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Small Pox vaccination from Cow Pox

Latin for cow – vacca

Called vaccination

https://www.cdc.gov/smallpox/index.html



Smallpox – thousand years

Measles – 10 years

Ebola – 5 years

COVID-19 – 63 days

Human Genome Project 
(sequencing)

https://www.hhs.gov/coronavirus/explaining-operation-warp-speed/index.html



13 years (1990-2003)

$3 billion 

200 US Labs + 18 other countries

Todays Technology: 

24-48 hours / less than $1,000

Human – 6 billion 
base pairs



30 thousand base pairs

Human – 6 billion base pairs

E. coli – 5 million base pairs



§ NOT A VIRUS!!!

§ mRNA codes for a target protein (Spike)

§ Lab made virus like Lipid NanoParticle (LNP) 



§ mRNA Vaccine

§ Ultracold storage –80C (-112F) = 6 months

§ Refrigerator = 5 days

§ Room Temperature = 6 hours

§ No significant safety concerns

§ 95% effective to decrease illness severity

§ Both Antibody and T-cell Immunity

§ 2 vaccinations – 21 days apart

§ Projecting 50 million doses by end of 2020 / 1.3 billion 2021

https://www.pfizer.com/



§ mRNA Vaccine

§ Normal Freezer = 6 months

§ Refrigerator = 30 days

§ Room Temperature = 6-12 hours

§ No significant safety concerns

§ >94% effective to decrease illness severity

§ Both Antibody and T-cell Immunity

§ 2 vaccinations – 28 days apart

§ Projecting 20 million doses by end of 2020

https://www.modernatx.com/



§ Astra Zeneca

§ Johnson & Johnson
§ Single Shot

§ Novavax



§ Continued Monitoring for Safety
§ >44,000 in initial studies

§ UK has already began immunization

§ Symptoms after immunization



§ St. John’s Health

§ Teton County Public Health

§ Final plans still pending…
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