
RADIO ACTIVE ISOTOPES

Radioactive isotope, also called radioisotope, radionuclide, or radioactive nuclide, any of several species of the same
chemical element with different masses.

A small amount of short-lived, positron-emitting radioactive isotope is injected into the body on a carrier
molecule such as glucose. Every chemical element has one or more radioactive isotopes. CT imaging is
particularly useful because it can show several types of tissue - lung, bone, soft tissue and blood vessels - with
greater clarity than X-ray images. Iodine has a half-life of only 8 d, so the potential for damage due to
exposure is minimal. Isotopes can be stable or unstable or radioisotopes. Though a CT scan uses radiation, it is
not a nuclear imaging technique, because the source of radiation - the X-rays - comes from equipment outside
the body as opposed to a radiopharmaceutical inside the body. For example, hydrogen , the lightest element,
has three isotopes, which have mass numbers 1, 2, and 3. 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. Radiotherapy commonly is used to treat cancer and other conditions involving abnormal tissue
growth, such as hyperthyroidism. Iodine has a half-life of only 8 d, so the potential for damage due to
exposure is minimal. A radiopharmaceutical is given orally, injected or inhaled, and is detected by a gamma
camera which is used to create a computer-enhanced image that can be viewed by the physician. Isotopes are
the atoms in an element that have the same atomic number but a different atomic mass; that is, the same
number of protons and thus identical chemical properties, but different numbers of neutrons and consequently
different physical properties. 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. In
particular, they are central to the fields of nuclear medicine and radiotherapy. Radioactive isotopes are
effective tracers because their radioactivity is easy to detect. In spacecraft and elsewhere, radionuclides are
used to provide power and heat, notably through radioisotope thermoelectric generators RTGs. The half-life of
carbon is 5, y. Nuclear imaging measures the function of a part of the body by measuring blood flow,
distribution or accumulation of the radioisotope , and does not provide highly-resolved anatomical images of
body structures. Eggs and some meat, such as beef, pork, and poultry, can also be irradiated. Other radioactive
isotopes are produced by humans via nuclear reactions, which result in unstable combinations of neutrons and
protons. For example, if a thyroid tumor were detected, a much larger infusion thousands of rem, as opposed
to a diagnostic dose of less than 40 rem of iodine could help destroy the tumor cells. Particle accelerators such
as cyclotrons accelerate particles to bombard a target to produce radionuclides. One excellent example of this
is the use of radioactive carbon to determine the steps involved in the photosynthesis in plants. Copper 
Generally, however, they are useful either because we can detect their radioactivity or we can use the energy
they release. Atomic number Z and mass number A The atomic number defines the chemical element that the
atom belongs to. Glucose carries the positron emitter to areas of high metabolic activity, such as a growing
cancer. For a time it was thought that these materials were all members of the actinide series ; however,
exacting radiochemical research has demonstrated that certain of the light elements also have naturally
occurring isotopes that are radioactive. A typical example is the technetiumm generator used in nuclear
medicine.


