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Abstract: Multiple medicinal plants have been used to synthesize nanoparticles in this study, such as Silver, Gold, Iron, Zirconium, Platinum, 
Palladium and other metal oxides. This bioprocess of deriving nanoparticles from biotic components like plants, fungi, bacteria, etc is called 
Green Synthesis. A few examples of medicinal plants that can be used are Platanus orientalis, Papaver somniferum, Gloria superba, 
Azadirachta indica, Astragalus gummifer, among others. It is imperative to note that this technique not only has a plethora of applications 
but is also extremely eco-friendly, nontoxic and safe as it consumes very less energy in comparison to other methods. The basic principle 
behind extraction is collecting a plant part and mixing it with a metal salt solution. This solution is then stirred resulting in the production of 
nanoparticles and later characterized. They are classified as carbon-based, ceramic, metal, semiconductor, polymeric and lipid-based 
nanoparticles depending on their physical and chemical properties. Gold nanoparticle’s average size is highest among others at 400 nm. 
Cerium oxide has a melting point of 2613.15 K and Lanthanum oxide has a boiling point of 4473.15 K, which is very high. Platinum is the 
densest nanoparticle with a density of 21.45g/cm3. Zirconium has the largest surface area of 543m2/g. The areas of its applications vary 
from biomedical to physicochemical fields where natural products like flavonoids, alkaloids, saponins and tannins present in the above 
mentioned plant extracts have been used as potential precursors for nanoparticle production. Nanoparticles are pharmaceutically more 
efficient and are widely used in bio sensing, drug delivery etc. 
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1. INTRODUCTION 

 Nanotechnology, as the name indicates, is the study and use of materials at the nanoscale size. We utilized the green synthesis approach, 
which is the extraction of nanoparticles from living creatures like fungi, algae, bacteria, and viruses and its parts without creating hazardous 
or undesirable components using environmentally friendly procedures, in our research. To extract and investigate metallic nanoparticles, one 
can employ plants, particularly medicinal ones that are often found in households, in a green synthesis method.  

*Address correspondence to this author at the Department of Biotechnology, School of Bioengineering, Faculty of Engineering & Technology, SRMIST, Chennai, Tamil Nadu, 
India; ; E-mails: subhashs@srmist.edu.in 
 
A variety of medicinal plants, including Papaver somniferum, Clitoria ternatea, Gloriosa superba, and Camellia Sinensis, among others, are 
used because of their health benefits, including the extraction process being safe, eco-friendly, and non-pathogenic. Aloe barbadensis miller, 
Trigonella foenum graecum, and Aloe barbadensis miller are also used. For example, gold, silver, platinum, cerium, iron, and zinc, and their 
compounds such oxides and halides are all examples of metal nanoparticles. They may be used in numerous industries including medical, 
biomedical, electrical, textiles, agriculture, and optical. [1] Antibiotics, fungicides, anticancer drugs, MRI contrast agents, bone development 
agents, and biomarkers are a few of the many uses for metal nanoparticles in biology and medicine. Two techniques have been devised to 
identify physical, chemical, and biological processes to extract the nanoparticles: Top down and Bottom up. Bottom up vs. top down: The 
top-down strategy reduces the particle size of bulk material, whereas bottom-up upsizes smaller items. The bottom-up strategy is the most 
frequently recognised and effective of these options. Laser ablation, electro-explosion, and sputtering are examples of bottom-up techniques. 
In a high-energy mill, a powder charge with a milling medium is used to grind the particles into smaller pieces. MACE, or metal-assisted 
chemical etching, is a chemical etching procedure that results in nanoparticles by employing chemicals like catalysts. Metal nanoparticles 
may be made via laser ablation. It uses a high-power laser to vaporize the material, resulting in the production of nanoparticles. Using the 
plasma's energy, sputtering breaks down the sample metal (cathode) and extracts the particles on the substrate. The metal used is vaporized 
in an electric arc, resulting in the formation of nanoparticles of the metal utilised. Atomic/molecular condensation, sol gel process, 
spray/aerosol pyrolysis, and laser pyrolysis are some of the bottom-up processes. To manufacture bigger nanoparticle ions, one of the most 
promising ways is chemical precipitation. When a heated vacuum is used to condense atoms or molecules, they are placed into an atmosphere 
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that is either reactive or inert. Metal nanoparticles are formed when a metal atom comes into contact with a gas. Metal oxide nanoparticles 
can be formed if oxygen is utilized. The metal oxide nanoparticles are made via the sol-gel process, which involves transforming monomers 
into colloidal solution. Droplet generation apparatus sprays the precursor sample into droplets, which are then broken down into nanometer-
sized particles and films. Reactant gas is heated to create vapor, and subsequently nanoparticles are formed by the process of nucleation. A 
wide range of metal nanoparticles, including copper, silver, zinc, cerium, gold, lanthanum, and iron, may be extracted using these methods.[2] 

 

2. GRAPHICAL ABSTRACT: 

 

 

 

3. CHARACTERIZATION OF NANOPARTICLES: 

3.1 SEM 

Using A scanning electron microscope (SEM) We can identify distinct nanoparticle sizes with the aid of this device. Nanoparticles can be 
accurately sized thanks to the SEM's ability to shoot a narrow electron beam that captures high-resolution and enlarged images.[3], [4] 

3.2 TEM 

It is possible to discover the precise chemical and structural features of nanoparticles using TEM, which stands for Transmission Electron 
Microscopy (TEM). [5] [6]  

3.3 FTIR 

In regard to FTIR, which is also known as Fourier Transform Infrared Spectroscopy, this instrument reveals the chemical bonds that are 
present in distinct nanoparticles, as well as determining how the functional groups are formed and how stable they are. Infrared absorption 
spectra are generated by this equipment to provide us with information. [6]  

3.4 XRD 

X-Ray Diffraction Analysis, sometimes known as XRD, is a technique for determining the crystallographic structures of nanoparticles. The 
nanoparticles are irradiated with X-rays and then the scattering angle and intensity of the X-rays left by the particles are measured in how 
XRD works . [7] 
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3.5 EDX 

EDX (Energy Dispersive X-Ray Analysis) is a technique that allows us to determine the elemental composition of the nanoparticles in the 
issue. [7] 

3.6 TGA 

Thermal gravimetric analysis (TGA), also known as Thermo gravimetric analysis, is used to determine the nanoparticle's coating quantum. 
TGA experiments conducted in an inert environment can also be used to establish the sample's residual essence concentration. [8] 

3.7 DLS 

Dynamic Light Scattering Analysis is the abbreviation for this technique. We can use this to calculate the dimensions of nanogold, protein, 
latex, and colloids. For submicron patches, the fashion is generally fashionable and may be used to quantify flyspeck with sizes less than a 
nanometer . [5] 

