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ABSTRACT 
 

The vaccine is the greatest achievement of the 20th century. This review explains that innovative vaccines play a crucial role in preventing 

infectious and hazardous diseases.  A type of virus that is used in vaccines to produce immunity which is called a Live attenuated virus. 

Some types of vaccines include live recombinant vaccines, DNA vaccines, and mRNA vaccines. A live recombinant vaccine uses a 

weakened (attenuated) live virus or bacterium as a vector to deliver genes from another pathogen, triggering an immune response against 

both vector and foreign antigen. This approach combines the benefits of live attenuated vaccines (strong immune response) with the 

precision of recombinant technology, allowing for targeted immune responses. A DNA vaccine is a type of vaccine that introduces a 

specific DNA sequence into the body to stimulate an immune response. This DNA sequence, typically carried within a plasmid, encodes 

a protein antigen that immune system then recognizes and responds to. This approach differs from traditional vaccines, which often 

introduce weakened or inactivated pathogens or their parts. An mRNA vaccine uses messenger RNA to trigger an immune response, 

teaching body to recognize and fight off specific pathogens. Currently, only authorized mRNA vaccines are for COVID-19, which use 

mRNA to instruct cells to produce corona virus’s spike protein, enabling body to develop immunity. American academy fir Microbiology 

organized a colloquium in order to protect against infectious diseases such as HIV, Tuberculosis, and Shigella etc. Although vaccines 

that are currently available in market are approved and highly effective. 
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Introduction 

The greatest contribution of 20th century is a vaccine development against 
diseases. With a glaring impact on public health, it will be mandatory to a 

physician that how they will treat a patient with a new vaccination and 

vaccine delivery technology and how they prevent them over a next 5 to 15 
years [1].  This study explains the innovative vaccines to prevent from 

different infectious and non-infectious disorders and details recent 

advancements in the fundamental science underlying their creation. 
Moreover, further vaccines are being developing for different types of 

diseases such as TB, shigella, Escherichia coli, malaria, hookworm, and 

dengue in most of the developing countries [1]. 
Live attenuated viruses are often used in vaccines to produce immunity 

without causing illness for example in measles mumps and some influenza. 

Some scarps of bacteria, inactivated versions of toxins are being produced 
by the bacteria, or dead viruses [2]. Although, disease can’t spread by 

inactivated toxins, viruses, and bacteria, they can activate an immune 
response that protects from recurrent infections. However, different types 

of techniques are being used to produce a new and advanced vaccine against 

diseases. Some of these types may include: Live recombinant vaccines, 
DNA vaccines, mRNA vaccines [3]. 

In live recombinant vaccines, attenuated viruses (or bacterial strains) are 

used as a vector; a virus or bacterium from one illness essentially serves as 
a vehicle for the introduction of an immunogenic protein from another 

infectious agent. This procedure is occupied in those situations where actual 

agent used as a vaccine may result in serious disorder, and in some cases, it 
is used to promote the immune response [4]. For example, it is necessary 

that to use vaccine against HIV should be minimize so that the risk of HIV 

can be minimum. Researchers begin with identification from a portion of 
the virus's DNA that is not required for reproduction but starting with a 

whole virus. After that encoding immunogen from other diseases are 

introduced into this area. Each gene has specific information that leads the 
body on how to produce a certain protein. Proteins are chosen by the 

scientists that are distinctive to a pathogen of interest. For instance, the gene 

for a specific immunogenic surface protein of an influenza virus may be 
introduced into a baculovirus, a virus that only infects insects, to act as a 

vector [5]. 

When alter virus is inserted into a body, the immunogen is expressed and 
presented that results in immune response against immunogen and 

pathogens from which it comes [6]. Human adenovirus which is an insect 

virus, have been prospect as possible vectors for recombinant vaccines, 
especially related to that disease like AIDS to protect against hepatitis B, 

influenza, and rabies. DNA vaccinations are inserted.  Vaccinia virus was a 

first live recombinant virus which is a source of the smallpox vaccine. In 

contrast to other diseases, experimental recombinant vaccinia stains have 

been evolved directly into the muscle that contains DNA for a specific 
antigen [7]. The DNA itself enters the person's cells, which then generate 

the infectious agent's antigen. This antigen triggers an immune response 

because it is alien. Since DNA is stable and simple making so it is 
comparatively simple to generate. However, it is still in the experimental 

stage, as no DNA-based vaccine has been demonstrated to elicit the 

significant immune response necessary to prevent infection. Since human 
vaccination against parasite is not developed yet so researchers are trying to 

produce vaccine to protection against parasitic diseases like malaria [8]. 

