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A drawback of the current mRNA-lipid nanoparti-
cle (LNP) COVID-19 vaccines is that they have to
be stored at (ultra)low temperatures (2). Under-
standing the root cause of the instability of these
vaccines may help to rationally improve mRNA-
LNP product stability and thereby ease the tem-
perature conditions for storage. In this presenta-
tion we discuss proposed structures of mRNA-
LNPs, factors that impact mRNA-LNP stability
and strategies to optimize mRNA-LNP product
stability. Analysis of mRNA-LNP structures re-
veals that mRNA, the ionizable cationic lipid and
water are present in the LNP core. The neutral
helper lipids are mainly positioned in the outer,
encapsulating, wall. mRNA hydrolysis is an im-
portant driver for mRNA-LNP instability. It is cur-
rently a matter of debate whether water in the
LNP core can freely interact with the mRNA and
to what extent the degradation prone sites of
mRNA are protected through a coat of ionizable
cationic lipids. To improve the stability of mRNA-
LNP vaccines, optimization of the mRNA nucleo-
tide composition should be prioritized. Secondly,
a better understanding of the milieu the mRNA is

exposed to in the core of LNPs may help to ration-
alize adjustments to the LNP structure to preserve
mRNA integrity. Moreover, drying techniques,
such as lyophilization, are promising options still
to be explored.

As vaccines turn out to be the major weapon
against the COVID-19 viral attack, the urge to de-
velop more stable formulations is still growing
and alternative, not-mRNA based products, may
come to the forefront in situations where the (ul-
tra)cold chain cannot be guaranteed.

This is an adapted abstract from reference (1):
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Figure 1 Structure of mRNA-lipic nanoparticle vaccine
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