3.8 AFM 

For assessing face topography, AFM, also known as Atomic Force Microscopy, gives pictures with a near-infinitesimal resolution using this 
approach. Scanning microscopy is another name for AFM. It is capable of determining the angstrom-level roughness of a sample's face. [9] 

3.9 HRTEM 

To portray a stumbling block, transmission electron microscopy and scattering electron microscopy are combined in HRETEM or High 
Resolution Transmission Electron Microscopy. As little as the unit cell of a demitasse, this picture displays a phase inconsistency. This 
occurs when numerous modulated electron swells at extremely low angles impinge on each other as they go through the objective lens. Clear 
structures and chassis faults in sophisticated accessories may be analyzed on an infinitesimal resolution scale using HRTEM, which is also 
utilized to characterize points of flight and facial structures on a microscopic size. [10] 

3.10 Zeta potential 

The nanoparticle face's effective electric charge is measured by this process of happening. If the zeta magnitude is high, this means that there 
is a greater electrostatic aversion between the particles in the patch, which in turn means that the patch has higher flyspeck stability. 
Electrostatic anisotropy between contiguous, charged patches in a dissipation can be measured by the zeta eventuality's magnitude. It is 
possible that for small modes and patches, the dissipation of dissipation will result in stability; that is, aggregation will be prevented.[6] 

 

4. DETAILED CHARACTERIZATION OF SOME OF THE NANOPARTICLESS: 

4.1 Gold 

UV-vis spectroscopy validated the decrease of Au-NPs at regular intervals between 300 and 1000 nm. The collective oscillation of gold 
nanoparticle electrons in the conduction band in resonance with a certain wavelength of incoming light is known as localized surface Plasmon 
resonance (LSPR) in gold nanoparticles. In the visual spectrum, gold nanoparticles are very absorbent. Size and form of gold nanoparticles 
affects the overall LSPR frequency spectrum. With increasing particle diameter, the peak wavelength of absorption shifts into the far-red 
region of the spectrum compared to a spherically shaped particle of the same diameter. 

It is also possible to employ UV-VIS measurements to analyzed the functionalization of gold nanoparticles. The LSPR spectrum will change 
a few nanometers when the ligands are attached to the gold nanoparticle surface. Label-free SPR bio sensing relies on this shift, which is 
caused by a rise in the gold nanoparticle surface's local refractive index. A stronger electromagnetic field is generated at the particle surface 
when the particle's form is "uneven," such as in gold nanourchins or gold nanorods, resulting in a greater local change in the refractive index. 
For one day, the nanoparticle emulsion was dried in an oven set at 40°C. PXD spectroscopy was used on the dried sample to determine its 
structure and content. The Au-NPs were studied using transmission electron microscopy (TECNAI, G2 F20) and a SC1000 Orius CCD 
camera. Fourier Transform Infrared spectroscopy was used to identify the bio reduction chemicals involved in the reaction.. Thermo Scientific 
Nicolet 6700 equipment with 16 scans per sample in the 550–4000 cm 1 range was used to get the spectra.  [6][11] 

4.2 Silver 

UV–visible spectrophotometry can easily identify and characterize silver nanoparticles. The interaction of light with the mobile surface 
electrons of silver nanoparticles produces a strong absorbance band in the 400–500 nm region, known as surface plasmon resonance (SPR). 
[11] Although some researchers have discovered SPR peaks below 400 nm for their produced nanoparticles, the bulk of the SPR peaks 
recorded for silver are within the predicted wavelength range. There are likely silver ions, complexes, contaminants, and phytochemicals 
absorbing the absorbance bands below 400 nm. The form and size of the nanoparticles, as well as the dielectric constant of the surrounding 
medium, have a significant impact on SPR's characteristics. SPR has a great sensitivity to changes in the surrounding medium, which might 
explain why the absorption bands vary so widely. FTIR reveals the nanoparticles' surface chemistry. The functional groups of both plant 
extracts and silver nanoparticles may be identified using this method. Fourier transform infrared spectroscopy may be used to examine 
organic compounds, polymers, paints, adhesives, lubricants, semiconductor materials, coolants, gases, biological samples, inorganics, and 
minerals (FTIR). In bulk or thin films, liquids, solids, pastes, and other types of powder and fiber, FTIR may be used to analyzed a wide 
range of materials. If proper standards are used, FTIR can be used for quantitative (quantity) analysis in addition to qualitative (material 
identification). FTIR may also be used to examine materials with a diameter of up to 11 millimetres and can measure the top 1 micrometer 
layer in bulk. Alkaloids, flavonoids, tannins, and terpenes, as well as quinones, are the most important phytochemical components that 
decrease and cap silver nanoparticles, according to FTIR and phytochemical studies. The polydispersity and variety of shapes and sizes of 
silver nanoparticles mediated by plant extract are the most common results. Using pure phytochemical substances in silver nanoparticle 
manufacturing and application has received just a few studies. Pure phytochemical substances may be used to influence the shape of 
nanoparticles, which might lead to novel applications for nanoparticles. [12,13] 
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4.3 Platinum 

The investigation was conducted using JEOL JSM-6510LV scanning electron microscopy (SEM) equipment. The nanocomposite was 
attached to the test specimen's aluminium stub using carbon conductive double-stick tape with no coating. An energy-dispersive X-ray 
spectroscope INCA X-Sight Oxford connected to the SEM was used to characterize the elements. 

The study was conducted using a JEOL JEM-2100 transmission electron microscope with a 200-kV acceleration voltage and an SAED 
(selected area electron diffraction) technique. The platinum-impregnated bovine bone powders were ultrasonically dispersed in 2-propanol 
for 5 hours at room temperature, resulting in a homogenous combination of the powders. A drop of this suspension was put on a Cu-grid 
with a holey carbon layer. The Pt° nanoparticles that were supported were also examined using the STEM technique. 

To do XPS analysis, we used the JPS-9200, a JEOL JPS-9200 equipped with a Mg source (1253.5eV), running at 200 W and a vacuum of 1 
× 10−8 Torr ; the analysis area for all samples was 1 mm2. The experimental findings were analyzed using the Spec Surf programme. Based 
on the 285.5 eV C1s signal, the charge adjustment was applied. There were two methods for background adjustment: Shirley and Gauss-
Lorentz, both of which were implemented in this study. [14] 

 

4.4 Palladium 

SEM, TEM, XRD, UV-vis, and FTIR spectroscopy have all been used to examine palladium nanoparticles. Because polyphenols were found, 
its safe to assume that they reduce and cap palladium nanoparticles. Particles ranged in size from 2.5 to 14 nm, with the majority being 
spherical. Analyzing the palladium nanoparticle particle size was done using four distinct approaches. An SEM, X-ray diffraction, and SP 
ICP-MS analysis of the nanoparticles were used to determine their composition. XRD and SAXS were also used to examine the nanoparticles 
(XRD).  

