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ABSTRACT 

People of all ages must lead healthy lives and advance wellbeing in order for sustainable 

development to occur. The global economy is being weakened by COVID-19, which is also 

disrupting the lives of billions of people worldwide. By the end of 2019, the novel coronavirus 

that causes severe acute respiratory syndrome (SARS-CoV2) abruptly began to spread, giving 

rise to the term coronavirus disease 2019 (COVID19). There is currently no proven treatment 

for COVID-19. Finding efficient therapies is urgently needed to care for patients and control 

the spread of SARS-CoV2 among humans. The treatment medicines that may be employed to 

fight the SARS-CoV2 infection were emphasized for the current review. Numerous 

medications have been repurposed for COVID19 therapy since the disease's emergence. 

Regarding the treatment of COVID-19, existing medications such as chloroquine (CQ), Along 

with chloroquine, we also investigated monoclonal antibodies, restorative plasma, Chinese 

herbal treatment, and natural compounds, including remdesivir, hydroxychloroquine (HCQ), 

and nucleoside analogues. Although initial clinical trials demonstrated that CQ/HCQ had 

antiviral activities, further investigations revealed significant debate over its suitability for 

treating COVID-19. Preventing the virus from interacting with human cell receptors for 

angiotensin converting enzyme 2 is one of these medicinal medicines' biological defenses 

against SARS-CoV2. Many of studies about the role of nanomaterials in treating Covid-19, 
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based on their unique physical, chemical and biological properties, which depend on shape 

and size, as the use of nanomaterials is considered a promising future to eliminate viruses, 

including Covid-19. 

KEYWORDS: COVID-19, antiviral treatment, vaccine treatment, plasma treatment.  

INTRODUCTION      

 Since countries declared public emergencies due to the entry of an intruder virus coming from 

China during the period from February to March 2020, the economic, social and health sectors 

have begun to be affected one by one, and the state of panic is rising little by little as a result 

of the outbreak of a new disease, Covid-19, which the World Health Organization classified as 

a worldwide pandemic. which led to human losses. And, as a result of its economic and social 

implications, its wreaked havoc on society, with particularly severe ramifications in the sports 

business. Many communities experienced periods of isolation and reduced economic activity 

as a result of the lockdown. Sports activities have been halted due to the shutdown. Acute 

respiratory symptoms, which point to a respiratory tract infection, are the main clinical 

indicators of COVID-19. Acute respiratory distress of notable magnitude the coronavirus-2 

(SARS-CoV-2) is the source of this sickness. In December 2019, the virus was initially discovered 

in Wuhan, China's Hubei Province. It quickly expanded to other regions of the world and 

turned into a pandemic. The US government has not designated a particular treatment target 

for the coronavirus that causes severe acute respiratory syndrome (SARS-CoV-2). 

Administration of Food and Drugs (FDA). Covid-19. Various medications are being used in 

clinical trials and compassionate use procedures due to their limited clinical experience and in 

vitro activity (against SARS-CoV-2 or kindred viruses). There is currently no recognized 

effective medication [1]. 

 For COVID-19, there is no proven therapy. The most crucial strategy is to stop viral 

transmission through quick isolation and disease control measures. Due to the fact that 

COVID-19 spreads primarily through respiratory droplet infection, extreme caution is required 

when using personal protective equipment, assessment, notification of the true picture and 

masks, as well as prevention of spread through travel restriction, isolation, and screening of 

individuals. Acute lung damage and pneumonia are mostly treated empirically. [2]  

Current therapies: 

 The People’s Republic of China’s National Health Commission released Diagnosis and 

Treatment of Pneumonia Caused by COVID-19(updated to version 6) [3], states that current 

treatments primarily concentrate on symptomatic and respiratory support due to the absence 

of COVID-19 effective antiviral treatment. WHO advised extracorporeal membrane 
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oxygenation (ECMO) for patients with persistent hypoxemia, and almost all patients accepted 

oxygen treatment [4]. According to their circumstances, some serious patients receive rescue 

therapy contains immunoglobulin G and recuperating plasma [5].  

A vaccination, novel pharmacological compounds, or the repurposing of certain current 

medications are just a few of the therapy methods that urgently need to be designed and 

developed. On account of humanitarian considerations, the medical community and the 

biotech sector must act immediately. 

Antiviral treatments: 

 Based on our past battles with the MERS-CoV and SARS-CoV outbreaks, we may be able to 

make some inferences for possible remedies for the coronavirus [6]. Antiviral medications and 

systemic corticosteroid therapy include methylprednisolone, ganciclovir, ribavirin and 

acyclovir. Neuraminidase inhibitors (oseltamivir, peramivir, zanamivir, etc.) are another kind 

of medication [7,8], are ineffective and not recommended for COVID-19 for influenza viruses. 

