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Introduction
Green synthesis of nanoparticles has gained considerable attention in recent years as researchers

seek environmentally responsible methods for producing nanomaterials. Traditional nanoparticle
synthesis methods often rely on chemical reducing agents, organic solvents, and high-energy
processes that may generate hazardous by-products. Green synthesis provides an alternative
approach that uses biological systems and natural compounds to facilitate nanoparticle formation
under mild conditions [1]. Biological organisms and plant extracts contain various biomolecules
such as proteins, enzymes, polyphenols, and carbohydrates that can act as natural reducing and
stabilizing agents. These molecules are capable of converting metal ions into nanoparticles while
simultaneously preventing particle aggregation. As a result, green synthesis processes are often
simpler, safer, and more environmentally sustainable compared to conventional chemical

synthesis techniques [2]. Plant-mediated nanoparticle synthesis is one of the most widely studied
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approaches in green nanotechnology. Plant extracts derived from leaves, fruits, roots, and flowers
contain phytochemicals that play an important role in reducing metal ions and stabilizing the
resulting nanoparticles. This method has been successfully used to synthesize metal nanoparticles
such as silver, gold, and zinc oxide nanoparticles [3]. Microorganisms such as bacteria, fungi, and
algae also play an important role in biological nanoparticle synthesis. These organisms can
produce enzymes and metabolites that facilitate the reduction of metal ions into nanoparticles.
Microbial synthesis methods are particularly attractive for large-scale production because they
can be easily controlled and optimized under laboratory conditions [4]. Green synthesized
nanoparticles have demonstrated promising applications in various scientific fields. In medicine,
they are used for antimicrobial treatments and drug delivery systems. In environmental science,
they are applied in water purification and pollutant degradation processes. As research continues
to advance, green nanotechnology is expected to play a major role in developing sustainable

materials and environmentally friendly industrial processes [5].

Conclusion

Green synthesis of nanoparticles represents an important advancement in sustainable nanotechnology. By
utilizing biological materials and environmentally friendly processes, researchers can produce nanomaterials with
reduced environmental impact and improved safety. Continued research in green synthesis techniques will
contribute to the development of eco-friendly nanomaterials for applications in medicine, environmental

protection, and industrial technology.
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