Scanning Electron Microscopy (SEM) 

The Zeiss GeminiSEM 500 was used for the SEM analysis. After dissolving the nanoparticles into the solution of acetone, they were applied 
to the specimen sample holders in the form of drops. 

Single-Particle ICP-MS 

In single-particle mode, the NexIon 350D ICP-MS (PerkinElmer) was used to analyze palladium nanoparticles. Standard solutions of 1 μg/L 
Be, Ce; Fe; In; Li; Mg; Pd; and U were utilized to ensure high sensitivity and accuracy. After dissolving 50 μL of palladium standard and 
6.75 mL of hydrochloric acid in ultrapure water, a stock solution of 106Pd was prepared. To calibrate the instruments, 0.1, 1, 2.5, 5, and 25 
ppb solutions were utilized. Ultrapure water was used to dilute the samples to a particle concentration of around 50,000 P/mL. Using a gold 
particle suspension, the particle frequency approach was used to measure the transport efficiency.   

X-Ray Diffraction (XRD) 

The D8 discovered diffractometer of the Bruker firm was chosen to do the X-ray diffraction experiment, which included the use of Cu 
microfocus sources and the 2-dimensional Vantec 500 detector. A drop of the nanoparticle suspension was put on a glass slide. A 2-theta 
range of 37° to 90° was used for the measurements, with an exposure period of 960 s. 

Small Angle X-Ray Scattering (SAXS) 

It was also utilized to conduct SAXS measurements with the help of a D8 Discover diffractometer equipped with a Cu microfocus X-ray 
source and a two-dimensional Vantec 500 detector. Capillary sample holders were used to retain the Pd nanoparticle suspensions in a quartz 
glass capillary. Analysis was carried out in transmission mode with a 90-second exposure period . [15,16] 

4.5 Copper 

Analysis of biogenically synthesized Cu and CuO nanoparticles has been carried out using various analytical tools such as uv-vis 
spectroscopy (UV-vis), x-ray diffraction (XRD), EDS, DLS, scanning electron microscopy (SEM), tunnelling electron microscopy (TEM), 
Fourier transform infrared spectroscopy (FTIR), particle analyzer, Surface Plasmon resonance, and so on. An absorption spectrometer was 
used to identify color changes in Cu nanoparticles that may be caused by surface plasmon vibrations. [17] 

4.6 Zirconium 

The production of ZrO2 NPs is studied using a variety of approaches, including: 

1. Nanoparticle phase change, thermal decomposition, and thermal stability are all assessed by thermo gravimetric analysis (TGA). 

2. Second, the oxidation state of the nanoparticles may be studied using XRD, which is a technique that uses X-ray diffraction (XRD). 

3. SEM, TEM, and TEM may be used for surface and morphological investigation, respectively, as well (TEM). SEM and TEM are used 
to characterize morphology at the nano-and micrometer levels. SEM can offer submicron-scale morphological information and micron-scale 
elemental information, but TEM's resolution is far superior to that of SEM. 

4. Using dynamic light scattering(DLS) , it is possible to assess the nanoparticle's surface charge, size distribution, and quality. 

5. The elemental composition of metal nanoparticles may be evaluated using energy dispersive spectroscopy (EDS), which offers the 
sample's elemental information. 

6. FTIR can describe the surface chemistry by determining the organic functional groups on nanoparticles' surfaces. [18] 
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4.7 Iron 

Oxide and oxyhydroxide iron nanoparticle signals were detected by FTIR, XRD, and EDX analyses. It was obvious from the TEM pictures 
that the nanoparticles were predominantly spherical, with diameters of 9 ± 7 nm, and that they were polydispersed. It was found that the pH 
was 6.47 before and 2.2 after the nanoparticles were synthesized. [19] The characterization of iron nanoparticles requires a variety of tests. 
To identify the core-shell structure of iron nanoparticles and determine their size, a TEM investigation was performed. EDX spectrum 
analysis was used to see the elemental composition (Fe, O, etc.). Particle size and intensity distribution were determined using dynamic light 
scattering (DLS) analysis. Zeta Potential (ZP) research was used to measure the nanoparticles' surface charge and colloidal stability. A Bruker 
AXS D8 advance model was used for X-ray diffraction (XRD) research to evaluate nanoparticle structure, such as crystallinity. An FTIR 
microscope, the Perkin Elmer Spotlight 400 FTIR, was used to identify the organic and polymeric components of the sample. The production 
of iron nanoparticles was detected using UV absorbance spectra and pH measurements.[20] 

 

4.8 Lanthanum Oxide 

Physical and chemical characteristics of NPs may be regulated and changed by the synthesis method used to create them. To characterize 
synthetic nanoparticles, we have a wide range of spectroscopic and electronic microscopic methods at our disposal. Analysis of the 
synthesized La2O3 NPs included UV-Visible (UV-Vis), Fourier transform infrared spectroscopy (FT-IR), photoluminescence (PL), 
Brunauer-Emmett Teller (BET), zeta potential (ZP), SEM, TEM, TGA, powder X-ray diffraction (XRD), dynamic light scattering (DLS), 
energy-dispersive X-ray spectroscopy (EDS), and an atomic force microscope (AFM). UV-Vis, IR, XRD, SEM, and TEM are used to 
examine NP size and shape, while TGA and BET procedures are used to assess thermal stability and surface and porosity, respectively. [21]  

 

4.9 Zinc Oxide 

ZnO may be characterized using a variety of methods, including: 

1. Spectroscopic analysis (UV-visible)- This technique is used to determine the particle's maximum absorbance at a certain wavelength. 
Spectroscopic absorption shows the electrons moving from their ground state to their excitation state via absorbing light. 

2. Microstructure of the coated surface, photo catalyst distribution, uniformity and shape are revealed by Scanning Electron Microscopy. 
Secondary electrons are generated when an impinging electron beam interacts with a material, and this detector measures them. 

3. Third, Field Emission Scanning Electron Microscopy, which uses electrons instead of light. Field emission emits electrons in a zig-zag 
pattern, which are then scanned. Fragmented, whole, or surface-detailed things are all possibilities. It provides information about structures 
less than one nanometer in size. 

4. Transmission Electron Microscopy (TEM) is a technique that reveals the features of particles less than 100 nanometers in diameter. Both 
bright and dark field pictures of nanoparticles may be obtained using this method. There is morphological, crystallographic, and elemental 
information provided in this document. 

5. Mathematical processes are used to turn the raw data into an actual spectrum in Fourier Transform Infrared Spectroscopy (FTIR). 
Functional groups and molecular bonds can be identified using this technique. There are organic and inorganic chemicals that can be 
identified using this method. 

