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Abstract 

A Vaccine is a biological preparation that builds resistance towards different diseases. In US Vaccines are 
regulated by the office of vaccines research and review of the Center for Biologics Evaluation and Research of 

the United States Food and Drug Administration. 

In India, the controller general of India (DCGI) and central and state drug control departments such as the 

central drugs standard control organisation (CDSCO) and the drug regulatory authority (DRAS) regulate 

vaccines, whereas in the United States, the USFDA regulates vaccines through the centre for biologics 

evaluation and research committee (CBER) and the biologics licence application (BLA) authorities. 
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I. Introduction 

Vaccine 

A Vaccine is a biological preparation that is used to builds resistance towards different diseases. 

Types of Vaccines 

There are four types of Vaccines 

Live Attenuated 

Inactivated or killed 

Toxoid vaccine 

Conjugate/Subunit 

 

History of Development of Vaccine 
In 1796, British physician Edward Jenner utilised the cowpox virus (latin variola vaccinia) to protect people 

against small pox. 

The first rabies vaccine was developed in 1885 by French microbiologists Louis Pasteur and Emile Roux. 

In May1802, the first doses of Smallpox Vaccine Lymph arrived in India. On June 14, 1802 from Bombay (new 

Mumbai), Anna Dust hall, a three-year-old child, became the first person in India to receive smallpox vaccine. 

The smallpox vaccine was sent as lymph to Madras, Poona, Hyderabad, and Surat. The proven benefits of 

smallpox vaccination had such an impact that variolation was outlawed in many European countries and also in 

the same provinces of India as early as 1804. 

The compulsory vaccination Act was passed in India in 1892 to ensure higher ceverge with small pox and 

reduce the epidemic the ‘Act’ largely remained on the papers except at the times of epidemics on records the 

law was in forces in approximately 80 percent of the disctric of British India in 1938. 

 

Registration Process in India 

Registration Process of Vaccines in India is governed by a number of Regulatory Authorities Such as given 

below:  

 Ministry of Health and Welfare for Families 

 Immunization Technical Advisory Group at the National Institutes of Health  

 Central Drug Standard Control Organization  

 Central Licensing Approval Authority  

 Indian Council for Medical Research  

Initially, vaccinations are made, and then clinical trials for manufactured vaccines are undertaken. The first 

phase of clinical trials consists of ten to thirty sub studies in which the safety of vaccines is assessed and 

immunological studies are conducted. 
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There are 100 subs in phase 2. Dose range studies are another name for this phase. 

The third phase contains 1000 subs, and in this phase, recording of the safety and efficacy data is completed.

   

The data is then submitted for clearance to the National Regulatory Authority (NRA). 

Then, for the next step, Approvals under GCP and ethical norms are required. 

The ICMR (Indian Council for Medical Research) issues GCP and ethical guidelines. After that, the central 

licencing approval body issues a licence (CLAA) 

Following CLAA approval, DTAB permission is required before vaccines can be introduced into vaccination 

services. 

CLAA is in charge of vaccination approval and clinical studies after that. 
After the clinical trials are completed, vaccinations are commercialised, and phase 4 trials are done for post-

marketing surveillance. 

If there are any complaints about safety or efficacy after phase 4, they are forwarded to the NRA. 

 

Registration Process in US 

Various regulatory guidelines for registration of vaccine in  

USA are: 

CBER (Centre for Biologics Evaluation and Research) 

Vaccines and Related Biological Products Advisory  

Committee (VRBPAC) 

Biologics License Application (BLA) 

The FDA's Center for Biologics Evaluation and Research regulates vaccines in the United States. 
The FDA monitors each step of the testing process to verify that new vaccines on the market are safe, effective, 

and have minimal adverse effects. 

Vaccine pre-clinical trials involving tissue samples and animal models must be approved clinical trials before 

they may be tested in humans. 

A company that sponsors clinical trials of this type investigational The FDA has received a new drug application 

that describes the vaccine. How it's created and how it's been checked for quality control in the human vaccine 

testing process 

If the application is successful, vaccination clinical trials are usually conducted in three stages. 

In most cases, the first phase consists of 20 to 80 subjects. 

Phase 1 studies are modest trials that are used to determine a vaccine's safety and the intensity of an immune 

response. 
Several hundred subjects are usually included in Phase 2. 

In phase 2 trials, vaccines are tested on large groups of people to see which ones are the most effective. 

The vaccine is put through its paces in phase three studies. On tens of thousands of people, including tens of 

thousands to compare to a placebo. 

Long-term vaccine efficacy and a close eye on the extremely rare negative effects 

If a vaccine passes all three phases of clinical trials, it is approved. 

The FDA Reviewer team, which includes medical biology and chemistry experts, must review the Biological 

licencing application. 

The FDA and the vaccine sponsor supplied data from the vaccine and related Biological Products Advisory 

Committee with all of the safety and efficacy information they require to assess the risks and benefits of 

vaccines (VRBPAC 

FDA receives feedback on the vaccination from a non-FDA expert committee of scientists and physicians. 
Once a vaccination has been approved by the FDA, production can begin. 

