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Vaccination, one of the most effective medical intervention ever 
introduced
• So far prevented >3.0 billion disease cases

>500 million deaths

• 2011-2020 vaccines will prevent 
• 25 million deaths 

• 2.5 million/year
• 7000/day
• 300/hour
• 5/min

WHO  Global Action Plan 
http://www.who.int/immunization/global_vaccine_action_plan/GVAP_doc_2011_2020/en/index.html)

Yet most vaccines for Low and middle incomes are targeted at <$1



Smallpox killed over half a billion people in the 20th century 
alone — three times the number of deaths from all of the 
century's wars combined.

Smallpox, one of the deadliest and most 
contagious diseases known to humankind



Soon to be eliminated?



Could be eliminated?







7 billion in 
2012

Responding to developing world vaccine needs 

Most EPI 
vaccines cost 
less than $1 per 
dose

- No margins for 
reinvestment in 
R&D required for 
development of 
new vaccines



Responsive to the treat of emerging and re-emerging infections









$330 billion





Emerging innovative technologies

RNA
Rapid

Low cost
Synthetic and 

cell-free
Immature

Yeast
Easy scale-up 
and high yield

Low risk of 
contamination

Human 
glycosylation 
challenging

Baculovirus
Thermostable

Rapid
Feasible scale-

up
Technologically 

complex

GMMA
Easy scale-up

Mature
Slow

Purification 
challenging



RNA for Rapid response









Feasibility and Risk Assessment

Kis Z. et al, Biotechnol J. 2019 









Kowalski PS, Molecular Therapy 2019



















How is saRNA formulated?



Pardi N, et al. Nature 
Reviews Drug discovery 2018



Blakney Ak, Gene Therapy 2019



Blakney AK et al ACS Nano 2019



Blakney AK et al ACS Nano 2019



Targeting delivery?

Polo E, etal ACS Nano 2017







Centralised versus decentralised manufacture

Staff/training
QMS
Equipment
Consumables
QA/QC testing

Licensing technology to regional facilities capable of cGMP, fill/finish 
labelling

Central Hub

A toolbox of technologies, 
training, methodologies, and 
material designed to meet 
common needs among 
emerging vaccine 
manufacturers

Up to millions of doses
National/regional
Neglected diseases
Rapid response to emerging 

and local infections
High flexibility

Single manufacturing plant

Economies of scale and volume
Hundreds of millions of doses
Standardised QC/QA
Applicable to complex manufacture
(pneumococcal conjugate vaccine)
Global distribution
High up front capital costs
High personnel costs
Low flexibility

Enhanced delivery: formulation, route, supply chain…











Ag

Rational immunogen design

*

*

Clinically directed reverse vaccinology

Targeted Immunisation

Human Pathogen Challenge Models 
& Systems Biology

Systems Biology New Technologies & Clinical Trials

Novel manufacturing platforms



Academic networks to:
• Support, develop and advocate the use of Human Infection Challenge
• Improve understanding of infections and the diseases they cause
• Enhance the development of new/better vaccines/treatments, focus on LMIC.

Human challenge studies



An innovative approach: Passive Immunity

THE FIND
Multiple broadly 
protective antibodies

THE GOAL
Elicit those antibodies 
through vaccination

INTERIM STEPS
Prove concept 
through …

Passive 
immunization
by injecting 
antibodies

Gene transfer 
through a vector 
that produces the 
antibodies 

Therapeutic mAbs
C. difficile toxins (clinical)
(N Engl J Med 2010, 362:197-205 )
Anti-alpha S.aureus (pre-clinical)
(J Mol Biol. 2015;427:1513.)



An innovative approach: Personalised Medicine

Pastor F,. Nature Reviews Drug Discovery volume 17, pages 751–767 (2018)



Sahin U, Nature Reviews Drug discovery 2014



Thank you for your attention

https://www.imperial.ac.uk/future-vaccine-hub
Anna Blakney
Dr Yiyang Lin
Paul McKay
Kai Hu

Zoltan Kiss
Clement Bouton
Karnyart Samnuan
Nilay Shah
Benjamin Pierce

https://www.imperial.ac.uk/future-vaccine-hub
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