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Understanding how the body recognizes specific components of vaccines and how to enhance 
these responses are essential to harnessing the full potential of the body’s immune system. 
Classical vaccines made of bare antigens with metal-based adjuvants such as alum have 
worked in vaccines for decades. However, aluminum salts are not perfect adjuvants as they do 
not work with all antigens and they produce a greater antibody (Th2) response than a cellular 
(Th1) response. Existing adjuvants have largely failed to induce memory responses in protein-
based vaccines. The development of multivalent antigen displays and new vaccine delivery 
methods have also created a demand for compatible adjuvants that elicit a stronger immune 
response, work well with a variety of antigens, and are as safe or safer than alum. This project 
focuses on the synthesis, characterization, and in-vitro evaluation of novel vaccine adjuvants. 
Imiquimod, a synthetic agonist for TLR-7/8 (Toll-like receptor), has been shown to be a 
promising small molecule that can produce an immunological response. However, systemic use 
is unsafe and thus a selective transporter is expected to overcome this issue. Hyaluronic acid 
(HA), that targets CD44 on cell surfaces, will be used as a carrier, covalently linking various TLR 
agonists based on the Imiquimod scaffold. Together, this multivalent display of TLR agonist with 
HA is expected to be preferentially taken into the lymphatics where the adjuvant will be readily 
exposed to the adaptive immune system, improving efficacy of adjuvants in protein-based 
vaccines. After compounds have been synthesized they will be evaluated in HEK-Blue cells 
expressing humanized TLR7 receptors. Lead candidates will then be evaluated in 
immunocompetent murine models of melanoma. This project is expected to develop new 
vaccine adjuvants and improve existing vaccines on the market and to help the development of 
new vaccines. 


