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.Basic Physics for Nuclear Medicine

. Basic Radiobiology

. Radiation Protection

. Radionuclide Production

. Statistics for Radiation Measurements

. Basic Radiation Detectors

. Electronics Related to Nuclear Medicine Imaging Devices
. Generic Performance Measures

Physics in the Radiopharmacy
. Non-Imaging Detectors and Counters

. Nuclear Medicine Imaging Devices

. Computers in Nuclear Medicine

. Image Reconstruction

. Nuclear Medicine Image Display

. Devices for Evaluating Imaging Systems

. Functional Measurements in Nuclear Medicine
. Quantitative Nuclear Medicine

. Internal Dosimetry

. Radionuclide Therapy

. Management of Therapy Patients



What is Nuclear Physics?

* - Nuclear physics is the study of atomic nuclei,
their interactions, and properties.

* - Focuses on understanding radioactive decay,
nuclear reactions, and energy production.

* - Plays a vital role in both fundamental science
and practical applications, including medicine.



Role of Nuclear Physics in Medicine

- Enables the use of radiation for diagnostic
imaging and therapy.

* - Helps in understanding and applying
radioactive isotopes for medical purposes.

* - Provides tools for non-invasive disease
diagnosis and targeted treatments.



Key Applications in Healthcare

- **Medical Imaging™*:

- X-rays, CT scans, PET scans, and SPECT scans.
- **Cancer Treatment™*:

- Radiotherapy using gamma rays or proton beams.
- **Nuclear Medicine™*:

- Use of radioactive tracers for functional imaging.
- **Sterilization®*:

- Radiation for sterilizing medical equipment and
supplies.



Benefits of Nuclear Physics in
Medicine
- Non-invasive diagnostic tools improve
patient outcomes.

- Provides precise and targeted cancer
treatments.

- Early detection of diseases through advanced
imaging techniques.

- Enhances research in molecular and cellular
biology.



Challenges in Nuclear Medicine

- Handling and disposal of radioactive
materials safely.

- High cost of nuclear medicine equipment
and isotopes.

- Need for specialized training for medical
staff.

- Regulatory and ethical considerations in
radiation use.



Future Directions

- Advancements in imaging technology for
higher resolution.

- Development of new radiopharmaceuticals
for diagnostics and treatment.

- Integration of Al for better image analysis
and personalized treatments.

- Expansion of proton therapy and other
advanced radiation treatments.



Atomic Structure Basics

- ** Atom™**: Basic unit of matter, consisting of
a nucleus and electrons.

- **Nucleus**: Composed of protons
(positively charged) and neutrons (neutral).

- **Electrons™*: Negatively charged particles
that orbit the nucleus.

- **|sotopes™**: Variants of an element with
the same number of protons but different
neutrons.



Types of Radiation

- **Alpha Radiation (a)**: Helium nuclei; low
penetration, can be stopped by paper.

- **Beta Radiation (B)**: Electrons or positrons;
moderate penetration, stopped by plastic or
glass.

- **Gamma Radiation (y)**: High-energy
photons; highly penetrating, requires lead or
concrete shielding.

- **X-rays**: Electromagnetic radiation, similar to
gamma rays, but lower energy.



Radioactive Decay

- **Decay Process™*: The emission of
radiation from unstable nuclei.

- **Half-life**: The time required for half of a
sample of radioactive material to decay.

- **Decay Chains™**: Successive
transformations of radioactive isotopes into
stable elements.

- Types of decay: Alpha, Beta, and Gamma
decay.



Applications of Radioactive Decay in
Medicine

- **Diagnostic Imaging™®*: PET scans, SPECT scans
using radioactive tracers.

- **Therapeutic Uses**: Radiotherapy for cancer
treatment using beta and gamma radiation.

- **Targeted Treatments™*: Using radioactive
isotopes to target cancer cells
(radiopharmaceuticals).

- **Sterilization**: Using gamma radiation for
sterilizing medical equipment.



Role of Radioactive Isotopes in
Medicine

- **Common Isotopes in Medicine**: lodine-
131, Technetium-99m, Cobalt-60.

- **Radioactive Tracers**: Used to diagnose
diseases and track organ functions.

- **Radiation Therapy™**: Treating cancer by
irradiating malignant tissues.

- **|sotope Safety**: Ensuring proper
handling and minimizing exposure to
radiation.



Safety and Precautions in Medical Use

- **Shielding®*: Using lead or concrete to
shield patients and healthcare workers from
radiation.

- **Monitoring®*: Regular monitoring of
radiation levels in medical settings.

- **Proper Handling**: Safe handling of
radioactive materials and isotopes.

- **Regulations**: Following strict guidelines
to minimize radiation exposure.