6. One of the most potent nondestructive techniques for determining the structure and average size of crystals is X-Ray Diffraction. 
Monochromatic x-ray and constructive inference of a crystalline sample are used in the XRD technique. 

7. The elemental composition and chemical characteristics of the sample may be determined using the Energy Dispersive X-Ray. X-rays 
and samples interact in a variety of ways . 

8. This technique, known as dynamic light scattering, may be used to measure the particle size and distribution. DLS uses Brownian motion 
to estimate the amount of reflected light. Turbid and dilute systems with lower concentrations can be measured with this instrument. 

9. Zeta Potential- The potential difference between the fixed layer and the dispersion medium of the fluid bound to particles is known as 
Zeta potential. It measures the stability of a solution's dispersion. [22] 

5. MAJOR BIOLOGICAL ACTIVITIES OF NANOPARTICLES ARE:  

Antimicrobial, antioxidant, anticancer, antitumor, anti-allergic, anti-diabetic, antitumor, and anti-allergic characteristics of nanoparticles have 
attracted a lot of attention in recent years. 

5.1 Antimicrobial activity:  

Antibacterial, antifungal, and antifungal characteristics are all included in antimicrobials. Copper oxide (Cu/CuO), Silver, Gold, Iron, 
Lanthanum oxide, and zinc oxide have all been demonstrated to have antibacterial properties. Antimicrobial action against Bacillus species 
has been demonstrated using copper nanoparticles. When tested against antibiotic-resistant gramme positive and gramme negative bacteria, 
noble metal nanoparticles such as silver and gold showed antibacterial capabilities. The antibacterial effect of iron has been seen in several 
types of bacteria, including Escherichia coli and Klebsiella pneumonia. [19] The well diffusion method was used to examine the antibacterial 
activity of lanthanum oxide. [21] Zinc oxide is capable of producing free radicals, which are tiny enough to be antibacterial. Additionally, 
they produce antibacterial reactive oxygen species when they react with water. [22]  

5.2 Antibacterial activity: 

Copper oxide (Cu/CuO), Zirconia, Cerium oxide, Lanthanum oxide, silver, and zinc oxide are among the many nanoparticles that display 
this characteristic. 
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Bacterial proteins are denatured by copper oxide because of its antimicrobial characteristics, which interact with -SH groups. Besides binding 
to DNA, they also break its helical shape by tying them to the nucleic acid. [23] Green generated zirconia nanoparticles from Allium cepa 
and Capsicum annum, according to a study by Amol Nikam and colleagues, demonstrated antibacterial efficacy against E. coli and F. 
moniliforme. [18] A few of these metal oxides, cerium oxide, have been claimed to have this feature. [24] Against E. coli and S. aureus, the 
antibacterial properties of lanthanum oxide nanoparticles were tested in vitro. [21] Several years ago, silver became a hot topic because of 
its ability to kill germs, which has led to its usage in broad-spectrum antibiotics. Pseudomonas aeruginosa, a gram-negative bacterium, was 
tested against iron oxide produced from Tridax lily. It has been observed that zinc oxide exhibits the following qualities [19][22] 

5.3 Antifungal activity: 

Abdul Jalil and coworkers synthesized zirconia from Allium cepa and Capsicum annum and tested it against Fusarium moniliforme and 
Fusarium graminearum. Aspergillus flavus and Aspergillus parasiticus have shown antifungal efficacy against silver isolated from green and 
black tea leaves. [13,18] 

5.4 Antiviral activity: 

Such a characteristic has been found to exist in the copper oxide compound, Cu/CuO. Aristocratic metals include silver and gold. Secondary 
metabolites such as xanthones, when generated from mangosteen, diminish the amount of gold in the finished product. These ant iviral 
xanthones, -mangostin and -mangostin, are xanthones. The HEPES buffer, which reduced HIV-1 retrovirus in Hut/CCR5 cells, produced 
silver. [6,17] 

5.5 Antioxidant activity: 

Zirconia produced from Eucalyptus globulus has been shown to reduce the oxidative effects of DPPH molecules, according to Mandal and 
colleagues. Antioxidant activity was demonstrated by the high absorbance of copper oxide NPs at 695nm when they were combined with 
samples and a reaction mixture consisting of sulfuric acid, sodium phosphate, and ammonium molybdate and incubated. A DPPH free radical 
scavenging experiment was also performed on E. prostrata extract and it revealed significant antioxidant properties. Cerium oxide 
nanoparticles can be used to prevent and eliminate reactive oxygen species from the brain and central nervous system, which can be caused 
by oxidative stress and free radicals. To combat neurodegenerative activity, cerium oxide is employed. Oxygen-induced electron density 
transfer in Zinc Oxide gives it antioxidant properties, and free radicals produced as a result can help decrease damage to the cell membrane. 
Antioxidant properties can be attributed to silver produced from plants in combination with certain functional groups.  [13,18,21,22] 

5.6 Anticancer activity: 

Anticancer action is one of the numerous uses of copper and copper oxide. One extract from Cleome viscosa fruit, for example, was 
investigated on A549 lung and PA L ovarian cell lines, and it showed a significant amount of anticancer activity (17). It was shown to be 
effective against the A459 lung cancer cell line and the human colon carcinoma cell line HCT-116 when Zirconia was produced from 
Eucalyptus globulus [25]. Due to zinc oxide nanoparticles' solubility and high toxicity, they are good anticancer agents as a result of the 
decrease in the formation of reactive oxygen species, cancerous tissue is eliminated (Medina Cruz et al., 2020) . [22] Human breast cancer 
cell line MCF-7 has been shown to demonstrate anticancer activity by platinum and palladium. [25] 

5.7 Antitumor and anti-allergic activity: 

Mangosteen-derived gold was used to reduce the xanthones that were present. They are α -mangostin and γ -mangostin, both of which are 
antitumor and antiallergic. [6] 

5.8 Antidiabetic activity: 

It is well known that zinc oxide has potent antidiabetic properties. Insulin production and storage are both dependent on the capacity of the 
body to respond to insulin. Moreover, it aids in the improvement of glucose tolerance and the reduction of blood glucose . [22] 

5.9 Anti-Inflammatory activity: 

It was shown that silver nanoparticles made from Sambucus nigra, better known as Blackberry, had anti-inflammatory benefits in Wister 
rats, who are prone to inflammation analysis of these nanoparticles was done using X-ray diffraction, UV and Fourier transform infrared 
spectroscopy. [25] Heavy metal nanoparticle lanthanum oxide has been found to have anti-inflammatory properties. Zinc oxide's high 
surface-to-volume ratio aids in its ability to inhibit proteins and cytokines that promote inflammation. [21] [22] 

