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Key challenges and opportunities

§ Delivery challenge

ü Degradability of biological vaccine antigens, e.g. nucleic acids, 
recombinant proteins

ü To be delivered in the correct conformation

ü Lacks potential to target the immune cells

§ Manufacturing and storage challenge

ü Reduced potency due to elevated temperature or accidental freezing

ü Vaccine stability during storage

§ Opportunities

ü Targeted, efficient vaccine delivery formulations

ü Manufacturable, heat-stable formulations



Proposed approaches and outcomes

§ Novel vaccine delivery formulations

ü Bioresponsive polymers

ü Virus-like liposomes

§ Biostabilisation of vaccine delivery formulations

ü Dry storage at room temperature

ü Sugar (trehalose, sucrose, glucose) loading by polymers/liposomes

§ Potential outcomes

ü Flexible and robust platforms for improved stability and efficacy of vaccines

ü Manufacturable formulations with optimised biostabilisation during storage
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Research Objectives

• Improve thermal stability of antibodies to 60°C for 6 months in ionic liquids

• Retain bioavailability depending on thermal stability and if reconstitution is

needed

• Achieve similar results with viruses and vaccines

STAGE 1

Monoclonal 

Antibodies

STAGE 2

Viruses

STAGE 3

Vaccines













Contacts

• Nanoparticle delivery vehicles

• Freeze dried formulations
• rongjun.chen@imperial.ac.uk

• Ionic liquids for thermo-stabilisation
• j.hallett@imperial.ac.uk
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