Name: Orlu Manuchim Emmanuella
Matric number: 17/mhs06/060
1.  RADIOACTIVE TRACERS:-  according to Wikipedia, a radioactive tracer is a chemical compound in which one or two atoms have been replaced by a radionuclide so by virtue of its radioactive decay it can be used to explore tge mechanism of chemical reactions by tracing the path that the radioisotope follows from reactants to products. Radioactive tracer is also known as radioactive label or radiotracer. Radio labelling is thus the radioactive form of isotopic labelling. Radioisotopes of hydrogen, carbon,phosphorus,sulphur and iodine have been used extensively to trace the path of biochemical reactions. Radioactive tracer can be used to track the distribution of a substance within a natural system such as cell or tissue, or as a flow tracer to track fluid flow. Radioactive tracers are also used to determine the location of fractures created by hydraulic fracturing in natural gas production. 

Radioactive tracers form the basis of a variety of imaging systems such as PET scans, SPECT scans and technetium scans. Radiocarbon dating uses the naturally occurring carbon-14 isotope as an isotopic label.  Methodology of isotopes of a chemical element differ only in a mass number E.g isotopes as H, ²H, ³H C. When an atomic nucleus of an isotope is unstable compound containing these isotope radioactive E.g tritium.  The principle behind the use of radioactive tracers is when the atom in a chemical compound is replaced with atom of same chemical element. The substituting atom however, is a radioactive isotope. The process is called RADIOACTIVE LABELING, the power of the technique is due to fact that chemical reactions. Therefore, the radioactive isotope can be present in low concentration and its presence is detected by sensitive radiation.  Gregor in1943 acquired a noble price on the study of chemical processes. 

There are 2 main ways in which radioactive tracers chemical is used: when a labelled chemical compound undergoes chemical reaction, one or more of the products will contain a radioactive label analysis of what happens to the radioactive isotope provides detailed information about the mechanism of the chemical reaction.  A radioactive compound is introduced into a living organism and into the radioisotope provides a means to construct image showing a way in which the compound and its reaction product are distributed around the organism. 

PRODUCTION:- The commonly used radioisotopes have shown short lifes and don't occur in nature. They are produced by nuclear reactions. One of the most important processes is absorption of neutron by atomic nucleus in which the mass number of the element concerned increases by one for each neutron absorbed. E.g ¹³C + ¹⁴C , in this case, the atomic mass increases by1 and the element is unchanged. In other cases; the product nucleus is unstable and decays typically emitting protons, electrons be it particle or without the particles, when a nucleus looses its proton the atomic number decreases by 1. E.g 30S + ³²P + P , neutron radiation performed in a nuclear reactor. The other main method used to synthesize radioisotopes is PROTON BOMBARDMENT. The proton accelerated to high energy in the LINEAR ACCELERATOR.

TRACER ISOTOPES:- equal hydrogen equals tritium is produced by neutron eradication of b lee. Tritium is a half life 458, plus or minus 8 days by beta decay. The electrons produced half energy of5.7 kaf cause the emitted electron have relatively low energy which is the detection of efficiency by syntallation counting is low. However, hydrogen atoms are present in all organic compounds. E.g tritium is used as a tracer in biochemical studies equals carbon equals C decays by position emission with a half life of 20mins of ¹¹C is one of isotopes of used POSITRON EMISSION TOMOGRAPHY. ¹⁴ C decays by beta decay with a half life of 57-30y . its continuously produced in the upper atmosphere of the earth, so it occurs at the trace level of the environment.

However, its not practical to use naturally occurring 40C for tracers studies. Instead, it is made by neutron in position of the isotope, ¹³C occurs naturally in carbonate in about 1.1% level. ¹⁴C which is used extensively to test the progress of organism molecules through metabolic pathways. Nitrogen equals ¹³N decays by position emission with a half life of9.9 7mins, it is produced with the nuclear reaction one hour plus 16O 30N + 40 .   ¹³N is used in position emission tomography equals 15O decays by position emission tomography with half-life of 122seconds

      2. EMISSION TOMOGRAPHY:- is the idea of injecting radioactive tracers into the human body to study the way our body functions. Radioactive tracers can be used in medicine to create image that direction the emission of radiation by the tracers in human body this is known as EMISSION TOMOGRAPHY. There are 2 importance techniques that fall into emission tomography which are ; a. single-photon emission tomography [SPECT]  b. position emission tomography [PET].   In single-photon emission tomography; a gamma emitting radioactive isotope is injected into a patient through the blood stream and a gamma detector can be used to measure the intensity of the gamma radiation. This produces a2 dimensional image of the activity of radioactive isotope.  Position-Antielectron  Emission- Radioactivity emitted from an unstable nucleus inside the subject.  Tomography- refers to using of any kind of penetrating wave in sections or pieces.   In position emission tomography; this technique,tracer molecules are synthesized and injected into a patient. These tracer molecules travel into region of interest. The radioactive atoms of the tracer molecule undergo position emission and the B+ particle then collide with electrons in nearby atoms, producing gamma rays.  C6 >¹¹B5 +e + V    e+ + e - >2Y . This occurs by conservation of momentum, the 2 gamma rays move off in opposite directions. The rays are then detected by a gamma detector. In conclusion, unlike X-ray techniques such as CT scans, SPECT AND PET create images that describes the biochemistry of the region of interest. They point a better picture of what is taking place in the region in terms of its functionality.

 PET can be used to study pharma co kinetics and facilitate the use of drugs. PET is an invivo. PET has high sensitivity and specificity. It measures concentration of drugs in the body. Fluorine has atomic number9. All atoms are neutral. PET Scan helps to detect cancer in patients.
