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Vaccines are one of the most signicant achievements of science and public health.  Vaccines for 
prevention of infectious diseases are regulated by the U.S. Food and Drug Administration (FDA) and the 

legal framework for regulation is derived from Section 351 of the Public Health Service Act and from certain sections of the 
federal Food Drug, and Cosmetic Act (FD&C Act). Vaccines are a unique class of pharmaceutical products that meet the 
statutory denition of both a drug and biological product.  Vaccines are a unique class of pharmaceutical products that meet 
the statutory denition of both a drug and biological product. The primary responsibility of NRAs is to ensure the quality, safety, 
and effectiveness of pharmaceutical products. The implementation of a strong regulatory system will facilitate these goals, 
which are especially critical for vaccines that are inherently more difcult to develop, characterize, and manufacture than most 
pharmaceutical products. The Federal Drug Administration (FDA) has developed a managed review process that provides 
regulatory oversight through all phases of vaccine development. Advances across a wide range of scientic disciplines have 
enhanced the prospects of developing new and better vaccines. Novel vaccine approaches such as recombinant vaccines and 
novel adjuvant and delivery systems pose regulatory challenges for NRAs. However, The NRAs should be dynamic and exible 
entities, as they strive to develop regulatory requirements to address the evolving science. Further, NRAs must be prepared to 
address public health emergencies that will require expedited approval mechanisms, such as biological terrorist events, 
pandemic inuenza, and other EIDs.
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INTRODUCTION 
Vaccines are one of the most signicant achievements of science and 
public health. As a result of successful vaccination programs and 
campaigns, many vaccine-preventable diseases are now uncommon in 
the United States. Vaccines for prevention of infectious diseases are 
regulated by the U.S. Food and Drug Administration (FDA) and the 
legal framework for regulation is derived from Section 351 of the 
Public Health Service Act and from certain sections of the federal 
Food, Drug, and Cosmetic Act (FD&C Act).  The FD&C Act denes [1]

drugs, in part, by their intended use as “articles intended for use in the 
diagnosis, cure, mitigation, treatment, or prevention of disease.”  [2]

Thus, vaccines are a unique class of pharmaceutical products that meet 
the statutory denition of both a drug and biological product. 
Prophylactic vaccines differ from many other drugs and biological 
primarily in how they are administered to a large population, in 
particular, young healthy people to prevent rather than treat disease, 
their mechanism of action, and their risk/benet prole. Although 
subject to the same regulations as other biological products, vaccines 
are inherently more difcult to develop, characterize, and manufacture 
than most pharmaceutical products. 

Stages Of The Regulatory Review Of Vaccines Products  
          

Premarketing Phase
 The regulatory requirements for biological products cover the entire 
life-cycle of the product from the pre-IND stage, through the 
premarketing (consisting of the various IND phases and pre licensure) 
and post marketing stages. The pre-IND stage consists of laboratory 
development, preclinical testing of candidate vaccines, and 
development of the manufacturing process. 

The clinical development of a new drug in the United States usually 
begins with a sponsor approaching the FDA for permission to conduct 

a clinical study with an investigational product through submission of 
an IND application form. These requirements can be found in the IND 

[3]regulations.

Investigational Phase 
Only licensed vaccines may be shipped from one state to another; 
however, during the premarketing phase, interstate shipment of 
products for investigational use is allowed under the law and 
regulations. There are generally three separate phases in the clinical 
evaluation of experimental biological at the premarketing stage. These 
phases may overlap, and the clinical testing may be highly iterative 
because multiple Phase I or Phase II trials may be performed as new 

[4]data are obtained.

Licensing Phase 
Following completion of IND studies demonstrating the safety and 
efcacy of the vaccine for a specic use and population the sponsor can 
submit a BLA to obtain a license for a new vaccine under section 351 of 
the PHS Act for commercial manufacture and distribution of the 
product. Prior to the submission of a BLA, a pre-BLA meeting with the 
FDA is strongly encouraged to discuss the sponsor's product 
development plan. For the FDA to provide sponsors with advice 
regarding the adequacy of information to support a BLA

Postmarketing Phase
If the manufacturer wishes to signicantly modify the approved 
manufacturing process or directions for vaccine use, prior approval 
must be obtained from the FDA before these changes can be 
implemented. The applicant is required to submit an account of these 

[5]changes to the appropriate license applications.

