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The Bio-Nano Lab Inaugurates Work with Two Projects
The intersection of the life sciences and nanotechnology presents great opportunities for discovery and inventions in medical diagnostics,
disease prevention, drug delivery, and environmental biology. The Nano Center’s Bio-Nano Lab is designed to support this interdisciplinary
research, enabling lab users to safely work with biomaterials in close proximity to facilities for fabricating microdevices and for making
nanoparticles.
In the past 12 months, the Bio-Nano Lab has been developing procedures for supporting this kind of work. Researchers Kristyn Vanderwaal
and Travis Mills and their students examined cellular uptake of modified gold nanoparticles. The team synthesized the nanoparticles,
functionalized the particle surfaces using thiol bonds, and attached a fluorescent material (Cy5) to the particle surface. These modified
nanoparticles were introduced into HeLa cells, a well-characterized human cell line used widely in cell research. The group cultured the HeLa
cells in the Bio-Nano lab using our twin CO2 incubators. The team also modified the cells’ mitochondrial DNA to incorporate a gene for making
green fluorescent protein (GFP). Cell samples were imaged using the Bio-Nano Lab’s fluorescence/confocal microscope, allowing them to
compare the performance of the GFP and the nanoparticle fluorophores in terms of light emission and localization within the cell.
A second ongoing project studies the behavior of oil-eating bacteria. Several types of bacteria found naturally in the marine environment play
key roles in breaking down petroleum. The goal of this project is to study the effects of bacterial action on the properties of the oil. Researcher
Maryam Jalali-Mousavi patterns oil droplets on a substrate, then uses the Bio-Nano lab facilities to culture several types of marine bacteria
on the oil. During the oil exposure, bacterial growth is monitored using the Bio-Nano Lab’s inverted microscope.
During the course of this work the lab has established documented procedures for cell culture and handling, nanoparticle functionalization,
and cell imaging for the Bio-Nano Lab. These capabilities are now available to researchers from any University department as well as external
academic and industrial users.

The growth of Pseudomonas bacteria over patterned oil microdroplets.

