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ABSTRACT 

Background: Traditional processes are used to create nanoparticles. Hazardous compounds are 

required as capping agents to maintain stability, resulting in environmental toxicity. As a result, "green 

synthesis" is required. As a result, the goal of this study was to see how cytotoxic selenium 

nanoparticles supplemented with aloe vera and neem leaf extract were used. The various medicinal 

properties of neem and aloe vera prompted us to use them both.  

Aim: Aim of the study was green preparation of silver nanoparticles from aloe vera and neem leaf 

extracts and to check its cytotoxicity evaluation.  

Material and methods: Cytotoxic effect of prepared selenium nanoparticles from banana stem was 

assessed using Brine Shrimp Assay respectively at 5 µL, 10 µL, 20 µL, 40 µL and 80µL.  

Results: The selenium nanoparticle is safe to use in dental materials up to a concentration of 20 µL. 

Although cytotoxicity was observed at 40µL and 80µL concentrations.  

Conclusion: Within the scope of the study, it is possible to conclude that selenium nanoparticles can 

be used safely in concentrations of up to 20µL. 
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INTRODUCTION 

Nanotechnology is a relatively recent science that 

has ushered in a new era of scientific. The area of 

nanotechnology has attracted a lot of attention in 

the scientific community since Norio Taniguchi 

originally described it in 1974 and two IBM 

researchers who created the scanning tunnelling 

microscope experimentally confirmed it in 

1981[1]. The introduction of atoms and molecule 

research has a significant impact on this scientific 

field.In recent years, nanoparticles have received 

a lot of attention in the scientific world. a great 

deal of coverage in recent years in the scentc 

community. Additionally, optical, electronics, 

biological, and materials sciences have benefited 

from this technique[2]. Lately the antioxidant, 

anti-inflammatory, antimicrobial and cytotoxic 

effects of the nanoparticle formulation have 

become an area of interest[2, 3]. 

The traditional investigational models have been 

modified because of nanomaterials. The need for 

lightweight, sustainable products, focused 

treatments, and improved diagnostic tools has 

made it possible to identify the useful 

contributions of nanomaterial[4]s. These nano-

dimensions are being researched more and more 

in medicine. Their most crucial characteristic, a 

higher surface-volume ratio in comparison to the 

bulk size, boosts their activity in biological 

systems[5]. 

Pure, well-defined nanoparticles can be created 

by chemical and physical methods, but these 

processes are more expensive, energy-intensive, 

and potentially hazardous to the environment[5, 

6] For the synthesis of nanoparticles, biosynthetic 

approaches can use either microorganism cells or 

plant extract[7]. The use of plant extracts in the 

biosynthesis reaction is a fascinating area of 

nanoparticle biosynthesis[8]. Recent years have 

seen the development of green techniques for 

nanoparticle synthesis into a significant area of 

nanotechnology[9][10][11]. The selection of 

plants for this paper was based on their potential 

for use in medicine. 

Since ancient times, medicinal herbs have been a 

crucial source of medication[12]. Despite the 

availability of contemporary pharmaceuticals, a 

sizable percentage of the Indian population still 

prudently manage their health utilising herbal 

treatments. Neem leaves, or Azadirachta indica, 

offer a wide range of beneficial qualities, 

including immunological modulation, anti-

inflammation, anti-hyperglycemic, anti-malarial, 

antifungal, antibacterial, antiviral, antioxidant, 

antimutagenic, and anticarcinogenic effects [13, 

14][15].  

Due to its anti-inflammatory, antibacterial, and 

wound-healing characteristics, aloe vera has long 

been used to treat digestive issues as well as skin 

injuries ranging from burns, wounds, insect bites 

to even eczema[16].The goal of this medicinal 

plant's research has been to confirm its traditional 

usage, understand its mode of action, and 

pinpoint the chemicals that are responsible for 

these effect since it has a wide of spectrum of 

functions from antimicrobial, anticancer, 

antidiabetic properties and also becoming a 

popular component of dental disease related 

medicine[17, 18]. Hence it seemed correct to 

formulate a mixture using these two plants.Our 

team has extensive knowledge and research 

experience  that has translate into high quality 

publications [19–36] This study was done to 

assess the cytotoxicity of green sysnthesised 

silver nanoparticles with aloe vera and neem leaf 

extract. 

