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Engineering Biomaterials for Combination Cancer Immunotherapy

Seong Dong Jeong (M4S), sipong2@mdanderson.org
Department of Neurosurgery and Brain Tumor Center, The University of Texas MD Anderson Cancer Center

ABSTRACT: Despite transformative clinical successes, cancer immunotherapy benefits only a subset of patients, in
part because many tumors remain poorly immunogenic, characterized by sparse T-cell infiltration and dominance
of immunosuppressive myeloid cells. Tumors actively sculpt this microenvironment to evade immune surveillance,
limiting the potency and durability of immune checkpoint inhibitors (ICls) and other immunotherapies. Rational
combinations are therefore required to convert “cold” tumors into “hot” treatment-responsive lesions.
Biomaterials offer a versatile solution space for such combinations. By tuning their chemical and physical properties,
biomaterial systems can co-deliver synergistic agents, optimize pharmacokinetics, target lymphoid or intratumoral
niches, and engage innate sensing pathways that promote antigen presentation and T-cell priming. In particular,
platforms designed to trigger immunogenic cell death (ICD) can supply endogenous danger signals and tumor
antigens in situ, thereby amplifying antigen cross-presentation and effector trafficking.

In this presentation, | will highlight engineered polypeptide and nanoparticle platforms we developed that induce
ICD and remodel the tumor microenvironment to enhance ICI efficacy. These materials coordinate local damage-
associated molecular pattern (DAMP) release with controlled delivery, increasing dendritic cell activation, T-cell
priming, and intratumoral infiltration in preclinical models. Together, these results illustrate how purpose-built
biomaterials can unlock durable responses to checkpoint blockade by converting immunologically “cold” tumors
into “hot” therapeutically addressable disease.
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