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Abstract (300 word limit)
Emulsion-based adjuvants were demonstrated as an effective tool to increase the vaccine efficacy. This study provides the size matter and compositions of emulsions for modulating the immune responses. We use a mouse model with ovalbumin (OVA) as the antigen to deepen our understanding of the properties of the emulsion at micro-/nanoscale interacting with immune cells. First of all, we explored mechanistic reasoning toward embracing the interface between the physicochemical and biological signatures for core oil selection in antigen uptake. Our results showed that treatment of dendritic cells (DCs) and splenocytes with a squalene-based emulsion (referred as SqE) induced reactive oxidative species (ROS) production and resulted in an increase in apoptotic and necrotic cells in a concentration- and time-dependent manner. Furthermore, DCs co-cultured with cellular debris of SqE-pretreated splenocytes resulted in a higher level of ovalbumin (OVA) antigen uptake by DCs than those co-cultured with untreated splenocytes. Interestingly, the potency was rather attenuated when splenocytes pretreated with a typical ROS inhibitor, N-acetyl-cysteine. Notably, SqE possesses a high impact on eliciting ROS-mediated antigen uptake compared with a squalane-based emulsion (SqA). Next, we formulated various emulsions using different types of core oils and fatty acids, and planned to control the size of the emulsions range from macro- to nanoscale by passing through the extruder membrane. The results showed that emulsions at nanoscale could enhance activation of DCs in vitro, compared with those at submicron scale. These results highlight the importance of unsaturated squalene core oil in the adjuvant activity of emulsions and offer insight into the design and development of vaccine against infectious diseases or cancer immunotherapy technology. This work was supported by grant 107A1-IVPP22-014 from the National Health Research Institutes of Taiwan and grant MOST 106-2314-B-400-016-MY3 from the Ministry of Science and Technology of Taiwan. 
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