Carbon nanohorn supported liposome nanoparticles as a novel carrier for anti-nicotine vaccine
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Nicotine vaccine has shown tremendous promise in fighting against nicotine addiction. A couple of nicotine vaccines delivered by different types of carriers have been investigated, among which liposomes based nicotine vaccine induced high titers of antibodies against nicotine.  Due to its long circulation time, potent adjuvant effect, and high antigen loading capacity, liposomes can promote immune response to otherwise poorly immunogenic antigens. However, one of the main limitations of liposomes is that they are intrinsically unstable and often have a tendency to flocculate. In this study, novel negatively charged (anionic) carbon single-walled nanohorns were used as a scaffold, providing support to the soft body of cationic liposomes. This support prevented the liposomes from precipitation or flocculation. Subsequently, a novel nicotine vaccine delivered by this nanohorn supported liposome has been successfully developed. The nano-vaccine induced strong, anti-nicotine antibody responses in mice when administrated subcutaneously, leading to production of high titer and high affinity anti-nicotine antibodies for treatment of nicotine dependence. Furthermore, the safety evaluation of this nano-vaccine in mice revealed no apparent toxicity.  