 

6. DETAILED BIOACTIVITY OF THE NANOPARTICLES ARE: 

 6.1 Gold and Silver: 

Biological uses for gold and silver nanoparticles include antibacterial, anticancer, and antioxidant activities. These noble metal nanoparticles 
are harmless. Bacillus, staphylococcus, Pseudomonas, and Aspergillus are all antimicrobials. In dentistry, silver is used for tooth filling, 
whereas gold is used to deliver drugs to specific locations. From the Fabaceae, cucurbitaceae, Lamiaceae, Euphorbiaceae, Rutaceae, and 
Apiaceae families, silver may be extracted. Neem, tulsi, mangrove, babul, coriander, and tea are some of the more well-known plants in these 
families. Opium poppy and Garcinia mangostana were used to extract gold (Mangosteen). These plants were used to extract nanoparticles of 
various sizes. Additionally, FTIR, UV-Visible spectroscopy, SEM and TEM were used to characterize them. With regard to anticancer and 
antiallergenic qualities, gold was particularly notable. As an alternative, silver was found to have cancer-fighting and antifungal effects. 
[6,25] 
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6.2 Cerium Oxide: 

Antibacterial and anti-neurodegenerative properties were found in cerium oxide nanoparticles. Because of its vast surface area, cerium oxide 
has antibacterial capabilities. They found that these NPs protect neurons from the oxidative stress of damage by altering the signals of 
transforming growth factor Beta (TGF-beta). The surface of this nanoparticle has a self-regenerating feature that sets it apart from other 
nanoparticles. As a result, it implies that they will have a long-lasting impact. [24] 

6.3 Copper: 

All copper and its oxides have a wide range of antibacterial and antifungal properties and anticancer properties. Plant and fish infections 
were also successfully treated using them. It damaged cell membranes due to its affinity for carboxyl and ammonia groups . [17] 

 6.4 Zinc Oxide: 

Among the many uses of zinc oxide are its antibacterial, antimicrobial, and antioxidant characteristics, as well as its anti-inflammatory, 
antidiabetic, and anticancer qualities. The antibacterial properties of zinc oxide nanoparticles are enhanced when they are utilized in smaller 
sizes. A high surface-to-volume ratio of the NPs produced can impart antibacterial properties. Reactive oxygen species are formed when zinc 
ion attaches to thiols, resulting in cell death in bacteria because of increased oxidative stress. The antibacterial properties of zinc oxide are 
comparable to those of gold and silver. In particular, this nanoparticle has a unique ability to promote wound healing in wounded tissue. The 
proliferation of fibroblasts rises when zinc oxide nanoparticles generate ROS. Cell proliferation and membrane integrity improve with 
increasing nanoparticle surface area. During dressing, this nanoparticle exhibits enhanced apoptosis, antimicrobial activity, necrosis, platelet, 
and angiogenesis activation. [22] 

 6.5 Zirconia: 

Antibacterial, antifungal, anticancer, and antioxidant properties are all present in zirconium oxide. Some of the plant extracts used include 
Ficus benghalensis, Aloe vera, Eucalyptus globulus, and Nyctanthes arbor-Tristis. Capsicum annum, Allium cepa, Lycopersicon esculentum, 
Aloe vera developed antibacterial and antifungal nanoparticles from these plants. Nyctanthes arbor-tristis and Sargassum wightii zirconia 
nanoparticles were the only antimicrobial. Eucalyptus globulus, meanwhile, produced NPs that were both antioxidative and anticancer. 

6.6 Lanthanum Oxide: 

E. coli, Salmonella, Shigella, Staphylococcus aureus, Proteus mirabilis, Enterobacter sp., Pseudomonas aeruginosa, Klebsiella, and Serratia 
were all susceptible to Lanthanum oxide from Trigonella foenum graecum, but only the latter three were found to have a zone of inhibition 
around their cell walls.... In the DPPH free radical scavenging experiment, lanthanum oxide nanoparticles demonstrated 60.6 percent 
antioxidant activity, which is moderate. Human osteosarcoma cells, MG 63, were used to test the nanoparticles' anticancer efficacy. At a 
dosage of 2.5 g/ml, it inhibited cell growth by 60%. When a larger dose was employed, it also implied a higher inhibition . [21] 

6.7 Iron: 

Mucor piriformis and Aspergillus niger were both inhibited by the antifungal activity of iron isolated from Platanus orientalis. Antifungal 
action of iron nanoparticles is seen in Figure (). To get the antioxidant capabilities, its possible to extract it from plants like Castanea sativa, 
Eucalyptus globulus, Ulex europaeus, Pinus pinaster, and eucalyptus. [19] 

6.8 Platinum and Palladium: 

Dioscorea bulbifera and Barleria prionitis produce platinum and palladium quicker than Glycine max and Cinnamomum camphora. There 
are fewer side effects associated with platinum nanoparticles than there are with conventional chemotherapy medicines, such as cisplatin and 
oxaliplatin. Against the MOLT-4 and MCF-7 cells, palladium and platinum both displayed anticancer activity.[25] 

 

7. APPLICATIONS OF NANOPARTICLES IN DIFFERENT FIELDS 

Several products using nanoparticles and nanomaterials are already on the market, yet many people are not aware of their existence. Products 
with innovative features range from scratch resistant to simple to clean, all made possible by nanotechnology. We have made things like car 
bumpers that are easier to transport; clothing, that is stain- and radiation-resistant; cell phone screens that are thinner; drink packaging that 
is more durable; and even the balls used in sports like cricket, baseball, and basketball have all seen improvements in terms of durability. 
Modern textiles will become "smart" in the midterm thanks to embedded "wearable electronics gadgets" thanks to nanotechnology, and with 
such novel products being discovered or invented, it also has promising potential, particularly in the cosmetics industry, and numerous 
applications in heavy industry. Nanotechnology. New production processes, high-performance materials, and intelligent systems are all 
expected to emerge from nanotechnology in the future decades, and these developments are expected to have a profound influence on all 
sectors of civilization. The term "nanoparticle" has no agreed-upon meaning. It is an accepted practise in the scientific community that the 
term "nanoparticle" describes particles with a nominal dimension of fewer than one hundred nanometers. This definition was adopted by the 
American Chemical Society in 2007. If a nanoparticle is defined as having all three dimensions of less than 100 nanometers, it is also known 
as a nano-object. Smaller-sized materials' physical characteristics can differ dramatically from those of larger ones. Another well-known idea 
is nanostructured nanoparticles, which are composed of variously shaped and sized particles. Physical, biological, medical, and 
pharmacological uses of nano-sized inorganic particles rely on unique physical and chemical characteristics, and inorganic nanoparticles are 
becoming increasingly significant in the design of novel nano technologies. There has been an increasing interest in NPs from all medical 
disciplines because of their ability to administer medications in the right dosage range, resulting in higher therapeutic efficiency, fewer side 
effects, and improved patient compliance. Magnetite (Fe3O4) and oxidized magnetite (Fe3O4) are the most often used iron oxide particles 
in biological applications (Fe2O3). Nanoparticles are selected for use in biomedical imaging and photo thermal therapy based on their optical 
properties.[26] 
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7.1 Textile Industrial Application 

