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ABOUT THE STUDY

Radiation safety is necessary for safeguarding individuals and the
environment from the risks associated with ionizing and non-
ionizing radiation. It involves the implementation of rigorous
safety regulations, monitoring radiation levels, and employing
protective measures to minimize risk in medical, industrial, and
research settings. By adhering to international standards and
regulatory guidelines, radiation safety aims to prevent health
hazards such as radiation-induced cancers and genetic mutations.

Biological effects of radiation

Radiation can induce biological effects by ionizing atoms and
molecules in cells, disrupting normal cellular processes. lonizing
radiation, such as gamma rays and X-rays, can directly damage
DNA, leading to mutations that may cause cancer or genetic
disorders. Indirectly, radiation can generate free radicals that
further damage cellular structures and initiate oxidative stress
responses. The severity of biological effects depends on factors
like radiation type, dose, and contact duration. High doses can
cause acute effects like radiation sickness, characterized by
nausea, vomiting, and potentially fatal damage to organs such as
bone marrow and intestines. Chronic interaction to lower doses
increases the risk of long-term health problems, including cancer
and cardiovascular diseases. Non-ionizing radiation, like
Ultraviolet (UV) rays and Radiofrequency (RF) waves, primarily
heats tissues and can cause skin burns or eye damage at high
intensities. Prolonged contact to UV rays increases the risk of
skin cancer, while Radiofrequency (RF) waves may potentially
affect body tissues.

Regulatory frame work

Radiation safety is necessary to protect individuals and the
environment from the potential hazards of ionizing and non-
ionizing radiation. It national and international
organizations establishing standards, guidelines, and Permissible
Exposure Limits (PEL) based on scientific research and risk
assessments. International bodies like the International Atomic
Energy Agency (IAEA) and the International Commission on

involves

Radiological Protection (ICRP) provide recommendations and
guidance on radiation protection principles and practices. At the
national level, regulatory agencies such as the Nuclear Regulatory
Commission (NRC) in the United States and the Atomic Energy
Regulatory Board (AERB) in India enforce regulations, issue
licenses, and carry out examinations to make sure compliance
with safety standards. These regulations address a number of
topics, such as radiation protection for employees, the general
public, and the environment, as well as the safe use of radiation
sources in industrial, medical, and study purposes. The
regulatory framework also includes requirements for radiation
monitoring, dose assessment, training programs for personnel
handling radiation sources, emergency preparedness, and waste
management. Harmonization of regulations internationally helps
maintain consistency in radiation safety practices and ensures
that radiation-based technologies are used safely and responsibly

worldwide.
Stochastic effects

This radiation refer to health effects that occur randomly and
without a threshold dose, with the probability of occurrence
increasing with radiation dose. These effects are primarily
associated with longterm, low-dose interaction and include
cancer and hereditary genetic effects.

Cancer: Radiation therapy increases the risk of leukemia, thyroid
cancer, solid tumors, and other cancers. The risk varies
depending on factors such as the type of radiation, duration of
showing, and individual susceptibility. Ionizing radiation can
damage DNA within cells, leading to mutations that may initiate
cancerous growths over time.

Hereditary effects: Radiation can also affect future generations
by inducing mutations in germ cells (sperm or egg cells). These
mutations can be passed on to offspring, potentially increasing
the risk of genetic disorders. Hereditary effects are of particular
concern in occupational settings where workers may be visible
to radiation over extended periods.

The stochastic nature of these effects means that there is no
guaranteed level of interaction below which they will not occur.
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Instead, any contact to radiation carries a corresponding
probability of these effects occurring. Therefore, radiation
protection standards and regulations aim to minimize contact as
much as reasonably achievable, taking into account the
principle of ALARA (As Low As Reasonably Achievable). Monitoring
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measures, and
maintaining safety procedures are necessary in reduce stochastic
effects and ensuring the safety of individuals subjected to
radiation in various contexts.

radiation levels, implementing protective
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