Adenosine nucleotide analog prodrug Remdesivir (GS-5734), containing 1′-cyano substitutions 

and having broad-spectrum antiviral activity against different RNA viruses. Remdesivir may 

inhibit the NSP12 polymerase even in cases when ExoN proofreading activity remains 

unaltered, according to data from in vitro cell lines and mice models [9]. Remdesivir was 

reportedly used to treat the first COVID-19 infection to happen in the US [10]. A repurposed 

medication with considerable promise to treat COVID-19 is chloroquine. Chloroquine has been 

used to treat malaria for a long time [11], while its mechanism of action against some viral 

infections is unclear. Several potential processes are looked into: Chloroquine has a strong 

impact on the infection and dissemination of the SARS-CoV and can impede numerous viruses' 

pH-dependent replication processes [12, 13]. Additionally, TNF- and IL-6 synthesis and release are 

suppressed by chloroquine's immunomodulatory actions. Furthermore, it functions as a 

brand-new family of autophagy inhibitors [14], which may prevent viral infection and 

replication. Numerous studies have shown that chloroquine prevents SARS-CoV cellular 

receptors from being glycosylated [13] and to continue to function in Vero E6 cells during the 

COVID-19 infection's both the entrance and post-entry phases [15]. The recently discovered 

SARS-CoV-2 was successfully inhibited in vitro by remdesivir and chloroquine together. 

MERS-prognosis CoV's may be improved by the HIV treatment drugs lopinavir and ritonavir, 

which are protease inhibitors [16,17] and SARS-CoV [18] patients, according to earlier research. 

After receiving lopinavir/ritonavir (Kaletra®, AbbVie, North Chicago, IL, USA) medication, the 

coronavirus viral levels of a COVID-19 patient in Korea dramatically reduced, according to a 

report [19]. Physicians treating patients with symptoms associated with pneumonia at the 

Shanghai Public Health Clinical Center in China also combined Western and Chinese medicine. 
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Arbidol, Shufeng Jiedu Capsule, and lopinavir/ritonavir (Kaletra®) were all used together in 

this treatment (SFJDC, a traditional Chinese medicine) [20]. The other antiviral medications 

include favipiravir, nafamostat and nitazoxanide. Antiviral medication has been the subject of 

several emergency clinical studies. While no antiviral medication has been proven to be 

effective by rigorous "randomized, double-blind, placebo-controlled studies", Certain 

therapeutic effects of various medications have been demonstrated in clinical studies. 

According to the current agreement, It is recommended to focus on patients who are 

extremely sick and have high-risk features when administering drugs with potential antiviral 

effects early in the course of the illness. Lopivir/ritonavir and ribavirin should not be used 

separately. It is not advised to take azithromycin alone or in combination with 

hydroxychloroquine. The following medications may still be used and further tested in clinical 

settings [19,20]: (See Table 1 for details) 
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Table 1: (widely used antiviral medications with high potency) 

may now be combined with an Fc fragment and utilized to combat the virus on the cell 

surface. There may be hope for the human immunoglobulin G, Fc domain linked to the 

extracellular domain of the ACE2 protein [46]. The COVID-ACE2 Fc fusion protein may be able 

to neutralize the virus and stop lung damage. Additionally, it can be utilized to provide 

healthcare professionals with passive immunity. They are all still quite experimental. A 

medicine named CAMOSTAT that affects the TMPRSS 2 protein is mentioned in an intriguing 

research [47] as a potential way to block viral entrance since the protein is used by the virus. 

Nutritional Supplements treatments: 

 Unknown is the function of dietary supplements in the management or prevention of COVID-

19. For both therapy and prevention, a number of supplements are being studied in 

conjunction with other therapeutic methods (such as zinc, vit. D, and vit. C) [48–57]. Adverse 

reactions from high dosages and the possibility of medication interactions are safety issues 
[58-60]. 

Utilizing a zinc supplement may be beneficial for phagocytosis and intracellular killing as well 

as immune function modulation. At order to inhibit viral replication, ARB (losartan and 

telmisartan) should be administered in therapeutic levels combined with zinc. The epithelial 

cells of alveoli and trancheobronchial spaces are highly expressed with ACE2 receptors, which 

may facilitate viral entrance [61]. So, it is possible to experiment with using ARBs in 

nebulization. 

