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Abstract: Nanoparticles, also known as zero-dimensional particles, are tiny, solid, colloidal forms of 

matter with diameters ranging from 1nm to 102 nm. Engineering nanoparticles (NPs) at the atomic scale 

(100 nm in diameter) has produced a number of unique and practical uses in a variety of fields, including 

electronics, chemistry, environmental protection, medical imaging, illness diagnosis, drug delivery, and 

cancer. This review aims to analyse potential toxicological portal routes connected to NPs exposures in 

order to better understand the effects of these exposures on health and how to create appropriate 

monitoring and control techniques. In actuality, the skin pores, weakened tissues, injection, olfactory, 

respiratory, and digestive tracts are all entry points for these ultrafine particles into the body. One of the 

mechanisms of NPs' toxicity is ROS production, which can result in oxidative stress, inflammation, and 

subsequent damage to proteins, cell membranes, and DNA. This review includes information on several 

types of nanoparticle toxicity, including neurotoxicity, genotoxicity, ocular toxicity, and dermal toxicity. 

This study aims to outline techniques for evaluating the toxicity of nanoparticles, including in-vitro 

techniques such size and surface charge evaluation, cellular interaction test, proliferation assay, apoptosis 

assay, necrosis assay, and DNA Assay, Endotoxin, Oxidative Stress, and Damage Assay and in vivo 

techniques including Hematology, serum chemistry, histopathology, and biodistribution and clearance. The 

review also discusses measures that can be implemented to reduce the toxicity of nanoparticles. 
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