REMINDER: If your work uses the Minnesota Nano Center,
please add the following in the acknowledgements section
of any publications: “A portion of this work was carried
out in the Minnesota Nano Center which receives partial
support from the NSF through the NNCI program.”
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Late summer was a busy season for special events. On Aug. 3 the
CharFac participated in a first-ever multi-facility open house that
catered to well over 100 visitors from local industry (aided by the
University’s Office of Economic Development and the
Communication office of the College of Science and Engineering).
Several core facilities specializing in the compositional analysis of
materials and molecules, as well as the fabrication of material
constructs, had displays at a central exhibit in the atrium of the
new Physics and Nanotechnology building. Tours of the various
facilities followed. For CharFac the tours took place in two sites,
Shepherd Labs (guided by Nick Seaton and Greg Haugstad) and
Nils Hasselmo Hall (guided by Chris Frethem). Given the
enthusiastic response of industrial participants, CharFac will likely
participate in this event in coming years.
The second event lasted two full days, Aug. 29-30, a workshop
including morning talks and afternoon demonstrations on
advanced CharFac methods. This attracted roughly 40 morning
attendees, but was limited to 20 afternoon participants given
restrictions in lab-room capacity. Again the enthusiastic followup comments of CharFac’s guests – as well as the necessary
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restrictions on attendee numbers – begs a repeat event in the near
future. One observation, however, was “less-than-hoped”
attendance by U of M graduate students and postdocs. Thus
future events will more aggressively recruit the attendance of U of
M participants. A goal is to better educate users to exploit
advanced applications of CharFac techniques, to not only spur
full usage of current capabilities but also justify future acquisitions
of advanced techniques.
The CharFac recently completed a staff survey assessing
workplace needs. The most universal issue was a lack of material
samples with which to explore cutting-edge methods. When
lacking samples, it is difficult to imagine the staff developing
requisite analytical expertise such that a broad usership can benefit.
As always, we encourage exploration of new methods in
collaboration with the staff. In all cases the cost (in instrumentand staff-time) of developing new capabilities can be partially or
fully absorbed by the CharFac, given the obvious value of new
analytical know-how.
Indeed the development of facility expertise is a competitive
mandate, being an inexorable trend at many universities. It is also
an essential element of CharFac’s value proposition to central
offices (just as the expertise in core labs at 3M and Medtronic are
to their management). These offices increasingly scrutinize the
impact of research core facilities to justify the financial support of
new equipment and/or operations costs. Another element of
CharFac’s report to central offices is the number of publications
using CharFac-generated data, whether images (low or high res),
spectral/scattering analysis, or other measurements. Thus we
continue to appeal to users to acknowledge the CharFac in
publications and presentations. (A standard sentence can be
copied and pasted from CharFac’s web site.)
Regarding equipment, the coming months will be transformative
as three major, state-of-the-art instruments are installed: a XPS/
UPS/cluster-beam surface analytical system, an X-ray scattering
system spanning from small to intermediate to wide angle, and a
dual-beam FIB. We are also acquiring a used UHV STM system
from Prof. Allen Goldman’s lab for in situ surface and thin-film
research down to atomic resolution. Please contact Greg Haugstad
with any questions.
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I am pleased to let you know that we have worked out the issues
with the high density plasma PECVD system and are now writing
up training materials and SOPs. It has taken longer than expected,
but it should come on line in the fall. A new deposition system for
the transition metal dichalcogenides (TMDs) is expected to ship
any day. You will see a large hood for the system in the new PAN
clean room. Over the last decade we have added an average of 15
to 20 users per year, and this trend continues. As we complete our
first year of NSF support through the NNCI program, we are close
to 400 annual users. Industry usage is also up considerably. All of
this bodes well for the future of the lab.
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In September MNC received a generous donation of electrical test
equipment from Everbeing International Corporation (http://
www.ebprober.com.tw/) headquartered in Taiwan. The donation
includes a probe station, microscope, micropositioners, electrical
probes, vibration table, and enclosure for light-sensitive
measurements. The construction and components are high quality
and greatly improve our dc and low frequency testing capabilities.
The new probe station is located in Keller Hall in room 1-132.

New User Orientation
MNC is offering New User Orientation for new users twice each
month. On the first Wednesday of every month, the session begins at 1:00pm, and on the third Thursday of the month the session
begins at 10am. A MNC staff member provides a tour showing
some of the safety related equipment and the gowning process
used for the MNC cleanroom. There is also training on using Badger, the lab software. The safety training takes about one hour to
complete, and must be done before users will be granted access to
MNC facilities. See the ‘For New Users’ section of our website for
complete information: www.mnc.umn.edu/newusers.php.
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Minnesota Nano Center: www.mnc.umn.edu
The MNC is a state-of-the-art facility for interdisciplinary research in nanoscience and applied nanotechnology. The Center offers a
comprehensive set of tools to help researchers develop new micro- and nanoscale devices, such as integrated circuits, advanced
sensors, microelectromechanical systems (MEMS), and microfluidic systems. The MNC is also equipped to support nanotechnology
research that spans many science and engineering fields, allowing advances in areas as diverse as cell biology, high performance
materials, and biomedical device engineering.
The MNC is composed of two main facilities. The Keller Lab has a 3000 square foot Class 100 clean room, and an additional 4000 square
feet of labs and support areas.
In January 2014, the MNC opened a new research facility in the Physics and Nanotechnology (PAN) building. The new PAN facility offers
a larger and more advanced clean room, with state-of-the-art tools for fabricating structures under 10 nanometers in size. The MNC also
offers two new specialized labs to support interdisciplinary research in bio- nanotechnology and nano-and micrometer-scale materials.

