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Frequency (2 0.18 MDa), respectively. The observed mass excess likely arises from contributions such as counterions, residual non- Classical capsid structures were detected for the norovirus and chikungunya VLP, whilst mainly sub viral assemblies were detected for the DENV serotypes.

reflect the ion back and forth.
volatile salts, trapped solvent, and formaldehyde-induced crosslinking3.

« When an ion enters and progresses through the detection cylinder, the charge on (2)

CONCLUSIONS

Direct measurements of charge and m/z enable accurate, single-particle mass determination of viral antigens across the vaccine formulations investigated in this study. For the vaccine formulations, where the viral antigens were detected, the resulting mass distributions were in
good agreement with the expected masses, whilst also accounting for counterions and adducts. Additionally, impurities, including defective particles (e.g., C-antigen in IPOL vaccine) were detected, along with incomplete particles and sub-assemblies for different VLPs.
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the ion is induced on to the cylinder.
e The induced charge is then detected by a low-noise charge sensitive amplifier,

which results in a periodic signal that can be analysed using fast Fourier transform
(FFT).
e The m/z of an ion is determined from the oscillation frequency and the charge from
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