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Vaccine development generally involves a lot of work on the antigen aspect, some effort on formulation, and the addition 
of an adjuvant in some form or another. These components are often elaborated separately and delivered as a mixture, 

sometimes in an emulsion or in a liposome, with the hope that some fraction of the material administered gets to the right 
place. Recent work on materials engineering at MIT has brought together novel assemblies of lipid nano particles loaded with 
antigen and adjuvant, “hardened” by chemical cross-links to create a system that co-delivers its payload to lymph nodes. We 
call these particles ICMVs (Inter-bilayer Cross-Linked Multi-Lamellar Vesicles.  By sequestering the adjuvant and antigen in a 
particle, systemic exposure is limited. This should result in an improved safety and tolerability profile. In mice, the optimal dose 
of antigen is on the order of a microgram. Adjuvants, engineered to fit into the nano particle, allow the use of very low doses 
as well. The result is a potent, long lasting humoral response accompanied by a robust antigen specific CD8+ T-cell response. 
ICMVs can be delivered by injection, but they may delivered by inhalation as well. Intratracheal delivery to the lungs results in 
a strong CD8+ response on mucosal surfaces with no apparent pathology. The application of ICMV mediated malaria vaccines 
will be discussed.
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