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LECTURE-22 

GENERAL METHOD OF PREPARATION OF  

IMMUNITY RELATED PRODUCTS Cont… 

1.   Preparation of Vaccines 

 Standard manufacturing of vaccine requires the use of bacterial or viral antigen, eg. Bacterium or 

virus which may be killed or may be living but attenuated 

 To prepare live attenuated vaccine, the disease causing organism is grown under special laboratory 

conditions that cause it to lose its virulence or disease causing properties. 

 The attenuation can be obtained by heat or by passage of the virus in foreign host such as 

embryonated eggs or tissue culture cells. 

 For viral vaccines, cell cultures are required since virus can replicate only inside the living cells. 

 Inactivated vaccines are produced by killing the disease causing microorganisms with chemicals or 

heat. 

 Following are the sequential steps for general preparation of vaccines: 

i. Selection of the strain for vaccine fabrication 

ii. Development of the micro-organisms 

iii. Release and isolation of micro-organism 

iv. Inactivation of organism 

v. Purification of organism 

vi. Formulation of vaccine 

vii. Quality control and release 

viii. Packaging 

1.1 Selection of an antigen 

 Bacteria or viruses are utilized in production are obtained from a seed. 

 They may be killed or living but attenuated. 

 They are derived from a seed lot system. 

 A record of origin, passage history and storage conditions should be maintained for each seed lot. 

 The virus must be free from impurities, including other similar viruses and even variations of the 

same type of virus 

 The seed must be kept under ideal conditions, usually frozen, that prevents the virus from becoming 

either stronger or weaker than desired. 
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 Stored in a small glass or plastic container. 

1.2 Growing or development of the microorganisms 

 There are two different strategies for developing bacteria and viruses: 

Development of Bacteria    Development of Virus 

a) Batch culture      a) Cell (tissue) culture 

b) Continuous culture     b) Embryonated eggs 

1.2.1 Development of Bacteria 

a) Batch culture 

 The microbe is grown in a closed container. 

 Raw material is placed in the fermenter and then microorganism is introduced. 

 The whole arrangement is kept aside for a period of 7-8 days. 

b) Continuous culture 

 The microbe is grown in an open system. 

 Nutrient medium is constantly added and spent. 

 In continuous culture, accumulated cells and waste products are detached at the same time.  

1.2.2 Development of Virus 

a) Cell (tissue) cultures 

 Cells are developed under controlled conditions, normally outside of their natural environment. 

 Categorized into 3 types: 

 Primary cell culture 

 Secondary cell culture 

 Continuous cell line 

i) Primary cell culture 

 Derived directly from an intact like animal’s embryo or kidney 

ii) Secondary cell culture 

 Derived from human fetal tissue and can be subcultured 20-50 times. eg.- human diploid fibroblasts 

such as MRC-5. 

iii) Continuous cell lines 

 It is a single cell type that can transmit indefinitely in culture.  

 Usually derived from malignant tissues.  
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 Eg.  Vero cells, Hep2. 

b) Embryonated Eggs 

 Several for viruses can be proliferated in embryonated chicken eggs but the method is now only 

employed for Influenza viruses.  

 The egg to be utilized should be from particular pathogen free strong group. 

 After 5-14 days after fertilization, a hole is drilled in the shell and virus inoculated into the site 

suitable for its replication. 

 The eggs are incubated at about 33ºC for 2-3 days. 

1.2.3 Recombinant proteins (Derived from pathogens): Can be generated either in yeast, bacteria or 

cell cultures. 

1.3 Release and isolation of organism 

 The aim of this step is to release as much virus or bacteria as possible (harvesting). 

 Harvesting is a physical process that needs removal of or separation from infested cells, removing 

cell walls, isolation from the proteins and other parts of the growth medium that are still present. 

 Then gathering the bacteria or virus. 

 Various techniques are used for isolation are: Centrifugation, filteration and chromatography 

1.4 Purification 

 The antigen will need to purify in order to produce high a purity/quality product. 

 Different techniques used for protein purification are: 

 

1.5 Inactivation of organism 
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 After purification virus/bacterial cell suspension is inactivated via a chemical method.  

 The term killed normally states to bacterial vaccine, while inactivated relates to viral vaccines. 

 For viruses, the replicative function should be demolished. 

 Virus inactivation is carried out by following mechanisms: 

 By attacking the viral envelope or capsid and terminating its ability to infect or interact with 

cells 

 By disrupting the viral DNA or RNA and preventing replication 

 Inactivation can be done by different methods such as: 

 Chemical treatment: Formaldehyde or beta propiolactone 

 Solvent/Detergent (S/D) inactivation: Triton X-100 

 Heat treatment: At 56ºC for 10 minutes 

 Ultraviolet inactivation 

1.6 Formulation of vaccine 

 Lastly, the vaccine is formulated by adding adjuvant, stabilizers and preservatives as needed. 

 Other than microorganism or its part(antigen), a vaccine comprises the following constituents: 

i. Adjuvants: To improve the immune response to a vaccine. Eg. Aluminum gels or salts (alum) 

ii. Stabilizers: To protect vaccines from adverse conditions like freeze drying or heat. Eg. Gelatin, 

mono sodium glutamate (MSG) 

iii. Preservatives: To prevent bacterial or fungal contamination of vaccine. Eg. Thimerosal 

iv. Residuals from manufacturing method: Inactivating agents (Formaldehyde, glutaraldehyde), 

antibiotics 

1.7 Quality control and release 

 After formulation of vaccine, various quality control tests are performed such as sterility, safety, 

efficacy, increase in virulence tests, interference tests. 

1.8 Packaging 

 Finally the vaccine is placed in recipient vessel (either a vial or a syringe), and sealed with sterile 

stoppers. 

 All the processes described above should comply with the standards defined for GMP. 

 At last, the vaccine is labeled and distributed worldwide. 

 

* On next page, there a diagram showing preparation of different types of (Vaccines) 
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Figure 1: Different ways for construction of a vaccine 
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