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FluBlok® 

Â First recombinant influenza vaccine

Â First cell-based influenza vaccine in U.S. 

Â FDA licensure in 2010

üNo additional safety or efficacy studies required ï

FDA letter 01/11/10

Â The pandemic solution

üOnly pandemic vaccine that can be quickly 

manufactured and/or transferred to and 

manufactured in other countries
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Production of influenza vaccine 

Production process:

Chicken Embryoôs

Isolation of Virus

Kill Virus

Isolate virus proteins

Long production cycle

One egg = one dose

Production affected by 
Avian influenza outbreaks

Adaptation required

Adverse reactions

Less effective in the elderly

Characteristics
Trivalent vaccine: 2 A strains and 1 B strain

Protection correlates with hemagglutinin (HA) antibodies
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Major Influenza Surface Proteins

Â HA (Hemagglutinin): Sixteen antigenic subtypes (H1-H16)

Â Mediates attachment of the virus to the host cell surface 

via binding to sialyic acid residues.

Â Fusion capability that enables the viral envelope to 

integrate  with the host cell membrane.

Â Each viral particle contains over 500 copies.

Â NA (Neuraminidase): Nine antigenic subtypes (N1-N9) 

Â Plays a role in penetration of the mucus layer that 

surrounds the target cell and in release of virus from the 

surface of the infected cell. 

Â The active center that splits polysaccharides is almost 

identical in influenza viruses of classes A and B.  It is 

here that NA inhibitors bind and exert their action.

Â Each viral particle contains 100 to 250 copies. 
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Major Influenza Surface Protein

Â HA (Hemagglutinin):)

Coat of the influenza virus

Antibodies against HA protect against influenza

Changes in HA require annual update of vaccine
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rHA produced in insect cells

FluBlok®Approval Ÿ Validation

Â Engineer baculovirus with the 

gene of interest (e.g. 

Hemagglutinin)

Â Baculoviruses highly specific 

to insect cells

Â Powerful promoter generates 

high yield of protein of 

interest

Â Culture expression of 

insect cells in a 

fermenter

Â Infect cells with 

engineered virus

Â Incubate infection for ~48 

- 72 hours

Â Protein forms rosettes

Â Purify protein to > 90% 

into final product

Â Formulate with PBS into 

vaccine

Baculovirus Expression Vector System (BEVS)



Cloning of influenza HA gene
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Fermentation Harvest Extraction

Purification

1. seed

Capture DNA removalPurify

Downstream Process

2. infect Disk-stack

centrifugation

TFF/Formulation

Clarification

Depth

Filtration
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Safety & Immunogenicity of FluBlok
Potential Benefits (3x45µg rHA)

Â Influenza rHA antigens are produced in insect cells ïprotein based 

vaccine with low endotoxin content

Â rHA protein is highly purified and does not contain egg protein or other 

contaminants from eggs 

Â Selection or adaptation of influenza virus strains that produce at  high 

levels in eggs is not required =>the best genetic match 

Â Cloning, expression and manufacture of FluBlok within 2 months

Â FluBlok does not require large amounts of embryonated chicken eggs

Â Manufacturing of FluBlok does not require biocontainment facilities

Â Manufacture of rHA does not include formalin inactivation or organic 

extraction procedures
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