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Abstract 

In this review paper, we highlight the recent advances and discuss some of the current 

advances and future prospects used in corona virus disease. We hereby discuss some of 

the vaccine preparation for targeting the corona virus. 

We performed a non-systematic search of journals, authoritative guidelines such as WHO, 

NCBI, and various news websites and industries officials etc. and selected the most 

comprehensive and relevant research articles, clinical studies, translational articles and 

review articles on covid-19. The selection of paper for the reviewing purposes are purely 

based on the originality of the paper as well as by observing the clinical uses. 

A vaccine is a biological preparation that improves immunity to a particular disease. There 

is recently a pandemic arises in whole world Covid 19 disease caused by novel corona 

virus.  

Covaxin vaccine, covishield vaccine and there are various vaccine under clinical trial are 

going on. This short review focuses on various discovered vaccine which are commonly 

in use and also some of them which are in clinical trial. 

Keywords: vaccine, Coronavirus, covid-19, Covi-Trace, COVI-STIX, Covidtrap, 

covishield , covaxin. 
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Introduction 

"A vaccine is basically a biological preparation that increases immunity to a specified 

illness." 

A vaccine usually includes an agent which resembles a microorganism which causes 

disease and it is majorly produced from the microbe's weakened or killed forms. The agent 

activates the immune system of the body to identify, kill, and "memories" the foreign 

agent so that if they interact again, the immune system will recognize and destroy some 

of these microorganisms more easily. [1] 

A History 

Eighteenth century 

•1796 First Vaccine for Smallpox (the first vaccine ever developed) 

Nineteenth century 

•1879 The first cholera vaccine 

•1885 Louis Pasteur's First Vaccine for Rabies 

•1890 The first tetanus vaccine  

•1896 The first typhoid fever vaccine 

•1897 First Bubonic Plague Vaccine  

•1796 First Smallpox Vaccine (the first vaccine ever developed) 

Twentieth-century 

•1921 First diphtheria vaccine  

•1921 First Tuberculosis vaccine 

•1926 First Pertussis vaccine 

•1932 The first yellow fever vaccine 

•1937 The first typhus vaccine 

•1945 First Influenza Vaccine 

•1952 Jonas Salk's First Polio Vaccine 

•1954 The first Japanese encephalitis vaccine 

•1954 First Anthrax Vaccine 

•1957 First adenovirus-4 and 7 vaccines, 

•1962 First vaccine against oral polio 

•1963 The first measles vaccination 
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•1967 First mumps vaccine 

•1970 The first rubella vaccine 

•1974 The first chickenpox vaccine 

•1977 First pneumonia vaccine (Streptococcus pneumonia) 

•1978 The first meningitis vaccine (Neisseria meningitides) 

•1981 The first hepatitis B vaccine (the first vaccine to target the cause of cancer.) 

•1985 First type b Haemophilic Influenza vaccine (Hi B) 

•1992 The first hepatitis A vaccine  

•1998 The first Lyme disease vaccine 

•1998 The first rotavirus vaccine 

The 21st century 

•2003 First Influenza Nasal Vaccine Approved in the US 

•2006 1ST Human Papillomavirus vaccine. [2] 

Corona virus 

In late December 2019, an outbreak of an unknown disease known as pneumonia of 

unknown cause occurred in Wuhan, Hubei province, China. [3]. some days later, the 

causative agent of this mysterious pneumonia was seen as a novel coronavirus by several 

independent laboratories [4]. 

Coronaviruses (CoVs) are a group of majorly diverse, enveloped, positive-sense, and 

single-stranded RNA viruses. [5] 

An understanding of the genetic and phenotypic structure of COVID-19 in pathogenesis 

must be established by the scientific community in order to manufacture of medicine and 

vaccination. COVID-19 is a disease which has arise in humans from bats to pangolins and 

then to humans.  

SARSr-CoV-2 Architecturally, made up of a single-stranded RNA genome consisting of 

four protein groups, such as S-spike proteins, E-envelope proteins, Membrane proteins, 

and N-nucleocapside proteins, which are attributed to and contaminated by human cells. 

