Demystifying the role of excipients in whole viral vaccines
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Grand Challenges in Vaccine Design
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 Most vaccines must be maintained at refrigerated
temperatures, within a narrow 2-8 °C range

* The cold chain (Fig. 1) is a constraint on vaccine

facturing, storage, and distribution

 Breakdowns in the cold chain disrupt outreach of
vaccination programs, necessitating the design
of temperature-stable formulations
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Experimental Methods
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Excipient Case Study: Arginine
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* Arginine is a widely used excipient with a wide range of reported effects

* Arginine stabilizes a hydrophobic polymer (Fig. 4a), but not hen egg white lysozyme
(HEWL) (Fig. 4b) or porcine parvovirus (PPV) (Fig.4c)

* Hydrophobic interactions not the dominant part of stabilization for HEWL and P

Fig. 6
(b)

MaxPartialCharge

Predict the thermal stability of HEWL and
PPV in different excipient solutions (Fig. 6a)
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MULTISCALE INVESTIGATION OF VIRUS STABILITY
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How can we evaluate excipient
effects on protein folding?
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How do excipients influence
the shelf life of vaccines?
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Insights Across Experimental Paradigms
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Conclusions

A combination of experiments and simulations can provide a detailed
understanding behind the stabilizing role of excipients in biological formulations

An underlying common mechanism is present that varies between
proteins/viruses as showcased by focusing on arginine

ML models aid in identifying key excipient features imparting stability and can be
used for excipient selection

Ongoing and Future Work

Perform experiments on additional small
model cationic thaumatin, anionic green
fluorescent protein (GFP) and apoferritin

Informed
Formulations Study additional minute virus of mice (MVM)
to probe effect of viral surface features on

their stability

Develop multi-fidelity GPR model to
predict excipient effects on a new
protein/virus
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and sugar alcohols at 0.7 M (Fig. 5a)

Dried samples had increased titer loss
relative to liquid samples
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