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Abstract  
 

Nanotechnology playing significant role in different fields of sciences as the multidisciplinary particularly physics, 

chemistry, biology as well as in biomedical sciences. There are different types of nanoparticles depends upon on the 

particular metals and their function at cellular level. The most important nanoparticles are the carbon based, zinc and 

silver. Silver nanoparticles can be synthesized from silver nitrate as the main starting agent with sufficient quantity. One 

of the most important of synthesis of nanoparticles through green synthesis approach that are environment friendly. 

Through polysaccharides method, silver nanoparticles can be synthesized through the biological agent such as 

polysaccharides that particularly replaying impregnate role in characterization of nanoparticles in the presence of water. 

C. vulgaris as the active biological organism untitled for the production of silver nanoparticles at the normal room 

temperature. soluble polyoxometalates are capable of synthesizing noble nanoparticles through stepwise, multi-electron 

redox reactions inertly. TEM is a very powerful technique for the characterization of NP size, composition and crystalline 

structure. X-ray diffraction (XRD) is one of the most extensively used techniques for the characterization of NPs. Clay 

nanoparticles are playing important in textile industry to assist in making the long chain of fibers. 
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INTRODUCTION  
Nanotechnology playing significant role in 

different fields of sciences as the multidisciplinary 

particularly physics, chemistry, biology as well as in 

biomedical sciences. It involves the synthesis of 

nanoparticles by different methods and technologies use 

in these fields to explore the discovery of novel cancer 

biomarkers as well as drug delivery to target the 

specific cells [1, 2]. The ultimately goals of 

nanotechnology actually lies the discovery of new 

nanoparticles. Different sciences also synthesized 

different nanoparticles in response to particular metals 

included in them for their synthesis and 

characterization. The most important metals that are 

used for the synthesis of nanoparticles are the carbon, 

silvered based and zinc. Different methods are also used 

for their large scale production at the industrial level [3-

5].  
 

There are different types of nanoparticles 

depends upon on the particular metals and their function 

at cellular level. The most important nanoparticles are 

the carbon based, zinc and silver.  

 

Nanoparticles in the form of carbon are 

employed in industries through chemical and physical 

methods. Then adopted into different shapes into 

spherical as well as cylindrical depend upon the 

temperature and catalysts used in their synthesis [6].  

 

Metals are the most important part for 

synthesis of nanoparticles. Each metal playing 

significant role in catalysis and hence major 

significance in industries and medical equipment’s for 

manufacturing of specific parts. They are most 

important nanoparticles in the form of zinc oxide. They 

are particularly synthesis in chemical and physical 

laboratories such as varnish and atomic absorption 

purpose. Nanoparticles in the form of aluminum are 

used for ceramics purposes to strengthen the rigidly of 

materials [7, 8].  
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Fig-1: Shows the interrelationship of nanotechnology with branches of sciences 

 

Synthesis of nanoparticles  

Different types of biopolymers can be 

disintegrated into smaller nano blocks. These can be 

also further breakdown into small nanoparticles like the 

needles. This can be happens either through the 

physical methods or chemical methods that using the 

acid for their disintegration. The main advantage of 

small nanoparticles is their easy delivery to the cells for 

targeting them [9].  

 

Synthesis of Silver Nanoparticles  

Silver nanoparticles can be synthesized from 

silver nitrate as the main starting agent with sufficient 

quantity. Excess amount of silver nitrate leads to 

abnormal synthesis of silver nanoparticles that impure 

the final product. The other reagents and chemicals 

included the ascorbic acids 99% and boric anhydride 

250-500mg/dm3. It can be synthesized as following the 

addition of boric anhydride in the form of drops to the 

silver nitrate using the ascorbic acid that ultimately 

leads the final product of silver nitrate nano particles 

[10, 11]. 

 

Green synthesis of nanoparticles 

There are different methods for the synthesis 

of nanoparticles through chemicals and toxic substances 

but each of above method requires the large quality of 

chemicals that until yet leads to poor yield. These are 

not suitable for the controlled synthesis of nanoparticles 

rather they are produces toxin substances that pollutant 

the nanoparticles. Some conventional methods are not 

suitable for the production of nanoparticles due to high 

sots and low yield [12, 13].  

 

One of the most important of synthesis of 

nanoparticles through green synthesis approach that are 

environment friendly. The nanoparticles that produced 

through this approach are high yield. To achieve the 

maximum yield of nanoparticles using greens approach, 

there are following methods used for their production at 

large scale as for the industrial level [14]. 

 

 

 
Fig-2: Shows the mechanism of green synthesis of nanoparticles 
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Polysaccharide method 
Through this method, silver nanoparticles can 

be synthesized through the biological agent such as 

polysaccharides that particularly replaying impregnate 

role in characterization of nanoparticles in the presence 

of water. It can be done in the presence of starch to 

protect the layer of the nano layer. This layer acts as the 

main biocatalyst to activate the reaction in chemical and 

physical processes. Damage of layer by starch leads to 

defective synthesis of silver nanoparticles that leads to 

poor yield [15].  

