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From March 2020 to present day COVID-19 has shut down entire nations crippling several
economic structures. The mortality rate is approximately 2.2% however, the large masses
that have contracted the virus remains a threat for those with compromised immune
systems and long-lasting symptoms e.g., fatigue, joint pains, headaches. The current tactic
as prescribed by the CDC is to adorn protective masks. The primary problem that countries
are facing must deal with decreasing the overall transmission rate. In order to obtain an
accurate result, researchers utilize detection kits with varying methods to gain results
quicker than hospital visits. The ideal use of these test kits allows for rapid, convenient, and
reliable testing. Four notable detection methods commonly used in the United States
include Reverse Transcription-PCR, (RT-PCR), Loop mediated isothermal amplification
(LAMP), Lateral Flow Assay (LFA) and Enzyme Linked immunosorbent assay (ELISA).

PCR assays have been the gold standard to test for viruses and various 
antigens/antibodies, but other techniques should always be used as a 
cheaper alternative such as loop-mediated isothermal amplification. 
Other techniques discussed such as lateral flow assays and ELISA are 
also viable techniques that have proven to be effective. Despite being 
regarded as the best method for detection methods, RT-PCR is 
highlighted to be costly and require extensive labor power which would 
hinder the overall amount of time to process information. This would 
inhibit their ability to become a POC device. The emergence of point of 
care techniques that are CLIA approved are a cost and time efficient 
way to test a large group of people.. LAMP utilizes a similar testing 
method as PCR, but it leaves out the thermal cycling making it easier to 
get results. The same can be said regarding LFAs, however their small 
surface area means they are extremely prone to cross contamination. 
ELISA is another viable option for POC devices, but it still maintains 
the downside of cross-reactivity constantly which would make it 
difficult to use in the field. 
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The current tests that are used to test COVID-19 include PCR, LAMP, LFA and ELISA, 
all of these should be investigated how they can be used for rapid detection in order to 
survey large areas At the moment RT-PCR is the golden standard for testing, but the use 
of other techniques such as RT-LAMP is another viable solution that is not only cost 
efficient but maintains similar levels of specificity and sensitivity. The emergence of point 
of care techniques that are CLIA approved are a cost and time efficient way to test a large 
group of people, the use of lateral flow assays (LFA) are one of these techniques and 
should be improved and used as soon as available Other options include the use of 
competitive enzyme-linked immunosorbent assays (Cp-ELISA) which can still be greatly 
improved by redesigning specificity which will allow for high large amounts of testing at 
a low cost with straightforward readings. ELISA is an immunoassay method that can 
combine the specificity of antibodies with the effective catalytic properties of enzymes to 
provide high specific and sensitive detection of special analytes.  

There remains unexplored areas of nanotechnology that can increase the 
overall accuracy and specificity of rapid detection kits. Through early 
diagnosis the community can hope to control the overall spread of the 
virus. New insight includes changes with primers and probes for select 
devices with an implementation of nanodevices or nanoelectron-
mechanical systems (NEMS) to improve overall effectiveness of the 
toolkits. Areas that should be focused and accelerated or modified in the 
future include biosensors to improve diagnostic methods. Examples 
include but are not limited to transducer technologies, nanoplasmonics, 
ion-gate transistors and optical resonators. An exciting area utilizing 
graphene-based nanoparticles could prove influential in future detection 
kits. For example, the use of 3D printed NP swabs utilizing graphene as 
the solute could improve the collection rate. An area that would have 
been further researched in the laboratory is the use of graphene-based 
nanofibers on the flocked swabs as a substitute to the cotton or nylon. 
Nanofibers and nanoparticles provide potential opportunities in rapid 
detection of SARS-CoV-2 pathogens and the likes.

Conclusion
The outbreak of COVID-19 from the start of March 2020 has affected 
126 million people as of March 2021 according from data recorded 
from the CDC. This suggests that the mortality rate is 2.2%, however 
transmission rates have not decreased, as we are seeing thousands 
testing positive daily in just the US. Fortunately, three companies have 
released vaccines that are being used in the United States. The 
downside of these vaccines remains in the emergency authorization 
through the US FDA meaning that mid to long term side effects are 
still unknown. Regardless of the unknown affects there are millions of 
people being vaccinated with Moderna, Pfizer-Bio-N-Tech or Johnson 
& Johnson. Introduction of nano systems such as nanofibers, 
nanoparticles, NEMS, etc. could provide rapid detection of biological 
pathogens. 

Fig 3. Visual 
representation of 
nanofibers via 
electrospinning process. 
Apparatus is shown in 
the first image. Second 
image shows the size of 
the nanofibers with a 
ruler showing 
centimeters. Third 
image shows the 
nanofibers viewed with 
a 10x objective 
magnification using 
electron microscopy.
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