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(57) ABSTRACT

A method for determining the concentration of vital epithelial
tumor cells in a body fluid is disclosed. The method com-
prises obtaining from the body fluid of a test subject a test
specimen, labeling the epithelial tumor cells contained in said
test specimen, applying the test specimen to a support, where
the epithelial tumor cells adhere and identifying vital cells of
the adhering epithelial tumor cells by means of their morphol-
ogy. The method does not comprise an enrichment of epithe-
lial tumor cells by means of binding to paramagnetic or mag-
netic particles and applying a magnetic force to the particles.
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METHOD FOR DETERMINING THE
CONCENTRATION OF VITAL EPITHELIAL
TUMOR CELLS IN A BODY FLUID

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims priority under 35 U.S.C. §119(e) of
U.S. Application No. 60/793,462, filed Apr. 20, 2006.

FIELD OF THE INVENTION

The invention relates generally to the determination of the
concentration of vital epithelial tumor cells in a body fluid of
a test subject suspected of having an epithelial tumor.

BACKGROUND

The invention relates generally to the field of the indication
of solid tumors. It is well known that metastasis of solid
tumors is the main reason for the high mortality rate from
cancer. It is caused by cells which are disseminated in the
lymph nodes and/or circulate in the peripheral blood. Some of
the circulating tumor cells can, under certain circumstances,
reach remote compartments where they begin to grow again.
In the case of a number of tumors, these compartments are
known. In breast cancer and cancer of the colon, one such
compartment is the bone marrow. The incidence of the tumor
cells in relation to normal bone marrow cells is at most 107>
to 1077 tumor cells/normal bone marrow cells. To obtain
samples for bone marrow diagnosis, a special procedure is
required in combination with or following an operation.
Regular monitoring would require repetition of this proce-
dure. Given the inconvenience this causes to the patient and
the expenditure in terms of cost and time, it is sought to keep
the number of surgical procedures as low as possible.

A further possibility is to examine the peripheral blood,
which is much easier to access. However, the problem in this
case is that detectable tumor cells in the peripheral blood are
present only in extremely small numbers. Another difficulty
1s that the tumor cells circulating in the peripheral blood can
contaminate the transplant in high-dose chemotherapy or
autologous peripheral blood stem cell transplantation. Sys-
tems with a high level of sensitivity are therefore required to
detect such a small number of residual tumor cells.

From U.S. Pat. No. 6,365,362 B1 ahighly sensitive assay is
known which combines immunomagnetic enrichment with
multiparameter flow cytometric and immunocytochemical
analysis to detect, enumerate and characterize carcinoma
cells in the blood.

From EP 1262 776 A2 a method for quantitative detection
of vital epithelial tumor cells in a body fluid is known. This
method comprises obtaining a defined quantity of a body
fluid, labeling the vital epithelial tumor cells by addition ofan
antihuman epithelial antibody bound to magnetic particles,
labeling the vital epithelial tumor cells by addition of antihu-
man epithelial antibodies bound to a fluorochrome, magneti-
cally enriching the vital epithelial tumor cells, immobilizing
the suspension so obtained on a support material, recording
the vital epithelial tumor cells by means of laser scanning
cytometry, and calculating the number of the cells in relation
to the quantity of body fluid initially obtained.

SUMMARY

The invention is based on the discovery that a lot of vital
epithelial tumor cells may be lost or damaged during mag-
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netic enrichment and that the number of cells lost or damaged

during magnetic enrichment varies strongly. The inventors

further discovered that without the loss or damage of tumor
cells due to magnetic enrichment the number of tumor cells in

a specimen of a body fluid, e.g. peripheral blood, of an indi-

vidual having an epithelial tumor is sufficient to be detected

directly. The variation of the number of vital epithelial tumor
cells detected from a specimen of'a body fluid is much smaller
if no enrichment procedure is performed.

