Chalk River – Medical Isotopes 

The Chalk River reactor is used to irradiate materials with neutrons which are produced in great quantity during the fission of the U-235, which neutrons change the nucleus of the irradiated material by adding a neutron. For example, the second most commonly used radionuclide is Tc-99m, following the most commonly used radionuclide, F-18 (which is produced by accelerator bombardment of O-18 with protons. The O-18 constitutes about 0.20% of ordinary oxygen (mostly O-16), from which it is extracted; see FDG).

99Mo → 99mTc + e− + νe
99mTc will then undergo an isomeric transition to yield 99Tc and a monoenergetic gamma emission.

99mTc → 99Tc + γ

http://mailman.mcmaster.ca/mailman/private/cdn-nucl-l/0508/msg00021.html

Because NRU does not generate steam to make electricity, it does not get very hot. The heavy water in NRU does not boil, it warms up to about 60°C and then cools to 30°C again.

· designed to produce neutrons.

· The plant, owned and operated by Atomic Energy of Canada Limited (AECL),

Key Features

The NRU reactor at AECL's Chalk River Laboratories has provided intense beams of neutrons since it began operation in 1957. The reactor uses heavy water as both moderator and coolant and operates at 125 MW. Presently it uses 20% enriched fuel. It has a large core contained in a vessel that is 12 ft. in diameter and 10 ft. high. The core contains ninety fuel sites and has eight reactor loops and thirty isotope irradiation sites. It has seven beam tubes dedicated for neutron scattering instruments. The on-line fueling capability of NRU means the reactor does not operate on a fixed fueling cycle. Rather, shut-downs are scheduled by the scientific, engineering or maintenance needs.

The peak thermal flux in NRU, 3×1014 cm-2 sec-1, remains one of the highest in the world. The beam tubes are large, 22 cm high by 7.5 cm wide, to give beam optics that produce a high flux on the specimen. 

The Top 13

In the next 2 to 3 years, AMIC plans to produce and market what company officials call the "top 13" radioisotopes.

1. Actinium 225 
Used for advanced research in therapy of leukemia and other cancers. It holds great promise for treating HIV/AIDS.

2. Carbon 11 
Used in cancer diagnosis/staging, and as a radiotracer in PET scans to study normal/abnormal brain functions related to various drug addictions. It is also used to evaluate disease such as Alzheimer's, epilepsy, Parkinson's, and heart disease.

3. Cobalt 57 
Used for gamma camera calibration. It is also used as a radiotracer in research and a source for x-ray fluorescence spectroscopy.

4. Copper 64
Used in PET scanning, planar imaging, SPECT imaging, dosimetry studies, and cerebral and myocardial blood flow. It is also used in stem cell research and cancer treatments.

5. Fluorine 18 
This is the primary PET imaging isotope. It is used for cancer detection, heart imaging, and brain imaging.

6. Germanium 68/Gallium 68
It is used for study of thrombosis and atherosclerosis, PET imaging, detection of pancreatic cancer, and attenuation correction.

7. Indium 111 
Used for infection imaging, cancer treatments, and tracer studies.

8. Iodine 123 
Used in brain, thyroid, kidney, and myocardial imaging, cerebral blood flow (ideal for imaging), and neurological disease (Alzheimer's).

9. Iodine 124 
This is a radiotracer used in PET imaging and to create images of human thyroid. Other treatment uses include apoptosis, cancer biotherapy, glioma, heart disease, mediastinal micrometastases, and thyroid cancer.

10. Iodine 131 
Used for diagnosis and treatment of thyroid disease, including cancer.

11. Molybdenum (Mo) 99/Technetium Tc 99m
Mo 99 is the "parent" of Tc 99m. It is the favored choice among medical professionals because its chemical properties allow it to be bonded to many different chemical materials, thus allowing use for a wide variety of diagnoses.

12. Strontium 82/Rubidium 82
Used as a myocardial imaging agent, early detection of coronary artery disease, PET imaging, blood flow tracers, etc.

13. Thallium 201 
Used in clinical cardiology, heart imaging, myocardial perfusion studies, and cellular dosimetry.

from http://www.imagingeconomics.com/issues/articles/2008-09_01.asp
A neutron reflector is any material that reflects neutrons. Usually, this term refers to the elastic scattering rather than to a specular reflection. This reflector (scatterer) may be graphite, beryllium, or other materials. A neutron reflector can make an otherwise subcritical mass of fissile material critical, or increase the amount of nuclear fission that a critical or supercritical mass will undergo.