Traditional Chinese Medicine Therapy (TCMT) or Herbal treatments: 

 In China, traditional Chinese medicine is still widely used today, having been heavily utilized 

during the last SARS-COV outbreak. These were the five plants that were used the most 

frequently: Astragali Radix (Huangqi), Lonicerae Japonicae Flo, Atractylodis Macrocephalae 

Rhizoma (Baizhu), Saposhnikoviae Radix (Fangfeng), Glycyrrhizae Radix Et Rhizoma 

(Gancao), and Astragali Radix (Huangqi) [62]. 

oxygen therapy and monitoring: 

Target SpO2 > 94 percent and administer supplementary oxygen treatment right away to 

patients who have SARI, respiratory distress, hypoxemia, or shock. Adults experiencing 

emergency symptoms, such as difficulty breathing or no breathing at all, severe respiratory 

distress, coma, convulsions shock, central cyanosis need to have their airways managed and 
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given oxygen treatment in order to achieve SpO2 levels of 94 percent or above during 

resuscitation. During resuscitation, start oxygen treatment at 5 L/min and adjust flow rates 

until the goal SpO2 is 93 percent; Use a reservoir bagged face mask if the patient's condition 

is really bad (at 10-15 L/min). The goal is > 90% SpO2 in non-pregnant individuals after the 

patient is stabilized, and 92-95 percent in pregnant patients [63-72]. 

During resuscitation, children should get oxygen treatment and airway control with a target 

of getting their SpO2 to 94 percent or higher; if not, the target is 90 percent. Emergency 

symptoms in children include difficulty breathing or no breathing at all, severe breathing 

difficulties, convulsions, shock, coma, or central cyanosis [72]. In order to ensure that small 

children would endure the procedure, nasal prongs or a nasal cannula should be used. 

Convalescent Plasma Therapy (CPT): 

 The creation of a system with a suitable infrastructure is necessary to undertake convalescent 

plasma treatment for COVID-19. The necessity for convalescent serum donation necessitates 

the recruitment of a group of donors who have fully recovered from their disease. Apheresis 

processing requires blood banking facilities. It is necessary to undertake certain tests, such as 

virological assays to quantify viral neutralization and serological assays to identify SARS-CoV-

2 antibodies in serum. The required laboratory assistance should be implemented in order to 

carry out the testing for neutralizing antibodies. It is necessary to create protocols for the 

secure collection and application of convalescent plasma. It is recommended to combine 

clinical usage with clinical studies to evaluate the effectiveness, safety, and immunologic 

responses. It is important to expedite regulatory assessment and clearance. Pharmaceutical 

firms should strive to provide very pure preparations with a high titer of SARS-CoV-2 

neutralizing antibodies as opposed to convalescent plasma. Although It takes months to 

prepare hyper-immunoglobulin, it may be safer and have a greater level of neutralizing action 
[73]. 
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Figure (1): (Mechanisms of action of anti COVID-19 convalescent plasma [73].) 

Blood plasma is taken from a patient who has recovered and given to a patient who is 

exhibiting symptoms called convalescent plasma (CP) therapy. Since more than a century ago, 

several infectious illnesses have been prevented and treated by CP treatment, a traditional 

kind of adaptive immunotherapy [74]. Testing grounds for the efficiency of CP included the 

Spanish flu in 1915–1917, SARS (in 2003), influenza A (H1N1) (in 2009), Ebola (in 2013) and avian 

flu A (H5N1) (in 2014) [78]. According to a number of short observational research projects 

conducted throughout the course of the COVID-19 epidemic, CP may be an important 

component of a successful treatment plan for individuals with severe illness [79]. Wuhan's 

COVID-19 pandemic saw the first use of CP treatment on five patients who had advanced 

illness [80]. According to computed tomography (CT) scan results, the inflammatory 

biomarkers of four out of the five patients had improved, and the pulmonary lesions in all of 

the patients had as well. In the study by Duan et al., it was reported that clinical results in 10 

patients who underwent a just one infusion of CP improved and that no negative 

consequences were observed [16]. Two short case studies with five and six patients later 

revealed similar outcomes, respectively [81,82]. In their investigation, Salazar et al. [83] treated 

25 patients with CP therapy and shown that it was a secure therapeutic alternative. The Food 

and Drug Administration (FDA) of the United States states that CP administration may have a 

therapeutic effect on the treatment of COVID-19 [84]. Even more emphasis has been placed on 

the fact that the therapeutic impact of CP treatment is also protective [85]. The simplest and 

most practical method of acquiring passive immunity use of plasma with high-titer antibodies 

obtained from COVID-19 disease survivors in this instance [86,87]. Virus neutralization supplied 

by the produced antibodies serves as the primary definition of protection in CP therapy [88]. 

Nanotechnology treatment: 

The FDA has not yet authorized any vaccinations or medications for the treatment of COVID-

19 patients, as was previously noted. Therefore, quick COVID-19 point-of-care nano-diagnosis 

is essential for identifying COVID-19 patients and stopping the spread of the SARS-CoV-2 virus 
[89–92]. Nanomaterials can be used to diagnose COVID-19 because of their adjustable 

physicochemical characteristics, which include size, shape, charge, and chemical 

functionalities [93–95]. To effectively destroy various viral diseases, including coronaviruses 

causing SARS or MERS, nanomaterials offered a strong foundation. Therefore, the use of 

nanomaterials shows tremendous promise in the development of innovative therapeutic 

approaches for the treatment of COVID-19 [96-101]. 

