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Abstract

For the development of pandemic vaccines, adjuvants have been identified as
essential for their immune potentiating effect and as a dose-sparing approach. In this
work, cationic poly lactic-co-glycolic acid microparticles (PMPs) are evaluated as an
antigen carrier system for whole inactivated influenza (wH5N1)1. Negatively charged
wH5N1 is adsorbed onto cationic PMPs by electrostatic interaction. Two reagents have
been evaluated, branched polyethylenimine (PEI)2,3 and DEAE-dextran (DEAE)4.
Depending on the nature of the cationic reagent, it can be added to the ‘oil’ phase (O)
or the outer aqueous phase (W2) in a ‘double-emulsion solvent evaporation’ particle
manufacturing method. Size and distribution was characterized using laser diffraction
and particle morphology observed by SEM. To identify the adsorbed virus a
fluorescent lipid probe Octadecyl Rhodamine B Chloride (R18) was used. The
immunogenicity of the PMPs with adsorbed wH5N1 was assessed in vivo by serum
hemagglutination inhibition (HAI).
Cationic PMPs with PEI have a size of 21 µm, span 1.2 and PMP-DEAE particles are 25
µm, span 1.7. Particles with PEI have a surface charge of 13-17 mV, while DEAEdextran between 30-57 mV. In vivo results indicate an initial peak (HI titer 185) is
attained with the PMP-DEAE formulation. A stable HI titer of 25 is measured on day 70
and 105, comparable to a single administration of wH5N1.

References

Two manufacturing protocols for cationic PMPs within a particle range of 20-30 µm
have been established. The role of cationic PMPs as antigen carrier is confirmed by
confocal imaging. The potent and immediate response observed with wH5N1
adsorbed onto PMP-DEAE suggests possible interactions with PMP surfaces have not
affected its antigenicity. Such a potent response is desired in a pandemic situation,
indicating the formulation has potential to elicit an adjuvant effect. The current proofof-concept can be further elaborated with the aim to obtain broad cross-protective
immunity.
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