The Viral COVID-19 is transmitted from human to human by droplet infection and 

contact. [6].  

Coronavirus disease (COVID-19) 

The disease caused by the new coronavirus, named SARSCoV-2, is COVID-19. 

Following a study of a cluster of cases of 'viral pneumonia' in Wuhan, the People's 

Republic of China, WHO first heard of this new virus on 31 December 2019. [6] 
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COVID-19 signs and symptoms 

 

Fig.1 covid 19 symptoms graph from Indian express news. [7] 

 

COVID-19's most common symptoms are 

 Fever  

 Clean cough  

 Tiredness 

Other signs that are less prevalent and can impact some patients include: 

 Taste or odor loss 

 Nasal congestion  

 Conjunctivitis (also known as red eyes) 

 Headache  

 Sore throat 

 Pressure in muscles and joints 

 Different skin rash forms 

 Sickness or vomiting 

 Diarrhoea 

 Dizziness or chills 

Symptoms of serious illness with COVID-19 include: 

 Shortness of respiration 

 Appetite loss 

 Confusion  

 Persistent pain or chest pressure, 

 Elevated temperature (above 38 °C). 
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Some less common signs are: 

 Irritability  

 Confusion  

 Reduced mindfulness (sometimes associated with seizures) 

 Anxiety  

 Depression 

 Sleep problems  

Neurological complications, such as strokes, brain inflammation, delirium, and 

nerve damage, are more severe and uncommon. 

People of all ages are risked who experience fever and cough associated with difficulty 

breathing or shortness of breath, chest pain or pressure, or loss of speech or movement 

should seek medical care immediately. [8] 

COVID-19 vaccines 

The globe is in the center of a COVID-19 pandemic. As for WHO and Partners who work 

together on the answer to pandemic monitoring, advising on important steps, supplying 

necessary medical supplies to Many in need are rushing to build and deploy stable and 

productive Vaccines save millions of lives every year all over the globe across many 

businesses. Functioning vaccines by planning the natural protection of the body for the 

immune system to identify the foreign particle or vaccine and fight against the viruses and 

bacteria they're targeting. If the body is vulnerable to disease-causing illnesses. Germs 

again, the body can identify and kill instantly, to stop sickness. 

 

Fig. 2: Covid 19 vaccine from indianexpress news. [9] 
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There are more than 50 Vaccine candidates for COVID-19 in trials through multiple 

production units. WHO is one of the Acting with scientists in cooperation, Company and 

Worldwide Wellness via the ACT, organizations Accelerator for accelerating the 

pandemic a reply. If there is a healthy and productive There is a vaccine, COVAX (led by 

WHO, GAVI, and CEPI) are going to promote the Equitable access and distribution of 

access and distribution of These vaccines are intended to protect people in all regions. 

From nations. Individuals who are most at risk will be has prioritized. [9] 

Leading company’s vaccines data [22] 

Sorrento therapeutics 

COVI-AMG (Affinity Matured COVI-GUARD Neutralizing Antibody – STI 2020) 

COVI-AMGG is developed by Sorrento (STI-2020, Affinity Matured COVI-

Guard) SARS-CoV-2 infection neutralizing antibodies. STI-2020 got there has been a 

greater than 50 fold rise in potency in the in Vitro Experimentation. STI-2020 has been 

seen in preclinical cell-based assays. 100 percent SARS-CoV-2 in vitro neutralization at 

the concentrations of 78 ng/ml. At this concentration, the neutralization activity protected 

against both the Isolation of the initial SARS-CoV-2 virus and the extremely infectious 

Spike D614G Isolate. 

Few highlights of the data from the most recent STI-2020 study included as: 

SARS-CoV-2 contaminated hamsters are then treated with a single dose of SARS-CoV-2 

within 48 hours of STI-2020, 500 μg STI-2020 started gaining weight Compared to 

monitor animals that lost weight slowly, administration up to healing, for 5 days. Hamsters 

treated with STI-2020 gained 5 percent weight on day 5 over a hamster treated with STI-

2020. About 10 percent weight loss for the control of animals. 

Both STI-2020-treated (500 μg) hamsters (5 out of 5 analyzed) were evaluated on day 5. 