The FDA's Adverse Event Reporting System is used to report extremely unusual health events. 

 

Stages of Vaccine Development 

• Pre-clinical stage  

• Clinical development  

• Regulatory review and approval process 

 

Pre-Clinical Stage 

Preclinical studies evaluate the candidate Vaccine's protection and immunogenicity, or ability to elicit 

an immune response, using tissue-culture or cell-culture methods and animal testing. Mice and monkeys are 
examples of animal subjects. These studies provide researchers an idea of what to expect in terms of cellular 

responses in humans. They also suggest a safe beginning dose for a following portion of research, as well as a 

safe vaccination administration strategy. Researchers may make changes to the vaccine during the pre-clinical 

stage to make it more effective. They may also conduct animal challenge studies, in which they vaccinate the 
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animals and then attempt to infect them with the target infective agent. Several vaccinations never make it past 

this stage because they don't deliver the protection needed. 

 

Clinical development 

Clinical development is divided into three stages. 

Phase I Trials  

The Phase I vaccine trails involves a small group of small group of adults, usually between 20-80 subjects. If the 

vaccine is intended for children, researchers will first test on adults, and then gradually step down the age of the 

test subjects until they reach their target. These trials may be non-blinded (i.e., Placebo may be used).The goals 

of Phase 1 testing are to assess the safety of the vaccine and to determine the type and extent of immune 
response that the vaccine provokes 

 

Phase II Trials 

II vaccine trials, involves several hundred subjects, to evaluate the immunogenicity of the vaccine and provide 

an initial estimate on the common adverse events. Sponsors are encouraged to meet with the CBER for an end-

of-phase-II meeting to discuss their proposed phase III study. The goals of Phase II testing are to study the 

vaccine’s safety, immunogenicity, dose ranging, schedule of immunizations, and method of delivery. 

 

Phase III Trials 

Following the successful completion of Phase II vaccine studies, larger trials involving hundreds to tens of 

thousands of patients are conducted. Phase III trials are randomised and double-blind, with the experimental 

vaccine being compared to a placebo (the placebo may be a saline solution, a vaccine for another disease, or 
some other substance). The purpose of Phase III is to test vaccination safety in a large population of people. 

Certain unusual side effects may have gone undetected in smaller groups of patients studied in previous periods. 

For example, a vaccine-related adverse event may affect one out of every 10,000 persons. The trial would have 

to involve 60,000 patients to identify a meaningful difference for a low-frequency incident; half of them are 

women. 

 

Phase IV Trials 

After the vaccine is released, drug companies may conduct phase IV trials as an optional study. The vaccine's 

maker may conduct additional testing to ensure its safety, efficacy, and other possible applications 

 

The Regulatory Review Process  
Vaccine development is a complex and time-consuming process. A rigorous regulatory approach to 

check quality, safety, and efficacy should be done before a brand new vaccination is approved for release into 

the market. The Center for Biological Evaluation and Research (CBER) of the Food and Drug Administration 

(FDA) is in charge of vaccine regulation in the United States. Section 351(a) of the Public Health Service Act 

provides current authority for vaccine control (PHS). In accordance with PDUFA guidelines, a multidisciplinary 

review team made up of a regulatory project manager, clinical/medical officers, product reviewers, statisticians, 

pharmacology/toxicology reviewers, and alternative scientific specialists with backgrounds in virology, 

bacteriology, immunology, and manufacturing technologies reviews vaccine applications and alternative 

regulatory submissions. The following are some of the regulatory guidelines for vaccine registration in the 

United States: 

Vaccines and Related Biological Products Advisory Committee (VRBPAC) vaccine adverse event 

reporting system, developed by the Centre for Biologics Evaluation and Research (CBER) (VAERS) 
Vaccine development can be a lengthy process, lasting between 10 and 15 years in most cases. Before a vaccine 

is approved and released onto the market, it goes through a lengthy and thorough research process, followed by 

years of testing. The development takes about 12 to 15 years on average 

 

II. Conclusion 

Vaccines are critical for protecting individuals and communities from the mortality and morbidity that 

many infectious illnesses cause. The Food and Drug Administration maintains regulatory control throughout the 

complex procedure, which includes comprehensive laboratory testing Preclinical testing, characterisation, and 

clinical trials evaluation. 

 The fundamental goal of rules that control. The United States is responsible for protecting public 

health. Stringent Regulatory criteria must be met at all times. Creation of a vaccine for licensure consideration 
Vaccine safety is regularly monitored after licensure. Thorough product testing, inspections, and lot-release 

testing Provides approved vaccines through its wide network Mechanisms for regulatory review it is the public's 

responsibility. Authority to ensure that pharmaceuticals are safe. Regulations are followed by businesses. 

Vaccines are effective. Designed, tested, and regulated in a similar fashion.   
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