 

Polyoxometalates method 

Polyoxometalates are a vast family of 

molecular metal-oxide clusters with greater extent of 

structures. Meanwhile, their reduced forms possess 

greater capability of electron and proton transfer and/or 

storage abilities, and thus it can be employed to act as 

efficient donors or acceptors of several electrons 

without structural change. Hence, soluble 

polyoxometalates are capable of synthesizing noble 

nanoparticles through stepwise, multi-electron redox 

reactions inertly [18, 19]. 

 

 
Fig-3: Shows the potential mechanism of polyoxometalate-based materials 

 

Biological method for nanoparticles 

C. vulgaris as the active biological organism 

untitled for the production of silver nanoparticles at the 

normal room temperature. Excess of temeperture ledas 

to defective synsthesid of silver nanoparticles. Different 

extracts from the microbes as well as the microbes can 

be employed for the synthesis of nanoparticles. 

Actually, the cells of living organisms utilized for the 

production of nanoparticles. Different biological agents 

such as proteins as well as metals that stabilized the 

reaction for synthesis of nanoparticles [16, 17].  

 

Nanoparticles characterization 

Once NPs are synthesized, it is important to 

fully characterize and understand their structure. Over 

the years, many methods have been developed for this 

purpose. In this section, the focus will be on the main 

techniques with relevance to this book, namely TEM, 

scanning TEM (STEM), electron energy loss 

spectroscopy (EELS) and x-ray photoelectron 

spectroscopy (XPS) [20]. 

TEM is a very powerful technique for the 

characterization of NP size, composition and crystalline 

structure. When an electron beam interacts with a 

sample, the electrons can be either transmitted, 

scattered, backscattered or diffracted [21,22]. TEM uses 

the transmitted electron signal to form an image of the 

sample. The transmitted electron beam is dependent on 

the sample thickness; for thin samples (a few 

nanometres), the transmitted electrons pass through 

without significant energy loss. STEM differs from 

TEM by focusing the electron beam into a narrow spot 

that is scanned over the sample in a raster [23]. 

 

X-ray diffraction (XRD) is one of the most 

extensively used techniques for the characterization of 

NPs. Typically, XRD provides information regarding 

the crystalline structure, nature of the phase, lattice 

parameters and crystalline grain size. The latter 

parameter is estimated by using the Scherrer equation 

using the broadening of the most intense peak of an 

XRD measurement for a specific sample. An advantage 
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of the XRD techniques, commonly performed in 

samples of powder form, usually after drying their 

corresponding colloidal solutions, is that it results in 

statistically representative, volume-averaged values [24, 

25].  

 

X-ray absorption spectroscopy (XAS) includes 

both extended X-ray absorption fine structure (EXAFS) 

and X-ray absorption near edge structure (XANES, also 

known as NEXAFS). XAS measures the X-ray 

absorption coefficient of a material as a function of 

energy. Each element has a set of characteristic 

absorption edges corresponding to the different binding 

energies of its electrons, giving XAS element 

selectivity. As a highly sensitive technique, EXAFS is a 

convenient way to identify the chemical state of species 

which may occur even in very low concentrations [26, 

27].  

 

Applications and effects physicochemical effects 

Clay nanoparticles are playing important in 

textile industry to assist in making the long chain of 

fibers. It also makes the dyeing process ideal before 

packaging into market. Polymers are the chains of 

smaller molecules that unite together in order to form 

the larger molecules. Nanoparticle acts at the central 

point of polymerization thus assassinating in 

polymerization. Nanoparticles also have applications in 

photolysis to carry the reactions of reduction as well as 

oxidation. Each nanoparticle has its own size that 

makes them functional to work at specific wavelength 

[28].  

 

Silver nanoparticles can cause inflammatory 

bowel disease because of their reaction to immune 

system. If severe reaction occurs that leads to allergy 

and other inflammatory diseases. Many of nanoparticles 

that synthesized artificially can cause certain mutations 

in organism that untimely leads to certain defects in 

genome. One of the example of that health effects of 

nanoparticles on the human body is the silver 

nanoparticles [29, 30].  

 

CONCLUSION 
Metals are the most important part for 

synthesis of nanoparticles. Each metal playing 

significant role in catalysis and hence major 

significance in industries and medical equipment’s for 

manufacturing of specific parts. Nanoparticles are 

useful for the drug delivery in one side while on the 

other hand, it may cause severe health issue if severe 

allergic reactions with high concentrations use for 

targeting the specific cells. We need to design such kind 

of nanoparticles that free from toxic effects on the cells 

and other delivery systems.  
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