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A microfluidic biochip for blood cell counts at the
point-of-care
December 2, 2015 — Microfluidic biochips are developed to perform blood cell counts using only a drop blood. The clinical
trials of the biosensor show a high correlation with the standard hematology analyzer counts.

Electrical counting of blood cells. (a) Schematic of the biosensor used for total leukocyte and its differential counts.
The inset shows the microfabricated coplanar electrodes aligned with the cell counting aperture of cross-section
15 μm × 15 μm. (b) Representative voltage pulses generated as the individual cells pass over the electrodes. (c) The
pulse amplitude histogram shows the distinct populations of lymphocytes and granulocytes + monocytes.

Teams of researchers from the University of Illinois at Urbana-Champaign (UIUC) have demonstrated a biosensor capable
of counting the blood cells electrically using only a drop of blood. The blood cell count is among the most ubiquitous
diagnostic tests in primary health care. The gold standard routinely used in hospitals and testing laboratories is a hematology
analyzer, which is large and expensive equipment, and requires trained technicians and physical sample transportation. It
slows turn-around time, limits throughput in hospitals, and limits accessibility in resource-limited settings. Bashir and his
team have developed a biosensor to count red blood cell, platelet, and white blood cell counts, and its 3-part differential
at the point-of-care while using only 11 μL of blood.
The microfluidic device can electrically count the different types of blood cells based on their size and membrane
properties. To count leukocyte and its differentials, red blood cells are selectively lysed and the remaining white blood cells
were individually counted. The specific cells like neutrophils were counted using multi-frequency analysis, which probe
the membrane properties of the cells. However, for red blood cells and platelets, 1 μL of whole blood is diluted with PBS
on-chip and the cells are counted electrically. The total time for measurement is under 20 minutes. The report appears in
the December 2015 issue of the journal TECHNOLOGY.
“Our biosensor exhibits the potential to improve patient care in a spectrum of settings. One of the compelling is in
resource-limited settings where laboratory tests are often inaccessible due to cost, poor prevalence of laboratory facilities,

and the difficulty of follow-up upon receiving results that take days to process,” says Professor Rashid Bashir of the University
of Illinois at Urbana-Champaign and Principal Investigator on the paper.
There exists a huge potential to translate our biosensor commercially for blood cell counts applications,” says Umer
Hassan, Ph.D., the lead author on this paper. “The translation of our technology will result in minimal to no experience
requirement for device operation. Even, patients can perform the test at the comfort of their home and share the results
with their primary care physicians via electronic means too.” “The technology is scalable and in future, we plan to apply it
to many other potential applications in the areas of animal diagnostics, blood transfusion analysis, ER/ICU applications
and blood cell counting for chemotherapy management” says Professor Bashir. The clinical trials of the biosensor are done
in collaboration with Carle Foundation Hospital, Urbana, IL.
The team from UIUC is working now to further develop a first portable prototype of the cell counter. “The cartridges
will be disposable and the size of a credit card. The base unit or the reader will be portable and possibly hand-held. Our
technology has the potential to reduce the cost of the test to less than $10 as compared to $100 or more currently charged”,
says Umer.
Additional co-authors of the TECHNOLOGY paper are Bobby Reddy Jr., Ph.D., Gregory Damhorst, Ph.D., Oluwayemisi
Sonoiki, M.S., Tanmay Ghonge, B.S., and Chloe Yang all from the LIBNA group at the University of Illinois at UrbanaChampaign.
The work was funded by the Center for Integration of Medicine and Innovative Technology Innovation (CIMIT)’s
Point-of-Care Technology Center in Primary Care (POCTRN) Grant and funding from University of Illinois at UrbanaChampaign.
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