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Abstract

In December 2019, Wuhan, China, became the epicentre of the coronavirus disease 2019 (COVID-19) pandemic, which was brought on by the SARS-CoV-2 coronavirus. The virus has so far infected a certain number of people, killing around that many people worldwide. The isolation of numerous treatments from patients who were subsequently administered as a result of the person-to-person transmission of COVID-19 infection. Every significant component of our civilizations has been affected globally by the current developing COVID-19 pandemic. In this chapter, perspectives regarding the effects of COVID-19 on the employment of biosensors, vaccinations, and antiviral nano systems to battle COVID-19 are envisioned, along with a list of short-term solutions that can be used now and long-term solutions that need more research. Given brief regarding the current methods of COVID-19 resolutions.
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              Introduction

              Overview on coronavrus

Coronaviruses are single-stranded RNA viruses that are spherical, enclosed, and belong to the subfamily Coronavirinae of the family Coronaviridae (order Nidovirales).1  The aquaculture industry was where the first new coronavirus epidemics (COVID-19) were identified. From Wuhan City in China's Hubei Province, it had spread to 214 countries, territories, and locations by the middle of December 2019..1,2 The coronavirus is one of the major illnesses that mostly affects the human respiratory system. The large group of viruses known as coronaviruses are contagious to both people and animals. As was the case with the spherical, encapsulated, single-stranded RNA-based Middle East respiratory illness (MERS-CoV) and Severe Acute Respiratory Syndrome (SARS-CoV) viruses, animal coronaviruses can occasionally arise, infect people, and then spread to other humans.3,4 Over the past 20 years, it caused over 10,000 cases overall, with death rates of 10% for SARS-CoV and 37% for MERS-CoV. The infection can spread to soft tissues including the lips, eyes, and nose. The pathogen is SARS-CoV-2, a single-stranded RNA virus with a small genome of 26–32 kb and a range of diameters from 65–140 nm. Chinese experts immediately recognized the virus as the 2019 novel coronavirus (2019-nCoV). On February 11, 2020, the WHO identified the 2019 novel coronavirus (COVID-19), which sparked a coronavirus outbreak. The projected reproduction rate was somewhat around 1. (range from 2.24 to 3.58).
How coronavirus infected and damge the human body?
After extensive research to understand how the novel Coronavirus impacts people, some scientists have discovered two distinct types of cells in the human nose that serve as the site of the body's first infection.5
According to a study by The Indian Express, goblet cells and ciliated cells are the two types of cells where the SARS-CoV2 entrance process takes place and the virus first attacks. 6
According to the article, researchers from University Medical Centre Groningen, Welcome Sanger Institute (UK), University Côte d'Azur, and CNRS, Nice identified this study. To be sure, Goblet cells are located alongside the respiratory tract and are responsible for producing mucus in the nose. Contrarily, ciliated cells are hair-like cells that aid in sweeping dust or mucus to the throat.
Now, contrary to what the paper claimed, the virus actually has a lock and key effect. This particular virus contains a spike of protein on the surface of its lipid envelope. Another protein (ACE2) that resides on the human cell is unlocked by this protein.
The virus then enters the human cell after this is done. There, a different protein is used.
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Fig.1 shows the how corona viruses targeted the human cell

A. Various coronavirus entry stag3es at which coronavirus spike may be active by host cellular proteases.
B. An schematic illustration of the coronavirus spike’s three dimensional ( 3D) Structure of coronavirus spike. S1, receptor – binding S2 membrane fusion subunit, and TM transmembrane anchor.
C. A schematic illustration of the coronavirus spike’s 1D structure. N-terminal domain, or NTD. The coronavirus S2 structural components FP (fusion peptide), HR1 (heptad repeat 1), and HR2 (heptad repeat 2) are involved in membrane fusion.
D. Comparison of the sequences of the spike proteins from SARS-CoV-2, SARS-CoV, and two bat coronaviruses that are similar to SARS in an area around the S1/S2 boundary. SARS-CoV-2 alone.
E. A putative PPC motif—RRAR—can be found in E. spike (residues in the box).



