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Vaccines have been a breakthrough in medicine: they saved millions, reduced the incidence and 

morbidity of diseases such as polio, measles and tetanus and caused smallpox eradication. 1 

Modern subunit-based and nucleic acid-based vaccines are safer and easier to produce than 

inactivated pathogen-based ones, but require vaccine adjuvants to achieve a proper 

immunization.2 

 

A vaccine adjuvant is any entity that enhances a vaccine efficacy. For more than 70 years 

Alum® has been the only adjuvant licensed for human use: only recently few new adjuvants 

have been approved.3 The most prominent example is Monophosphoryl lipid A (MPLA), an 

agonist of Toll-like receptor 4 (TLR4). MPLA is commercialized by Croda International PLC 

and is employed in several vaccine formulation vaccines (Fendrix®; Cervarix®; Shingrix®; 

Mosquirix®; and Pollinex-Quattro).3 However, MPLA is a complex molecule with a long 

synthesis (>25 reactions), resulting in high final cost (~230 USD/mg).4 

 

We present here a series of simplified, rationally designed MPLA analogues called FP 

compounds. FPs show a similar or better TLR4 agonists activity than MPLA, thus being 

promising vaccine adjuvant. As FPs are much easier to synthesize, they are currently being 

preclinically developed in collaboration with Croda International PLC as innovative and 

inexpensive vaccine adjuvants.5–7 
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