
THE NATIONAL SCIENCE FOUN-
dation projects a global demand of 6
million nanotechnology workers by
2020; however, only 400,000 nanotech
workers are currently in the global
workforce, and most of them are at the
Ph.D. level conducting some form of
research. For myriad of emerging nano-
tech companies to become commer-
cially viable entities, they must find non-
Ph.D. human capital. Few nanotech
companies could sustain long-term
commercial success if non Ph.D.-based
human capital was unavailable.

Education is at the heart of closing
the considerable gap between the
workforce needs of a rapidly growing
industry and an undergraduate, nano-
savvy workforce. Conventionally, a true
hands-on nanotechnology education
has been limited to Ph.D. and postdoc
students working in clean-room settings
within Tier 1 research-based universities.
Analogous to the move from the selec-
tive mainframe training facilities of the
1970s to the school-based computer
labs that introduced computer technol-
ogy to the masses and stimulated the
information technology boom in the late
1980s and 1990s, the NanoProfessor
Nanoscience Education Program is an
offering with the mission of taking nano-
technology education out of the clean
room and infusing it into the undergrad-
uate classroom by engaging students in a
true hands-on nanoscience learning
experience and, in doing so, helping

them to better understand the science,
intricacies, and instruments necessary to
work at the nanoscale.

The program is marketed by Nano-
Professor, a division of NanoInk Inc.
focused on nanotechnology education.

The NanoProfessor Program
includes four key elements:
1) Instrumentation [Figure

1(a)–(e)]: All instruments
contained within the Nano-
Professor Program can be
leveraged by participating
institutions for both educa-
tion and research. The heart
of the NanoProfessor Pro-
gram is NanoInk’s Nano
Lithography Platform (NLP)
2000 Desktop NanoFabrica-
tion System, the first desktop
system allowing users to
quickly and easily build cus-
tom-engineered nanoscale
structures with a wide vari-
ety of materials from metal
nanoparticles to biomolecules using
NanoInk’s proprietary Dip Pen
Nanolithography.

In addition to the NLP 2000,
the NanoProfessor Program also
includes a student-friendly atomic
force microscope (AFM), fluores-
cence microscope, and a nanopar-
ticle characterization instrument;
all of which provide students with
a comprehensive hands-on nano-
scale learning experience.

2) Curriculum: Developed and pro-
duced by NanoProfessor, the core
textbook for the program, titled
Introduction to Nanoscale Science
and Technology, has been specifi-
cally written with the undergradu-
ate student in mind.
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Closing the Nanotechnology
Workforce Gap

DEAN HART

The NanoProfessor
Program includes four

key elements:
instrumentation,

curriculum, hands-on
student labs, and

significant educator and
program support.

(a) (c)(b) (d) (e)

FIGURE 1 The NanoProfessor suite of instrumentation includes (a) NanoInk’s NLP 2000 Desktop
NanoFabrication System, (b) a flat-panel monitor (each instrument comes complete with a flat-panel
monitor for viewing), (c) Izon Science’s qNano nanoparticle characterization instrument, (d) Zeiss’
Axio Scope.A1 LED fluorescent microscope, and (e) NanoSurf’s Flex AFM.
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3) Hands-on student labs: Nine labs
have been specifically designed by
NanoProfessor to provide students
with a true hands-on experience in
creating a variety of nanoscale struc-
tures and understanding different
nanoscale principles with additional
labs already in development.

4) Significant educator and program
support: NanoProfessor offers a
comprehensive set of educator sup-
port materials such as instructor
lecture slides and notes, e-based
instrumentation videos, extensive
instructor lab guides, complete in-
strumentation, curriculum, and lab
training from NanoProfessor’s
nanotechnology technicians as
well as marketing templates de-
signed to assist institutions in
marketing new or expanding
nanoscience programs to prospec-
tive students.
Dakota County Technical College

(DCTC) in Rosemount, Minnesota,
served as the initial pilot site for the

NanoProfessor Program. Under the
leadership of Deb Newberry, chair of
the DCTC Nanoscience Program and
director of the Nano-Link Regional
Center for Nanotechnology Education,
DCTC offers a two-year A.A.S. degree
in nanoscience and was the first two-
year technical college to offer a multidis-
ciplinary nanoscience A.A.S. degree.

The NanoProfessor Program provides
in-depth experimental opportunities for
students beginning their first semester
of the program (Figure 2).

Integrated with DCTC’s Nanotech-
nology Program in January 2010, the
NanoProfessor Program and its instru-
mentation continue to provide value to
the DCTC program and the students it
serves. ‘‘The NanoProfessor System has
been used by faculty and college and high
school students for defined experiments
as well as independent research. It is an
amazing set of equipment—it is hard to
keep students away from it, and we have

now set up additional lab time for stu-
dents to use the equipment outside of the
designated class time,’’ says Newberry.

Of course, the question that must be
asked is whether the students are actually
learning about nanotechnology in a way
that stimulates their mind to think of
future nano-based applications and pre-
pare them with industry-desired skills.
The e-mail question posed in the sidebar
(‘‘Inquiring Minds Want to Know’’)
from a high school student participating
in the DCTC High School Outreach
Program is just one of the many exam-
ples that undergraduate students’ minds
are being opened to what is possible in
the realm of nanotechnology.

As for the impact of the NanoProfes-
sor Nanoscience Education Program on
preparing nano-savvy students for
the growing nanotechnology industry,
Newberry states, ‘‘Nanotechnology is a
growing aspect of virtually every industry
in Minnesota, the United States, and the
world, and it will require a workforce that
has a fundamental knowledge of nanotech-
nology and the hands-on skills to complete
the nanotech-oriented jobs of today and
the future. Exclusivity to an education in
nanotechnology is not the answer.
Together with NanoProfessor, DCTC is
helping to meet this demand by creating
opportunities for our students that previ-
ously they could only dream about.’’
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FIGURE 2 Students work with NanoInk’s NLP
2000 Desktop NanoFabrication System within
the DCTC Nanotechnology Lab.

Inquiring Minds Want to Know

Have buckyballs ever been used in a NLP 2000 as an ink to make patterns? I’d like
to do my student research project on the use of buckyballs as an ink to adhere to a
substrate using the NLP 2000 that we have at Dakota County Technical College . . .

Eventually, I’d like to see if I could layer combinations of fullerenes: C60, SWCNT,
and/or graphene, using the NLP 2000.

Thank you,
Michael

Dakota County Technical College,
Nanoscience Technology ’13

The NanoProfessor
Program provides

in-depth experimental
opportunities for

students beginning their
first semester of

the program.
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