


Thus far, the integration of nanomaterials with biology 
has led to the development of diagnostic devices, 
contrast agents, analytical tools, physical therapy appli-
cations, and drug delivery vehicles depicted in Figure 1. 
Nanotechnology in medicine
Nanomaterials can be applied in nanomedicine for 
medical purposes in three different areas: diagnosis 
(nano-diagnosis), controlled drug delivery 
(monotherapy), and regenerative medicine. A new area 
which combines diagnostics and therapy termed ther-
anostics is emerging and is a promising approach which 
holds in the same system both the diagnosis/imaging 
agent and the medicine. Nanomedicine is holding 
promising changes in clinical practice by the introduc-
tion of novel medicines for both diagnosis and treatment, 
having enabled to address unmet medical needs, by (i) 
integrating effective molecules that otherwise could not 
be used because of their high toxicity (ii) exploiting 
multiple mechanisms of action (e.g., Nanomag, multi-
functional gels), (iii) maximizing efficacy (e.g., by 
increasing bioavailability) and reducing dose and toxic-
ity, (iv) providing drug targeting, controlled and site-
specific release, favoring a preferential distribution 
within the body (e.g., in areas with cancer lesions) and 
improved transport across biological barriers
The reformulation of pre-existing medicines or the 
development of new ones has been largely boosted by the 
increasing research in nanomedicine. Changes in toxic-
ity, solubility, and bioavailability profile are some of the 
modifications that nanotechnology introduces in medi-
cines. The research in nanomedicine is in initial stage I 
think in the future it will bring a revolutionary change in 
medical field.
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Figure1. Schematic representation of the use of nanomedicine in different domains
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Nowadays, all of us heard the word “nano” in our day-to-day 
life. Interestingly some common people also know the word 
but they don’t know the exact meaning of it. The largest 
automobile manufacturer in India, “Tata company” long back 
also launched one car named “tata nano”. So the word nano is 
very familiar and interesting. The word “nano” originates 
from the Greek word “Nanos” which means dwarf. A 
nanometer (nm) is equal to 10-9 meters. Nanotechnology is 
the understanding and control of matter at dimensions 
between approximately 1 and 100 nm, where unique 
phenomena lead to novel applications. The term 
“Nanotechnology” can be defined as the science and 
engineering of small things, in particular things that are less 
than 100 nanometers in size (in one direction).  
Nanotechnology combines physics, chemistry, biology, engi-
neering, biochemistry, biophysics, earth and environmental 
science, and materials science.  It is a highly interdisciplinary 
area meaning that it involves ideas integrated from many 
traditional disciplines.
What is Nanomedicine?
Nanomedicine is the medical application of nanotechnology. 
Nanomedicine ranges from the medical applications of 
nanomaterials and biological devices, to nanoelectronic 
biosensors, and even possible future applications of molecular 
nanotechnology such as biological machines. Current prob-
lems for nanomedicine involve understanding the issues 
related to toxicity and environmental impact of nanoscale 
materials (materials whose structure is on the scale of 
nanometers, i.e. billionths of a meter). 
Functionalities can be added to nanomaterials by interfacing 
them with biological molecules or structures. The size of 
nanomaterials is similar to that of most biological molecules 
and structures; therefore, nanomaterials can be useful for both 
in vivo and in vitro biomedical research and applications.
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Microbes are ultra-structured living organisms that can be seen under 
a microscope only. Although they are smallest in structure, greater in 
function than all the other living organisms existing on the planet. 
They are omnipresent in their habitat and play important roles in the 
ecosystem. However, this concise article attempted to discuss how 
microbes are playing important roles in human welfare from different 
perspectives as the following.

Medicine: Microbes have been contributing to the treatment of 
hundreds of human diseases since the discovery of the antibiotic 
Penicillin from the fungus Penicillium notatum by Alexander 
Flemming (1929), to date. They are the storehouse of different 
bioactive compounds including antioxidants, anticancer, anti-inflam-
matory, antiparasitic, antidiabetic,  and many others that are crucial for 
drug manufacturing in the present global health crisis.
Foods: All living organisms depend on microbes for food as they are 
kept at the bottom of the food chain. They provide mineral nutrients 
to the producers of the tropic level which animals can obtain. Besides, 
they serve as a master chief that makes different food items. For 
instance, bacteria prepare curd from milk, wine from sugar, pickles 
from vegetable, soy sauce from soybeans, vinegar from different 
fermented materials, chocolate from cocoa beans through the 
fermentation process, etc.
