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ABSTRACT

Covid-19 is an infectious disease that caused by newly evolved zoonotic corona virus (SARS CoV-2). It becomes

largest pandemic disease since 1965 were corona virus firstly identified. Covid-19 spread more than 200 countries and

affected approximate 30 million positive cases with about 1 million deaths globally till May 2021. Only vaccine to be

supposed as blocks the Covid-19 outbreak. More than 200 vaccine candidates for covid-19 being developed in which,

about 12 vaccines are approved to peoples. These vaccines have different working mechanism based on its type. In this

article we are expressed the knowledge about vaccine type and their characteristics, efficacy, and their advantages for

general awareness to the peoples with also the level of academician and researchers.
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INTRODUCTION

First Corona virus appearance was reported in
1965 as human common cold virus ®. Since 1965, a
number of zoonotic viruses with the same crown like
morphology evolved and some of these become
pandemic time to time ®. Corona virus pandemic was
outbreak before the evaluation of SARS CoV-2 which
is becomes 3™ pandemic of human. Before the SARS
CoV-2, two HCoV pandemic SARS-CoV and MERS-
CoV were reported from China and UAE during
year 2002 and 2012 respectively. SARS CoV-2 cause
respiratory illness and named Covid-19 which also
originated from Hubai Province of China at the end of
year 2019. From 2020, Covid-19 becomes a
challenging outbreak infectious viral disease and
thousands of researchers working for the cure of this
pandemic P®. Since December 2020, over than 200
vaccine candidates for Covid-19 (SARS CoV-2) being
developed, of these, at least 52 candidates vaccine are
in Human trail. The trail of vaccine running under three
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phases Phase-l, Phase-1l and Phase-11l. Typically,
many vaccine candidates will be evaluated before any
are found to be both safe and effective and also having
lots of different vaccines in development increases the
chances that there will be one or more successful
vaccines that will be shown to be safe and efficacious
for the intended prioritized populations. Of the vaccines
that do make it to clinical trial, just one in five is
successful @. In this article we are express knowledge
about the vaccine development globally and its type
with different characteristics that become useful for
researchers as well as society.

TYPE OF VACCINES

There are three main approaches to be
designing by the researchers for vaccine. Their
differences lie in whether they use a whole virus or
bacterium, just the parts of the germ that triggers the
immune system or just the genetic material that
provides the instructions for making specific proteins
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and not the whole virus. By these approaches following
types of vaccines are evaluated by researchers. The
functional advantages of different type of vaccines are
also displayed below (Table 1).

Inactivated vaccines: They are produced by
growing SARS-CoV-2 in cell culture, usually on Vero
cells, with the chemical inactivation of the virus.
Because the whole virus is presented to the immune
system, immune responses are likely to target not only
the spike protein of SARS-CoV-2 but also the matrix,
envelope and nucleoprotein ¥®©®,

Live attenuated vaccines: They are produced
by generating a genetically weakened version of the
virus that replicates to a limited extent, causing no
disease but inducing immune responses that are similar
to that induced by natural infection. Attenuation can be
achieved by adapting the virus to unfavorable
conditions (for example, growth at lower temperature,
growth in non-human cells) or by rational modification
of the virus @G0

Recombinant protein vaccines: They can be
divided into recombinant spike-protein-based vaccines;
recombinant RBD-based vaccines and virus-like
particle (VLP) based vaccines. These recombinant
proteins can be expressed in different expression
systems including insect cells, mammalian cells, yeast
and plants; it is likely that RBD-based vaccines could
also be expressed in Escherichia coli Y®©0®,

Replication-incompetent  vectors:  They
represent a large group of vaccines in development.
Such vaccines are typically based on another virus that
has been engineered to express the spike protein and
has been disabled from replication in vivo by the
deletion of parts of its genome ®©.

