Contactless

Dielectrophoresis
for advanced cell sorting and enrichment

— Scientists at Virginia Tech have developed a novel system for cell sorting and

V) recovery that requires no toxic chemicals or labeling of cells. Dielectrophoresis

- (DEP) creates a non-uniform electric field which is used to separate and identify

L] cells and microparticles based on size or electrical properties. In this new

W, system, the electrodes are not in direct contact with the biological sample, and

APPLICATIONS

e Cancer detection
e Drug screening
e Treatment planning

e Disease or pathogen
detection and treatment

e Sorting or sensing
¢ Identifying rare cells

e Sample isolation and
enrichment

insulating barriers avoid damaging the cells. The methods are particularly
valuable for recovering highly enriched and viable cell populations for use in vivo.

ADVANTAGES

Simple chemical-free sample prep
No antibody labeling required
Contamination-free recovery
Easily applicable to automation
Inexpensive and simple fabrication

Compatible with other microfluidic
technologies

Efficient and repeatable
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Invent the Future

The electrophoretic force induced on particles
by electric fields has been exploited for the identification
of proteins using gel electrophoresis since the 1930'’s.

The ability to translate this technology into a method to
sort, separate, collect, or enrich samples of cells has been
stifled due to hydrolysis, contamination from electrodes
or diluents, difficult and expensive fabrication processes,
and damage from the high electric field required.
Contactless dielectrophoresis (cDEP) overcomes these
challenges by placing samples in a microfluidic channel
which is physically separated from the electrodes. This
unique “fluid electrode” system drastically simplifies the
fabrication process while reducing cost and complexity.
Furthermore, this technique has tremendous potential for
sample isolation and enrichment for drug screening,
disease detection, and treatment planning. In
conjunction with other technologies, cDEP can be utilized
to yield fully automated lab-on-a-chip systems.
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Left: Selective trapping of THP-1 human
leukemia cells. (a) Cells travel through channel
from left to right unimpeded. (b) cDEP voltage
is applied and live (green) cells are collected
while dead (red) cells are not. (¢) Removing
voltage releases enriched sample.
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