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Overview:
Vaccine manufacture
Vaccine production is complex and fundamentally different from other kinds of manufacturing
(even pharmaceutical manufacturing) in that vaccines are intended to be administered to millions
of people of whom most are perfectly healthy. The types of vaccines include: whole virus
(inactivated and live-attenuated) vaccines; genetic material RNA (mRNA) vaccines; subunit,
recombinant, polysaccharide and conjugate vaccines; toxoid vaccines; and viral vector vaccines.
There is a broad range of different types of vaccines and vaccine manufactures, but one thing they
have in common is that they are inherently biological and need to be cultured. Most conventional
viral vaccines need to be grown on biological material, such as chicken eggs with influenza
vaccines, continuous cell lines with hepatitis A vaccines, or yeast in a fermentation process for
hepatitis B vaccines. Bacterial pathogens are grown in bioreactors. Recombinant proteins can be
manufactured in bacteria, yeast, or cell culture
Toxicity
The active components of vaccines are biological agents and can be pathogenic before
inactivation. The additional ingredients and raw materials such as formaldehyde (often used to
inactivate viruses), stabilizers, antibiotics, preservatives, and adjuvants pose chemical risks.
The risk assessment process will guide the decisions on which biosafety level (BSL) to apply.

