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Abstract: Most environments available to study how human cells behave are two-dimensional (2D). In real
tissue, cells live surrounded by a three-dimensional (3D) extracellular matrix (ECM), which provides
structure, drives cell function, and is dynamically remodeled by the cells within. A major limitation of the few
examples of 3D cell culture environments that do exist (typically made from assemblages of proteins) is
that their constituents are undefined, and they have unacceptable batch-to-batch variability. On the other
end of the spectrum, the major drawbacks to using engineered, synthetic environments is their over-
simplicity and lack of resemblance to real tissue. My lab’s unique approach to biomaterial design is that we
create cheap and easy-to-use, yet complex representations of the ECM of specific tissues. My lab’s tissue-
customized environments are hydrogels from synthetic polymers that replicate a tissue’s 3D geometry, the
stiffness of that tissue, and all the integrin-binding and protease-degradable components of the ECM of the
tissue of interest. We made biomaterial designs for brain, bone marrow, omentum, and lung, and we have
applied our approach to several complex problems in biology (e.g., astrocyte reactivity, mesenchymal stem
cell differentiation, ovarian cancer, etc.). In this seminar, I'll discuss how we use our engineering principles
to create these environments and show how we’ve begun to use them to study grand challenges in cancer
biology.
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