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Abstract

Biological structures possess an unparalleled level of structural complexity that drives their specific functionality.
Tissue engineering aims to regenerate functional living tissue, however, it is a challenge to recreate the bio-
structural complexity. Computer-aided design and manufacturing techniques are uniquely suited to develop
biomimetic constructs. The processing steps have to take into account the type and mechanical properties of the
biomaterials, micro-architecture of the target tissue, and most importantly cellular response typically in the form of
alignment, proliferation, migration, and differentiation. In this talk, 1 will present two manufacturing platforms,
uniquely suited for exploring individual as well as the cumulative aspects of the biological environment: (1) Digital
Projection Printing utilizes digital masks to fabricate 3D biostructures from 100um to centimeter resolution and (2)
Femtosecond stereolithography utilizes two-photon polymerization to manufacture 3D biostructures from sub-
micron to 100um resolution. I will present two case studies to demonstrate the unique capabilities of these advanced
manufacturing systems. Case 1 will describe the development of a vascular co-culture system using complex
biomimetic geometries. Case 2 will demonstrate the fabrication of photocurable biomaterials with Negative
Poisson’s Ratio (NPR) or “Auxetics”. These next-generation biofabrication technologies will drive innovation by
addressing critical challenges in the areas of tissue sciences, regenerative medicine, drug testing, cell and organ
printing.
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University of Texas, Austin in the Department of Mechanical Engineering, Dr. Soman developed a Lab-on-a-Chip
for selective manipulation of living cells. Since moving to University of California, San Diego, Dr. Soman designed,
developed and optimized two manufacturing platforms suited for printing living cells in three-dimensions. These
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