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AH peptide protein is a breakthrough, broad-spectrum antiviral drug candidate. It ruptures the lipid envelope of virus particles 
in a size-dependent manner. The size range of virus particles susceptible to treatment with AH peptide encompasses a wide 

range of deadly viral pathogens including HCV and HIV. Uniquely compared to other antiviral medicines in development or 
in the clinic, the virocidal activity of the AH peptide was originally discovered by surface science techniques probing model 
biological interfaces—namely lipid vesicles serving as surrogates for lipid-enveloped virus particles. Quartz crystal microbalance 
with dissipation (QCM-D) monitoring identified that addition of the AH peptide ruptures a layer of intact lipid vesicles to promote 
structural transformation to a planar lipid bilayer. Based on this in situ structural transformation, we have used simultaneous 
QCM-D monitoring and four-detector optical reflectometry to determine the antiviral mode of action of the AH peptide. The 
combination of optical and acoustic sensor techniques for simultaneous measurement on the same substrate offered several 
advantages, including: (1) monitoring of the complex biological interactions with both acoustic and optical mass measurements, 
(2) calculation of the amount of dynamically coupled water, (3) identification of mechanistic steps based on hydration signature, 
and (4) multi-parameter analysis of the structural transformation arising from biological interactions. Collectively, these results 
lay the groundwork for the engineering of AH peptide therapeutics with optimized properties as well as for the broader application 
of surface science techniques to antiviral drug discovery and development.
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