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Abstract - Nanotechnology play a major role in research and this nanotechnology are 
classified into various types of nanomaterials. During the most recent decades, the green 
synthesis of metal nanoparticles has huge significance of both academic research and 
innovation. In drug plant play a major role. The phytochemical present in the plant has 
efficient in curing and healing human diseases. This traditional method is merged with 
metal. This mixture of traditional and new method formulates green synthesis. This 
method has high impact on social needs for the curing of human ills. The phytochemical 
present in the plant extract act as capping and stabilizing agent with metal to form 
metal nanoparticles. Here, biological method is carried which is better than physical 
and chemical method. This method is eco-friendly, non-toxic and easy to synthesize. 
Their application is extended in various fields and has different topology. 
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I. INTRODUCTION 

In modern science, nanotechnology is the major active research. The next industrial 
revolution in nanotechnology is based on nanomaterial manufacturing (one dimension 
particles between 1 and 100 nm) [1,2]. Noble laureate Richard Feyman is the first to highlight 
the idea of nanotechnology in lecture at California Institute of Technology, 29th December, 
1959. He also published articles in 1960 entitled as “There is plenty of room at the bottom”. 
Norio Taniguchi researcher at the University of Tokyo in Japan at 1970 used the term 
“nanotechnology” in engineering materials. K. Eric Drexler technologist in 1980 promoted 
the technological significance in nanoscale. 

The nano dimension has properties which are far different than bulk scale properties 
this play an important role. In chemistry, the size-range is associated with micelles, 
colloids,polymer molecules and aggregated molecules or very large molecules. Nanoscience 
is often associated with the behavior of electrons in nanoscale structure and associate with 
quantum behavior in electrical engineering and physics. Cellular structure such as subcellular 
organelles, RNA, and DNA these are closely associated with nanoscience of biology and 
biochemistry.[3]. In gene sequencing, diagnosis and drug delivery the nanoscale structure 
plays important role in biomedical engineering and biotechnology.  

According to the RAE (Royal Academy of Engineering) and RS (Royal Society) says 
about nanoscience as: “ The nanoscale of atom, molecule and macromolecule materials were 
manipulated  changes in properties compare with large scale process. Nanotechnology says 
that the shape and size of nanometer scale are used to determine the characterization, design, 
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production, devices, application of structures, and systems through the controlling process. It 
is creating a new materials and products in nano scale, by an exact manipulated matter of the 
atom and molecule level to form particles with new physical and chemical properties that the 
development of strength, conductivity, reactivity, durability or some other behaviors of 
products and applications [4-6]. The nanotechnological impacts which  is used to save the 
energy and reduce harmful effect to the environment. At present, the nanotechnological 
products were available in the market like 800 products by same or different ways [7]. The 
market value of nanomaterials gradually increased  in US dollars at yearly process starts from 
millions to trillions like 1 trillion for 2015 [8], 3 trillion in 2018 [9] and still  many million 
tons of nanomaterials reach at peak level for future perspectives. 

II. NANOMATERIALS 

Nanomaterials is that which has at least one dimension nanoscale materials. One-
billionth of a meter (10-9) is the measure of a nanometer. Depending on dimensions the 
nanostructure is classified into four types. They are zero dimensions, one dimensional, two 
dimensional, and three dimensional nanostructures. They are shown in Figure 1. There are 
different types of nanomaterials. Nanomaterials can be made of inorganic or carbon 
(fullerenes, nanotubes,etc.) based materials. The latter, include metal oxides (iron oxide, 
cerium oxide, zinc oxide, titanium dioxide, etc..) metals (iron, silver, gold, etc.) and quantum 
dots (cadmium selenide and cadmium sulfide) [10]. The most commercially used 
nanomaterials are briefly described below. 
 