 Oxygen: We typically
think of plants as producing the
 oxygen we breathe. But plants are
 only part of the story. Photosynthetic
 bacteria (called cyanobacteria) living 
in lakes, ponds, and shallow oceans
 produce 50% of the oxygen we breathe. Our oxygen-filled 
atmosphere is the legacy of microbes that lived billions of years ago. 
Before the evolution of photosynthetic bacteria, ancient earth lacked 
oxygen and carbon dioxide was much more prevalent. Cosmetic: A 
wide range of biological compounds, such as bio-surfactant, vitamins, 
antioxidants, pigments, enzymes, and peptides have been isolated 
from bacteria, fungi, and microalgae that are important to produce 
cosmoceutical products.
Plastic bags: Certain bacteria such as Alcaligenes eutrophus, 
Pseudodonghicola xiamenensi, etc. produce polyhydroxy butyrate 
(PHB), a biodegradable and renewable biopolymer that is used in the 
production of bioplastic.
Cleaning dirt: The earth would be filled with corpse without microbes. 
They break down or decompose dead organisms, animal waste, and 
plant litter to obtain nutrients as well as recycle it.
In conclusion, microbes are at work to serve human beings and other 
living entities on earth which reflect that “There are many other great 
workers and not all are human”.
Reference: https://learn.genetics.utah.edu/content/gsl/microbes. 
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Figure: Role of microbes in human welfare.
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The term non-coding RNA (ncRNA) is commonly referred as those 
RNA molecules that does not encode a protein, but this does not mean 
that such RNAs do not contain information nor have function. Despite 
the common belief that proteins carry the majority of genetic 
information, current research indicates that the majority of the 
genomes of mammals and other complex organisms are actually 
transcribed into ncRNAs, many of which are then processed into 
smaller products. These ncRNAs include circRNAs,  microRNAs 
(miRNAs), siRNAs, and probably other classes of small regulatory 
RNAs that have not yet been identified. Moreover, there are tens of 
thousands of longer transcripts, or long non-coding RNAs (lncRNAs), 
whose activities are also mostly unknown. 
The existence of so many different ncRNA species may therefore 
prompt the logical query, "What is all of this stuff doing?" In the early 
days of ncRNA discovery, they were merely viewed as waste. 
Nonetheless, the scientific community is now gradually realizing that 
many or all of these expressed RNAs may significantly influence 
cellular processes and behaviour, despite this notion. It's crucial to 
note that a fraction of these transcripts controls how much and in what 
form each gene gets translated into protein.. 
Given that ncRNAs are an essential component of the cellular 
regulatory system, it has been discovered that they have the ability to 
control the level of gene expression. By interfering with translation or 
degrading the mRNA itself, for example, miRNA and siRNAs can 
lower the expression level of a protein coding transcript (PCT). 
LncRNAs can also affect the expression level PCTs by acting as 
precursor to the small ncRNAs. Whereas on the other hand, the 
lncRNAs can act as miRNA sponge, thus blocking the miRNAs and 
siRNAs, eventually allowing the target mRNA to express. 
One such major finding is that many ncRNAs show abnormal 
expression patters in cancerous tissue. Recently, studies on mutation 
in miRNA precursor gene, an overlapping miRNA and screening of 
several miRNAs have been proved to be directly linked with 
leukemia, lung carcinoma and breast cancer respectively. Disease 
such as Alzheimer’s disease, hearing loss, mental health issues have 
also been discovered to be connected in some way to the ncRNAs' 
differential expression. 
Ultimately, it is clear that till date only a few numbers of ncRNAs 
have been biologically and functionally validated and as others have 
pointes out, even if 10% of current ncRNAs turn out to be functional, 
this would constitute a treasure of new biology. RNA regulatory 
networks may control the majority of complex traits, have a big 
impact on disease, and represent a universe of genetic variation that 
hasn't been fully investigated both within and between species. 
However, given our current understanding of their biochemistry, 
biogenesis, evolution and proper function, it is hard to draw 
conclusions about the functionality ncRNAs, although this is just the 
beginning of understanding the hidden RNA world. 
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