Replication-competent vectors: They are
typically derived from attenuated or vaccine strains of
viruses that have been engineered to express a
transgene, in this case the spike protein. In some cases,
animal viruses that do not replicate efficiently and

cause no disease in humans are used as well. This
approach can result in a more robust induction of
immunity, because the vector is propagating to some
extent in the vaccinated individual and often also
triggers a strong innate immune response ®

Inactivated virus vectors: Some SARS-CoV-
2 vaccine candidates that are currently under
development rely on viral vectors that display the spike
protein on their surface but are then inactivated before
use32. The advantage of this approach is that the
inactivation process renders the vectors safer because
they cannot replicate, even in an immune-compromised
host @EO

VLPs (Virus-Like Particles): Vaccine
development based on the recombinant proteins and
VLPs is a more innovative approach. Antiviral vaccines
are usually developed on the basis of surface proteins
that form VLPs. Production of VLPs in the cells with
further reconstruction into the stable and immunogenic
forms is a multi-stage process “/©.

DNA vaccines: They are based on plasmid
DNA that can be produced at large scale in bacteria.
Typically, these plasmids contain mammalian
expression promoters and the gene that encodes the
spike protein, which is expressed in the vaccinated
individual upon delivery. The great advantage of these
technologies is the possibility of large-scale production
in E. coli, as well as the high stability of plasmid DNA
@EE)7)

RNA vaccines: They are a relatively recent
development. Similar to DNA vaccines, the genetic
information for the antigen is delivered instead of the
antigen itself, and the antigen is then expressed in the
cells of the vaccinated individual. Either mRNA or a
self-replicating RNA can be used. Higher doses are
required for mRNA than for self-replicating RNA,
which amplifies itself, and the RNA is usually
delivered via lipid nano-particles (LNPs) /®© N0,

Table 1: Functional Advantages of Type of Covid-19 Vaccines @,

S.N. Vaccine Type

Advantages

1 Live-attenuated

Strong and long-lasting immune response
Broad antigenic profile

2 Inactivated

Broad antigenic profile

3 Protein subunit

Noninfectious
Targeting key antigens

4 VLP

Noninfectious
Broad antigenic profile

5 Non-replicating viral

vector

Fast to produce
Reusable platform
Strong in both cell- and antibody-mediated immune responses

6 Replicating viral vector

AN RN NN AN NASENENENEN

Fast to produce
Lower doses/single dose
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Reusable platform
Strong in both cell- and antibody-mediated immune response
Less infectious

7 DNA
Scalable

Fast to produce

Noninfectious
Reusable platform
Stable at room temperature

8 RNA

ANANANE N YA N N N N NN NN

Fast to produce

Noninfectious

No genome integration risk
Reusable platform

Stimulates strong T cell response
Simple formulations

DISCUSSION

Covid-19 becomes a global problem which
can be spread more than 200 countries as pandemic
cause of human infection.  The invention and
production of a corona virus vaccine is a critical issue,
but it is likely to take many months to resolve.
Although many companies have announced that the
corona virus vaccine will be ready soon, this will be
sophisticated to do in reality ®“. Rapid production of a
vaccine to prevent Covid-19 is a global imperative, and
defining the stakes and potential hurdles is critical
because regulatory and medical decisions are based on

evolved in different country with their specific
characteristics, type and efficacy (Table 2). In all, Most
of vaccines has same administrative mode remaining
few of them. These different candidate vaccines can be
grouped based on the technological platform exploited
to elicit a protective immune response. However,
almost every vaccine project has its peculiarities that
make it unique and which could have significant
consequences regarding the efficacy or duration of the
induced protection or the safety of the vaccine. The
present article is most useful for general awareness to
academician as well as researchers.

benefit and risk .

Different types of vaccine are

Table 2: Type of Vaccines and their characteristics with global scenario.

