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Abstract: Vaccination has been proved to be the most effective strategy to prevent the Corona Virus Disease
2019 (COVID-19). The mRNA vaccine based on nano drug delivery system (NDDS) - lipid nanoparticles (LNP)
has been widely used because of its high effectiveness and safety. Although there have been reports of severe
allergic reactions caused by mRNA-LNP vaccines, the mechanism and components of anaphylaxis have not been
completely clarified yet. This review focuses on two mRNA-LNP vaccines, BNT162b2 and mRNA-1273. After
summarizing the structural characteristics, potential allergens, possible allergic reaction mechanism, and
pharmacokinetics of mRNA and LNP in vivo, this article then reviews the evaluation methods for patients with
allergic history, as well as the regulations of different countries and regions on people who should not be
vaccinated, in order to promote more safe injection of vaccines. LNP has become a recognized highly customizable
nucleic acid delivery vector, which not only shows its value in mRNA vaccines, but also has great potential in
treating rare diseases, cancers and other broad fields in the future. At the moment when mRNA-LNP vaccines open
a new era of nano medicine, it is expected to provide some inspiration for safety research in the process of

research, development and evaluation of more nano delivery drugs, and promote more nano drugs successfully to
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Table 1
line; LNPs: Lipid nanoparticles

Composition of Pfizer-BioNTech and Moderna SARS-CoV-2 mRNA vaccines. DSPC: 1,2-Distearoyl-sn-glycero-3-phosphocho-

Pfizer-BioNTech BNT162h2 mRNA-LNP
SARS-CoV-2 vaccine

Description

Moderna 1273 mRNA-LNP
SARS-CoV-2 vaccine

Active component™” mRNA encoding the viral spike (S) glycoprotein of SARS-CoV-2

. 20
Carrier or vector™”

mRNA dose®?!
LNPs*

30 pgin 0.3 mL

0.3 mL dose
Molar lipid ratios (%) (ionizable
cationic lipid : PEGylated lipid :
DSPC : cholesterol)
Molar N/P ratio'”! 6
Buffer®

0.07 mg disodium hydrogen phosphate dihydrate)

Other excipients™™
6 mg sucrose, water for injection

0.43 mg ALC-0315 (((4-hydroxybutyl) azanediyl)bis
(hexane-6,1-diyl)bis(2-hexyldecanoate)), 0.05 mg
ALC-0159 (2-((polyethyleneglycol)-2000)-N,N-
ditetradecylacetamide), 0.09 mg DSPC, 0.2 mg
cholesterol, total lipids: 2.57 mg-mL™", 0.77 mg per

46.3:1.5:9.4:42.7

0.01 mg phosphate (potassium dihydrogen phosphate,

0.01 mg potassium chloride, 0.36 mg sodium chloride,

PEGylated lipid nanoparticle
100 pg in 0.5 mL
SM-102 (proprietary ionizable lipid) (heptadecan-9-
yl-8-((2-hydroxyethyl) (6-ox0-6-(undecyloxy)hexyl)
amino)octanoate), PEG2000-DMG (1-
monomethoxypolyethyleneglycol 2000-2,3-
dimyristylglycerol), DSPC, cholesterol, total lipids:
3.86 mg-:mL™", 1.93 mg per 0.5 mL dose
50:1.5:10:38.5

5
Tris (tromethamine) (0.31 mg tromethamine,
1.18 mg tromethamine hydrochloride)
0.043 mg acetic acid, 0.12 mg sodium acetate,
43.5 mg sucrose, water for injection
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mRNA & i# [¥) LNP il 7] 12 > H #8 3d 1.5 mol% 1)
PEG2000%*. Ishida 257k B, 78 55— URVE 5 8 A4 A
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