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Device isolates most aggressive cancer cells

Not all cancer cells are created equal — some stay put in the primary tumor, while others move and invade elsewhere. 
A major goal for cancer research is predicting which cells will metastasize, and why. 

A Cornell cancer research team is taking a new approach to screening for these dangerous cells, using a microfl uidic 
device they invented that isolates only the most aggressive, metastatic cells. 

“Th e approach we’ve taken is a reverse approach from what is conventionally done,” said Cynthia Reinhart-King, senior 
author of the recently published June 2014 TECHNOLOGY Journal paper describing the research. “Instead of looking at 
what molecules are being expressed by the tumor, we’re looking for the phenotype — that is, the behavior — of individual 
cells fi rst. Th en we determine what molecules are causing that behavior.”

Conventionally, searching for biomarkers of metastasis has focused on screening for certain molecules or genes expressed 
by large numbers of migrating cancer cells. Th e problem is that it’s easy to miss subtle diff erences in the tiny sub-populations 
of cells that are the most aggressive. 

Taking, for example, 100 tumors and seeking out molecular biomarkers for metastasis, one particular molecule might 
be identifi ed as being “upregulated” in those tumors, Reinhart-King said. But it’s not the whole tumor expressing that 
particular molecule — some cells express the biomarker and some do not.  

Th e researchers decided to fi rst sort cells with the most aggressive behavior, and analyze only them for molecular 
changes. Th eir innovation is a microfl uidic device that contains side channels to wash out the less aggressive cells, while 
herding the more aggressive ones into a separate channel.

Design of the microfl uidic device that sorts for aggressive cancer cells. Overlay image showing the cells in the device and the creation of two unmixed 
streams to sort the cells.
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For their proof-of-concept, the researchers screened for cells with migratory responses to Epidermal Growth Factor, 
for which the receptor is known to be present in most human cancers and is tightly linked to poor prognosis. 

“Th e thing we’re most excited about, in addition to the physical device, is the conceptual framework we’re using by 
trying to shift  gears and screen for cells that are causing the worst parts of the disease,” Reinhart-King said. Th e device 
could also be used in other applications of tissue engineering, infl ammation and wound healing. 

King collaborated with co-author Michael King; the husband-and-wife team are project leaders in the Cornell Center on 
the Microenvironment and Metastasis, a National Cancer Institute Physical Sciences-Oncology Center, which supported 
the work. Authorship includes former postdoctoral associate Saumendra Bajpai and graduate student Michael Mitchell. 

Corresponding author for this study in TECHNOLOGY is Cynthia Reinhart-King, cak57@cornell.edu

About TECHNOLOGY
Fashioned as a high-impact, high-visibility, top-echelon publication, this new ground-breaking journal —
TECHNOLOGY — will feature the development of cutting-edge new technologies in a broad array of emerging fi elds 
of science and engineering. Th e content will have an applied science and technological slant with a focus on both 
innovation and application to daily lives. It will cover diverse disciplines such as health and life science, energy and 
environment, advanced materials, technology-based manufacturing, information science and technology, and marine 
and transportations technologies.

About World Scientifi c Publishing Co.
World Scientifi c Publishing is a leading independent publisher of books and journals for the scholarly, research and 
professional communities. Th e company publishes about 500 books annually and more than 120 journals in various 
fi elds. World Scientifi c collaborates with prestigious organisations like the Nobel Foundation, US National Acad-
emies Press, as well as its subsidiary, the Imperial College Press, amongst others, to bring high quality academic and 
professional content to researchers and academics worldwide. To fi nd out more about World Scientifi c, please visit
www.worldscientifi c.com.

1420001_Suppl.indd   21420001_Suppl.indd   2 5/29/2014   3:32:13 PM5/29/2014   3:32:13 PM

http://www.worldscientific.com/doi/abs/10.1142/S2339547814200015
www.technologythejournal.com
www.technologythejournal.com
www.worldscientific.com
www.worldscientific.com
www.technologythejournal.com

