Small Times - Researchers write protein nanoarrays using a fountain pen, electric fields Page 1 of 3

Friday, October 17, 2008

SUBSCRIBE magazines @5 e-newsletter | SEARCH o |

_ \The‘Equrp\_ﬂ ent Solutie
SUSS, Microlec M I CI’O \an d‘N P'a.tterntn .

Home | News & Features | Editorial Info | Events | Resource Center | Video | Glossary | Directory | Advertise | Blog | Contact Us | Jobs

Manufacturing | Finance | R&D | Legal | Education | Profiles | Bio | consumer | Nanotech Stock

Defense | Energy | Environment | Electronics | Photonics | Materials | Tools | Auto/Aero

ClassOne

[Eh Print this article EQUIPMENT
£ eookrArk. w® 20 & | | ] Add RSS Feed
mail this article -
. _ _ s Refurbished
Researchers write protein nanoarrays using )
a fountain pen, electric fields Mask Allgners

October 14, 2008: A team of researchers at Northwestern U. has demonstrated the ability
to rapidly write nanoscale protein arrays using a tool they call the nanofountain probe (NFP).
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"The NFP works much like a fountain pen, only on a much smaller scale, and in this case, the high quality parts for micro

ink is the protein solution," said Horacio Espinosa, head of the research team and professor systems and components -
of mechanical engineering in the McCormick School of Engineering and Applied Science at Accumold
Northwestern.
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"This is important for a number of reasons," said Owen Loh, a graduate student at
Northwestern who co-authored the paper with fellow student Andrea Ho. "By maintaining the
sensitive proteins in a liquid buffer, their biological function is less likely to be affected. This
also means we can write for extended periods over large areas without replenishing the ink."
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Earlier demonstrations of the NFP by the Northwestern team included directly writing organic
and inorganic materials on a number of different substrates. These included suspensions of
gold nanoparticles, thiols, and DNA patterned on metallic- and silicon-based substrates.

In the case of protein deposition, the team found that by applying an electrical field between
the nanofountain probe and substrate, they could control the transport of protein to the
substrate. Without the use of electric fields, protein deposition was relatively slow and
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sporadic. However, with proper electrical bias, protein dot and line arrays could be deposited
at extremely high rates.

"The use of electric fields allows an additional degree of control," Espinosa said. "We were
able to create dot and line arrays with a combination of speed and resolution not possible Ultrafast

using other techniques." Femtosecond
. . . . Laser
Espinosa collaborated closely with Neelesh Patankar, associate professor of mechanical
engineering at Northwestern, and Punit Kohli, assistant professor of chemistry and
biochemistry at Southern Illinois University, Carbondale. c
omputer
"We are very excited by these results," said Espinosa. "This technique is very broadly CI‘J “trnl IEd

applicable, and we are pursuing it on a nhumber of fronts." These include single-cell biological
studies and direct-write fabrication of large-scale arrays of nanoelectrical and
nanoelectromechanical devices.

"The fact that we can batch fabricate large arrays of these fountain probes means we can
directly write large numbers of features in parallel," added Espinosa. "The demonstration of
rapid protein deposition rates further supports our efforts in producing a large-scale
nanomanufacturing tool."
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