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Abstract
After decades of shifting production offshore, fundamental engineering and production skills
and capabilities have eroded and the ability to manufacture emerging nanotechnology products
is severely constrained.
Thanks to the U.S. federal government investments in basic research, we still lead the world
across a broad spectrum of discoveries, as reflected in publications and citations. Being the best
in the world in science is important—but it’s not sufficient to ensure success. We need to invest
in engineering and manufacturing innovations to convert promising ideas into successful
products and competitive industrial sectors. Transitioning a lab prototype into a product
manufactured at scale requires process innovations to ensure high quality, reliability, yield,
cost-effectiveness, safety etc. For instance, traditional manufacturing processes do not readily
provide high-throughput solutions to manufacture critical nanoscale and macroscale features
within a single structure or allow for precise alignment of small unit cells in three dimensions
across large volumes. Addressing process challenges requires significant investment of intellect,
time and resources in engineering and translational R&D. We need process innovations in
nanotechnologies to retain essential know-how to innovate next generation technologies and
products.
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