Animals had an undetectable load of viruses in the lungs. Animals in the control 

community of over 1,000 viral infectious animals Particles were readily identified per 

gram of tissue. [10] 

COVI-TRACE 

Diagnostic Test for the Detection of SARS-CoV-2 Virus in Nasal Swab as well as 

Saliva 

Sorrento Therapeutics entered into a licensing agreement with Columbia University for 

the rights to a rapid, one step diagnostic test that detects SARSCoV-2 virus in as little as 

30 minutes from a sample of saliva. 

Unlike other commercially available diagnostic products, the COVI-TRACE test 

generally:  

Gives simple positive or negative change in color results in approx. 30 minutes or less. 

There is no requirement for special laboratory equipment and is practical for onsite 

deployment. by using saliva, eliminating the need for painful nasal swabbing. 

Demonstrated sensitivity as well as specificity about 97% and 100%, respectively, in a 

preliminary study. 
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The COVI-TRACE approach eliminates the extraction step and does easy overall 

sample processing. 

 

Fig: 3 covi-trace from STI site. [10] 

COVI-STIX 

COVI-STIX™ (Antigen Test for the Detection of SARS-CoV-2 Virus in Nasal Swab) 

COVI-STIX™ has been developed by Sorrento as a highly sensitive and accurate lateral 

flow immunoassay for rapid SARS-CoV-2 antigen detection. COVI-STIX is a highly 

sensitive assay that detects single SARSCoV-2 virus antigens directly from a shallow 

nasal swab, not a nasopharyngeal sample in 15 – 20 minutes.  

COVI-STIX uses a simple one-step protocol that only requires mixing the sample with a 

buffer and applying the sample to the COVI-STIX test well. Simple capillary action will 

drive the sample through the cassette and displays an obvious black line if the viral antigen 

is detected. This technology is ideally suited for rapid laboratory, point-of-care testing, or 

at-home use. 

 

Fig: 4 covi-stix from STI site [10] 

The test uses a proprietary platinum Nano-catalyst core which yields up to 100-fold 

increases in sensitivity over conventional lateral flow colloidal gold assays. As viral 

antigen passes over the labeled antibody, the sample encounters the proprietary platinum 

Nano-catalyst particles targeted specifically to the virus nucleocapsid or matrix antigens. 

The antigen is then captured in a strong biotin-avidin complex, producing a conspicuous 

black line on the membrane stick, indicating a positive result. Initial validation of COVI-
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STIX has demonstrated a sensitivity of 98%, a specificity of 100%, and a LOD of 6.25 

TCID50/ swab these values to be confirmed by the FDA. 

COVI-STIX has been tested for cross-reactivity and is specific for the detection of SARS-

CoV-2 and viruses in the same family. As a platform technology, the proprietary platinum 

Nanocatalyst lateral flow also has the potential to be developed as a multiplex system to 

detect other respiratory pathogens leveraging the same assay, processes, and training. A 

request for EUA of this technology is expected to be submitted in December. We are also 

evaluating the potential for COVI-STIX using a saliva sample as well. Development plans 

include multiplexing this platform to enable a patient to tell if they have COVID-19 or Flu 

A/Flu B. 

COVI-GUARD 

 

Fig: 5 covi-guard from STI site [10] 

COVID-19 Treatment:  

COVI-GUARD (Neutralizing Antibody – STI 1499)  

Sorrento is developing a Neutralizing Antibody that binds to the S1 subunit of SARS-

CoV-2 Spike protein. COVI-GUARD Fc region is engineered to eliminate interactions 

with host Fc receptors, thereby potentially decreasing the risk of Antibody-Dependent 

Enhancement of SARS-CoV-2 infection. 