Vaccine Name | Vaccine Type | Trade Name Other Name Developer Country
Pfizer MRNA Comirnaty BNT162b2 Pfizer BioNTech Canada
Pfizer MmRNA Fosun Fosun BioNTech China

Moderna MRNA Moderna TAK-919, NIAID + BARDA USA
CX-024414
Astra Zeneca Viral Vector Vaxzevria AZD-1222, Oxford UK/USA
ChAdOx1-S
Astra Zeneca Viral Vector CoviShield Sl India
Covaxin Inactivated Covaxin BBV-1252 BB + ICMR India
Sputnik Viral Vector Sputnik-V Gam-COVID-Vac GRIEM Russia
Janssen Viral Vector Janssen Ad26.COV2.S, JP+J&J Netherland
JNJ-78436735
Novavax Subunit Novavax NVX-CoV2373, Novavax + CEPI UK
SARS-CoV-2-rS
Novavax Subunit Covovax TAK-019 Novavax + Sl India
Corona VaC Inactivated CoronaVac SinoVaC Sinovac Biotech China
AD5-nCOV Viral Vector Convidecia CanSino CanSino Biologics China
BBIBP-CorV Inactivated BBIBP-CorV Sinopharm SBIBP China
Inovio DNA INO-4800 IF South Korea
CoVLP VLP CoVLP Medicago Medicago + GSK Canada/US
VAT00002 Subunit Sanofi-GSK VATO00008 SP + GSK USA
MRT-5500 mMRNA SP + TranslateBio USA
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Table 2: Continue...

Efficacy Administration | Dose Quantity | Requirement | Minimum Interval References
95-98% Intramuscular 0.3 ml./ Dose Dual Dose 21 Days (12)(13)(14)(T5)(16)
95-98% Intramuscular 0.3 ml./ Dose Dual Dose 21 Days (12)(13)14)(15)
94-97% Intramuscular 0.5 ml./Dose Dual Dose 28 Days [EACEC)
76-81% Intramuscular 0.5 ml./Dose Dual Dose 28 Days (12)(16)(19)(20)
76-81% Intramuscular 0.5 ml./Dose Dual Dose 28 Days (12)I3)I4)A6)2T)
78-88% Intramuscular 0.5 ml./Dose Dual Dose 28 Days 1203)1)(22)
92-95% Intramuscular 0.5 ml./Dose Dual Dose 21 Days @34
72-82% Intramuscular 0.5 ml./Dose Dual Dose 28 Days (16)25)
89-95% Intramuscular 0.5 ml./Dose Dual Dose 28 Days 12)8)
89-95% Intramuscular 0.5 ml./Dose Dual Dose 28 Days ©
51% Intramuscular 0.5 ml./Dose Dual Dose 21 Days o8
66% Intramuscular 0.5 ml./Dose Single Dose (0BT
and Intranasal
78-86% Intramuscular 0.3 ml./Dose Dual Dose 21 Days 12018
Intramuscular 0.5 ml./Dose Dual Dose 28 Days 122
Intramuscular Dual Dose 21 Days @3
Intramuscular Dual Dose 28 Days (12a8E
Intramuscular Dual Dose or 21 Days ©
Single Dose

ABBREVIATIONS
BARDABiomedical Advanced Research and Development Authority

BB Bharat Biotech

CEPI Coalition for Epidemic Preparedness Innovations

Covid-19 Corona Virus Disease 2019

GRIEM Gamaleya Research Institute of Epidemiology and Microbiology
GSK Glaxo Smith Kline

HCoV Human Corona Virus

ICMR Indian Council of Medical Research

J&J Johnson and Johnson

JP Janssen Pharmaceutical

MERS Middle East Respiratory Syndrome

NIAID National Institute of Allergy and Infectious Disease
RBD Receptor Binding Domain

SARS Severe Acute Respiratory Syndrome

SBIBP Sinopharms Beijing Institute of Biological Products
Sl Serum Institute of India

SP Sanofi Pasteur

VLP Virus like Particle
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Figures: Image of Vaccines (1.Pfizer, 2.Covishield, 3.Covaxin, 4.AstraZeneca, 5.Janssen, 6.CoronaVac,

7.SputnikV, 8.Moderna)
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