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Life-preserver microbubbles float tumor

cells for analysis

18 April 2016

At AACR16, Dmitri Simberg, PhD, and colleagues
demonstrate promising method for purifying tumor cells
from blood. Credit: University of Colorado Cancer Center

A University of Colorado Cancer Center study
presented at the American Association for Cancer
Research Annual Meeting 2016 demonstrates the
use of gas microbubbles to selectively attach to
and float circulating tumor cells from blood
samples, allowing analysis of the isolated cells.

"Microbubbles have been used as an ultrasound
contrast agent. You inject them into a patient and
they reflect sound. But while | was working as a
postdoc, | realized that because they float they
could be used to isolate tumor cells," says Dmitri
Simberg, PhD, investigator at the CU Cancer
Center and assistant professor at the Skaggs
School of Pharmacy and Pharmaceutical Sciences.

Basically, the system works by pairing a buoyant
microbubble with a marker that recognizes and
attaches to a circulating tumor cell. The cell, with
microbubble attached, then floats to the top of the

sample where it can be harvested.

“Imagine you have ten cancer cells in a milliliter of
blood. Our technique would successfully discover
and isolate eight of those cells," Simberg says.

Circulating tumor cells are cells shed from a
primary tumor that then travel through the blood
system. While many solid tumors originate from
epithelial tissue, blood cells do not, and so these
rare circulating tumor cells are distinguished from
surrounding blood cells by unique cell-surface
proteins. Simberg and colleagues from Moores
UCSD Cancer Center use tools of the immune
system to exploit this difference.

Specifically, the body's immune system uses
antibodies to recognize antigens - for example, a T
cell with an antibody specific to antigens on an
influenza virus would help the T cell recognize,
attach to, and degrade the virus. Simberg and
colleagues use antibodies designed to recognize
antigen-like markers of epithelial cells. When
antibody-enhanced microbubbles are introduced to
blood, the antibody seeks its epithelial antigen and
the antibody-antigen system binds a buoyant
microbubble to a circulating tumor cell.

The current study reports the results of this
technigue in harvesting cancer cells intentionally
hidden in samples of healthy human blood, as well
as from blood samples of metastatic breast and
ovarian cancers. As expected the technique did not
isolate cancer cells from samples of tumors that
were of non-epithelial origin, including glioblastoma
and metastatic melanoma. Simberg hopes to
continue with clinical samples taken from cancer
patients.

"These circulating tumor cells are extremely rare
and extremely fragile and you have to get them
undamaged. We believe that this technique is a
rapid, inexpensive way to do that," Simberg says.
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Once isolated and harvested, cancer cells could be
used to inform prognosis, determine the genetic
characteristics of a cancer to help match the
disease with targeted treatment, or to further
culture these cells for drug testing.
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