COVIDTRAP 

COVID-19 Treatment: COVIDTRAP (ACE2 Receptor Decoy – STI 4398) 
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Fig: 6 covitrap from STI site [10] 

COVIDTRAP has demonstrated antiviral efficacy in in vitro cell culture models of 

coronavirus infection. COVIDTRAP is being developed to treat COVID-19 without the 

risk of Antibody-Dependent Enhancement of infection. The Fc portion of the 

COVIDTRAP molecule is engineered to abrogate interactions with Fc receptors of 

immune cells. [10] 

Moderna coronavirus vaccine 

US drug maker Moderna said its vaccine appears to be 94.5 percent effective, according 

to preliminary data from the company’s still ongoing study. Independent monitoring 

examined 95 infections that were recorded starting two weeks after volunteers’ second 

dose and discovered all but five illnesses occurred in participants who got the placebo. 

Moderna’s vaccine, created with the National Institutes of Health, is being studied by 

30,000 volunteers. While there were not more significant side effects, participants 

reported side effects generally fatigue, muscle aches, and at the injection site some pain 

after the vaccine’s second dose. [11] 

Moderna’s Covid-19 vaccine stability eases distribution challenges 

Moderna Inc’s experimental Covid-19 vaccine is more stable than expected at 

temperatures than ordinary refrigerators can provide and can be distributed by using 

existing cold-chain shipping and storage infrastructure. That opens the door for its early 

use in hard to reach places that might not be appropriate for Pfizer Inc’s vaccine which 

needs ultracold storage. Here are details of how it could be distributed. 

Cold storage  

Moderna’s vaccine is stable for up to six months at a temperature of minus 20 degrees 

Celsius (-4 F), about home freezer levels when shipped and stored.  The company said it 

expects the vaccine to be stable when kept at standard refrigerator temperatures of 2 to 8 

degrees Celsius for 30 days, up from an initial projection of 7 days. The vaccine will be 
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distributed in 10-dose vials and can be kept at room temperature for up to 12 hours after 

thawing.  By comparison, Pfizer’s vaccine can be transported and stored for up to 6 months 

at minus 70 degrees Celsius (-94 F). It can be stored at standard refrigerator temperatures 

for up to five days. [11] 

Moderna’s vaccine distribution 

Moderna’s vaccine will be distributed by the U.S. government’s Operation Warp Speed 

program. US health officials have said that at first, they are most likely to distribute 

vaccines to healthcare workers, people who are in nursing homes, first responders, and 

those with health conditions who are high-risk.  Most Americans will be inoculated in 

May or June, according to Dr. Anthony Fauci, the nation’s top infectious disease expert. 

Under Operation Warp Speed’s distribution plan, the first group of shots will likely be 

distributed to and administered in closed settings, like hospitals and nursing homes. 

Working of Moderna vaccine 

Moderna said its vaccine was 94.5% effective at preventing Covid-19 based on early 

results from large studies. That is similar to Pfizer’s which the US drugmaker has said is 

more than 90% effective. Moderna data also showed the vaccine was capable of helping 

prevent severe cases of Covid-19, and it represented volunteers from diverse communities. 

[12] 

Bharat Biotech 

 

Fig: 7 covaxin from bharat biotech site [13] 

COVAXINTM - India's First indigenous COVID-19 Vaccine 

Bharat Biotech has developed COVAXINTM, India's indigenous COVID-19 vaccine, in 

partnership with the Indian Council of Medical Research (ICMR) - National Institute of 

Virology (NIV). The indigenous, inactivated vaccine is produced and manufactured in the 

high containment facility of Bharat Biotech's BSL-3 (Bio-Safety Level 3). The vaccine 

was authorized by DCGI for Phase I & II Human Clinical Trials and studies began across 

India in July 2020.  
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Following the successful completion of the interim review of the COVAXINTM Phase 1 

& 2 clinical trials, Bharat Biotech obtained DCGI approval for Phase 3 clinical trials from 

26,000 participants in more than 25 centers across India. [13] 

The Serum Institute is launching Phase I of the COVID-19 experimental vaccine 

using Dynavax adjuvant. 