 
Figure 1. Various structures of nanomaterials 

Nature nanoparticles 
The nanoparticles, which are naturally found is called natural nanoparticles (1-

100nm). These nanoparticles found in ground water and aquatic surface [11,12] as suspended 
particles less than 25nm [13]. In this technology used to control the range of activities for 
biological products such as, DNA, virus's activity through chemical hydrolysis [14], complex 
molecules of polysaccharides, proteins, bacterial wastes and it's also used for fires, volcanoes, 
sea spray, rock weathering components of nanosize. [15]. 
Anthropogenic nanoparticles 

It remains the previous days of civilization. In the atmosphere, it emitted  double 
volume of chemical nanomaterials compare with natural materials [16].  At present, the 
nanomaterials occurred from microfine particles present in the air (combustion fuels of 
gasoline, diesel) , colloidal form of soil (organic matter, clay, iron oxide, and some elements 
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significant in biogeochemical applications),water(proteins, humic  acid,fulvic acid, 
macromolecules, peptides, magnese oxide and hydrous iron).[17] 

Carbon based nanomaterials  
It is applicable in various fields, including electrical, biomedical and optical. 

 
Fullerenes 

There are 60 carbon atoms are combined to form a molecule which is known as 
fullerenes and its derivatives are not soluble in biofluids [18]. It cures many problems in  
medical fields. It admires many new researchers in this field, primary work in the inhibition 
process like HIV- Protease, neuron protection, photocleavage of DNA, apoptosis and some 
biological ways. [19] 
Carbon nanotubes  

Carbon nanotubes are classified into three types they are single walled, doubled 
walled and multiwalled. The cylindrical shaped carbon nanotubes has 1-10nm and length in 
microns. It is a flexible type so it is not used in manufacturing industries, but it is used in 
nanoprobes in aircrafts, electron field emitters, heterogeneous catalysis, some storage devices, 
and electrochemical reactions [20]. 
Metal oxide nanoparticles  

Iron oxide nanoparticles are naturally present in high concentrations in the  
environment. Some of their super magnetic properties and generally low toxicity, makes them 
ideal for nano biotechnological applications [21] and they have been already used as contrast 
agents for magnetic resonance imaging [22,23], drug delivery [24], gene therapy (efficient 
delivery of the desired gene and release inside the cell) [25], clinical diagnosis [26] to name a 
few. Zinc oxide nanoparticles are conventional band gap semiconductors (an energy range in 
a solid where no electron states exist), and their properties have been investigated due to their 
potential applications in electronic devices [27, 28], chemical sensors, solar cells [29], 
antimicrobials [30-32], water remediation technologies [33] and because of their ability to 
block UV-A and UV-B rays while being optically transparent, also as sunscreens and 
cosmetics. Titanium dioxide has received much attention for the application in the fields of 
photocatalytic activity [34] and photocells [35] due to its stability and low cost. TiO2 particles 
can also be used as energy storage devices [36], and in paints and coatings [37, 38], 
sunscreens, etc., [39, 40]. TiO2 can be synthesized in three crystalline phases: rutile, brookite 
and anatase. 
Metal Nanoparticles 
Zero-valent iron nanoparticles 

The bioremediation technologies show that the zero-valent iron nanoparticles play 
major role in application, it is because of its degradation ability, pollutant adsorption and due 
to its size [41,42]. The effectiveness and the toxic atoms are eliminated by increasing the 
electron transfer, enhanced by large volume to surface area. 
Silver nanoparticles 

Silver nanoparticles have unique properties in research, such as nonlinear optical 
behavior, conductivity, catalytic activity, chemical stability and bacterial activity [43]. Due to 
this property, it has various applications in micro electronics, inks [44] and in medical 
equipments like catheters it is used for bacterial disinfectants [45], medical textile infusion 
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systems [46]. The production of silver nanoparticles is cheap and it is used in goods such as 
plastics, soaps, clothings and creams due to the values of the consumer. It has antimicrobial 
properties so consumers use it more than other nanomaterials [47]. Due to silver 
nanoparticles properties it is widely used in hospitals in medical bandages and for surgery 
dressings. It is also used in various materials and textiles [48] in domestic product such as 
fridges, washing machines [49] and in food containers. Silver nanoparticles are used in socks 
for reducing odors and friendly to environment from washing [50,51]. It is also used for 
water purification [52]. Due to optical responses the silver and gold is used to control 
environmental contaminations to deduct herbicide [53]. It is used to require ground water 
contamination, and for underground reactive barrier, zero-valent iron is used [54]. In Ohio 
university researchers use polymer semiconductor is used to gain energy from sun for 
generating electricity. The researchers found that by adding a silver in plastics it boost the 
materials to generate electricity. 
Copper nanoparticles 