There are four main areas of textile industry, application of nanotechnology and nanoparticles: 

• Nanofinishing 

Nanofinishing involves applying a colloidal solution or ultrafine dispersion of nanoparticles to a textile material to enhance certain qualities. 
Traditional finishing methods have a variety of disadvantages, the most prominent of which are: I Because nano-finishing requires fewer 
nano-materials than standard finishing methods, the end product is more environmentally friendly. In terms of aesthetics, they have little 
impact on the textiles. Wear and tear on these nano-finishings is reduced by the increased surface area to volume ratio and part of the normal 
nanoparticles. There may be some capabilities that are impossible to obtain with conventional finishes that can be achieved with nano 
finishing (iv). Copper and copper oxide nanoparticles have been utilized to treat cellulose textiles for almost two decades by scientists as 
well as the textile industry. 

• Nanocoating 

Substrate quality can be improved or more functionality can be added by applying a layer of less than 100 nanometers thick.  

In addition to its long-term durability, abrasion resistance, strength loss, enhanced flexibility, and substrate-coating layer adhesion, 
conventional coatings have a variety of drawbacks. Standard coatings have the drawbacks listed above, which nanocoatings potentially 
eliminate. Nanomaterial coatings will have no effect on the breathability or feel of fabrics. 

• Nanofibres 

Electro spinning, self-assembly, force spinning, melt blowing, and island-in-sea are some of the processes used to make nanofibers 
(bicomponent nanofibers) . One of these methods is electro-spinning. Aside from its low cost, rapid production speed, and ability to alter 
nanofiber shape and diameter, it is regarded the most convenient. Sensory carbon nanotube nanofibers were created using an electro-spinning 
approach that is easy and inexpensive. There is a lot of promise in using nanofibers as active layers in face masks to protect people from 
infections such as coronavirus. 

• Nanocomposites 

The reinforcing phase in a nanocomposite must be at least one nanometer in diameter. Polymer-based nanocomposites disperse nanomaterials 
across polymer matrices. Functional and high-performance textiles might benefit greatly from the incorporation of polymer nanocomposite 
coatings and fibers. New nanocomposite materials were synthesized in a single pot.[27] 

7.2 Environmental Application 

An increase in the usage of engineered NPs in industrial and residential applications has resulted in their discharge into the environment. It 
is important to know how these NPs move around, how they respond, and how they remain in the environment to accurately determine their 
threat. There are several ways to analyze environmental problems, but engineering materials are one of the most essential since they can 
increase NP content in groundwater and soil. Natural NPs play a key role in the partitioning of solids and water because of their high surface-
to-mass ratio. Co-precipitated with natural NPs, NPs with contaminants on their surface, or NPs containing NPs with contaminants attached 
to their surface are all ways pollutants might be restricted to the surface of NPs. The size, content, shape, porosity, aggregation/disaggregation, 
and aggregate structure of NPs impact pollutant interactions with them. Light-emitting diodes (LEDs) that are doped into silica nets are 
shielded from the detrimental effects of oxygen. 

All three of the following apply to environmental nanotechnology applications: 

1. Long-lasting, environmentally friendly products (e.g., green chemistry or pollution prevention). 

2. Hazardous-substance contaminated material and remediation 

3. Sensors that monitor the environment at various phases of development. 

 

• Bio-Solar Cells 

Photovoltaics (PVs) are semiconductor-based solar cells that convert solar power into electricity. Solar panels have the potential to be one 
of our most important renewable energy sources. Because of their high material prices and limited availability of raw wafers, current 
crystalline silicon solar cell technologies are not ideal. Due to this, the overall cost of solar-generated energy is still much greater than that 
of electricity generated by burning fossil fuels or utilizing nuclear reactors, despite the fact that solar-powered generators do not require any 
fuel. Silicon solar cells, which are typically used in terrestrial applications, are the most efficient (defined as the electrical energy produced 
for a given input of solar energy). Despite advances in thin film technology, solar cells' efficiency and manufacturing costs haven't decreased 
enough for widespread usage in terrestrial power generation in recent years. 

 

• Sensors 

Sensors rely on the highly active surface to elicit a response when the concentration of the species to be detected fluctuates even slightly. 
Engineered monolayers (a few angstroms thick) are applied to the sensor surface and exposed to the environment to detect certain 
functionality (for example, a change in potential when CO/anthrax levels are detected).  
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• Fuel Cells 

In a fuel cell, an anode and a cathode are used to directly convert chemical energy from a fuel source into electricity. A fuel cell's electrodes 
are like the beating heart of the device. Electro catalytic agents that are more active can be added to a fuel cell electrode to improve its 
performance. Electrical conductivity and gas flow must be facilitated by a large electrode surface area, which necessitates an appropriate 
electrode structure. Minimizing losses should be possible in this manner.[28] 

 

7.3 Electronic Applications 

Electronics printed on flexible materials, such as flexible screens and sensor arrays, have recently seen an uptick in research due to the 
advantages of printed electronics over typical silicon processes. New electronic equipment will be mass produced using inks that incorporate 
nanoparticles (NPs), including metallic NPs, organic electronic molecules (CNTs), and ceramics NPs. Due to their unique structural features 
and optical and electrical capabilities, materials like one-dimensional semiconductors and metals are the building blocks for the future 
generation of electronic devices, sensors, and photonic devices. One of the most well-known examples of this synergy is the transition from 
vacuum tubes to diodes and transistors, and eventually to microchips. 

Essential to NPs are "bottom-up" or "self-assembly" strategies for incorporating NPs into electrical, electrical, or optical devices.[29] 

 

7.4 Biomedical Applications 

Metal oxide nanoparticles have been used in a number of medicinal devices. Magneto-motive ultrasound, photo-acoustic imaging, and 
magnetic particle hyperthermia (MPH) are some of the procedures that use iron oxide's magnetic properties as contrast agents for diagnostic 
and therapeutic applications. It is advantageous for biomedical applications because zinc oxide (ZnO) nanowires' inherent fluorescence 
improves their water solubility and biocompatibility, and reduces the toxicity of cancer cells. ZnO surfaces are coated with specific proteins 
to create photosensitive biosensors. 

