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Abstract

Sustainability is defined as the “development that meets the needs of
the present without compromising the ability of future generations to
meet their own needs” according to the Brundtland Commission,
1983 in “Our common futures”. Sustainability includes all aspects of
the society, such as civil infrastructural systems, energy,
environment, health, safety, life-cycle analyses, etc. New
technologies like nano science and engineering play a key role in
achieving sustainability.

Nano science and engineering is one of the frontiers in
transformative and translational research. Nano technology is a very
efficient way in the creation of new materials, devices and systems at
the molecular level - phenomena associated with atomic and
molecular interactions strongly influence macroscopic material
properties with significantly improved mechanical, structural, optical,
chemical, electrical and other properties. National Science
Foundation former Director Rita Colwell in 2002 declared, “nanoscale
technology will have an impact equal to the Industrial Revolution”.
The  transcendent technologies include  nanotechnology,
microelectronics, information technology and biotechnology as well
as the enabling and supporting civil infrastructure systems and
materials. These technologies are the primary drivers of the twenty
first century and the new economy in a modern society as well as
achieving optimal sustainability.

Nano science and engineering has many useful
applications in all aspects of our lives, improving the qualities and
sustainability of everyday life. In 2008, Mike Roco of NSF et al
estimated that in the U.S. alone, based on the 1.5B Federal R&D
funding combined with the 1.9B from industry, it will translate to 70B
in products, 140,000 new jobs and 14B in taxes. Structural materials,
structural sensing and control, hazard mitigation, bio-inspired
materials, fire proofing materials, coatings, modeling and simulation,
environmental and health concerns are also some of the research
and challenging areas. The translational research and impact of
nano science and engineering on civil infrastructure and materials
will be presented and discussed.

* Opinions expressed are those of the author’s only not necessary
that of the NSF, NIST or GWU.
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