Among various physical and chemical methods, biological methods are ecofriendly 
and play a wide range of synthesizing nanoparticles [55]. Since copper is low cost and has 
good physical and chemical properties, so copper nanoparticles play a major role in research. 
Copper NPs are highly reactive because of its surface to volume ratio and free to interact with 
other particles [56]. It has various applications such as in solar cells, anti-fouling, catalytic 
activity, biocidal, wound dressing and gas sensor [57]. It is also used in solar energy 
conversion tools, catalysis, gas sensors, batteries, high temperature superconductors, etc., 
[58-60]. It has a longer shelf life, very stable and strong when compared with organic 
antimicrobial agents [61]. It is being reported that this NPs is resolved asthma, pneumonia, 
rheumatism and various other ailments [62].  It is used in antibacterial and antifungal agents 
and also used in agriculture, food preservation. 
Other types of nanoparticles 
Quantum dots 

Semiconductor nanocrystals in Quantum dots show great potentials. In the fields of 
biomedical and biological, new type of imaging materials and labeling is being used which 
has unique applications in tunable fluorescence of optical properties, with a broad excitation 
range [63-65].  
Properties of nanomaterials 

The physical properties are effective when there is a reduction of the material dimension 
compared with bulk materials. Nanomaterials exhibit some physical properties such as: 

(i) Large number of surface atoms. 
(ii) Large surface energy. 
(iii)Reduced imperfections and spatial confinement. 
Nanomaterials properties are discussed below: 

Optical property 
For the last few decades, the colorful colloidal solutions have a fascinating part in research in 
metallic nanoparticles. For electromagnetic light wave is interacted in small metallic spheres 
solve Maxwell’s equation firstly by Mie for gold nanoparticles in the year 1980.  Due to 
coherent excitation of free electrons lead to inphase oscillation which is known as Surface 
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Plasmon Resonance (SPR). The change in color makes difference in size this is due to SPR. 
The gold nanoparticles optical property is shown in Figure 2. 
 

 
Figure 2. Optical property of gold nanoparticles. 

Magnetic property 
The nanostructured materials are different from bulk materials in magnetic properties. 

When the size of the particle is lower in certain size the ferromagnetic particles become 
unstable. If enough energy is provided to surface energy for domains to sudden interchange 
of polarization direction and it becomes paramagnetic. The conventional paramagnetism is 
different from the changed paramagentism and it is referred as super paramagnetism [66]. In 
other words, the bulk materials of ferromagnetism disappears and is relocated by super 
paramagnetism in nanoscale due to high surface. There is a wide range of application of 
magnetic nanopartcles, such as immobilization of enzymes and proteins, biosensors, drug 
delivery, bioseparation, and  immunoassays. The single magnetic domains are supported by 
reducing the size of ferromagnetic materials.  
Mechanical property 

When the size is decreased there is increase in mechanical properties. In recent studies, 
one dimensional structure is focused on mechanical properties. Due to perfection in nanowire 
the mechanical strength is enhanced in nanowires or nanorods.   

III. METHODS FOR THE SYNTHESIS OF NANOMATERIALS 

Nanostructure manufacturing techniques fall under two categories  
(i) Bottom up approach and  (ii) Top down approach 
(i) Bottom up approaches:  

This method starts from the buildup of materials from the bottom. 
ie.) atom by atom, molecule by molecule (or) cluster by cluster 

(ii) Top down approaches:  
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This method refers to a subtractive process. Here bulk materials are divided 
into smaller one. 
ie. ) Bulk material to nanostructured materials. 

In modern industry and in nanotechnology this both approaches play an important role. 
The metal nanoparticles can be prepared by physical methods (diffusion flame synthesis of 
nanoparticles, plasma arcing, spray pyrolysis, ball milling, lithographic techniques, layer by 
layer growth, ultra thin flims, , thermal evaporation, pulsed laser desorption, sputter 
deposition, molecular beam epistaxis) [67], chemical methods (chemical solution deposition, 
sol-gel process, electro deposition , chemical vapour deposition) [68,69] Langmuir Blodegett 
method, catalytic route, soft chemical method, hydrolysis [70], wet chemical method, co-
precipitation method [71].  and biological methods are eco-friendly and is commonly called 
green synthesis.They are synthesized by plant, fungi, bacteria, micro algae such as seaweed 
(macroalgae), cyanobacteria , diatom and enzymes [72].  These methods are described in the 
Figure 3. 