The main purpose of injecting mRNA is to introduce a little amount of 
mRNA into cell. In this way, ribosome can produce a desirable number of 

proteins. An immune response that is produced by the pathogenic protein is 

similar to the protein made from mRNA code. To initiate the immune 
response, which consists of cells that produce antibodies and kill cells, the 

protein is then "presented" to immune cells. All of this makes it possible for 
vaccinations to exclude any portion of the virus they are designed to 

prevent. Researchers required the genetic coding of protein that is produced 

by the recipient cells. SARS CoV-2 vaccine protects against mRNA and is 
available worldwide as of April 2020, the virus that causes the COVID-19 

pandemic [9]. 

Types of Vaccines 

Antibody induction and other body mechanism are involved in 

immunization to protect against specific pathogens. Immunization may be 

active and passive. The focal point of this review is active immunization.  
This could involve using a weakened or inactive form of a germ, or even 

just a piece, to trick the body into building up long-term defenses [10]. The 

idea is to train the immune system to fight off the real thing without actually 
getting sick. There are three main ways to do this.  The starting vaccines 

always depends on deadly pathogens and constituents of a pathogens. 

Examples of active immunogen are tetanus toxoid, egg albumin, and 
keyhole limpet hemocyanin (KLH). Immunity-producing vaccine fraction 

pathogen consists of pneumococcal, meningococcal, and hepatitis B 

vaccines [11]. Toxoid (e.g.; dipteral and tetanus) is another type of active 
immunogen. Toxoid can be treated either from physical or chemical method 

until they do not produce clinical disease, but keep on the capacity to induce 

immunity. The third type is a attenuated infectious vaccines. When virus is 
encounter through different pathways in laboratory from a distressed 

organism, a vaccine of virus is formed that may infect the man.  Some 

examples are mumps, measles, yellow fever, etc. Some other examples are 
live organisms or related agents that cause disease but these agents are 

different from the species [12]. Cross reacting immunity is produced by 

these vaccines. For example, to prevent against small pox virus and Bacillus 

https://biologicaltimes.com/


 
Volume No. 4   |     Issue No. 7  |     Pages 60-61 

 

61 
Published on: 31 July, 2025 https://biologicaltimes.com/ 

 

Chalmette-Guerin a Vaccinia virus vaccine used. Some developing 
countries use it for immunization to protect against diseases such as 

tuberculosis. Passive immunization consists of antibodies of immune donor, 

animal or person, vulnerable organisms, injected serum, partially 
purification of extraction of serum. This method is very reliable and can 

provide an instant protection; the immunity that bestowed with is 

temporary.  In some diseases such as diphtheria, passive immunization 
serves as a therapeutic treatment as well as preventive measure. This 

treatment is a highly beneficial, but the success is to take it on its right time. 

Some people may experience with arbitrary side effects. For example, in 
serum sickness (highly allergic reaction to proteins) may cause temporary 

fever or arthralgia, etc [13]. 

The origins of vaccination  
 About 200 years ago, vaccines are used to prevent against diseases. The 

first vaccine was developing to protect against small pox. In 1976, half of 

civilization was highly affected by the small pox. Before vaccine 
development, People depend on a process which was called as variolation. 

Variolation is a process in which a small number of viruses are placed under 

a skin from recovering small pox virus [14]. About 100 years ago, this 
process had been used in Europe and brought from Europe to Africa and 

Asia but the process risked infecting the person with the disease it was 

meant to protect from. Later this vaccine development technique was 

reliable and more effective and was not threat against small pox. The 

material used in small pox vaccine is cow pox sores to protect from disease 

without risking them developing smallpox. The smallpox vaccine was a live 
attenuated vaccine, which used a weaker version of a disease-causing virus 

to immunize people against it. It was not until the 20th century that a 

worldwide vaccination campaign led to the eradication of smallpox in 1980. 
In 20th century disease had killed hundreds of people in the world but now 

there is no risk to a human health and can’t be transmitted anywhere in the 

world which is called as Widespread vaccination. In 1978, the last human 
case of cowpox was detected and is the only diseases that have been 

suppressed [15]. 