Similar to MERS-CoV, SARS infection the function of CoV-2 depends on the S protein, as was 

indicated in the introduction. Current antiviral nanoparticles are appropriate for treating 
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COVID-19 because of the way that S protein and ACE2 interact on the host cell membrane. 

MERS-CoV and host cell membrane fusion, which is mediated by HR1/HR2, can be stopped by 

pregnancy-induced hypertension (PIH), an effective heptad repeat 1 (HR1) peptide inhibitor. 

The S protein is essential in the process of SARS-infection CoV-2, as was mentioned in the 

introduction, which is comparable to MERS-CoV. Based on the interaction between S protein 

and ACE2 on the host cell membrane, existing antiviral nanoparticles can treat COVID-19. An 

effective heptad repeat 1 (HR1) peptide inhibitor that can stop MERS-CoV and host cell 

membrane fusion is pregnancy-induced hypertension (PIH). Furthermore, Oczechin et al., 

developed boronic acid ligands in conjunction with carbon quantum dots (CQDs) to obstruct 

the protein S-receptor's interaction with the host cell membrane, so blocking the virus from 

entering the host cells [103]. In order to stop the COVID-19 virus from spreading, inhaling silver 

nanoparticles (Ag NPs) has been used as a first-line treatment [104,105]. Ag NPs' antiviral effect 

could stem from their ability to cling to RNA virus surface glycoproteins, preventing the virus 

from infecting host cells. Copper's antibacterial and antiviral qualities have been known since 

the beginning of time. More recently, evidence has emerged that copper may be helpful 

against the SARS-CoV-2 virus due to its capacity to destroy coronaviruses. Viral lipids and 

proteins are harmed, which starts the deactivation process [106]. 

An increasing corpus of studies has also demonstrated that nanomaterials might be employed 

as tools for immune control, therefore inducing an immune response in the fight against 

illness. For example, adding amino groups to graphene oxide altered the STAT1/IRF1 

interferon's signaling pathway in T cells, causing them to produce more chemoattractants [107]. 

 

 

SARS-CoV-2 is thought to be 125 nm in size and is regarded as a natural nanomaterial [108]. Next-

generation vaccines can be made possible by nanomaterials that imitate the inherent 

immunostimulatory properties of viruses. A lipid nanoparticle and messenger RNA (mRNA) 

vaccination against SARS-CoV and MERS has been investigated [109, 110]. In order to generate 
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high neutralizing antibody titers in mice, McKay et al. created a lipid nanoparticle-encased, 

self-amplifying RNA that expresses the SARS-CoV-2 S protein selectively. Their research offers 

fresh perspectives on vaccine development and immunogenicity assessment, which will 

hasten the transition of nanomaterial-based vaccinations from the laboratory to the clinic [111-

113]. 

 

 

 

  

 

CONCLUSIONS  

Despite the fact that clinical and experimental research revealed that some medicinal 

substances might be used to treat or prevent SARS-CoV-2 infection, before effective 

treatments and vaccinations for SARS-CoV-2 infection, several challenges must yet be 

addressed. 

Though clinical and experimental studies indicated that some medicinal substances might be 

used to treat or prevent SARS-CoV-2 infection, significant problems still need to be resolved 

in order to create efficient medications and vaccines for SARS-CoV-2 infection. The solution to 

this problem is to modify the nucleosides of NAs such that active NAs can pass through the 

cell's membrane [89,90]. SARS-CoV-2 is prevented from entering the body and packaging 

itself by a number of natural ingredients and Chinese herbs, however in order to boost the 

potency of their antiviral effects, it is necessary to fully identify the molecular targets of the 

chemicals found in Chinese herbs. Additionally, several TCMs and natural plant components 

have potent antiviral effects and little toxicity, making them candidates for use as first-aid 

medications for SARS-CoV-2 infection [91,92]. SARS-genomic CoV-2's RNA, structural proteins, 

and non-structural proteins have been discovered, and as a consequence, efficient DNA or 

mRNA, or inactivated-viral vaccines, have been produced for immunizing healthy people in 

order to stop the virus from spreading. Certain mRNA vaccines or inactivated viral vaccines 

have been authorized for use in the immunization of healthy people against SARS-CoV2 in a 

number of nations, including the USA, Canada, China, Japan, and the UK. As a result, the 

likelihood of SARS-CoV2 infection in various populations throughout the world will likely fall 

considerably in the near future due to the rapid advancement of medicine discovery and 

vaccine development. 

Nanomaterials for COVID-19 Pandemics 

Organic Inorganic Carbon-based Biological 
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