 
Figure 3. Synthesis of Nanoparticles 
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IV.BIOSYNTHESIS OF METAL NANOPARTICLES 
The physical and chemical synthesis is cost effective so green synthesis of 

nanoparticles arose. So low cost pathways of nanoparticles are synthesized using plant and 
microorganisms. In order to synthesize micro and nano length inorganic materials, natural 
pathway is being used in research by biosynthesized nanomaterials [73]. The main reaction 
occurs is oxidation or reduction in biosynthesized nanoparticles, which is bottom up approach. 
The plant compounds or the microbial enzymes are responsible for the reduction or 
antioxidant properties in metal compositions. This method is illustrated in the Figure 4. and 
its application is shown. 

 

 
Figure 4. Biological synthesis of nanoparticles 

Preparation of nanoparticles 
They follow three major steps for green chemistry 
 The choice of the solvent medium to synthesize. 
 The choice of the environment for reducing agent. 
 The choice of non-toxic materials for stabilization. 

Mostly organic solvents are used for synthetic methods. This is because of hydrophobicity of 
capping agents used [74]. 
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 Principle of green chemistry 
In green chemistry principle the bio-organisms are used and is compatible to 

synthesize.:  
The bio-organism is  

(i) Acts as reducing agent. 
(ii) Eco-friendly. 
(iii)In reaction it is used as capping agent [75]. 
Chemical synthesis carries some toxic chemicals and lead to adverse effects in application 

of medicines [76]. This is not seen in the biosynthesis process of nanoparticles as they are 
biocompatible and eco-friendly for pharmaceutical applications. 
Biosynthesis is better method 

Biosynthesis are better considered with chemical and physical method because: 
1. High production, low cost, in the reduction it is large saving, and is higher in 

commercial viability while using biological nanoparticles [77]. 
2. The production of small nanoparticle in large scale in the biosynthesis process were as 

in physical and chemical method the size of the particles is large in large scale process 
[78]. 

3. It is eco-friendly, clean and nontoxic. 
4. For physical methods high temperature is required and for chemical methods high 

pressure is required it is hard to provide this situation [79].  
Secondary metabolites effect in bio-reduction reaction 

The enzymes and secondary metabolites are major root cause for the formation of 
metallic nanoparticles. The plant biomolecules such as plant resins, proteins, pigments, 
polysaccharides (sugars) and organic compounds are the major source for the reduction 
reaction in green chemistry. The chemical compounds such as terpenoids, saponins, 
polyphenols, alkaloids, and antioxidant enzymes act as a defense mechanism from plant 
source. These secondary metabolites act as a key source [80] for various diseases. The 
functional group such as C=N (amide), COO- (carboxylic group), C=C (Alkenyl), N-H 
(amine), C-H, and O=H (phenolic and alcohol) are present in plant source. The biomolecules 
(micro and macro) and secondary metabolites are present in plant [81] these compounds 
participate in nanoparticle production. R. hymenosepalus is rich in secondary metabolites 
such as stilbenes and catechins molecules they act fast and rapid reaction to form silver 
nanoparticles [82]. The biocompounds derived from plants such as polysaccharides [83,84], 
phenolics [85], flavonoids and tannis [86] and proteins [87] were synthesized eco-friendly 
method of metal nanopartciles. 
Different parts of plants used for metallic nanoparticles 

