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INTRODUCTION W APPLICATIONS ACROSS INDUSTRIES |

Materials on the nanoscale in between 1 and 100 nm, are studied in the scientific field of
nanotechnology. Advancements in nanoscience are expected to enable the creation of
nanoparticles (NPs) that are both safe and ecologically friendly, hence encouraging
them thorough their incorporation into nanotechnology. Additionally, nanotechnology
can reduce waste by creating more effective products. Preparation of NPs that can alter
their shape, size, and crystalline nature has been the prime focus of chemistry to give
them possible applications and render them useful in fields of science and engineering.
Many studies have previously demonstrated the synthesis of NPs employing chemical
and physical techniques, such as photochemical reduction, high-energy irradiation, laser
ablation, aerosol technologies, lithography, and ultrasonic fields, to create unique metal
NPs. Conventional techniques for synthesizing nanoparticles often rely on highly toxic
chemicals and generate devastating byproducts. In contrast, utilizing green sources for
nanoparticle synthesis offers a safer alternative by eliminating hazardous byproducts
and avoiding the use of harmful substances. The introduction of green chemistry
concepts 1s a key method to encourage the development of sustainable urban areas.

Green nanoparticles play an important role in a
variety of industries, including medical and
health care, agriculture, textiles, food, and
several environmental areas. In fact,

these nanoparticles plays vital role

in sewage treatment due to their
adsorption, separation, and
oxidation capabilities.
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APPLICATIONS OF GREEN SYNTHESIZED NPS

Ag-NPs increase bacterial resistance dur-
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Cerium oxide NPs are widely used in cancer
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GREEN SYNTHESIS METHODS terreus

Nanomaterials can be produced via physical methods, a top-down approach, and CeO 10-125 Abelmoschus Hela Cells Effective against cervical cancer
chemical methods, which is a bottom-up approach; one part of this approach involves esculentus
biological methods. The conventional methods for the synthesis of nanomaterials are Cu0  35.80 Punica E. coli Pathogenic bacterial strain
expensive, require skilled operators, and lack consideration of fundamental mechanisms granatum killing
and modelling factors, resulting i nanomaterials that are not stable in hostile i, 7 watermelon MCE7 cell Anticancer activity against
environments and can exhibit bio accumulative or toxic features, thereby being peel MCF7 cell
environmentally unsustainable. Green synthesis has gained attraction over the last few 7n0 362  Melia azedarach S aureus Antibacterial activity

years 1n the current research and development of nanomaterials. These methods cover
green synthesized sources like Plant-based extracts, microorganisms, biomolecules, and

Waste material.
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[Top-Down Approaclﬂ [Bottom-up Approacg Green synthesized nanomaterials offer an extremely resilient, flexible and highly
efficient solution for industrial usage as Nanotechnology reduces waste through
l 1 improved products and avoid producing hazardous by-products. Green synthesis offers
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