportunity to become familiar with 

radioactive techniques and methods that they will subsequently use for their own 

work. 

General irradiation service 

The Harwell Reactor not only can supply customers with a large number of radioactive 

isotopes specified in the latest catalogue, but also offers other irradiation services. 

Below are some examples of these services. WEAR of bearings, piston rings, etc. 

easily determined when the rubbing surfaces are activated in reactor. The appearance 

of radioactivity in the lubricant of the machine, equipped with irradiated parts, is very 

sensitive a useful means of measuring wear. 

Irradiation changes physical and chemical properties materials. In the case of 

plastics, strength and resistance may increase. In glass, expensive stones and 

jewellery, it is possible to change colour and increase decorativeness. Irradiation can 

sterilize food products, thus extending the period of permissible storage. Irradiation of 

seeds can cause economically valuable mutations. 

ACTIVATION ANALYSIS is a technique in which a strong flux of neutrons from a 

nuclear reactor used to detect small quantities of certain elements that become 

radioactive after irradiation. In this state they can be accurately measured, even 

when their number is less than detected by standard chemical or spectroscopic 

methods. 

By agreement with the Harwell Isotopes Division, customer materials may be 

irradiated with neutrons or γ-rays for carrying out the above experiments. 

Industrial Consulting Department 

The department gives advice on the application of radioisotopes to specific industrial 

problems. A significant number of problems have been resolved so far. Further 

inquiries are welcome.  

However, it often happens that the result of ordinary irradiation of the substance in 

the reactor is not the required by a client radioactive isotope or compound. As 

examples could be mentioned: radio chemical separation an isotope with high specific 

activity from its parent, synthesis of a labelled compound containing a radioisotope, 

and obtaining a radio isotope in a known physical form. 

 



AMERSHAM RADIOCHEMISTRY CENTER meets the special requirements of radioactive 

methods in more complex problems. The use of isotopes in medicine as radioactive 

pharmaceutical drugs – even if the matter is very simple inorganic compounds – 

creates the need for careful control of factors such as isotonicity, pH and sterility. All 

these operations have to produce with active materials, after irradiation. 

Application of indicator methods in biological and chemical systems has created a 

demand for an extremely large number of label compounds. For example, the 

production of certain compounds, such as sugars, amino acids and proteins, labelled 

with radioactive isotopes makes it possible to trace the absorption, fixation or effect 

of these compounds within the body, namely or as a diagnostic tool as a tool or as a 

means for studying metabolism. 

Application of β- and γ-emitters in therapy and industrial processes has created the 

need for reliable and secure radioactive sources. It is especially important to eliminate 

any possibility of danger or contamination. 

Below is a brief description of some selected RCC product groups. 

Labeled compounds for work with radioactive tracers 

The RCC stocks a large number of isotope-labeled compounds selected to satisfy the 

needs of researchers in various branches of knowledge. Although the lifespan of many 

isotopes is too short for their compounds to be kept in stock, they can always be 

made to order. 

Carbon-14 deserves special attention. It is the most versatile and most widely used of 

all isotopes used in indicator work. In stock contain over 20 different compounds 

labeled with carbon-i4 and obtained by chemical or biological synthesis. The latest 

catalog contains complete characteristics of these compounds. 

The lists of these connections increase monthly as new connections arrive. Recent 

additions include, for example, human serum albumin labelled with iodine-131, as 

well as the organic phosphorus-containing insecticides Parathion, Shradan and Systox 

labelled with phosphorus-32. 

Some idea of the spread of indicator methods is given by the fact that, over the five 

years of its existence, the Radiochemical Center has sent about 5,000 parcels 

containing over 200 different labeled compounds. 

Processed isotopes - high specific activity 

Some isotopes, although used as relatively simple inorganic chemicals, must be 

separated from irradiated target materials or fission products to obtain them in a 

state of high radiochemical purity and high activity. This is especially true for 

compounds used in medicine. For more long-lasting radio isotopes such as strontium-

90, cesium-137, chlorine-36, sulfur-35 and sodium-22, pure isolated isotopes are in 

stock. In cases where this is not possible due to too short a lifespan, such as for 

iodine-131 and phosphorus-32, regular weekly production gives possibility of urgent 

supply of isotopes. There is also possibility to order special irradiation and chemical 

treatments extraction. 

 



Natural radioelements 

There is a known number of natural radioelements, whose exceptional properties still 

find extensive application in research and radiotherapy. One of examples are the 

traditional use of radium in clinical chemical devices; besides radium, other elements 

like radium-D, polonium, mesothorium and radiothorium can also be added in the 

form of standard solutions, calibrated sources and clinical tubes and needles. You can 

also receive it neutron sources containing from 1 to 1000 µCurie of polonium or 

radium. 

β-radiation sources for industry and medicine 

Radioactive materials are usually obtained in the form unfavorable for direct use, and 

so that serve as sources of β-radiation, require special processing. This is especially 

important in industrial conditions when absolutely necessary, even in acute 

conditions, eliminate any risk of radioactive contamination. There are sources of 3-

radiation that have the shape of a silver foil or slabs; since the radioactive compound 

is tightly bound within the metal, accidental release is impossible. 

These sources, which may contain cerium-144, promethium-147, strontium-90 or 

ruthenium-106, are individually tested and meet British and American safety 

standards. The same technique is used in manufacture of tiles emitting β-rays for 

superficial skin therapy, and ophthalmic applicators for β irradiation of the eyes. 

Devices for γ-radiation  

Several gamma-emitting isotopes have proven useful tools for radiography. A new 

addition to the series is cesium-137, which is now available in dense sources with 

intensities ranging from 0.25 to 6.0 Curie. Its physically properties resemble iridium-

192; the advantage of caesium is its much longer lifespan, equal to 33 years. 

Inquiries should be directed to: 

The Isotope Information Officer, Isotope Division, 

Atomic Energy Research Establishment, 

Harwell, Berkshire, England. 

 

 Or to: 

The Radiochemical Centre, 

Amersham, Buckinghamshire, England. 

 
 

 

 

 