Due to physic-chemical properties and vast applications the plant derived nano materials 
has good attention in research. Different metallic nanoparticles such as platinum, titanium 
oxide, zinc, silver, gold, nickel and magnetite are produced by biosynthesis process. To 
synthesize metallic nanoparticles different part of plants are used such as leaves, seed, fruit, 
callus, flower, stem, peel, and root. By this process different shape and sizes of nanoparticles 
is produced. The size and shape can be varied by ratio of extract (or) by metallic 
concentration [88].  
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Leaf mediated nanoparticles 
Centella asiatica, Alternanthera sessilis and Murrraya koenigii and many leaf 

synthesized nanoparticles are been studied. Nanoparticles synthesized from P. nigrum leaf is 
ecofriendly. HeLa and HEp-2 cell line has good modes of result in silver nanoparticles and 
has an efficiency in cancer medicine. P.nigrum silver nanoparticles has cytotoxic effects on 
tumor cells [89]. Vijayakumar synthesizes Artemisia nilagirica silver nanoparticles [90] show 
good antimicrobial agents silver nanoparticles synthesized from plant resources effectively in 
human pathogens.  
Stem mediated nanopartciles 

Methanolic extract of Callicarpa maingayi stem contains aldehyde group which plays  a 
major role in reduction of silver ions to form silver nanoparticles. [Ag(Callicarpa 
maingayi)}+ complex. The functional group such as –C=O, C=N indicates amide I, 
polypeptides play active role in metallic nanopartciles. Silver crystal molecule studies are 
complex when it is synthesized from plant and is not fully understood yet. The division of 
cells is stoped and lead to cell death with silver nanoparticels. Cissus quadrangularis silver 
nanoparticles is reported [91]. There are different functional group in stem part extract such 
as phenolic compounds, carboxyl, amine they play reduction process in silver ions and is 
active in Bacillus subtilis, Klebsiella planticola pathogenic bacteria. Therefore, it shows good 
antibacterial agents in green synthesized metal nanoparticles.  
Fruit mediated nanoparticles 

Tribulus terrestries fruit silver nanopartciles is produced with different concentration [92]. 
The extract contains compounds act as reducing agent and they form spherical shaped 
particles. These nanoparticles are good in antimicrobial activity and resistance against human 
pathogens. There is also a similar report on polyphenol from grapes palladium nanoparticles 
and is effective in activity [93] Rumex hymenosepalus silver nanoparticles is active and 
efficient in treating different endemic diseases.   
Seed mediated nanoparticles 

There is rich flavonoids and bioactive products such as vitamins, lignin, and saponin in 
fenugreek seed extract. The chloroauric acid is reduced by strong reducing agents of 
fenugreek seed extract. There are presents of C=N, COO- group (carboxylic) and C=C 
functional group present in seed extract. These metabolite acts as a surfactant of Au 
nanoparticles and electrostatic stabilization is stabilized by flavonoids of gold NPs [94]. The 
Macrotyloma uniflorum extract consists of caffeic acid. This compound acts as a reducing 
agent to form silver nanoparticles. The caffeic acid act as strong and fast reducing agent. 
 
Flower mediated nanoparticles 

The rose petals consist of sugars and proteins used for synthesizing gold nanoparticles 
and is ecofriendly [95]. The tetrachloroaurate salt is reduced by compounds to form gold NPs. 
Clitoria ternatea and Catharanthus roseus flowers are indulged to form metallic 
nanoparticles with desired shapes and sizes. Nyvctanthes arbortristis flower gold NPs are 
prepared by green method is effective in human pathogens [96]. Mirabilis jalapa flower 
GNPs [97]. 
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Bio-reduction mechanism of Different metal nanoparticles 
Silver:  The plant broth mixed with AgNO3  [98]. The proposed mechanism of biological 
synthesis of nanoparticles. 

Ag+ NO3
- + Plant extract  Ag˚ NPs + byproducts 

Copper : The copper nanoparticles are synthesized from plant extracts and reduction 
mechanism is formed [99]. 

CuSO4.5H2O + plant metabolites   Cu˚NPs +byproducts 
Gold: The biomolecules present in plant such as sugars, enzymes, proteins, amino acids and 
other metal traces.  In bioreduction process these metabolites are involved strongly.  The Au+ 

ions reduce into metallic Au0 nanoparticles [100].  
HAu+Cl4.4H2O + plant extracts              Au˚NPs + byproducts 

Platinum:  The platinum is indulged in reduction method is shown in below. 
H2Pt+Cl2.6H2O + Plant extracts           Pt˚ NPs + byproducts 

Zinc oxide: The zinc nitrate mixed with aloe plant extract to form nanoparticles [101]. 
Zinc nitrate + Plant extract             ZnO + byproducts 

