Case Study: Nuclear Chemistry: Exposure to Radiation
In 2011, Japan had a major earthquake and a tsunami that resulted in widespread power outages. The power outage interrupted the cooling of three cores in a nuclear reactor, causing them to melt and creating a nuclear accident known as the Fukushima Daiichi Accident (World Nuclear Organization, 2021). According to the New York Times, cesium-137 and Iodine-131 were released from the nuclear plants during the accident. As a result, radioactive dust deposited Iodine-131 (often a byproduct of nuclear fission) atoms on spinach grown around northeastern Japan. Although the Japanese government banned the sale of spinach from these farms, it is unknown if and how much was consumed by the local people. Ingestion of radioactive iodine in food and water poses a significant health risk. For example, Iglesias and colleagues noted that radiation exposure to Iodine-131 during childhood increases the risk of developing thyroid cancer and other thyroid diseases. Surprisingly, Iodine-131 is a key component of the treatment modality of thyroid disease and cancer. However, when receiving radiation therapy as part of medical treatment, both the dosage and time of exposure are controlled. For example, let us consider the use of Iodine-131 isotope as a treatment for thyroid cancer. 
Patient Presentation
Mr. Clark is a 24-year-old who reported to the urgent care three weeks ago with hoarseness and difficulty swallowing. During the physical assessment, the provider identified a small non-tender nodule on the thyroid gland and referred Mr. Clark to an oncologist. It was noted that Mr. Clark was exposed to radiation during his childhood after a radioactive waste spill contaminated plants and a local water source. A follow-up ultrasound and fine-needle biopsy confirmed that Mr. Clark has thyroid cancer. The oncologist recommended a combination therapy, including Iodine-131 treatment. 
1. Explain the difference between Nuclear fission and fusion.
2. The half-life of Iodine-131 is 8.02 days; what percentage of the original isotope will be left after 16 days?
3. How many half-lives will it take for the initial dose of Iodine-131 to lose its radioactivity?
4. If 10.0 grams of iodine-131 source has an activity of 1.24E5 Ci/g, how many radioactive atoms will disintegrate in 1 second?

Nursing Questions
5. If the provider prescribed 100 mCi of Iodine-131 per dose for Mr. Clark and Iodine-131 is available in 50 mCi capsules. How many capsules should be administered per dose?
6. Iodine-131 is considered an internal radiation treatment. What precautions should the oncology nurse take during active treatment?
7. How should Mr. Clark’s body waste (such as feces) be handled?
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