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Abstract: The application of nuclear medicine in modern hospital systems is becoming increasingly widespread. With the
development of radioactive nuclide diagnosis and treatment technology, the radiation types are diverse and the energy differences are
significant, which brings higher difficulties to the design of protective engineering. How to select suitable shielding materials based on
different radiation characteristics and optimize structural design while meeting relevant national standards is an important prerequisite
for ensuring the radiation safety of medical staff and patients. Starting from the characteristics of common radiation sources in nuclear
medicine, this study analyzes the physical properties and applicable scenarios of different shielding materials (such as lead, barite
concrete, high-density polymers, etc.), and explores protection design ideas based on attenuation regularity, structural layout, and
construction feasibility. Through theoretical calculations and engineering parameter comparisons, this study summarizes the regular
conclusions of radiation protection engineering in nuclear medicine in terms of material application, structural combination, and design
optimization. It also proposes future development directions in the research and development of environmentally friendly materials,
modular structural design, and intelligent evaluation systems, in order to provide reference for radiation protection engineering in
hospital nuclear medicine disciplines.
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