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Abstract 

Rapid industrialization and urbanization has led to the origin of several hazardous, poisonous and 

unwanted chemicals, gases and substances causing not only a great deal of damage to the environment 

but also making life miserable on this beautiful planet earth. So there is a need to explore and learn more 

about the procedures that are present in nature which could lead to the advancement in the synthesis 

process of nanoparticles. Biological molecules are suitable because these are considered to be less 

hazardous for nanotechnology applications, because of their exclusive properties. In recent years, the 

biogenic approach of nanoparticles synthesis by biological materials has been gaining great interest over 

various other physico-chemical methods. A number of living organisms, unicellular or multicellular, 

including bacteria, fungi, algae, yeast and plants can be a better options for synthesizing nanoparticles 

Basically these biological templates are the bioreactors of nanoparticles. This biogenic and green 

approach of synthesis of nanoparticles is not only completely safe and environment friendly but also give 

rise to a number of technologically important materials which have wide applications in biomedicine. 

Present mini review highlights the various biological templates for the synthesis of nanoparticles and the 

advantages of using green procedures over other chemical methods. 
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Introduction 

In recent years, the eco-friendly approaches of nanoparticles (NP) synthesis by biological entities such as 

microorganisms and plants have been gaining attention.  So, there is an urgent need to develop specialized 

experimental methods for the nanoparticles synthesis of different shapes and sizes using living systems 

such as microorganisms like bacteria, fungi, algae, yeast and plants. The production of these very small 

nanoparticles having the dimensions of 100 nm or even less is presently attracting attention for their 

utilization in many biotechnological areas (Daniel and Astruc, 2004; Kato 2011).  Although the synthesis 

of NP by physical and chemical process is more convenient and economic hence popular but their clinical 

applications are limited due to toxic chemicals used for their production. Therefore, the biological method 

for the synthesis of NP is of utmost challenge to the scientists to explore their biomedical applications 

because of their safe, non-toxic and eco-friendly nature.  

Biological Synthesis of Metal Nanoparticles 

Microbial synthesis 

The ability of different living organisms to synthesize different nanoparticles is a attracting phenomenon 

(Narayanan et al., 2010). Several species of microorganisms are quite involved in the synthesis of metal 

nanoparticles or aid in the   process of their production. Ahmed et al in 2003 further reported the 

extracellular synthesis of monodisperse gold nanoparticles by an extremophilic actinomycete. Thermo 

monospora  sp. Lactobacillus, on exposure to silver and gold ions, help in the production of gold, silver 

and gold-silver alloy crystals of nanoscale dimensions (Nair and Pradeep, 2002). Alkalo tolerant 

Rhodococcus sp cultured under extreme biological conditions like alkaline and slightly elevated 

temperature conditions can be used for the synthesis of gold NP (Ahmad et al., 2003). Fayaz et al., 2010 

were successful in developing eco-friendly biofactories for the synthesis of silver NP using 

microorganisms as possible source.  Klebsiella aerogens also forms CdS crystals when exposed to 

cadmium crystals in growth medium (Holmes et al., 2004). E .coli when grown in a medium containing 

cadmium chloride and sodium sulphide forms intracellular CdS nanocrystals (Sweeny et al., 2004). A 

number of dermatophytes like Trychophyton rubrum, Trychophyton mentagrophytes and Microsporum 

canis are also indulged in the extracellular synthesis of silver nanoparticles (Moazeni et al., 2012). 

 

Plant mediated synthesis  

There are a number of biomolecules in plants which can be utilized to minimize the metal ions to 

nanoparticles (Mittal et al., 2013).  Krishna raj et al (2010) synthesized nanoparticles by utilizing 

Acalypha indica leaf extracts and observed antibacterial activity against water borne pathogens. One 

earlier study reported synthesis of antimicrobial green silver nanoparticles using aqueous extract of  

Morus nigra (Kumar et al., 2013). Silver nanoparticles were also produced from leaf extracts of  

Parthenium Hysterophorus (Kumar, 2012).  Viola serpens was used for the synthesis of silver 

nanoparticles biologically (Kumar et al., 2016).  

Future Perspectives of Nanoparticles Synthesis: 

The ability of microbes to produce spatially structured nanomaterials has an evolutionary background 

which addresses the need of adaptations in organisms with special cell functions to populate themselves 

in different ecological niches. The biogenic approach of nanoparticles synthesis leads to scientific urge 

for modifying the existing approaches and is a promising approach as compared to classical physico-
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chemical methods. Applications in sensors and medicine are envisaged. But it is also true that 

nanoparticles cause problems and dangers for human beings both medically and environmentally. Most of 

these are due to their high surface to volume ratio, which makes these particles very reactive and 

catalytic. These particles can easily pass through the phospholipids bilayer of living organisms and can 

create various interactions with normal biological systems which are still under study.   

 

Conclusion 

There are many methods for the synthesis of different nanoparticles such as physical methods, chemical 

methods and biological ones. There are very many synthetic protocols for the production of colloidal 

nanoparticles by precisely tuning of their size, shape and properties. But unfortunately due to toxic effects 

of some of these NPs especially in the clinical fields, we need to discover reliable, nontoxic and eco-

friendly methods for the synthesis of NPs.  
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