 

7.5 Applications in Drug Delivery 

Medication delivery is a cutting-edge application of nanoparticles in a variety of fields. Polymer- and liposome-based drug delivery methods, 
which are widely used in clinical trials, nowadays, play a major role in this. Polymeric medications, polymer-protein conjugates, polymer-
medicine conjugates, and polymeric micelles are all examples of polymer-based medicine delivery methods. Nanometer-sized patches of 
polymers can also be emulsified and used to capture pharmaceuticals. The antiviral and anticancer properties of polymeric medications are 
derived from natural polymers. cut is the most often used polymer-protein conjugation method. Solubility is boosted when the cut is attached 
to pharmaceuticals because of its high water solubility and biocompatibility. Receptor-mediated absorption by cells can also be enhanced by 
cutting attachments, according to research. This method can thus be used to extend the half-life of a pharmaceutical and lower the frequency 
with which it is administered. Solubility and selectivity of low molecular weight medications are the goals of polymer medicine conjugation. 
Amphiphilic polymers are typically used to generate polymeric micelles, which are then filled with medication. Phospholipid motes, which 
have both hydrophobic and hydrophilic properties, can form bilayers in liposomes. Lipid motes, which are known to be hydrophobic on one 
side, create a bilayer when two layers of familiar lipid motes come together. Lipid motes can form vesicles, in which a volume of fluid is 
surrounded by lipid bilayers under particular circumstances. It is possible for vesicles to be as little as a few nanometers to as large as a few 
thousand nanometers. Vesicles and lipid bilayers can be used to introduce medicine motes into the fluid. Biologically compatible and 
biodegradable synthetic bilayers have many structural similarities with the body's natural membranes. By altering the vesicle's surface, 
ligands or polymers can be used to target certain cells. Liposomes, on the other hand, do not have a solid core that establishes their identity 
like traditional "patches." Colloidal reality, however, is a colloidal reality and a substantial element of nanoscale drug delivery systems. SLNs 
(solid lipid nanoparticles) are made from lipids that are solid at normal temperature and hence represent a distinct class of nanoparticles 
altogether. Medications and surfactant are used to create the nanoparticles, which are then used to chill the emulsion. Nanoparticles based 
on polymers and liposomes can be used to administer medication in a variety of ways, as shown in the examples below. To highlight the 
range of nanoparticle drug delivery methods, the list of ailments or the number of exemplifications within each complaint is not 
exhaustive.[30] 

7.6 Applications in Medicine 

• Cancer  

The numerous nanoparticle-based medications and delivery methods now in clinical use show that nanoparticles have had a large influence 
on the treatment of different forms of cancer. There have been recent studies that offer examples of multitudinous liposomal and polymer-
based medications and therapeutics. Anticancer drug paclitaxel is widely used to treat several cancers, including ovarian, squamous cell, 
esophageal, and lung. Cancer cells' operations are disrupted by stabilizing microtubules, which results in apoptosis. Most commonly, this 
water-insoluble medication is used in combination with a detergent called polyoxyethylated castor canvas (POEC). This method's adverse 
effects, including acuity responses, have posed a significant problem for the premedication use of steroids and antihistamines. During the 
first half of 2005, Abraxane was licensed for clinical usage. Paclitaxel is incorporated into the nanoparticles of albumin, a natural polymer, 
using a high-pressure emulsification process. Cremophor's bad effects have been eliminated with the use of this alternative type of paclitaxel, 
but it also provides additional benefits. Because of the improved transit of drug from the circulation to the excretion site,  albumin can be 
used in place of taxol for advanced doses of medicine. Nanoparticle paclitaxel loading did not address multidrug resistance, a typical issue 
in excrescence therapy that occurs when cancer cells become used to stimulants by producing efflux transporters or other proteins on the 
face. In an attempt to circumvent this issue, Koziara and colleagues have included paclitaxel into emulsified wax nanoparticles. Commercially 
accessible polyoxyethylene 20-sorbitan mono-oleate is wax's alternative name. By heating, a combination of wax, medication, and surfactant 
together, as well as emulsifying, the nanoparticles were created. A mouse xenograft model in which excrescence cells express p-glycoprotein, 

http://www.jetir.org/


© 2023 JETIR February 2023, Volume 10, Issue 2                                                                 www.jetir.org (ISSN-2349-5162) 

 

JETIR2302245 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org c336 
 

an efflux transporter, was used to evaluate the efficacy of these medicine-loaded nanoparticles.. Excrescence growth was shown to be caused 
by a combination of prostrating resistance (via nonspecific cytoskeletal disruption) and the antiangiogenic impact of paclitaxel. Many 
different nanoparticle-based drug delivery methods, such as paclitaxel, may be employed to alter and improve treatment outcomes, as 
evidenced by these instances . The balance between chemotherapeutic and antiangiogenic drugs is critical in excrescence treatment. 
Dislocation of excrescence from blood vessels might affect the administration of the chemotherapeutic drug and can lead to an increase in 
the expression of variables linked with resistance to treatment.. Nanoparticles containing doxorubicin and phospholipids coupled with Cut 
and combretastatin have been developed by these researchers, who created two layers of nanoparticles. There are doxorubicin, an 
antiangiogenic drug, and combretastatin, an antiangiogenic agent. The 80–120 nm size range was used to describe these multilayered patches. 
Patches would be delivered directly to the excretion site, while the PLGA core would decelerate to slowly release the drug. The excrescences 
of mice with melanoma or carcinoma cells were quickly taken up by the patches administered intravenously, in accordance with the increased 
hearthstone time performed Cut conjugation and the known 'leakiness' of excrescence vessels (also known as enhanced permeability and 
retention, or EPR, effect; excrescence vessels have 400–600 nm pores). The nanoparticles demonstrated considerable suppression of 
excrescence development and prolonged the life of the animals. 

• HIV 

Using pH-sensitive nanoparticles composed of methacrylic acid and ethyl acrylate, an HIV-1 protease asset (CGP 70726) was delivered. The 
commercially available copolymer is Eudragit L100 – 55. The pH-dependent solubility of the copolymer was considered and then selected. 
A number of antiviral medicines, including CGP 70726 and others, have been shown to interrupt the HIV-1 replication cycle. Water solubility 
is a serious problem in administering medicines like CGP 70726. The copolymer's end product was emulsified with a mixture of CGP 70726 
and benzyl alcohol to produce nanoparticles. Hounds were given the nanoparticles orally and blood results showed an effective drug release. 
It has lately emerged as an implied vaccination candidate for HIV/AIDS prevention or remediation. The SLN-predicted method is capable 
of conforming DNA that has been compacted using Tat. SLNs loaded with DNA were previously proven to transfect mammalian cells in 
vitro by the same researchers. SLNs were created using a cationic lipid and surfactant. The DNA and Tat peptides were subsequently 
adsorption onto the nanoparticle face by electrostatic forces. Gene expression was elevated in the lungs of mice that received either 
intratracheal instillation or aerosol operation, indicating effective transfection of SLNs. 

