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• Need for maintenance of a cold chain
• Inability to induce a multi-armed immune 

response
• Potential for toxic side effects.
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• New vaccine technology needed to 

address potentially new bio-warfare 
threats (emerging, genetically-modified 
organisms, toxins)
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Pomerantsev AP, et al.  Expression of cereolysine AB genes in Bacillus anthracis vaccine 
strain ensures protection against experimental hemolytic anthrax infection.  
Vaccine 1997 Dec;15(17-18):1846-50

State Research Centre for Applied Microbiology, Obolensk, Moscow Region, Russia.
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Scientific AmericanScientific American.  276 (6): 102.  276 (6): 102--6 (1997)6 (1997)

Vical’s Naked DNA TechnologyVical’s Naked DNA Technology



Removal of DNA to prevent viral replication
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Highly Versatile 
Vaccine Platform

• Well-tolerated
• Broad applicability

Viral Diseases

Bacterial Diseases

Parasitic Diseases
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• Advanced technology Demonstration (ATD) FY98 - 01:  
"Development of DNA vaccines for Complex Multi-stage 
Pathogens and Against Multiple Pathogens of Military 
Importance”

• Four human clinical trials of DNA vaccines in healthy humans 
(malaria as model) established safety and immunogenicity.

• Awarded US patent on DNA vaccines against malaria.
• First DNA-based vaccine against malaria (in development).
• First DNA-based vaccine against anthrax (in development).
• First DNA-based vaccine against dengue virus (in development).
• Fully embraced in genomic approaches to vaccine development.  
• Established “biotech-style” approach to high-tech vaccine 

development
• Partnerships (CRADAs/cooperative agreements/MTA) with NIH, 

Vical, GenVec, Aventis-Pasteur, Alphavax, Chiron, Vaxin, others.
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• A technological leap forward.
• A coordinated program of partners (federal 

government, academia and industry) that will leverage 
respective technologies, capabilities and 
infrastructure.

• Identify and optimize critical vaccine technologies.
• Overcome limitations of current manufacturing 

processes.
• Develop plans for sustainable vaccine manufacturing.
• Definitive solutions for vaccines against agents of bio-

terrorism, emerging and genetically-modified threats
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• Agile Vaccines™ vaccines are fundamentally different 
– Instead of administering foreign material against which human immune 

system reacts, DNA or virus encoding foreign material is administered.   
Human cells produce the foreign material using the DNA or virus as a 
template.

• Advantages of Agile Vaccines™ over conventional vaccines 
– Easy to produce and purify. – May not require a cold chain. 
– Can be combined (multivalency) – Highly immunogenic,
– Relatively inexpensive. especially for CD8+ T cells.
– Easy to modify. 

Provides potential for RAPID production of new vaccines.

• Ideal for emerging infectious diseases.

• No other existing vaccine delivery system provides all potential advantages 
of Agile Vaccines™ .
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but are safer, requiring fewer injections
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Regulatory:  
Strong partnership with FDA required for efficient 
development and approval

Capacity: Lack of capacity for manufacturing
Limited facilities for scales < 100L
Few facilities for scales > 100L (pharma companies)
Leadtime for facilities ~3 years

Engineering: Scales required for therapeutics 100-500L; 
vaccines likely to require 1,000 – 10,000L scale.  Time 
required to improve performance at the largest scale
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• Agile vaccines™ represent 21st century vaccine 
development

• Only vaccine technology capable of rapidly responding 
to evolving infectious disease and bio-warfare threats

• Will require coordinated effort between DoD, NIH, CDC, 
academia and industry with close coordination with the 
FDA to produce licensable vaccines.  

• Establishment of key partnerships with Agile Vaccine™ 
world leaders will ensure best chance for success.

• Requirement for sustained funding of 5 year Agile 
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• How should efforts across government/academia and 

industry be coordinated?
• What is the potential role for the newly established 

Office of Homeland Defense in agile vaccine 
development?

• What are the technical, engineering, financial and 
regulatory hurdles and strategies to overcome them?

• What policy reforms are needed to bring this technology 
to deployable vaccines?
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