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Editorial

Based on the result from a joint study in 2014, the Prime Minister
David Cameron announced that now 50,000 English and American
die of antibiotic-resistant "superbugs' every year [1]. Now the
worldwide spending on the treatment of ‘superbugs’ are more than 20
billion US dollars annually. If no measures are taken, according to the
current pace of development, by 2050, every year more than ten
million people worldwide will die of 'superbugs'. The 2050 GDP of the
world will contract by 2% to 3.5% due to the drug-resistant bacterial
infection. This problem is regardless of region, color, and ethnicity.
Any affected person may die due to lack of medicine.

The number of new antibiotic-resistant bacteria and viruses
continued to rise significantly every year [2,3]. There is a strong
demand to fight against growing antibiotic-resistant bacteria. In
March 2015, the white house had initiated an aggressive plan aimed at
cutting the fatal infections by half in the USA without five years. This
is quite a challenge because of the widespread use of antibiotics, which
is the main cause of bacterial and viral resistance to antibiotics. About
80% of antibiotics produced in the USA are used for disease
prevention in agriculture. In general, when animals are treated with
antibiotics, the antibiotic residues and their metabolites were directly
discharged out into sewers along with excrement without any
treatments [4-6]. In addition, expired antibiotics and other antibiotic
wastes from farms, hospitals, laboratories, and pharmaceutical
companies were also directly poured into the sewers or underwater.
Studies showed the numbers of drug-resistant bacteria in farm and
hospital sewers are more than 10 times higher than those in regular
household sewers [7-9]. Bacteria have more opportunities to grow
their capability to resist drugs since the antibiotics have a long
residence time in aquatic environments [10-11].

The national strategies, published by CDC [12], to combat
antibiotic resistance include four areas A) Slow the development of
resistant bacteria and prevent the spread of resistant infections. B)
Strengthen national one-health surveillance efforts to combat
resistance. C) Advance development and use of rapid and innovative
diagnostic tests for identification and characterization of resistant
bacteria. D) Improve international collaboration and capacities for
antibiotic resistance prevention, surveillance, control and antibiotic
research and development. Based on these strategies, the white house
seeks to fund discovery of new antibiotics and new diagnostic tools,
and stop of the unnecessary use of antibiotics. The discovery of new
antibiotics and new diagnostic tools has been slow in the last century.
The goal to stop the unnecessary uses of antibiotics is quite a task
because there is no alternative cost-effective approach to replace the
use of antibiotics, thus the initiative may not go far enough to curb the

use of the antibiotics for disease prevention in healthy farm animals. It
is believed that antibiotics will continue to be extensively used until
one or more practical solutions are employed. These topics had been
intensively reviewed recently [13-15]. Readers are recommended to
read those literatures for in depth discussions. Intensive investigations
are obviously required to combat antibiotic resistance. The journal of
Nanomedicine and Biotherapeutic Discovery welcomes any articles,
reviews, or communications in this area.

We would also point out that one fact about the cause of antibiotic
resistance is that the threat to humans from excessive use of antibiotics
is not only because of the use of antibiotics, but also and maybe more
due to the lack of treatment of antibiotic wastes. Thus an approach to
cost-effective removal of antibiotics in wastewater is also significant in
fighting the growth of superbugs.

While in the past decade antibiotic waste has been recognized is a
new class of water pollutants [16-18], there is no standard and effective
solution to treat the waste of antibiotics. Treatment of wastewater
typically relies on biological processes [19-20] to remove chemicals,
including antibiotics. The most commonly used method is the
conventional activated sludge (CAS), elimination of antibiotic depends
on their sludge adsorption and degradation. However, this method is
far from sufficient to remove antibiotics. There is a need to develop a
single or combined method, such as membrane, chlorination, UV,
oxidation, and others to efficiently remove antibiotics from the waste.
The requirements of the method include highly efficient, cost effective,
practical, less toxic, does not cause bacterial resistance, simple, and
safer to use.
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