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Abstract 

        Nanotechnology holds great potential for a variety of biological applications. The chemical 

methods often require harsh conditions, expensive equipment, and produce toxic byproducts. Green 

synthesis using plant extracts provides a more eco-friendly, low-cost, and sustainable alternative 

that can achieve high yields. Various plant materials, including leaves, roots, tubers, fruits, peels, 

seeds, and herbs, have been successfully used for the green synthesis of Selenium nanoparticles (Se-

NPs). The phytochemicals present in these extracts, such as flavonoids, alkaloids, and polyphenols, 

facilitate the reduction of selenium ions and stabilize the nanoparticles. The characteristics of the 

Se-NPs, such as size, shape, and stability, can be tuned by controlling the synthesis parameters and 

the choice of plant extract. The biogenic Se-NPs exhibit a range of beneficial properties that make 

them attractive for diverse biomedical applications. These include antioxidant, antimicrobial, anti-

inflammatory, and anticancer activities. The Se-NPs can also be used as drug carriers and for 

wound healing. Compared to chemically synthesized Se-NPs, the green-synthesized counterparts 

are more biocompatible and less toxic, making them safer for biomedical use. Overall, the green 

synthesis of Se-NPs using plant extracts combines the unique properties of selenium with the 

advantages of natural phytochemicals, offering a promising approach for developing safe and 

effective biomedical applications. 
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Introduction 

       Nanotechnology is the capacity to observed, measure, control, assemble, and manufacture 

materials at the nanoscale to translate the nanoscience theory into practical applications [1]. 
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Nanotechnology was defined as "a science, engineering, and technology conducted at the nanoscale. 

An important trace element, selenium has a number of biological properties, such as anti-

inflammatory, chemo preventive, and antioxidant properties [2]. Selenium is found in nature in two 

forms: organic (seleno methionine and seleno cysteine) and inorganic (selenite and selenate). The 

elemental (Se
0
) is naturally insoluble and can form selenium nanoparticles (Se-NPs). Due to their 

increased bioavailability, reduced toxicity, and enhanced biocompatibility over inorganic selenium 

compounds. Nanotechnology has enabled the development of selenium nanoparticles (Se-NPs) with 

unique properties and applications in biomedical sciences [3]. Green synthesis methods using 

bacteria, fungi, algae and plants produce Se-NPs in an eco-friendly manner. The capping agents 

from these biosources can enhance the biocompatibility and biological effects of Se-NPs [4,5]. Se-

NPs synthesized through these methods show promise in various fields, particularly in biomedicine, 

due to their antioxidant, antimicrobial, and anticancer properties. The choice of synthesis method 

significantly influences the properties and applications of Se-NPs, with green synthesis gaining 

popularity for its environmental benefits and lower toxicity [6,7].  

1. Synthesis of Selenium nanoparticles  

       Selenium nanoparticles (Se-NPs) can be synthesized using various chemical methods such as, 

Sol-Gel Process, Reduction of Selenium Salts, Microwave and Sonochemical Synthesis. In addition 

to physical methods such as, Pulsed Laser Ablation, and Vapor Phase Deposition, which vary in 

complexity, cost, and environmental impact, because they often require harsh conditions, expensive 

equipment, and produce toxic by-products [8]. As shown in Figure.1. 

        Compared to physical and chemical synthesis approaches, the green synthesis of Se-NPs 

utilizing plant extracts is a safer and more environmentally friendly process [9]. Plant extracts have 

the ability to function as stabilizing and reducing agents, which makes it easier to synthesize stable 

Se-NPs in a single step [10]. The phytochemicals included in plant extracts, including polyphenols, 

alkaloids, and flavonoids, are essential for stabilizing the resultant Se-NPs and reducing selenium 

precursors [11].  

         Based on the search results, the study that presented by, Jay,V., et.al [12] to synthesis, 

characterization and antioxidant potential of selenium nanoparticles which was synthesized by 

Allium sativum and Aloe vera extracts, which  observed as hollow and spherical particles in size 

ranging from 7-48nm and 9-58nm respectively. Several plant extracts was used in the study by 

Cittrarasu, V., et.al. That have been effectively used for the green synthesis of selenium 

nanoparticles (Se-NPs) such as, Extract of Ceropegia bulbosa tubers that showed Se-NPs that were 
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quickly produced using C. bulbosa tuber extract had strong antibacterial activity, considerable 

cytotoxicity against breast cancer cells, and larvicidal activities against dengue vectors [13].  
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