New technologies in vaccine delivery and efficacy 
Developing technologies will simplify and increase the efficacy of vaccine 

delivery. A vaccination that only needs to be delivered once must be 

extremely potent or designed to release its ingredients gradually after 
administration [16]. Alternative adjuvant and technologies that potentially 

eliminate the need for repeated doses are being developed.  

Most of the vaccines are now in a form of injections through which some 
people may feel uncomfortable which results in a significant psychological 

obstruction. For some vaccines, such live vaccines administered orally (like 

rotavirus), needle-free administration is already feasible. To deliver the 
vaccine via the skin painlessly, researchers are developing edible plant-

based vaccine ingredients, needle-free skin patches, and micro needle 

injection technologies. Now more advanced technologies may include 
multiple antigen delivery. Several live virus vaccines and a variety of 

inactivated vaccines are now in a form of a single injection without 

compromising the immune response to any of them. And thus, patients will 
need some needles for vaccination and receive vaccinations more 

effectively overall [17]. 
Chronic and emerging infections Vaccines 

Most of the effective vaccinations work by producing antibodies to defend 

against acute illnesses. But chronic infection vaccines are still dispute such 
as HIV, tuberculosis, Malaria etc. The main cause is that disease causing 

bacteria, virus and parasites mask them inside the bodies cell from the 

immune system [18]. To get around this, a distinct type of T-cell-based 
immune response is needed, either in place of or in addition to an antibody 

response. There are some infections that have no vaccines yet and link to a 

long-term outcome. For example, helicobacter pylori infection increases the 
risk of stomach cancer, and group-A streptococcus infection causes in 

rheumatic fever, which continuous to be a major cause of mortality and 

disability in developing Nations. Zika and Ebola are advanced vaccines due 
to the use of mRNA genetic material used to temporarily activate some cells 

to make antigens [19]. 

Current Status and Future Need 
In order to compete with vaccinations, the American Academy for 

Microbiology organized a colloquium for the latest infectious disease 

difficulties, the possibility of developing new and improved vaccines, 
vaccine safety, vaccine research issues, and themes related to education and 

training, in Baltimore, Maryland, from March 4-6, 2005. Twenty-one 

vaccine research and development specialists from government, business, 

and academia discussed and came to a number of recommendations for 
future advancements in vaccine development and use [20]. There is a great 

impact on a control of disease. In somewhat places of the world, former 

diseases were out of control but now theses diseases are controllable while 
some are suppressed. Especially in developing countries, many infectious 

illnesses apatite and strike despite this progress, where vaccines may be 

unavailable or too much expensive.  Some other diseases become common 
due to human source or bioweapon. Many difficulties, such as legal, 

cultural, financial, and technical ones, can prevent the use of a licensed 

vaccination for a particular disease. Although the vaccines, that are 
currently available in market are approved vaccines and these vaccines are 

very effective but it is needed to provide more efficacy, longer protection 

and reduced production cost [21].  
Conclusion 

Vaccines are necessary to protect against infectious diseases. These creating 

innovative vaccines present a challenge for researchers and vaccine makers.  
Vaccine safety has very necessary and is improved over last 20 years ago. 

Recognized safety immunization has been suppressed and proves one side 

effect from using licensed immunization are uncommon. Although it was 
trying to link vaccines to a certain problem through informal evidence but 

it has been disproved, the debate surrounding these profess association has 

not been resolved.  For vaccine protection, it is necessary that it should be 

kept in mind the hazardous and advantages that are provided to the 

community and recipient. In vaccine research, there have been a lot of 

techniques that are used. Vaccines related unknown such as how vaccine 
protect against diseases, creation of different forms of immunity, hold up 

future advancement must be resolved. There is still a lot of primitive study 

on these topics. If delusions related to vaccines are to be ease, it is necessary 
to be better informed the public that how vaccines play great role in 

improving human health and well-being of people. Increased public 

understanding of the advantages of vaccines should be achieved through 
government-sponsored campaigns, educational initiatives, and the popular 

media. 
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