 

MATERIALS AND METHODS 

Aloe Vera and neem Leaf Extract Prepapartion 

Organic aloe vera and neem leaf were hand-

picked and rinsed several times in distilled water. 

A sterile knife was used to cut the leaves into 

little pieces, which were then crushed into fine 

particles with a mortar and pestle. The aloe vera 

and neem extract was concentrated to 1 M using 

1g of this extract in 100ml of distilled water. The 

boiled extract was filtered using Whatmann No. 

1 filter paper. For future experiments, the filtrates 

were stored at 5 °C. 

 

Synthesis of Silver Nanoparticles 

Aloe vera and neem leaf extract were used as 

aqueous extracts for the bioreduction process. In 

order to promote the biosynthesis of AgNPS, 

0.1mM silver nitrate was dissolved in 100ml of 

distilled water and swirled for a brief length of 

time. Then, drop by drop, 5ml of filtered neem 

https://paperpile.com/c/HJfj5c/vXQJ
https://paperpile.com/c/HJfj5c/PuNq
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leaf extract and aloe vera extract were added. The 

solution combination was swirled in a magnetic 

stirrer at a speed of 650–800 rpm for 72 hours. 

The reaction mixture's colour changes were 

continuously monitored using a twin beam UV 

visible spectrophotometer at various wavelengths 

between 25 and 650 nm. Neem leaf extract and 

aloe vera extract were used to make silver 

nanoparticles, which were then centrifuged at 

8000 rpm for ten minutes. 

 

UV-vis Spectroscopy 

The integrated oscillations of conduction band 

electrons on the surface of metal nanoparticles in 

resonance with light led to the discovery of the 

Surface Plasmon Resonance absorption band. A 

UV-vis spectrometer was used to examine how 

the nanocomposite developed. 

 

Cytotoxic Effect 

Using the brine shrimp assay, the cytotoxicity of 

silver nanoparticle extract was assessed. The 

culture of the shrimp eggs were done in iodine-

free salt in water to which sodium bicarbonate 

was added as a source of nutrition.12 well 

ELISA(Figure 1) plates were utilized and to it 

were added 10 nauplii to the well after adding 6-

8 ml of saltwater to each dish. Each well received 

different amounts of silver nanoparticles (5 litres, 

10 litres, 20 litres, 40 litres, and 80 litres), which 

were then incubated for 24 hours[37] 

 

 

After 24 hours, the mortality rate was determined 

by counting all live and dead nauplii.The formula 

used was: 

Cytotoxicity= number of dead nauplii/number of 

dead nauplii+number of live nauplii×100 

 

 RESULTS 

UV-vis absorption study 

The figure shows the colloidal solution of leaf 

extract and aqueous silver nitrate's UV-vis 

absorption spectra readings. The silver salt 

solution was colourless at first and then changed 

to brown when aloe vera and neem leaf extract 

was added to the reaction mixture. The 

production of Ag NPs in the aqueous medium is 

firmly confirmed by this change in colour of the 

silver solution, which is clearly visible. In 

accordance with other studies, the values were 

seen closer to the 370-400nm point at the 6 hour 

mark[38].(Figure 2) 

 

 

https://paperpile.com/c/HJfj5c/QWM3
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Cytotoxicity studies 

The cytotoxicity of silver nanoparticles enhanced 

with aloe vera and neem leaf is shown in Table 1. 

Up to a concentration of 20μL, 100% of the 

nauplii samples that were alive at the end of the 

test time died. At 40μL, a 10% death rate was 

seen, while at 80 L, a 30% death rate was 

observed(Figure 3)The cytotoxicity of the 

nanoparticles increased as the concentration was 

raised. 