Dynavax Technologies Corporation, the Serum Institute of India, the world's largest 

volume vaccine manufacturer, and Nasdaq-listed biopharmaceutical firm said that as part 

of the Phase 1/2 clinical trial, they started dosing the first participants. Serum Institute, in 

its experimental vaccine, has joined up with Dynavax to use the latter's adjuvant CpG 

1018. An adjuvant is used to improve the vaccine's effectiveness.  

 

The Phase 1 and 2 clinical trials will evaluate the safety and immunogenicity of Serum 

Institute vaccine candidate consisting of the SARS-COV-2 virus receptor binding domain 

delivered as a virus-like particle, along with Dynavax's advanced adjuvant CpG 1018 plus 

alum.  39 healthy volunteers will be included in the Phase 1 section of the clinical trial 

and a decision will be made on the dosing of up to 216 participants in Phase 2 after 

completion of the study. 

Serum has collaborated with the University of Oxford's spun-out UK Biotech Firm, Spy 

biotech, to create a vaccine based on COVID-19 virus-like-particle (VLP). In Australia, 

the vaccine has entered a Phase 1 and 2 trial.  According to recent update they enter in 

phase 3rd of clinical trial and approved by drug controller general of india for emergency 

uses. [14] 

CoviShield COVID-19 Vaccine 

The Serum Institute of India Pvt Ltd CoviShield COVID-19 (AZD1222) (C19VAZ) 

vaccine, formerly known as ChAdOx1 nCoV-19, is made from a virus (ChAdOx1), a 

weakened version of a common cold virus (adenovirus). In addition, genetic material has 

been added to the ChAdOx1 construct, which is used to make proteins from the SARS-

CoV-2 coronavirus called Spike glycoprotein (S). 

Drug regulators in India granted emergency approval for the coronavirus vaccine co-

developed by AstraZeneca Plc and the University of Oxford on January 1, 2021. This 

vaccine is the same formulation as the Vaxzevria vaccine. CoviShield is the Serum 

Institute of India version of the AstraZeneca COVID-19 vaccine.  

\On February 15, 2021, the World Health Organization (WHO) recommended the Serum 

Institute of India (SII) COVID-19 Vaccine (ChAdOx1-S [recombinant]), known as 

COVISHIELD. On March 19, 2021, the WHO confirmed that the AstraZeneca COVID-

19 vaccine (Covishield) has a favorable benefit-risk profile, with tremendous potential to 

prevent infections and reduce deaths worldwide. 

On April 23, 2021, the Centre for Cellular and Molecular Biology announced that 

CoviShield might protect people from various SARS-CoV-2 mutations. 

On June 15, 2021, AstraZeneca announced that the Real-world data from PHE 

demonstrated two doses of COVID-19 Vaccine AstraZeneca are 92% effective against 

hospitalization due to the Delta variant and showed no deaths among those vaccinated. In 

addition, the vaccine also showed high effectiveness against the Alpha variant (B.1.1.7), 
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with an 86% reduction in hospitalizations and no deaths reported. According to a study 

conducted by India's ICMR-National Institute of Virology in April 2022, Covishield-

generated neutralizing antibodies against the Delta variant began to wane after six months. 

Serum Institute of India Pvt. Ltd. is now the world's largest vaccine manufacturer by the 

number of doses produced and sold globally (more than 1.5 billion doses). The Poonawalla 

Bio-Tech Park at Manjari in Pune is a State-of-the-Art facility designed to meet the highest 

standards set by many regulatory agencies, including the MHRA, the U.S. FDA, Europe, 

Japan, Australia, etc. 

BBV152 (A-C) covaxin vaccine animal trials  

whole-virion inactivated SARS-CoV-2 vaccine candidate (BBV152A-C) was developed 

against the virus pathogenic and predominant strain-NIV-2020-770.BBV152 was 

formulated in aluminium hydroxide (Algel) or Algel-Imidazoquinoline (Algel-IMDG). 

