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§ Historical perspective – Edward Jenner’s story
§ Current methods and techniques in vaccination 
§ Recent advances and future outlook
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§ In 1757 an 8-year-old was inoculated with 
smallpox and survived. 

§ He was 1 of thousands just that year. 
§ He survived and became immune. 
§ He was…
§ EJ became a medical doctor and surgeon. 

A very good one at that.
§ He was a true interdisciplinary scientist 

(medicine, bird migratory schedules, 
species classification, hydrogen balloon 
building)

Who was Edward 
Jenner?
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Smallpox
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§ Has been the scourge of humanity 
since as long as 10,000 BC.

§ Signs of smallpox were found on the 
face of Ramses V, Egyptian 
pharaoah died in 1156 BC. 

§ The decline of the Roman Empire 
was concomitant with a smallpox 
epidemic. 7M deaths. 

§ Smallpox was also the disease that 
decimated the Aztecs and Inca 
populations.



Edward Jenner vs. 
Smallpox
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§ Jenner was 13 when he learned about the link between 
cowpox and smallpox. 

§ He heard dairymaids didn’t get smallpox because they had 
had the cow variant. 

§ Cowpox however is very mild and not deadly. 
§ In 1796 using cowpox lesions Jenner inoculated a 8-year-

old boy, James Phlipps. James had some symptoms but 
recovered fully after 10 days.

§ Jenner then inoculated the boy with material from a fresh 
smallpox lesion, no disease developed. 

§ Vaccination was born, it took a long time and campaigning 
to ensure it is globally accepted but the results spoke for 
themsleves. 



Current State of  
Vaccines - Importance
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Current State of  
Vaccines - Types
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§ Each veccine type has its specific 
applications. 

§ For example: live viruses can be 
problematic when given to immune-
compromised patients. 

§ Non-live vaccines are often combined 
with an adjuvant. 

§ Adjuvants are substances that aim to 
upscale the immune response to a 
vaccine. 



Current State of  Vaccines 
– the Covid mRNA 
Vaccince
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§ mRNA vaccines are very useful 
since their development is easy-
much more simple than handling 
live virus or purifying viral proteins.

§ mRNA vaccines are a (relatively) 
novel technology allowed for by the 
invention of in vitro transcription. 

§ Katalin Karikó and Drew Weissman 
made the breakthrough that allows 
mRNA vaccines to exist. 

(Unwanted)



Current State of  Vaccines 
– the Covid mRNA 
Vaccince
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§ The Covid vaccine specifically: 



Current State of  Vaccines 
– mRNA Cancer Vaccines
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§ These vaccines rely on the use of the body’s own protein-production 
machinery to produce tumour-specific antigens. 

§ If these are recognised by the immune system a response may be 
mounted against them and by extension the cancer itself. 

§ There is a current Phase 2B trial ongoing for a melanoma mRNA vaccine. 



Info Sources
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§ Riedel S. Edward Jenner and the history of smallpox and vaccination. Proc 
(Bayl Univ Med Cent). 2005 Jan;18(1):21-5. doi: 
10.1080/08998280.2005.11928028. PMID: 16200144; PMCID: 
PMC1200696.

§ Pollard, A.J., Bijker, E.M. A guide to vaccinology: from basic principles to 
new developments. Nat Rev Immunol 21, 83–100 (2021). 
https://doi.org/10.1038/s41577-020-00479-7

§ Sheridan, C. Individualized mRNA cancer vaccines make strides. Nat 
Biotechnol 43, 833–836 (2025). https://doi.org/10.1038/s41587-025-02708-
7

§ Leong KY, Tham SK, Poh CL. Revolutionizing immunization: a 
comprehensive review of mRNA vaccine technology and applications. Virol
J. 2025 Mar 12;22(1):71. doi: 10.1186/s12985-025-02645-6. Erratum in: 
Virol J. 2025 Aug 9;22(1):272. doi: 10.1186/s12985-025-02880-x. PMID: 
40075519; PMCID: PMC11900334.

§ Katalin Karikó and mRNA vaccines: 
https://www.nobelprize.org/prizes/medicine/2023/press-release/

§ Melanoma mRNA vaccine: https://www.aimatmelanoma.org/update-on-the-
state-of-vaccines-for-melanoma/
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