Factors influencing the synthesis 
The variation in concentration of hydrogen is the response of various sizes and shapes of 

nanoparticles. Aloe vera extract Au-Ag core NPs size and shapes varied by the change in pH 
of the solution [102]. Similarly, Alfalfa plant NPs varied by pH and change in the 
temperature causes the size and shape variation in NPs. Cymbopogon flexuosus gold NPs 
shows that at high temperature the particle is high spherical and nanotriangled. When the 
temperature is low the particle is mostly nanotriangle. The variation in salt solution causes 
the difference in morphology. The size and reduction ability is changed by concentration of 
salt solution. There are also some environmental factor (Physical and chemical parameters) 
this control the metallic crystal structure using natural extract [103]. The time is either factor 
for the difference in shape. There is a high absorbance peak produced in optimum time period. 
They also determine the employment growth in size of NPs. This NPs shape is hexagonal, 
triangular, rectangular and spherical [104]. 

V. APPLICATIONS 
Pharmacological application of plant derived metal nanoparticles  
Antibacterial activity of plant derived metal nanoparticles 
 In pathogenic organisms was examined with AgNPs this highly disrupting cell 
membrane polymer subunits. In the bacterial system, there is disturbance in protein synthesis 
mechanism and a break in cell membrane due to repellent action of nanoparticles [105].  Due 
to variation in concentration of silver nanoparticles the reaction also varies, if high 
concentration there is fast membrane permeability if lower concentration it is slow and same 
proceed for the rupture of bacterial cell wall [106]. In Rhizophora apiculata silver 
nanoparticles show high conductivity and show low bacterial colony compared with AgNO3 

