
Introduction: 

 Nanotechnology doubly augments the field of and pharmaceutical and biotechnology to 

fight against many diseases [1].  Some of these applications include Nano-therapeutics, drug 

and gene delivery, molecular self-assembly, image contrast agents, fluorescent biological 

labels, separation and purification of biological molecules and cells and MRI contrast 

enhancement [2]. Nanoparticles of noble metals, such as gold, silver, and platinum, are widely 

used in the products that come into direct contact with the human body which includes 

shampoo, soap, detergent, shoes, cosmetics, and toothpaste, as well as medical and 

pharmaceutical applications [3].  

 

 In our current research project, we have the plan of using the different plant extracts as 

reducing agents for biosynthesis of functionalized nanoparticles regulating with size, shape and 

other physical and chemical parameters.  The synthesis and morphology of these functionalized 

nanoparticles will be understood by UV (UV–vis spectroscopy), FESEM (field emission 

scanning electron microscopy), TEM (transmission electron microscopy) and AFM (atomic 

force microscopy) techniques. The XRD (X-ray diffraction studies) and EDAX (energy 

dispersive X-ray analysis) show that the particles are crystalline in nature. This clean-green 

method of synthesis is performed under ambient conditions. Probable biochemical pathway of 

the synthesis can be studied using TGA (Themogravimetric analysis) and FTIR (Fourier 

transformed infrared spectroscopy).  Using metal nano form in preparation of healing agents 

has gained much positive consideration. Few drawbacks are observed in using ionic, bulk 

silver, silver salts, especially silver sulfadiazine as anti-bacterial and wound healing agents.  

 

 In our earlier research we have studied that functionalized gold nanoparticles have 

specific affinity towards cancer cell proteins, making them a potential tool to diagnose and to 

treat cancer. The gold nanoparticles which are smaller than bacteria and viruses are equipped, 

activated, bio- functionalized and further when attached with antibodies designed to bind to a 

specific receptor on the colon cancer cell surfaces. In our current research project we make an 

effort to develop gel formulation of nanoparticles to be economical and affordable clinical 

method/tool which can be adopted in day to day practice. A gel formulation of the 

functionalized noble metal nanoparticles will be evaluated pharmaceutically as well as 

biologically for its wound healing property made by the excision wound model will be done in 

this project.   [4-12].   



 

Advantages: 

 Different approach with the special emphasis on the bio-route of noble metal 

nanoparticle synthesis and it has advantages over conventional physical and chemical methods. 

The functionalized nanoparticles have faster, safer and efficient modification in drug delivery 

systems. As an extended application research, toxicology studies of functionalized silver and 

gold nanoparticles are conducted to establish their effectiveness and safety. The silver ions 

delivered by Ag-NPs have an additional contribution to the bactericidal effect [6-12]. The skin 

treatments are generally applied externally or complementary to an internal treatment. One can 

obtain very good results in treating skin diseases by using preparations based on Silver 

compounds, the most common being silver sulfadiazine. The antibiotics are no longer valid, 

one has proved that the treatment with silver nanoparticles represents an efficient cure. One can 

obtain very good results in curing some skin diseases using a nanocomposite Ag-NPs. The Ag-

NPs gel tested in vitro has a powerful biological activity upon the germs E. coli, S. aureus and 

C. albicans, according to the concentration in Ag-NPs. The Ag-NPs gel presents a visible 

healing action on the treated dermatosis. 

 

NOBLE METAL NANOPARTICLES  

 

Silver:  Recent progress in technology has introduced silver nanoparticles into the medical 

field. As studies of silver nanoparticles started to improve, numerous silver nanoparticles 

medical applications have been developed to help prevent the onset of infection and promote 

faster wound healing.   

 

Gold: Cancer nanotechnology is an interdisciplinary field with wide potential applications in 

fighting cancer, including molecular diagnosis, molecular imaging, targeted drug delivery, 

and Bioinformatics. The continued growth of cancer nanotechnology holds the promise for 

personalized oncology in which genetic and protein biomarkers can be used to detect and 

treat cancer cell based on the molecular profile of each individual patient. Gold nanoparticles 

have been investigated in different areas such as in vitro assays, in vitro and Invivo imaging, 

cancer treatment, and drug delivery. 

 

 Biosynthesis: Nanoparticles are synthesized from various physical and chemical methods 

with different shape and sizes. Even though numerous chemical methods are available for 



synthesis, reagents and starting materials used in these reactions are toxic and potentially 

hazardous for the host cell. So environmental concerns have resulted to attempt to develop 

bio-mimetic approaches in which the protocols don’t permit containing any toxic chemicals 

in synthesizing nanoparticles. 

 

Characterization:  There are various techniques to characterize nanoparticles. A 

spectroscopic technique such as UV-visible spectrophotometry is one of the important 

characterizations used for the preliminary confirmation of the formation of nanoparticles. The 

X-ray diffraction (XRD) technique is used to establish the metallic nature of particles i.e. 

crystalline or amorphous. Fourier transform infrared (FTIR) spectroscopy is a chemical 

analytical technique, which measures the infrared intensity versus wavelength (wave number) 

of light. The Atomic Force Microscope (AFM) is ideally suited for characterizing the surface 

morphology of nanoparticles. In addition, the AFM can characterize nanoparticles in multiple 

mediums including ambient air, controlled environments, and even liquid dispersions.  

Transmission electron microscopy (TEM) is used in the nanotechnology field to determine 

the morphology and shape of the nanoparticles.  A Scanning Electron Microscope (SEM) is 

also a type of electron microscopy, which images nanoparticles by scanning with a high 

energy beam of electrons to the sample kept in specimen stub. 

 

APPLICATIONS:    

 Nanotechnology has a wide range of applications in the fields of biology, medicine, 

optical, electrical, mechanical, optoelectronics. Nanoparticles synthesized using different 

plant extracts and microbial extracts have different type of applications. The nanoparticles 

synthesized using greenery route is much safer to use for various human applications. Nano-

devices developed using biological materials could be used in confining nano scaled channels 

or post-arrays for long polymers such as DNA. Hybrid polymer-protein conjugate 

nanoparticles could enhance the rate of gene expression by increasing the delivery of intact 

DNA to cell nuclei and also used in building automated nano-chip sensors, therapeutic and 

diagnostic devices and molecular motors can be prepared to regulate the biological process. 

Nanoparticles synthesized using microbes’ intra or extracellular like gold and silver has 

various applications. Silver nanoparticles have applications in nonlinear optics, biolabelling, 

intercalation materials as optical receptors, catalyst in chemical reactions, as antibacterial 

agents, and in food packaging.  

 



 Gold nanoparticles are widely used in various fields such as Photonics, catalysis and 

biomedicine due to their unique properties. The antibacterial applications of the silver 

nanoparticles synthesized using the aqueous extract of neem leaves was reported, similarly 

silver nanoparticles prepared from Mentha piperita leaf extract showed potent antibacterial 

activity against clinically isolated pathogens. Hence silver nanoparticles are considered to be 

antimicrobials for new generations. With continued improvements in these nanoparticles may 

prove to be potent anti-bacterial/cancer agents in future. 

 