In spite of the fact that in vivo nanoparticle-based medication delivery in HIV/AIDS is less common than in cancer and neurological disorders, 
new in vitro studies may easily demonstrate the efficacy of this approach. [31] 

8. FUTURE PERSPECTIVE 

Nanoparticle synthesis research should be focused on moving from the laboratory to the industrial scale, taking into account both 
conventional and current concerns about health and the environment. It is expected that green materials and nanoparticles would be used 
widely in environmental remediation as well as in other vital industries, such as pharmaceuticals, food, chemical, medical, and cosmetics. 
The use of marine plants and algae to synthesize nanoparticles and their oxide materials is yet largely studied. According to recent studies, 
innovative green preparation tactics based on the production of nanoparticles are still open to research. We can better understand the 
parameters that influence the generation of nanoparticles and metal oxides by working closely with the environment and learning about the 
different types of trees. Nanoparticles, as indicated above, can be extremely beneficial to the medical sector because of their anti-cancerous, 
antioxidant, and antibacterial capabilities, which can help cure or at least slow the progression of many diseases. In light of India's rising 
knowledge of the relevance of nanotechnology and the increasing investments in this industry, we hope to see greater production of green 
nanoparticles and nanotechnology in general. 

Table 1: Shape and part of the plant used to extract nanoparticles 

 

Nanoparticle Plant used Plant part  Shape of the NPs 

Gold Papaver somniferum Pod 

 

Chain  

Silver Clitoria Ternatea  Leaf  Spherical 

Platinum Gloriosa superba Tubers V- shaped 

Palladium Camellia Sinensis Leaf Elliptical 

Iron Platanus orientalis Leaf Spherical  

Zirconia Acalypha indica Leaves Rectangular 

Zinc oxide Cassia fistula and Melia azadarach Leaves Rectangular 
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Copper oxide Azadirachta Indica  Leaf Asymmetric 

Lanthanum oxide Aloe barbadensis miller Seed Cuboid 

Cerium oxide Trigonella foenum-graecum Leaf Lance 

 

Table 2: Bioactivity, Characterization and Applications of nanoparticles 

 

Nanoparticles Bioactivity Characterization Applications 

Gold Antimicrobial, 
antioxidant, 
antitumor, anti-
allergic and 
antiviral 

UV-vis, XRD, 
FTIR, TEM and 
SEM  

 

Jewelry, medicines 
and food 
additives.  

Silver Antimicrobial, 
anticancer, 
antioxidant and 
cytotoxic activity 

UV-vis, XRD, 
FTIR, TEM and 
SEM  

Cancer therapy, 
photography and 
nuclear reactors. 

Platinum Anticancer UV-vis, 
HRTEM, XRD 
and FTIR 

Cancer therapy, 
medicines, 
catalytic converters 
and jewelry. 

Palladium Anticancer UV-vis, 
HRTEM, XRD 
and FTIR 

Dentistry and 
cancer therapy. 

Iron Antibacterial and 
antimicrobial 

HRTEM, XRD 
and FTIR 

Construction and 
medicines. 

Zirconia Antibacterial, 
antioxidant, 
anticancer and 
antifungal 

TGA, TEM, 
SEM, XRD, 
DLS, EDS, 
FTIR, XPS and 
AFM 

Medicines and 
cancer therapy. 

Zinc oxide Antibacterial, 
antimicrobial, 
antioxidant, 
anticancer, anti-
inflammatory and 
antidiabetic 

UV-vis, XRD, 
FTIR, TEM and 
SEM  

 

Medicines, 
ceramics and 
cancer therapy. 

Copper oxide Antimicrobial, 
antibacterial, 
anticancer, 
antioxidant, 
antiviral and 
cytotoxic 

XRD, FTIR, 
Zeta potential, 
TEM and SEM 

Medicines and 
cancer therapy. 

Lanthanum 
oxide 

Antioxidant, 
antimicrobial, 
anti-inflammatory 
and antibacterial 

UV-vis, XRD, 
FTIR, Zeta 
potential, TEM 
and SEM 

Medicines and 
Carbon arc 
lighting.  

Cerium oxide Antibacterial, 
antioxidant and 
neurodegenerative 

UV-vis, XRD, 
FTIR, TEM and 
SEM  

 

Neurodegeneration 
therapy and 
medicines. 
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Table 3: Properties of Nanoparticles 

 

Nanoparticle Melting point Surface area Viscosity pH 

Gold 615-1115k 5.8 – 107 m2/g 

 

0.75 Pa s 4.7 

Silver 1235k 23.81/g 17 Pa s 9 

Platinum 2045.15k 273m2/g-1 0.25 Pa s 1.1 

Palladium 1828.15k 1-3m2/g 

 

N/A 7 

Iron 1500-1800k 90.71m/g 

 

1.1 Pa s 7.5 

Zirconia 2823k 543 m2/g N/A 4 - 12 

Zinc oxide 2248.15k 50 m2/g 45 cSt  9 -11 

Copper oxide 1474.15k 99.67m2/g 

 

6.12 Pa s 6.6 

Lanthanum oxide 2588.15k 3—100m2/g 

 

N/A 7 

Cerium oxide 2613.15k <10m2/g 

 

1.6 Pa s 6 

 

9. DISCUSSION 

Table 1 lists the plants and plant components from which the Green Synthesis technique was used to obtain nanoparticles. A variety of 
studies, including characterization and biological activity, were performed on the nanoparticles produced.  

There are several ways for characterizing the materials in Table 2, including X-ray diffraction, ultraviolet spectroscopy, and biological 
activity tests like anticancer and antioxidant. 

This was done to determine the nanoparticles' size, shape, physical and chemical characteristics, as well as their potential for damage as 
shown in Table 3.  

 

CONCLUSION 

An eco-friendly and nontoxic method for the production of metallic nanoparticles using medicinal plants is attracting a lot of attention due 
to its economic and practical viability. These metal and metal oxide nanoparticles have been a major study focus in recent years. There are a 
wide variety of natural extracts that have been used to synthesize and/or fabricate nanoparticles and materials, including yeast, fungi, plants, 
and bacteria. In regard to lowering and stabilizing agents for green synthesis, plant extracts are among the most effective natural extracts. 
There are several uses for nanoparticles, which may be employed in a variety of industries, from medicine and medications to cosmetics and 
industrial operations. This publication gives an overview of all uses of nanoparticles. In addition to their eco-friendly and cost-effective 
qualities, size and other attributes play an essential role. To help new researchers understand how nanoparticles may be employed in diverse 
sectors, this paper explains the fundamentals of green synthesis and the use of nanoparticles. 
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