






DNA vaccines are third generation vaccines. They contain DNA that codes for specific 
proteins (antigens) from a pathogen. The DNA is injected into the body and taken up by 
cells, whose normal metabolic processes synthesize proteins based on the genetic code 
in the plasmid that they have taken up. Because these proteins contain regions of amino 
acid sequences that are characteristic of bacteria or viruses, they are recognized as 
foreign and when they are processed by the host cells and displayed on their surface, the 
immune system is alerted, which then triggers immune responses.[2][3]

Alternatively, the DNA may be encapsulated in protein to facilitate cell entry. If this capsid 
protein is included in the DNA, the resulting vaccine can combine the potency of a live 
vaccine without reversion risks. In 1983, Enzo Paoletti and Dennis Panicali at the New 
York Department of Health devised a strategy to produce recombinant DNA vaccines by 
using genetic engineering to transform ordinary smallpox vaccine into vaccines that may 
be able to prevent other diseases.[4] They altered the DNA of cowpox virus by inserting a 
gene from other viruses (namely Herpes simplex virus, hepatitis B and influenza).[5][6]

In 2016 a DNA vaccine for the Zika virus began testing at the National Institutes of Health. 
The study was planned to involve up to 120 subjects between 18 and 35. Separately, 
Inovio Pharmaceuticals and GeneOne Life Science began tests of a different DNA 
vaccine against Zika in Miami. The NIH vaccine is injected into the upper arm under high 
pressure. Manufacturing the vaccines in volume remains unsolved.[7]

Clinical trials for DNA vaccines to prevent HIV are underway.[8]

DNA vaccine for novel corona virus is developing,  
so problem is how to apply to mass patients efficiently.
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Microneedle application

Injection application



DNA vaccine and RNA plasmid vaccines are under developing. 
Self-dessolving MN is ideal drug delivery system for plasmid to induce 
immunological response for Novelcorona virus through Langelhans cells 

existing in epidermis and upper part of dermis.
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Direct intra dermalmicroneedle application to i makes it possible to efficient immunization  
than subdermal injection.




