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Introduction
Nano toxicology is a specialized field that focuses on evaluating the potential health and

environmental risks associated with engineered nanomaterials. As nanotechnology continues to
expand across various industries, the production and use of nanoparticles have increased
significantly. These nanoscale materials possess unique properties such as high surface reactivity
and small particle size, which can influence how they interact with biological systems [1]. One of
the primary concerns in nano toxicology is the ability of nanoparticles to enter the human body
through inhalation, ingestion, or skin contact. Due to their extremely small size, nanoparticles can
penetrate biological barriers and reach sensitive tissues such as the lungs, bloodstream, and even
the brain. Understanding how nanoparticles move within the body is essential for evaluating their
potential health effects [2]. Nanoparticle toxicity is often associated with oxidative stress and

inflammation in biological systems. Certain nanoparticles can generate reactive oxygen species,
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which may damage cellular components such as proteins, lipids, and DNA. These interactions can
lead to cellular dysfunction or inflammatory responses depending on the type and concentration
of the nanomaterial involved [3]. Researchers in nano toxicology use various experimental
techniques to study the biological effects of nanomaterials. These include in vitro cell culture
studies, animal models, and environmental monitoring methods. Such investigations help
determine safe exposure levels and guide the development of regulatory frameworks for
nanomaterial use [4]. Despite potential risks, nanotechnology also offers many beneficial
applications in medicine, environmental protection, and industrial innovation. The goal of nano
toxicology is not to hinder technological progress but to ensure that nanomaterials are developed
and used responsibly. Continued research in this field will help balance technological

advancement with human and environmental safety considerations [5].

Conclusion

Nano toxicology plays a critical role in ensuring the safe development and application of nanotechnology. By
studying the interactions between nanomaterials and biological systems, researchers can better understand
potential risks and establish guidelines for safe usage. Ongoing research in nano toxicology will contribute to

responsible innovation and sustainable development in the rapidly evolving field of nanotechnology.
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