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ABOUT THE STUDY
The first human corona viruses were identified in the 1960s, and 
they got their name from the spike proteins on their surface that 
form a crown-like structure and are essential to their ability to 
infect. All human corona viruses can be linked to their animal 
ancestors using the most recent sequencing databases. 
HCoV-229E, HCoV-OC43, HCoV-NL63, and HCoV-HKU1 are 
some coronaviruses that are known to induce moderate 
respiratory symptoms similar to the "common cold." Both the 
Middle East Respiratory Syndrome Coronavirus (MERS-CoV) 
and the Severe Acute Respiratory Syndrome Coronavirus 
(SARS-CoV), which first appeared in 2002 and 2012, 
respectively, are more contagious and are the cause of serious 
illnesses in young children, the elderly, and patients with 
compromised immune systems.

SARS-CoV-2, a new coronavirus, was discovered in December 
2019, and an outbreak was then first noted in Wuhan, China. 
The virus is mainly transmitted through direct touch or 
respiratory droplets in a proximity- and time-dependent way, 
sometimes requiring close contact within 6 feet over a period of 
15 minutes or longer, according to the Centers for Disease 
Control and Prevention (CDC) of the United States. However, 
new research has shown that there is a chance for airborne 
transmission in some situations, such as extended exposure in a 
location without adequate air handling. Through travel, the virus 
spread quickly over the world, resulting in approximately 72 
million illnesses and one million fatalities as of December 14, 
2020. It is understood that the reported statistics are 
underestimates of actual infection cases since infected but 
asymptomatic individuals were unlikely to have been tested, as 
well as the basic absence of testing methodology and uniform 
reporting systems. Within a few weeks of its discovery, the 
genetic sequence of SARS-CoV-2 was made public, and it was 
determined to be a beta coronavirus with a high degree of genetic 
resemblance to SARS-CoV. The Coronavirus disease of 2019 
(COVID-19), which is caused by SARS-CoV-2 infection, is 
unexpectedly difficult to identify, trace, and eradicate even 
though it is less lethal than SARS-CoV. This is because of the 
extended incubation period and the absence or mild symptoms 
of the disease. According to reports, the incubation period after a

first exposure to SARS-CoV-2 lasts for roughly 2 to 14 days; 
however it may differ depending on the patient's age and 
comorbidities. SARS-CoV-2, like SARS-CoV and MERS-CoV, 
primarily affects the airways and causes symptoms and sickness 
ranging from minor respiratory infections to severe acute 
respiratory syndrome, the latter of which can cause organ failure 
in some individuals and ultimately result in death. Fever, a dry 
cough, tiredness, and dyspnea are the most typical COVID-19 
symptoms, but pneumonia and systemic infection characterise 
severe cases.

Vaccines have dramatically extended life expectancy during the 
past 100 years, fundamentally altering society and the economy. 
The terrible effects of many infectious diseases have diminished 
as vaccination has been more widely available and used. The 
seasonal flu, which imposes a heavy financial and social burden 
in exchange for annually saving thousands of lives, serves as an 
example of how expensive it is to treat infectious diseases. These 
expenses can be minimized by widespread prophylactic 
vaccination, which is essential for preventing viral infections in 
humans in an effective and long-lasting way, with total 
elimination or greatly reduced transmission among the herd 
population as a result. By utilizing the developments in materials 
science approaches to delivery systems, prevention strategies and 
therapeutic options against COVID-19, such as convalescent 
plasma, monoclonal antibodies, repurposed medications that are 
already approved in the clinic, and a variety of vaccines, are 
being frantically investigated. Over 200 vaccine candidates are 
being researched globally, but it is still unclear how to create a 
COVID-19 vaccine that is both secure and highly immunogenic. 
The biggest challenges in developing a COVID-19 vaccine 
include the inability to produce long-lasting immunity, the 
difficulty in validating and targeting the right vaccine platform 
technologies, and the inability to control the cytokine storm 
Emerging vaccination techniques utilizing nanotechnology are 
very versatile and aid in accelerating vaccine development in 
addition to conventional vaccine forms such as inactivated or 
live attenuated viruses, viral vectors, and subunit vaccines. 
However, the majority of these platforms have not yet received 
human use authorization, raising concerns about their long-term 
security as well as their capacity to strengthen and sustain 
immunity. Relying solely on "S-only" vaccinations raises
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creation of reliable vaccines. As a result of international 
partnerships and competitions between the pharmaceutical 
industry and the research community, beginning with the 
historically quick clinical trials, the prior clinical experience with 
SARS-CoV and MERS-CoV is still insufficient to justify the 
timely, global availability of COVID-19 vaccines.

Potent antigens must be formulated in vaccine carriers that are 
not only intended to deliver the payloads to target cells along 
with the proper stimulations but also address specific challenges 
COVID-19 vaccination such as long-term immunity and avoided 
cytokine storms in order to achieve high tittered neutralising 
antibodies and cellular immunity. The needs for COVID-19 
vaccines may be satisfied by a large library of nanomaterials that 
were initially created for the delivery of peptides, proteins, 
nucleic acids, viruses, and cells. Innovative vaccine formulations 
are crucial to combating the immense scientific, clinical, and 
societal challenge posed by COVID-19.
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additional issues because SARS-CoV-2 Spike (S) protein 
mutations have been found, and other candidate vaccines may 
need to be created and evaluated. An antigen or several antigens, 
adjuvant(s), and a delivery platform have historically made up 
the ideal vaccine. These components should specifically be 
efficient against the target infection, safe for a wide variety of 
populations, and able to induce long-term immunity. This article 
discusses the SARS-CoV-2 virus and the immune response that 
results from infection, available medical treatments, the rationale 
and methods for developing the COVID-19 vaccine, and the 
potential contributions of vaccine delivery technologies to the 
fight against the unprecedented pandemic.

CONCLUSION
The medical and epidemiological characteristics of COVID-19 
are distinct and unexpected, necessitating unheard-of 
investments investments of time and money, particularly in the 
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