             Symptoms:
When COVID-19 illness first manifests, the most typical symptoms are fever, cough, and exhaustion. Other symptoms include sputum production, headache, hemoptysis, diarrhoea, dyspnea, lymphopenia, conjunctivitis, aches or pains, and serious symptoms include difficulty breathing or shortness of breath, chest pain or pressure, loss of speech, or inability to move.7–9



Fig 2 show the systemic and respiratory disorders of the COVID-19 7–9




Global scenario

Corona virus CoviD-19, which started only a few months ago, was first detected in Wuhan, China, in December 2019. Today, it has spread over the entire world, beginning with one case and now involving millions of cases.10,11
The United States, which has 7.11 million novel coronavirus cases, is the worst-affected country, followed by India (6 million novel coronavirus cases), Brazil (more than 4 million corona cases), and Russia (more than 1 million cases of coronavirus infection). These ten countries are listed in order of worst to least affected. More than 8 lakh coronavirus cases have been recorded in Colombia, 8 lakh cases have been reported in Peru, 730,317 coronavirus cases have been verified in Mexico, 716,481 cases have been reported in Spain, and Argentina The number of deaths from COVID-19 has increased to 15,749, while South Africa has reported 670,766 coronavirus cases.12
The 10 nations—Palau, Micronesia, Marshall Islands, Nauru, Kiribati, Solomon Islands, Tuvalu, Samoa, Vanuatu, and Tong—with no instances of COVID-19 reported.
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Fig.3 show the graphically represented the update of COVID-19  in india till october 2020
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Fig.4 show the graphically reperesented the update of COVID-19 in world wide till october 2020.
Above both graph show the latest update on corona virus disease who are infected and recover with these disease.In India most five state which is highly affected with COVID-19 is Maharashtra, Tamilnadu,  Andhra Pradesh, Karnataka, Uttar Pradesh.
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Fig.5 show the graphically represented the update of COVID-19 in India with highly affected state with till October 2020
Overview on nanoparticles

A nanoparticle is a microscopic particle with a size between 1 and 100 nanometers. The physical and chemical characteristics of nanoparticles, which are invisible to the human sight, might differ dramatically from those of their bigger material counterparts. 13 Nanoparticles are tiny, but they have a high surface-to-volume ratio, which gives them amazing, unique properties. These qualities have led to the application of nanoparticles in the fields of biotechnology, medicine, drug delivery, sensors, and DNA labelling as well as their treatment as a bridge between bulk materials.14
Particularly with nucleoside analogues and delivery systems that have potential use against drug-resistant human immunodeficiency virus infection, nano methods have been frequently used to increase the distribution and efficacy of antiviral drugs. 8 With freshly created drug formulations, the several nano delivery technologies that are available can be utilised to effectively deliver medications with quicker therapeutic indices for COVID-19..
Types of nanoparticles (10)
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Fig 6 show the types of nanoparticles


(A) Polymeric nanoparticles

(B) Solid lipid nanoparticles

(C) Liposomes

(D) Dendrimers

(E) Quantum dot

(F) Metallic nanoparticles



             Nanoparticles reported as aantiviral drug

Due to its numerous advantages, such as controlled drug release, protection against active component degradation, and cell targeting, nanoparticles have grown in popularity as a drug delivery technology in recent years..
They have been suggested as antiviral medication carriers to raise their therapeutic index. Antiviral medication release kinetics may be altered using nanoparticulate-based systems, which may also improve bioavailability, efficacy, and reduce undesirable drug side effects and medical expenses. Additionally, they might make it possible to deliver antiviral medications to particular target sites and viral reservoirs in the body. These qualities are particularly significant in viral infections, which call for high dosages of medication and in which many active compounds have low bioavailability.. 15–18
Various pathways are currently known for how nanoparticles exert their antiviral activity.
First, the distinct characteristics of nanoparticles like,19,20

(1)  particle size is tiny (which can facilitate drug delivery into anatomically privileged sites),

(2) large surface-to-volume ratio (allowing for the accommodating of big pharmacological payloads), and
(3) tunable surface charge (to allow cellular entry across the cell membrane that is negatively charged) make nanoparticles attractive tools for viral treatment.
Second, it has been demonstrated that nanoparticles can have intrinsic antiviral effects due to the presence of biomimetic characteristics. Popular examples of this are dendrimers and silver nanoparticles.
Third, by constructing a stable structure or making modifications with polymers like polyethylene glycol, it may be possible to functionalize drug encapsulation through optimal drug dosage and improved distribution.
Finally, is assumed that by designing nanoparticles with targeting moieties to increase specificity to desired cell type, target tissues or subcellular compartment, drug delivery can be greatly improved.19
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In the future, treatments for viral infections like influenza, dengue, Ebola, corona, HIV, herpes, and zika viruses will include nanotraps, nanorobots, nanobubbles, nanofiber, and nano Diamonds as well as mathematical modelling..


