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Nanoscience and technology has played vital role in developing more effective treatment strategies 

for many diseases. However, the toxicity, high cost and nanoparticles (NPs) production complexity 

are some of the major issues that hinder the use of existing nanomedicine. Green synthesis of 

biogenic NPs from plants and microbial sources has become an emerging field due to their safer, 

eco-friendly, simple, fast, energy efficient, low-cost and less toxic nature. The interface of 

medicinal plants and nanotechnology has presented exciting horizons to engineer material of 

interest. Our group has successfully utilized various medicinal plants for the biosynthesis of metal 

and metal oxide nanoparticles. The aqueous extracts of Sageretia thea were used for the 

biosynthesis of zinc oxide, nickel oxide, iron oxide, cobalt oxide and lead oxide nanoparticles. 

Other plants which were used for the biosynthesis of various metal oxides are Callistemon 

viminalis, Tecoma stans, Fagonia indica and Silybum marianum. In addition, medicinal plants like 

Olax nana, Indigofera herantha, and Teucrium stocksianum were explored for the biosynthesis of 

silver and gold nanoparticles. The as synthesized nanoparticles were characterized using diverse 

techniques like XRD (X-ray diffraction), FTIR (Fourier Transformed Infrared Spectroscopy), UV-

Vis (Ultraviolet absorption), Raman scattering, EDS (Energy Dispersive X-ray spectroscopy), 

SAED (Selected Area Electron Diffraction), HR-TEM (High Resolution Transmission Electron 

Microscopy), HR-SEM (High Resolution Scanning Electron Microscopy) etc. Applications studied 

are the anticancer, antileishmanial, antioxidant, antibacterial, antifungal, enzyme inhibition 

(Cholinesterase, Protein kinase etc.). Molecular docking studies of various metal oxide 

nanoparticles with targeted proteins are also performed. The in silico results correlated the in vitro 

findings. We have further extended our work to the biosynthesis of metal and metal oxide 

nanoparticles from bacteria and fungi isolated from harsh environments. Anticipating all of the 

challenges, we hope that biogenic NPs may become potential theranostic agents in the near future. 
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