treated cells.  Due to large surface area and smaller particle size and  it leads to high cell 
destruction and permeability of  membrane [107]. The metallic gold , silver nanoparticals and  
bacterial interactions with cell membrane to show the cell cycle functions [108]. The Citrus 
sinensis peel silver nanoparticle play good  activity against Pseudomonas aeruginosa, 
Escherichia coli, (gram negative)  and Staphylococcus aureus (gram positive) [109]. 
Acalypha indica leaf, silver nanoparticles are active in waterborne pathogenic bacteria. 
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Antifungal activity of plant derived metal nanopaticles 
 The green synthesized metallic nanoparticle has more potential than Amphotericin and 
Fluconazole commercial antibiotics. In Candida sp. There is damage in the membrane, 
fungal intracellular components and destroy of cell function due to plant derived silver 
nanoparticle [110]. There is less recovery and limited application in commercial antifungal 
agents and also has induce side effect such as diarrhea, renal failure, liver damage, increase in 
body temperature, and nausea. The AgNPs has an active effect in destroying fungal growth 
and spare producing fungus. These are changes in fungal cell membrane structure by using 
metallic nanoparticles [111]. 
Antioxidant activity of plant derived metal nanoparticles 
 The free radical formation is regulated by non-enzymatic and enzymatic substances. 
The cellular damages such as cancer, atherosclerosis, and brain damage caused by free 
radicals. The Reactive Oxygen Species (ROS) are  generating free radicals. The ROS is 
hydrogen radicals, superoxide dismutase and hydrogen peroxides. The biomolecular 
compounds such as flavonoids, proteins, fatty acids, sugars, glycoprotein, phenolics, and 
lipids are strong control the free radical formation [112]. The nonenzymatic and enzymatic 
antioxidants, scavenging power are the root cause of the various chronic diseases such as 
neurodegenerative, diabetes, AIDS, metabolic disorders, cancer, and nephritis. The silver 
nanoparticles show stronger potential than other commercial standards eg.) Ascorbic acid, etc. 
Normally an antioxidant property is high in nanoparticles particularly tea leaf extract contain 
flavonoids and phenolic contents [113]. 
Anticancer activity of plant derived metal nanoparticles 
 The tumor cells have the global property. Enzymatic parameter and biochemical 
changes project the cancer, which is uncontrolled cell proliferation. The biobased NPs is used 
to control the overgrowth of cell and regulate the mechanisms of cell system [114]. Hela cell 
lines, HCT116, Hep 2 are cancer cells, which is controlled by NPs. Many studies have 
recently proven that tumor cell growth is controlled by plant derived NPs. The non-metal 
composition and the secondary metabolites show the good cytotoxic effect of this synthesis 
method [115,116]. The enzymes and cell cycle in the blood stream is regulated by silver NPs 
derived from plant [117]. The free radical formation of cells is controlled by the green 
synthesis of nanoparticles. The normal cell function and cell proliferation are induced by free 
radicals. The malignant cells consist of an apoptosis mechanism for the moderate 
concentration of gold nanoparticles [118]. The cell metabolism is regulated in the MCF-7 
cancer cell while using AgNPs. The various retroviral diseases and different types of cancer 
is resolved by metallic nanoparticles in the medical field without interfering normal cells the 
biobased nanoparticles resolve the malignant deposit  [119]. The cytotoxic effect on HeLa 
cell lines is high when using biosynthesis silver NPs.  
Antidiabetes studies on plant derived nanoparticles 
 The uncontrolled level of sugar in the blood is called as diabetes mellitus. To a certain 
extent the diabetes level can be controlled by synthetic insulin, food and balanced diet, but to 
resolve fully is a bit challenging. Here using of green synthesized NPs is an alternative source 
of drug to resolve diabetes mellitus. Gold NPs is a good agent for diabetic patients [120]. The 
level of liver enzymes such as uric acid, transaminase, serum creatinine, and alkaline 
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phosphatase is reduced by gold NPs for diabetes mice. The decrease of glycosylated 
hemoglobin (HbA) level is seen in treated gold NPs and attain normal range. Sphaeranthus 
amaranthoides silver NPs inhibited acarbose sugar and α-amylase in animal model [121]. 
Ethonolic extract of Sphaeranthus amaranthoides inhibits in α-amylase [122]. Nanoparticles 
show good therapeutic effect in controlling diabetes with slight side effects [123]. 
Antiviral effects of plant derived nanoparticles 
 For controlling the viral pathogen growth, plant mediated NPs is used. The virus 
enters the host will spread fast and rapidly by multiplying in large number. In order to control 
the green AgNPs is used. In reverse transcription mechanism early stage in anti-HIV is 
effectively acting by bio-AgNPs [124]. The biosynthesized metallic NPs bind with gp120 of 
viral membrane because of its multiple binding sites for controlling the virus. Against cell-
associated virus and cell free virus the bio-based NPs act effectively [125]. For post-entry 
stage of HIV-1 life cycle the gold and silver NPs act effectively. Therefore, for antiviral drug 
against retrovirus the metallic NPs act effectively. 
Commercial application of green method metal nanoparticles 
Waste water treatments 
 In day to day life nanoproducta has high applications. These ecofriendly nanoproducts 
is available in the market and is used for home made products, water purifier, facial cream, 
bone and tooth cements [126]. Platinum, silica and silver nanoparticles were used in 
cosmetics, personal care and it is also used as ingredients in perfumes, sunscreens, 
mouthwash, anti-aging creams, hair care and toothpastes [127]. Silica nanomaterials is used 
in commercial products, pesticide control and in non-agricultural applications. 
Cosmetics 
 As a preservative agent in cosmetic and preservative, pharma coating materials they 
use metal nanoparticles [128,129]. Gold, platinum and silver metal nanoparticles are broadly 
applied in shoes, soap, shampoo, and detergent. The chemical synthesis cause side effect, so 
using of green method nanoparticles is an alternative source for food and health care. 
Food industries 
 Since, silver metal is a good heat conducting material it is used in instrument such as 
UV-Spectrophotometer and PCR lid. Nanosilver is coated in the instrument because of its 
stability in heat and no interaction in sample [130]. For biosensore the metallic nanoparticles 
are used, these sensors are applied in industries for preserving the food products. They 
control the pathogens and it is cost effective. 

VI. CONCLUSIONS 
In recent research, nanotechnology has high impact among this biosynthesized metal 

nanoparticle has a vital role in recent technology. This method is eco-friendly process. This 
can be produced in large scale. This nanotechnology can be applied in various fields such as 
renewable energy, therapeutics, pharmaceuticals and sustainable process and also used in 
commercial products. This plant derived metal nanopartciles is also used in treating various 
diseases, diagnosis with controlled side effects. 
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