IMDG, a synthetic TLR7/8 agonist in Algel-IMDG, helps stimulate Th1-biased immunity 

and thus helps in enhancing the immunogenicity and protective efficacy of the vaccine 

candidate[15] 

Efficacy of Covaxin against SARS-CoV-2variants 

From January to April 2021 in India, various variants of SARSCoV-2 were reported. 

Some, such as B.1.1.7 (United Kingdom)[16] B.1.351(South Africa) [12], B.1.1.28 (Brazil 

P1, P2), and B.1.617.2, were considered variants of concern. Therefore, it is important to 

analyze the efficacy of the BBV152 vaccine against all these variants[17] 

B.1.1.7 variant 

The UK variant B.1.1.7 variant is also known as an alpha variant. The UK-variant is shown 

to have various mutations on the spike receptor-binding domain (RBD), which aid its 

attachment to the angiotensin-converting enzyme 2 (ACE2) receptor on the surface of 

human cells [18] 

B.1.617 variant 

Various B.1.617 variants were reported in the Indian population, such as B.1.617.2, 

B1617.1, B.617.3, and B.1.1.7. The B.1.617.2 variant, also known as the delta variant, 

was found to be more deadly and wide spread because of higher transmissibility and 

potential immune escape. [19] 

B.1.351 variant 

B.1.351 is an African variant, frequently referred to as the beta variant, and is also known 

for higher transmissibility and potential immune escape. A study assessed the 

neutralization capacity of COVID-19 recovered (n=20) and vaccinated individual sera 

(n=17) against the B.1.351 variant of concern compared to the D614G (B.1) strain [20]. 
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B.1.1.28 P2 variant 

The IgG immune response against the P2 variant (GMT of an IgG titer) in 19 sera 

specimens obtained from recovered cases of COVID-19 was observed to be 794.8 and 

4627 for the S1-RBD and the N protein, respectively, and the GMT IgG titer was found 

to be 2250 with S1-RBD and 3099 with the N protein for Covaxin recipients[21] 

Conclusion 

A vaccine is a biological preparation that improves immunity to a particular disease. There 

is recently a pandemic arises in whole world Covid 19 disease caused by novel corona 

virus. Various drug manufacturing companies are performing the trail of vaccine for this. 

In which many leading companies are in the various phases of clinical trial some leading 

campanies data are elaborated above.  

Moderna and pfizer vaccine are in the 3rd phase of clinical trial but they facing some 

challenges in distribution due to their cold storage. Moderna’s vaccine is stable for up to 

six months at a temperature of minus 20 degrees Celsius (-4 F), about home freezer levels, 

when shipped and stored. By comparison, Pfizer’s vaccine can be transported and stored 

for up to 6 months at minus 70 degrees Celsius (-94 F). It can be stored at standard 

refrigerator temperatures for up to five days. In these companies collaborated vaccine of 

asterazeneca and oxford university vaccine are in the 3rd phase of clinical trial and are 

approved in UK for emergency use. In india there are two vaccine manufactured by serum 

institute of india in collaboration with oxford  and bharat biotech , covishield and covaxin 

respectively are approved from 1st of jan 2021 by Drug controller general of india for the 

emergency use . But there are none of them is FDA approved vaccine. These vaccines are 

safe and effective but at this time adverse effect are not known so they are used only for 

emergency condition. 

LIST OF ABBREVIATION 

• AESIs =adverse events of special interest 

• BCG=bacilli Chalmette Guerin  

• DTP=diphtheria, tetanus, pertussis  

• HHE= Hypotonic-hypo responsive episode  

• Hi B = Haemophilic influenza type b  

• LAAB= long-acting antibody  

• MMR=measles, mumps, rubella 

• OPV=oral polio vaccine  

• STI=Sorrento therapeutics 

• TSS= Toxic shock syndrome  

• VPD =Vaccine preventable disease 

• WHO= World Health Organization  

• VLP = vaccine like partical 
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