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Undoubtedly, antibiotics have brought a revolution to the history
of modern medicine and have played a fundamental role in ensuring
safe surgical procedures, organ transplants and chemotherapy [1].
Both mortality and morbidity rates of many of infectious diseases have
been and morbidity rate have been significantly declined since the
introduction of these drugs, since the infectious diseases were always
considered as the principal cause of death. Nevertheless, antibiotic’s
meteoric rise has proved to be short lived, because of rapid emergence
of resistance to almost every class of antibiotic [2]. World Health
Organization (WHO) has already declared antibiotic resistance among
the three paramount threats to health. The theme of World Health Day,
on April 7, 2011, was “antimicrobial resistance: no action today and no
cure tomorrow” [3]. Such Multi Drug Resistant (MDR) microbes make
the treatment more difficult, expensive and associated with more side
effects. All those diseases that were under control for long are causing
difficulty in their treatment after the emergence of MDR bacteria. The
situation continues to be more alarming due to meager efforts put in to
develop new drugs [4].

Today, antibiotic resistance is increasing at an alarming rate.
Microbes have developed resistance to those antibiotics as well that
were considered to be the treatment of last resort. The very recently
emerged mechanism of resistance is the secretion of New Delhi
metallo B lactamase enzymes (NDM). This particular enzyme is
prevalent to Indo-Pak region and from this region it is spreading
to other parts of world through human travel. Various studies have
reported the prevalence of this enzyme in environmental sample as
well. This enzyme has the capacity to breakdown carbapenems group
of antibiotic. Pertinent to mention here is that carbapenems are the
effective and last drugs of choice in curing most of the MDR pathogens.
Thus the situation is gruesome and there is a need for more concerted
effort [5].

There is a general consensus that nano-antimicrobials (NAMs)
could be an effective alternative to conventional antibiotics and helpful
in combating drug resistance. Recent studies have reported improved
efficacy of antibiotics after nano-encapsulation [6].

Nanotechnology, being considered as the technology of future, is
the manipulation of matter on an atomic, molecular or supramolecular
scale. Nanotechnology is playing its role in many areas of health
sciences, drug and gene delivery, dentistry, and diagnostics, though it’s
pre-eminent role is considered to be its extraordinary ability to combat
resistance [6].

All those nano systems, possessing intrinsic antimicrobial
potential or augmenting the overall efficacy and safety of enclosed
or adsorbed antibiotics, are termed as “nano-antibiotics. The key
advantages of nano-antibiotics over conventional antibiotics are that
they can improve bioavailability by enhancing solubility, protecting
the drug from premature degradation, both in vivo and during storage.
Thus, the desired therapeutic effect could be achieved by improving
bioavailability at low dose. Ultimately it will reduce the dose dependent
side and toxic effect of drug, and patient compliance will be improved
indirectly. By targeted drug delivery, drug will be released at site of
action only. The infected site will get the maximum quantity of drug

and antimicrobial effect would be optimum. These nano formulations
can ensure sustained and controlled release of the drug, which help to
reduce therapeutic dose and its frequency. Another advantage offered
by nano-antibiotics is their cost effectiveness and stability during
manufacturing and shipping. Most important problem associated
with conventional antibiotic therapy is antibiotic resistance, which
could also be overcome through nano-antibiotics. So the future of
conventional antibiotics lies in investing in nano-antibiotics [7].
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