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SARS-CoV-2 lipid nanoparticle (LNP) mRNA vaccines have been used world-widely in 

humans. We have recently discovered the boost of poly(ethylene glycol) (PEG)-specific 

antibodies by SARS-CoV-2 mRNA LNP vaccines in humans.1 We found that anti-PEG 

antibodies significantly influence the immune cell interactions of PEGylated nanoparticles in 

human blood.2 Our recent study analyzed the distribution of SARS-CoV-2 LNP mRNA vaccine 

(Moderna mRNA-1273) in human blood, finding that vaccine components peak within 1-2 

days post-administration and exploring factors influencing their pharmacokinetics.3 However, 

blood circulations and antibody levels boosted by the vaccination of different types of SARS-

CoV-2 LNP mRNA vaccines in humans remain poorly understood.  

In this study, we compared the pharmacokinetics of three types of intramuscular-delivered 

mRNA vaccines, i.e., Moderna mRNA-1273.815, Pfizer-BioNTech BNT162b2, and a clinical 

trial vaccine targeting receptor-binding domain (RBD vaccine) in humans through serially 

sampling plasma early after vaccination.4 We investigated and compared the decay kinetics of 

SARS-CoV-2 mRNA vaccine components (mRNA and ionizable lipid) and the level of 

antibodies (ant-PEG antibodies and anti-spike antibodies) boosted by mRNA vaccines in 

human blood using PCR, mass spectrometry, and ELISA, respectively. We further did 

correlation studies between the decay kinetics of vaccine components and the antibody levels 

boosted by the vaccination. 

This work defines and compares the pharmacokinetics of lipid nanoparticle mRNA vaccine of 

different formulations in human blood after intramuscular injection and the factors that 

influence these processes. These insights should be valuable in improving the future safety and 

efficacy of lipid nanoparticle mRNA vaccines and therapeutics. 
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