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Impact of viral pandemics
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1. Attachment

2. Entry (membrane 
fusion)

3. Replication

4. Assembly

5. Egress

Viral ‘life’ cycle

3

Whitesides, G. M. J. Med. Chem. 1995
VivaGel  Starpharma, Tyssen, D. PLoS One 2010



Membrane Fusion Process
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Project Aims

• Design amphipathic copolymers with high affinity for viral envelope that can 
inhibit viral infection

• Study physicochemical factors that drive interaction and inhibition
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Studying polymer-membrane interactions
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Studying polymer-membrane interactions
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Project Aims

• Design amphipathic copolymers with high affinity for viral envelope that can 
inhibit viral infection

• Study physicochemical factors that drive interaction and inhibition
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Polymer Design
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Statistical copolymer 

1.1 million unique 
combinations

Traditional synthetic 
methods – 20 - 50 

polymers…



Rapid polymer antiviral development
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Refined Monomer 
Combinations

Anti-Viral Testing

Optimised Polymer Formulations
Structure-Property Analysis

PET-RAFT
96 Well Polymerisations

Monomer 
Combinations

Biocompatible

Hydrophobic

Positive

Negative

Dr Paul Denman

1100 unique formulations attempted
in quadruplicate

Batch to batch variability

Foster, Stenzel, Chapman, Macromolecules 2022, 55, 5938



Antiviral Screening
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A lot of screening, a lot of misses…
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Learning from the complexity
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Smallest dots represent
0 wt% hydrophobe

Machine learning and 
automation – Sabbatical 2024



Early evidence of broad-spectrum efficacy
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Conclusions
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Viral membrane is a new target for polymers

Tools for studying polymer-membrane 
interactions

Langmuir Blodgett Films

QCM-D

Amphipathic polymer-membrane interactions

High-throughput polymer design

Applications beyond viruses…

Such et al., ACS Appl. Nano Mater. 2023
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Membrane fusion energetics
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Host cell membrane

Viral envelope membrane

Positive curvature

Negative curvature



Why polymer antivirals?
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Neglected Tropical Diseases
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Interactions with monolayer membranes
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Membrane collapse

Gaseous phaseLE region

LC region

Langmuir Blodgett

Clifton, L. A. M. Adv Colloid Interface 2020, 277.

POPC



Cytotoxicity Assay
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