


FIGURE 5 E-jet printing uses electric fields to pull the fluid out,

- and consists of a gold-coated microcapillary nozzle (300 nm

- diameter) mounted on a computer-controlled mechanical sup-
port. (Image courtesy of J. Rogers, et al., 2007.)

nanomanufacturing system to make
nanostructures from multiple materials.
This technology will allow advance-
ments and discoveries in nanoscience to
move from the laboratory to produc-
tion. Manufacturing at the nanoscale is a
challenge in itself; however, the other
challenge is to develop a diverse U.S.
workforce of educators, scientists, engi-
neers, and practitioners to advance
nanomanufacturing technology in the
United States and beyond.

PATTERNING OF NANOSTRUCTURES

Creating high-resolution metallic inter-
connects is an essential part of the fabri-
cation of microchips and other nanoscale
devices. Researchers at the University of
Illinois have developed a simple and
robust electrochemical process for the
direct patterning of metallic intercon-
nects and other nanostructures. An elec-
trohydrodynamic jet (e-jet) printing
process has been invented by researchers
at Nano-CEMMS that produces patterns
and functional devices, thus establishing
new resolution benchmarks for liquid
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printing, significantly
exceeding those of estab-
lished ink-jet technolo-
gies (Figure 5). This type
of e-jet printing could be
used for large-area cir-
cuits, displays, photo-
voltaic modules, and
related devices, and has
other wide-ranging appli-
cation possibilities in
security, biotechnology,
and photonics.

SOCIETAL
IMPLICATIONS

Nanotechnology, which
transcends several scientif-
ic fields, provides tremen-
dous opportunities. At
the same time, it raises
important issues for our
environment—for health-
care and for society at
large. We have a unique
opportunity to guide this
nascent industry now, and
nanotechnology’s societal
implications must be part
of the discourse from the very conception
of research and development activities. It
is imperative, then, that individual
researchers, academic institutions, fund-
ing agencies, and governments include
the public in the discourse on nanotech-
nology advances.

CONCLUSIONS

The convergence of biotechnologies,
infotechnologies, and nanotechnologies
provides us with immense opportunities
and pathways to address major issues
confronting humankind. The basic
research continues at the University of
Illinois with recent focus on conducting
translational research in order to make a
tangible difference in how we live and
interact with our environment. The
ongoing efforts are harbinger to para-
digm-shifting novel products; however, it
will be at least a decade or more before
any of these products hit the market. Yet
we can confidently say that positive
change is inevitable, and the University
of Illinois is at the forefront in bringing
that change.
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