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Zero Valent Metal Nanosafety Knowledge Analysis and Assessment:

The case of nanosilver toxicity in human cells
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[Executive Summary]
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Zero Valent Metal Nanosafety Knowledge Research
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Zero Valent Metal Nanosafety Knowledge Analysis and Assessment: The case of

nanosilver toxicity in human cells
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Background, Objectives and Methodology This project aims to gather and analyze
research publications on the toxicology of silver nanoparticles in cells of human origin. The
methodology involves bibliographic search and prioritization, critical reading of full-text
articles, and determination of reliability both subjectively by expert opinion and objectively
by using a modified Klimish Code. The methodology used in these toxicological studies
are reviewed, followed by a description of the impacts found in different systems or cell

organelles, including the overall mechanism of silver nanoparticles toxicity in human cells.

Results Silver nanoparticles affect the viability of human cells in a dose-response manner
through oxidative stress and apoptosis. These nanoparticles exert inhibitory effects on the
release of certain cytokines as well as disruptive action on intracellular calcium
homeostasis. Chemotaxis is also inhibited at approximately the cytotoxic nanoparticle
concentration. Moreover, silver nanoparticles have been shown to damage biomolecules
including lipids, proteins, and DNA, leading to cell cycle arrests. Lipid oxidation and
oxidative stress lead to cell membrane leakage, chromosomal damage, and mitochondrial

injury, which in turn trigger apoptosis.

Recommendations (1) This pilot compilation should be expanded to include experimental
results from other cell types and with other types of nanomaterials. (2) Safety levels of
human exposure to a specific type of nanoparticle should be formulated based on results
from human and animal studies using internationally accepted prediction models. (3) Public
research money should be allocated for toxicological studies of nanoparticles in the health

and environmental context related to Thailand.



