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Abstract
Radiopharmaceuticals are specialized drugs that contain radioactive isotopes and are used in the field of nuclear medicine for both diagnostic and 
therapeutic purposes. These drugs are designed to interact with specific organs or tissues in the body, allowing for precise imaging and treatment 
of a wide range of medical conditions.
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Introduction

The use of radiopharmaceuticals in medicine dates back to the early 
20th century, when researchers discovered that certain radioactive isotopes 
could be used to track the movement of substances through the body. Over 
the years, advances in technology and research have led to the development 
of a wide range of radiopharmaceuticals that are used in a variety of medical 
applications. One of the most common uses of radiopharmaceuticals is in 
diagnostic imaging. These drugs are designed to accumulate in specific 
organs or tissues, which allows them to be detected by specialized imaging 
equipment such as PET (Positron Emission Tomography) scanners or SPECT 
(Single Photon Emission Computed Tomography) scanners. By measuring the 
amount of radiation emitted by the radiopharmaceuticals, doctors can obtain 
detailed images of the internal structures of the body, which can be used to 
diagnose a variety of medical conditions.

Radiopharmaceuticals are also used for therapeutic purposes. In some 
cases, the radioactive isotopes used in these drugs are specifically targeted 
to cancer cells, allowing doctors to deliver high doses of radiation directly to 
the tumor site. This can be an effective way to kill cancer cells and shrink 
tumors without damaging surrounding healthy tissue. In other cases, 
radiopharmaceuticals can be used to treat conditions such as hyperthyroidism, 
where the thyroid gland is overactive and producing too much thyroid hormone. 
By administering a radiopharmaceutical that is taken up by the thyroid gland, 
doctors can destroy the overactive cells and reduce hormone production. 
There are many different types of radiopharmaceuticals that are used in 
medicine. Some of the most commonly used isotopes include technetium-99m, 
which is used in a variety of diagnostic imaging procedures, and iodine-131, 
which is used to treat thyroid conditions. Other isotopes, such as gallium-67 
and indium-111, are used to detect and monitor the progression of cancer and 
other diseases.

Description

While radiopharmaceuticals can be very useful in the diagnosis and 

treatment of medical conditions, they can also be potentially dangerous if not 
handled properly. Because these drugs contain radioactive isotopes, they must 
be handled and administered by trained professionals who are familiar with 
the proper safety procedures. Patients who receive radiopharmaceuticals may 
also need to take precautions, such as avoiding close contact with pregnant 
women and young children, to reduce the risk of radiation exposure. Overall, 
radiopharmaceuticals are an important tool in modern medicine. By allowing 
doctors to visualize and target specific areas of the body, these drugs can 
help diagnose and treat a wide range of medical conditions. While they do 
come with some risks, proper handling and administration can help ensure that 
radiopharmaceuticals are used safely and effectively.

Radiopharmaceuticals are medicinal drugs that contain a small amount 
of radioactive material, typically a radionuclide, which can be used for 
diagnostic or therapeutic purposes. These drugs are administered either by 
injection, ingestion or inhalation and are typically used in nuclear medicine 
procedures. Nuclear medicine is a specialized field in medicine that uses 
radioactive materials to diagnose and treat a wide range of medical conditions. 
Radiopharmaceuticals are used to produce images of organs and tissues 
in the body, and also to treat certain types of cancer and other diseases. 
Radiopharmaceuticals work by emitting gamma rays or positrons, which can 
be detected by specialized cameras called gamma cameras or PET scanners. 
These cameras produce images of the areas where the radiopharmaceuticals 
have accumulated in the body, which can provide valuable diagnostic 
information to physicians.

One of the most common radiopharmaceuticals used in nuclear medicine 
is technetium-99m (Tc-99m). Tc-99m is a short-lived isotope of technetium 
that is commonly used for imaging studies of the brain, heart, lungs, liver, and 
bones. It is usually administered intravenously and accumulates in areas of 
the body where there is increased metabolic activity. Another commonly used 
radiopharmaceutical is iodine-131 (I-131), which is used for the treatment 
of certain types of thyroid cancer. I-131 is a radioactive form of iodine that 
accumulates in thyroid tissue, where it destroys cancer cells while sparing 
healthy tissue. Radiopharmaceuticals have many advantages over traditional 
imaging techniques such as X-rays, CT scans, and MRI. They can provide 
detailed images of the function of organs and tissues in the body, as well as 
information about the metabolic activity of cells. This makes them particularly 
useful for the early detection and diagnosis of cancer, heart disease, and other 
conditions.

Radiopharmaceuticals are also very safe when used properly. The amount 
of radioactive material used in a typical nuclear medicine procedure is very 
small and is not harmful to the patient or those around them. The radiation 
exposure from a typical nuclear medicine procedure is similar to that from a 
diagnostic X-ray [1-6].

Conclusion

In conclusion, radiopharmaceuticals are an important tool in modern 



J Nucl Med Radiat Ther, Volume 14:02, 2023Bindhu H.

Page 2 of 2

3.	 Bhattacharyya, Sibaprasad and Manish Dixit. "Metallic radionuclides in the 
development of diagnostic and therapeutic radiopharmaceuticals." Dalton Transact 
40 (2011): 6112-6128.

4.	 Mukiza, J., E Byamukama, J Sezirahiga and K Ngbolua, et al. "A review on 
technetium and rhenium based radiopharmaceuticals for diagnostic imaging and 
therapeutic nuclear medicine." Rwanda Med J 75 (2018): 14-22.

5.	 Wadas, T.J., E.H Wong, G.R Weisman and C.J Anderson. "Copper chelation 
chemistry and its role in copper radiopharmaceuticals." Curr Pharmaceut Des 13 
(2007): 3-16.

6.	 Bartholoma, Mark D., Anika S Louie, John F Valliant and Jon Zubieta. "Technetium 
and gallium derived radiopharmaceuticals: Comparing and contrasting the 
chemistry of two important radiometals for the molecular imaging era." Chem Rev 
110 (2010): 2903-2920.

medicine that have revolutionized the way we diagnose and treat disease. 
They provide valuable diagnostic information and can be used to treat a wide 
range of medical conditions, including cancer, heart disease, and neurological 
disorders. With continued research and development, radiopharmaceuticals 
will undoubtedly play an increasingly important role in the future of medicine.
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