1. ROLE OF NANOTECHNOLOGY USED IN DIAGNOSIS OF COVID-19

By locating and isolating cases and tracing contacts, diagnostics may be crucial to the containment of COVID-19 and speed up the adoption of control measures that limit the spread (i.e. Identifying people who may have come into contact with an infected patient).21–23
Nanotechnology opens up new avenues for the creation of low-cost, adaptable detection techniques, secure personal safety tools, and novel, effective medications. In patients with extremely low viral loads, nanosensors are now a reality and may detect extremely low bacterial and viral concentrations, warning clinicians even before symptoms appear. According to the joint WHO taskforce and China, 104 SARS-cov-2 virus strains were discovered and sequenced between the end of December 2019 and the middle of February 2020.. 24
Different nano-based approaches for diagnosing COVID-19 have been developed, and they have benefits over molecular ones. The approaches that are being created right now are outlined below. 3
· Point-of-care testing
· Optical biosensor nanotechnology
· Nanopore target sequencing (NTS)
· Reverse transcription loop-mediated isothermal amplifies cation (RT-LAMP) coupled with a nanoparticles-based biosensor (NBS) assay

Point of care testing
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Fig 8 Instrument of piont of care testing

To treat patients without sending samples to centralized labs, point-of - care tests are used, yielding results without needing a testing network to classify infected patients. The identification of lateral flow antigen for SARS-cov-2 is a point of care considered for the diagnosis of COVID-19.
Commercial lateral flow tests are included on a membrane strip that resembles paper and is coated with two lines: one line contains gold nanoparticle antibody conjugates, while the other line collects the antibodies. The membrane is used to collect samples from patients (such as blood and urine), and then capillary action pulls the protein over the membrane. As the first line passes, the antigens bind to the gold conjugate of the nanoparticle-antibody, and the complex moves across the membrane. The trapped antibodies immobilise the complex when they join the second side, where the red or blue side is visible. Individual gold nanoparticles are red, and when they form clusters, the plasmon bands they are associated with turn the solution they are in blue. In academic labs, numerous platforms, including paper-based systems, electrochemical sensors, .3,25–27


OPTICAL BIOSENSOR NANOTECHNLOGY

Thanks to a new method based on optical biosensor nanotechnology, the coronavirus may now be identified directly from patient samples in around 30 minutes without the need for centralised laboratory testing. It is now straightforward to determine whether someone has the coronavirus or the influenza virus thanks to new technology. This project will eventually be utilised to treat people for ailments other than the current pandemic. The new biosensor technology can also be used to examine other coronavirus types that are prevalent in animal reservoirs, such as bats, in order to identify and follow the possible evolution of these viruses and stop future human epidemics.. 3,28,29
Nanopore target sequencing (nts)

In just 6–10 hours, the NTS system concurrently detects SARS-CoV-2 and eleven other respiratory viruses. Although it can be expanded to diagnose other viruses and disorders, it is sufficient for the current diagnosis of COVID-19. NTS is based on internal primary panels for the amplification of 11 unique gene fragments relevant to SARS-CoV-2 virulence, such as orf1ab, and nanopore platform sequencing of the amplified fragment..