Vaccine Testing
Vaccines are tested during the pre licensure as well as the post licensure 
phase. Testing procedures are developed from a combination of the 
understanding of past adverse experiences and the best current 
knowledge regarding the potential for new ones. From past experience, 
a few highly important issues must continue to receive special 

 [6]attention  All vaccines require an extensive search for extraneous 
contaminants. The experience in which human serum was used as a 
stabilizer for yellow fever vaccine and caused hundreds of cases of 

[7]long-incubation hepatitis virus infection underscored this need  The 
FDA requires that cell substrates and vaccine viral seeds used in 
production be appropriately selected and tested to ensure that they do 
not introduce any unintended risks. The current cell substrates used to 
manufacture licensed vaccines are primary avian or monkey cells, 
diploid cells, one continuous cell line, Vero, as well as yeast and insect 

[8]cells 
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 If a vaccine is manufactured in a cell substrate that is derived from a 
tumor, or that has developed a tumorigenic phenotype through an 
unknown mechanism, it could carry a higher theoretical risk of 
containing oncogenic substances.The epidemic of bovine spongiform 
encephalopathy (BSE, also referred to as mad cow disease) and its 
possible relationship to human variant Creutzfeldt-Jakob disease 

[9](VCJD) has been of special concern.  The recombinant DNA era, the 
possible risk of induction of transformation of cells of the recipient was 
a major concern. This issue has been approached by careful study of 
the constructs used and the stability of these constructs and by attempts 
to reduce extraneous DNA content to levels that are regarded as 

[10][11][12]extremely unlikely to produce an adverse genetic event.

Adverse Event Monitoring
An adverse reaction to a biological product is dened as an event 
associated with the use of a biological product, regardless of whether it 
is considered product related, and it includes any side effect, injury, 
toxicity, or sensitivity reaction or signicant failure of pharmacologic 
action. Adverse reaction reports come from several sources. The 
results of reported adverse reactions associated with vaccine use are 
compiled and entered into the Vaccine Adverse Event Reporting 

[13]System.  The NCVIA also mandated the development of vaccine 
information sheets for distribution by health care providers to each 
adult or to the legal representative of each child receiving any vaccine 
recommended for routine pediatric use by the ACIP. This effort was 
made to ensure that sufcient written information about the risks from 
the diseases and the risks and benets of vaccines would be 

[14]provided.

   ProductionLabellingAndAdvertising
Labeling changes are usually initiated by the manufacturer but may be 
initiated by CBER. Historically, manufacturers have had to obtain 

[15]prior approval from CBER before the labeling changes were made.

 SpecialConsiderations
Combination Vaccines:
Combination vaccines are composed of two or more antigens that are 
intended to induce protection against multiple infectious diseases or 

(16) several different serotypes of the same organism.

Vaccines To Counter Emerging Infectious Diseases And Biothreat 
Agents:
Immunization programs in the United States have been remarkably 
effective at reducing morbidity and mortality from the most common 
naturally transmitted infectious diseases (e.g., polio, measles, and 
diphtheria). However, emerging infectious diseases (EIDs), from 
pandemic inuenza to severe acute respiratory syndrome, and 
biological threats that have the potential to be intentionally released 

 [17]into the general population also pose a threat to global public health.

Emerging Post – Licensure Issues 
Detection Of Porcine Circoviruses In Rotavirus Vaccines
Inadvertent contamination of vaccines with extraneous infectious 
agents is a major safety challenge and inherent risk in the 

[18]manufacturing process.  The FDA Final Guidance for Industry 
entitled, “Characterization and Qualification of Cell Substrates and 
Other Biological Materials Used in the Production of Viral Vaccines 

[19]for Infectious Disease Indications”.  The nal step in IPV production 
involved formalin inactivation of poliovirus. SV40 is relatively 
resistant to formalin inactivation and thus low levels of live SV40 

[20]remained present in lots of IPV.

CONCLUSION
The primary responsibility of NRAs is to ensure the quality, safety, and 
effectiveness of pharmaceutical products. The implementation of a 
strong regulatory system will facilitate these goals, which are 
especially critical for vaccines that are inherently more difcult to 
develop, characterize, and manufacture than most pharmaceutical 
products. The FDA has developed a managed review process that 
provides regulatory oversight through all phases of vaccine 
development. Advances across a wide range of scientic disciplines 
have enhanced the prospects of developing new and better vaccines. 

Novel vaccine approaches such as recombinant vaccines and novel 
adjuvant and delivery systems pose regulatory challenges for NRAs. 
However, NRAs should be dynamic and exible entities, as they strive 
to develop regulatory requirements to address the evolving science. 
Further, NRAs must be prepared to address public health emergencies 

that will require expedited approval mechanisms, such as biological 
terrorist events, pandemic inuenza, and other EIDs.
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ACIP Advisory committee on immunization practices

BLA Biologics license application

BSE Bovine spongiform encephalopathy

CBER Center for biologics evaluation and research

DNA Deoxyribonucleic acid

EID Emerging infectious disease

FDA Federal drug administration

IND Investigational new drug

IPV Inactivated poliovirus vaccine

NCVIA National vaccine childhood injury act

NRD Nation recruitment agency

PHS Public health service

U.S United state

VCJD Variant Creutzfeldt-Jakob disease