 

Nanocomposite 

Concentration 

Napulii Alive After 24 Hours Death Percentage 

Control(0µL) 10 0% 

5µL 10 0% 

10µL 10 0% 

20µL 10 0% 

40µL 9 10% 

80µL 7 30% 

 

 

 

DISCUSSION 

Nanotoxicity, a booming scientific subject, has 

sprung up as a result of the increasing use of 

nanoparticles, mostly in commercially available 

things. The dangers of nanomaterials are yet 

unknown (Shanmugam Rajeshkumar et al. 2013). 

For this purpose, extensive procedures are being 

carried out to analyse the harmful impacts of 

these nanomaterials. Nanotoxicity has emerged 

as a vigorous research area as a result of the 

increased use of nanoparticles, primarily in 

commercially available products. Nanomaterials' 

risk factors are still unknown. The ability of 

certain chemicals or mediator cells to destroy 

living cells is referred to as cell cytotoxicity[39] 

Healthy living cells can be induced to undergo 

necrosis (accidental cell death) or apoptosis by 

using a cytotoxic compound (programmed cell 

death). Given this information, the ability to 

precisely measure cytotoxicity can be a very 

useful tool in identifying compounds that may 

pose certain health risks in humans[40]).This is 

especially important during the research phase of 

developing new pharmaceutical treatments to 

ensure end-user safety[41] Because of the low 

cost, ease of use, long life span, and rapid 

screening technique of brine shrimp lethality 

assays, many researchers have recently focused 

on them[42].Artemia salina, a brine shrimp, is 

commonly used in drug research to determine the 

toxicity of various components. The brine shrimp 

assay was proposed by Michael et al. (1956), and 

it was later developed by Vanhaecke et al. 

Previously, conventional methods were used to 

create nanoparticles. Even though conventional 

physical and chemical methods require less time 

to synthesise large quantities of nanoparticles, 

toxic chemicals are required as capping agents to 

maintain stability. Because of the use of toxic 

chemicals, these methods resulted in 

https://paperpile.com/c/HJfj5c/PdV6
https://paperpile.com/c/HJfj5c/VJ5g
https://paperpile.com/c/HJfj5c/ZSJz
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environmental toxicity[43] The Green Synthesis 

method was proposed to avoid the use of such 

chemicals, and it is now widely used all over the 

world. It is both environmentally friendly and 

cost effective[44][45]. As a result, we conducted 

this study to assess the cytotoxicity of silver 

nanoparticles with the aloe vera and neem leaf 

extract. 

The aloe vera and neem leaf extracts, which 

contain functional substances such as cyclic 

peptides, sorbic acid, citric acid, euphol, 

polyhydroxy limonoids, ascorbic acid, retinoic 

acid, tannins, ellagic acid, and gallic acid, are 

thought to play an important role in the 

bioreduction and stabilisation of 

nanoparticles[46][47].Neem leaf extract can 

produce silver nanoparticles that are stable in 

solution and have a good surface Plasmon 

resonance behaviour when exposed to UV-VIS 

light[48] 

 Dental disease is caused by an immune reaction 

between pathogenic bacteria and the host. 

Periodontal tissue destruction causes an 

overproduction of lipid peroxides, inflammatory 

mediators, and oxidised proteins. More reactive 

oxygen species are produced by macrophages, 

neutrophils, and fibroblasts when these 

substances are present (ROS). Because it 

scavenges reactive oxygen species and protects 

antioxidant enzymes like SOD, which are vital 

for cellular defence, aloe vera and neem leaf 

extract is a good antioxidant[49]. 

 

CONCLUSION 

Silver nanoparticles derived from aloe vera and 

neem leaf stem revealed promising cytotoxic 

effect against live shrimp eggs within the study's 

parameters. More research on cytotoxicity and 

antibacterial efficacy against periodontal 

pathogens is required. 
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