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Existing approaches of cancer immunotherapy have been largely unsuccessful to generate sufficient antitumor
immunity primarily due to the inherent weak immunogenicity of tumor self-antigens and poor T helper type 1 (Th1)
and Cytotoxic T Lymphocyte (CTL) responses. Several key immunological events, as they happen in infection, need to be
controlled to boost antitumor immunity. These are: a) recruitment of a large number of antigen presenting cells (APCs),
especially dendritic cells (DCs), at the site of immunization, b) efficient delivery of antigen and danger signals to the
migrated DCs, c) strong activation and maturation of the DCs with appropriate cytokine profile for antigen presentation
and d) effective immunomodulation to generate a strong Th1 and CTL responses. We have developed biomaterial
based “Pathogen Mimicking Particles (PMPs)” platform wherein multiple Toll Like Receptor (TLRs) agonists,
immunomodulatory siRNA and tumor antigen (protein/DNA) can be loaded on micro/nanoparticles and delivered
efficiently to dendritic cells. I will show our recent results on how these PMPs can be used to precisely control DC
activation; maturation and cytokine profile, Th1/Th2 balance and ultimately modulate antitumor immunity. Also, we
have developed a degradable in situ cross-linking hydrogel, which upon injection with a DC attracting chemokine along
with PMPs creates an “Immune Priming Microenvironment” at the site of injection and thus resulting into a strong
antitumor immune response. I will show our recent results on PMPs and “Immune Priming Microenvironment”
mediated antitumor immune response in murine Melanoma and B cell Lymphoma models. Towards the end of my talk,
I will discuss the role of immunosuppressive tumor microenvironment in dampening anti-tumor immune response and
my future goals on targeting the tumor microenvironment using “Immunomodulatory Nanoparticles (IMN)” and a twopronged approach of combined peripheral vaccination and tumor microenvironment immunomodulation to maximize
antitumor immune response.
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