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ABSTRACT Positive Control and

In this report we present the results of a pilot study In which peripheral blood samples were i

obtained for testing from six normal female volunteers (controls) as well as a group women (n = Rec‘?"ery Sample Preparation

30 maximum) who had been diagnosed with advanced stage breast cancer. Tests were con- Blood Specimen: Blood was drawn from a healthy
du;ted usln% a|r_| '*f ; "Ilr|nmuno_‘h orescent microscopy pe lobt term _thf presence male donor using 110ml sodium heparin Vacutainer
and concentration of circulating epithelial cells. Patient samples were obtained prior to any sur- f " "

gical Intervention or treatment using radiation or chemotherapy for ease of Interpretation. Two tubes (Becton Dickinson). The first tube of blood
novel modifications were made to a basic immunochemical protocol for detecting select lineages was discarded to avoid epithelial cell contamination
of cells in solution. First, a novel magnetic chromatography platform was adapted to the sample due to coring of the skin during venipuncture.

preparation process in which a proprietary cassette (EpiSap, OncoQuest, Inc.) was used in con-
junction with antl-Ep-CAM coated paramagnetic Immunobeads as a fast and effective way of . .
enriching the number of epithelial cells for testing. Second, to enhance the sensitivity and relia- Cell Line: MCF-7 cells (pleural effusion, mammary
b\ht\é ?f ?"e(ectintg ﬁtokeraln_n ?/18 posi@i‘ye epi_ltl';‘eI:_all ce\llls bTyhl_mr;ungﬂuor?scence,_D;\P\ was gland adenocarcinoma purchased from ATCC)
used to llluminate the nuclei of any positive epithelial cells. This discrimination required only a .

simple switching between two barrier filters of varied wavelengths while reading a particular slide were used for all controls and recovery studies.
This confirmatory step markedly added to the objectivity and sp: y of endpoint
Using the rres described, positive epithelial cells were detected In 74% of blood Prior to spiking, five 0.5ml aliquots of donor blood
samples from patients with advanced disease, In contrast, no epithelial cells were detected In Y .

blood samples obtained from healthy volunteers using the same testing protocol. This concor- were tested using EpISep.

dance between test results and the presence or absence of disease Is a notable improvement

compared to previously published reports. These findings encourage expanding studies to judge
the value of finding epithelial (tumor) cells in blood. They also suggest that further improving crit-
ical method details may be key to assessing the potential for this approach to become a clinical

y test for is, guiding treatment, and warning of residual disease and
recurrence.

INTRODUCTION

Researchers have reported the presence of circulating epithelial cells In
the peripheral blood and bone marrow of cancer patients diagnosed with
solid tumors, Several studies have shown that a dynamic relationship
exists between circulating epithelial cell burdens and the clinical status of
Individual cancer patients. Recent Investigators have utilized genotyping
techniques to d emonstrate that In some cases nearly all of of these
epithelial cells are clonotyplcally related to cells In the solid tumor, and

can therefore be considered circulating tumor cells (CTC). The use of

CTC burden as a potential prognostic tool for staging and monitoring
treatment of cancer patients with solid tumors Is an active and Important
area of cancer research. The following reports the results of a pilot study
in which CTCs were enumerated In a group of breast cancer patients
and normal volunteers utilizing an Improved methodology which was
designed to:

Afford more routine use of the method by eliminating cumbersome steps
Reduce the number of false positive or false negative results by confirm-
ing the presence of CTCs by providing the reader with sequential micro-
scopic views of each candidate through (a) a wide band pass filter, and
then (b) a narrow band pass filter thereby affording a view of cytokeratin
8,18 labeled objects (stained fluorescent green) followed by an
Independent view of DAPI stained nucleic material (deep blue).

A method for detection of circulating tumor cells has been developed

which can be easily adopted by existing laboratories with Epl-
immunofluo-rescence capabilities. A patented lateral flow magnetic
chromatography method allows 0.5 to 1.0 ml of ficoll-separated PBMCs
to be applied directly to a disposable microscope slide based test strip
(EpiSep"). Targeted tumor cells which have previously been captured by
magnetic Immunobeads coated with antibody to Ep-CAM are captured
by a bar magnet placed across the lateral flow membrane while non-
target cells are absorbed by two absorbent pads. Subsequent staining
with a fluorescent conjugated antibody to cytokeratin 8/18 as well as
DAPI takes place directly Inside the EpiSep cartridge. Extraneous
materials are absorbed by the absorbent pads to provide a view of
candidate cells free of Interfering background fluorescence. The EpiSep
cartridge Is disposable and can be handled In a manner similar to
conventional microscope slides.




