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espite the success of current vaccines, there is a clear need for the

development of preventive and therapeutic vaccines. Vaccineimprovements
may include the addition of biomaterials and immuno-modulators to bypass
important milestones including efficient proliferation of antigen-specific
effector cell populations and enhanced immune response against pathogen.
CNTs are attractive biomaterials for immuno-modulating applications and are
assumed to fulfil mentioned challenges. CNTs possess unique properties such
as high aspect ratio, flexible surface chemistry which would be customized for
transporting of antigens, target APCs effectively, triggering enhanced cellular
response. Additionally, the ability of CNTs to translocate easily through the
lipid bilayer in their ‘nanoneedle’ form provides a tremendous advantage for
priming a cellular immune response. The tendency of CNTs to activate pro-
inflammatory pathways in addition to the classic complement pathway may
also enhance the immunogenicity of their antigenic cargo. In this review, we will
address the current achievements in the development of novel nanoadjuvants.
We would discuss how surface chemistry and charge impact immunological
outcomes. We would also focuse on current understandings of therapeutic
efficacy and mechanisms of immunotoxicology of functionalized carbon
nanotubes (f-CNT) as antigen carriers in vaccine formulations.
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