This method uses a nanopore sequencing technology that can sequence long nucleic acid segments and analyse the results in real time. Within minutes of sequencing, SARS-CoV-2 infections can be confirmed by mapping the sequence reads to the SARSCoV-2 genome and examining the identity, validity, and read number of the output sequence.. 
For all test materials, the NTS is performed on a single Minion sequencer chip, and the sequence data is periodically examined using an internal bioinformatics algorithm. Both high identity reads were calculated by mapping output reads onto the SARS-CoV-2 genome in an effort to boost plasmid concentrations. By using only one or two areas as a reference for qPCR, NTS is unable to identify whether a sample is positive for infection; instead, data from all target regions should be included. 3,30,31
Reverse transcription loop-mediated isothermal amplifies cation (rt-lamp) coupled with a nanoparticles-based biosensor (nbs) assay
People all throughout the world are concerned about the rapidly spreading and highly lethal respiratory disease COVID-19. Currently, real-time RT-PCR is used to diagnose SARS-CoV-2 using its nucleic acid (reverse transcription polymerase chain reaction). The LAMP approach is quite accurate since the target sequence is determined by six or eight different places using the RNA as a direct reference. The shift in colour macroscopically represents the outcomes of the detection.
These techniques include helicase-based, loop-controlled, and isothermal recombinase polymerase amplification. In a number of academic laboratories, the RT-LAMP assays for SARS-CoV-2 have been created and clinically validated. An easy-to-use, single-tube RT-LAMP-NBS assay has been developed for the diagnosis of COVID-19.
This approach has the advantage of being easy to use and just requiring inexpensive, basic equipment (such as a heating block or water bath) for 30 to 40 minutes to maintain a consistent temperature (63 ° C). Studies have shown that NBS, a simple and user-friendly technique, can visibly and objectively reveal the effects of RT-LAMP in comparison to previously developed COVID-19 RT-LAMP assays. As a result, there is no longer a need for time-consuming processes (like electrophoresis), specialized reagents (like pH indicators), or pricy machinery (e.g., real-time PCR).
The test phase of an isothermal process involves the simultaneous amplification and identification of two target sequences. Future studies will be able to improve the reaction's variables (such the amplification temperature) and show that COVID-19 RT-LAMP is a viable process. Characteristics of COVID-19 RTLAMP-NBS.3,32,33
Role of nano medicine used in covid-19
There are numerous infectious disease treatments that use nanoparticles, both now and in the future. The focus of nanoparticle development will be on developing rapid treatments for illnesses.34,35 Several viral infectious problems are being treated with dendrimers and metallic nanoparticles.
All areas of medicine are impacted by nanomedicine, which is also regarded as a significant tool for developing novel vaccines, nanotherapeutics, medical imaging, and biomaterials for regenerative medicine.36 The major method for soft nanoparticles is the creation of the biopharmaceutical, pharmacokinetic, and pharmacodynamic aspects of drug loading. The effectiveness and safety of the treatment may be impacted by nanoparticles' ability to promote targeted drug delivery (either passively or actively) and controlled drug release rates. In addition to soft and metal nanoparticles, nanomedicines have been used largely for their diverse antimicrobial (antibacterial, antifungal, antiparasitic, and antiviral) properties. 37
In this regard, nontechnology offers a fresh approach to antiviral therapy that takes into account specific targeting. In order to prevent saras-cov-2 from entering the host cell and becoming active, the method of using nanoparticles to resist it may entail certain procedures. Since inhibiting viral surface proteins can result in virus inactivation, targeted nanoparticles made to bind to virally generated proteins may prevent viral internalisation. Metal nanoparticles have been shown to impede a virus' ability to adhere to the cell surface, which prevents viral internalisation and prevents viral proliferation after the virus enters the body. Nanoparticles have already been effective against a number of viruses, including the monkey pox virus, the hiv virus, influenza virus, herpes simplex virus, respiratory syncytial virus, and transmissible gastroenteritis virus.
The viral protein or envelope is bound to nanoparticles in the mode of action, interfering with the host cell's contact. The effectiveness of the treatment is influenced by the nanoparticles' size, shape, and surface load. However, precautions must be taken to prevent host cell cytotoxicity in terms of concentration. Organic nanoparticles have been used to deliver antiviral drugs such zidovudine, acyclovir, dipivefrine, and remdesivir in an effort to boost drug bioavailability, enable efficient drug administration, and enhance targeted antiviral action.

Due to their versatility, nanoparticles are adjustable vectors for virus targeting and targeted drug delivery. Antimicrobial drugs such chloroquine, lopinavir, ritonavir, ribavirim, and remdesivir have been tested in clinical trials for covid-19 and have shown promise against sars-cov-2. Antimicrobial drugs can be nanoencapsulated, which may result in the development of more effective treatments for covid-19 and other viral diseases.3,34
Future prospective

A global health epidemic currently threatens the entire planet. The infection-to-mortality ratio of covid-19 has surpassed set thresholds, making it unique from other viral diseases. Medical experts and scientists can eliminate the threat posed by sars-cov-2 and provide the groundwork for averting any pandemics by cooperating. In the fight against COVID-19, research, technological development, and application are our most powerful weapons. It is possible to enhance nanotechnology methods to control, monitor, and halt the spread of covid-19. Nanotechnology has made a unique collection of tools available that can greatly improve our understanding of viral infections and the crucial creation of diagnostic and therapeutic platforms. By cooperating to prevent and manage any virus outbreaks in the future, we can stop the current epidemic.
In order to be employed as a first-aid remedy against unanticipated viral epidemics or pandemics, an ideal antiviral medication will need to exert a broad-spectrum activity against viruses of many families.
Sars-cov-2 is still a serious issue for people, and covid-19 is not yet medically treatable with any medications.
Nowadays, the most popular treatments for the numerous viral infection disorders are dendrimers and metallic nanoparticles.
 Conclusions

The study shows that nanotechnology has enabled the development of multiple very efficient biosensors, nanovaccines, and antiviral composites for closely related viruses. The production of sars-cov-2 agents will benefit from this collection. In order to combat the COVID-19 pandemic, nanotechnology has a lot to give. In the coming months or year, the distinctive properties of nanosized sensors, vaccines, and antiviral nano nano sensors will be crucial.
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