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ABSTRACT
The emergence of resistance by microorganisms to multiple antibiotics and the development of
alternative strategies to control the growth of detrimental microorganisms have led to the infro-
duction of nanoparticles as novel antimicrobial agents. Nanoparticles exhibit distinct chemical,
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physical and biological properties from their bulk counterparts which owe o their huge scope of ~ KEYWORDS
applications i varous areas of scence and technology. Zinc oxide nanopartcles one of the mul- 71 1% 1oncparides:

functional inorganic nanoparticles, have attained ample interest for their vast applications, espe-
cially as antimicrobials. Keeping in view the potential applications of zinc oxide nanoparticles, a
variety of physical and chemical approaches have been applied for their construction. Green
synthesis approach employing plants have emerged as a reliable, low cost, biocompatible and
ecorfriendly method for the construction of zinc oxide nanopartidles. The present review provides
an overview of various reports of the plant-mediated synthesis of zinc oxide nanoparticles, and

antimicrobial activity

their antimicrobial applications.

Introduction

‘The rapid global spread of microorganisms’ resistance to antibi-
otics and the development of multi drug resistant strains poses
a serious threat to public health all over the world. Hence,
numerous altemative strategies are being utilized in biomedi-
cine and health.") Among these, nano-medicine is an interest-
ing field of research, which combines knowledge from
medicine and nanotechnology and presents nanostructured
‘materials as unique antimicrobial agents.*”! Currently, nano-
technology is a fresh front line of science and technology that
‘manipulates matter at the nanometer scale (1-100 nm) to create
new and novel materials with unique properties and functions.
Significantly improved chemical, physical, mechanical and bio-
logical properties of materials emerged when the matter was
structured at the nanoscale. Because of these unique physico-
chemical characteristics based on size, distribution and morph-
ology, nanoscale materials offer large scope of applications in
different areas of science including physics, chemistry, biology,
bioengineering, biochemistry, pharmacy, medicine, textile siz-
ing, surface coating agents, agriculture and antimicrobials.*~*
Nano-scale materials are known as “a wonder of modern medi-
cine”.”! Itis stated that antibiotics can possibly kill halfa dozen
different disease-causing organisms but nanoparticles can kill
some 650 cells.”) Several classes of nanoparticles have shown
their effectiveness as antimicrobial agents and nano-sized

carriers for antibiotics delivery in-vitro as well as in
animal models 11121

Over the last few decades, metal oxide nanoparticles have
been studied extensively because of their potential applications
in catalysis, sensors, environmental remediation, medicine,
optics, electronics, solar cells, rubber, concrete, foods, cosmet-
ics, personal care products,”*"'7 as well as their wound heal-
ing, anti-inflammatory and antimicrobial properties.*'®!
Among the metal oxide nanoparticles, zinc oxide has gained
‘major interest because of their substantial properties such as
good conductivity, chemical stability, catalytic properties; and
‘most importantly antifungal, antibacterial and antiviral activ-
ities, which have made zinc oxide nanopartides important,
both for scientific and industrial applications."”) Recently, the
exceptional properties of nanoparticles have turned the focus
of the researchers toward the development of many inexpen-
sive and simpler techniques to manufacture technologically
important nano-materials. Synthesis of zinc oxide nanopar-
ticles is of significant importance to the scientific community
because of their vast applications. Previously, chemical and
physical techniques have been widely utilized for zinc oxide
nanoparticle synthesis. Nevertheless, chemical and physical
‘methods have several drawbacks®®*22! shown in Table 1.

In order to deal with these limitations, green chemistry
appeared as a feasible alternate mean of nanoparticles
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