The invention provides a method for determining the con-
centration of vital epithelial tumor cells in a body fluid com-
prising the following steps:

a) obtaining from the body fluid of a test subject a test speci-
men comprising a mixed cell population suspected of con-
taining epithelial tumor cells,

b) labeling the epithelial tumor cells by addition, to the test
specimen or to a preparation obtained from the test speci-
men, of first antibodies or fragments of first antibodies that
specifically bind to epithelial cells, which first antibodies
or fragments of first antibodies are bound to a fluoro-
chrome,

¢) applying the test specimen to a first support and incubating
the test specimen on said first support to let the epithelial
tumor cells in said test specimen adhere to said first sup-
port, and

d) identifying and quantitating vital cells of the adhering
epithelial tumor cells by means of their morphology and
calculating the concentration of vital epithelial tumor cells
in the body fluid,

wherein no enrichment of the epithelial tumor cells by means
of binding to paramagnetic or magnetic particles and apply-
ing a magnetic force to the particles is performed.

Normally cells from epithelial tissues are not found in the
circulation, but are present in patients with malignant epithe-
lial tumors, the most frequent of which are lung, breast and
colon carcinoma. Therefore, the method according to the
invention may be used to monitor patients with solid tumors
during therapy or to identify individuals having a non
detected tumor. Increase and decrease in the number of epi-
thelial tumor cells in peripheral blood may serve as a marker
for timely and closely monitoring the response to a tumor
therapy. An increasing number of epithelial tumor cells in
peripheral blood may indicate resistance of a fraction of the
cells to chemotherapy and/or increasing growth potential of
the tumor cells.

DESCRIPTION OF THE DRAWING

The FIGURE shows the recovery of epithelial antigen-
positive cells from blood using magnetic bead enrichment in
dependency on the concentration of these cells in blood.

DETAILED DESCRIPTION

The invention establishes a method for determining the
concentration of vital epithelial tumor cells in a body fluid.
Epithelial tumor cells in a test specimen of the body fluid are
fluorescence labeled. The test specimen is applied to a first
support and incubated on said first support to let the epithelial
tumor cells adhere to said first support. Adhering vital epithe-
lial tumor cells are identified and quantified. Prior to applying
the test specimen to the first support no enrichment of the
epithelial tumor cells by means of binding to paramagnetic or
magnetic particles and applying a magnetic force to the par-
ticles is performed.
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The inventors have recognized that enrichment of the epi-
thelial tumor cells by means of binding to paramagnetic or
magnetic particles and applying a magnetic force to the par-
ticles always results in a loss or damage of epithelial tumor
cells. The loss or damage depends on the particles, the incu-
bation time of the epithelial tumor cells with the particles, the
total concentration of cells in the body fluid and other factors.
Therefore, a standardized quantification of vital epithelial
tumor cells shall not comprise any enrichment of epithelial
tumor cells by means of binding to paramagnetic or magnetic
particles and applying a magnetic force to the particles. When
applying the test specimen to the first support and incubating
the test specimen on that first support 100% or nearly 100% of
the vital epithelial tumor cells in the test specimen adhere to
said first support. Furthermore, the inventors recognized that
the number of vital epithelial tumor cells in the body fluid of
patients having an epithelial tumor up to now was underesti-
mated. The number proved to be sufficient for a direct quan-
tification without any enrichment step before the adhesion of
the vital tumor cells to the first support.

The method according to the invention is more reliable and
faster to perform than the methods known from the state of the
art. When recognizing that the enrichment step performed
according to the state was not necessary the inventors over-
came a technical prejudice. Formerly it was thought that an
enrichment step is necessary to provide enough cells to be
able to quantify the cells with an optical method.

According to a preferred embodiment no enrichment of the
epithelial tumor cells by means of binding to a second support
is performed. The second support may be an affinity column
or a particle or a surface with a specific affinity for epithelial
cells. It is further preferred when no enrichment of the epi-
thelial tumor cells by means of specific binding to immobi-
lized first antibodies or fragments of the first antibodies or to
immobilized second antibodies or fragments of second anti-
bodies is performed. The first antibodies or fragments of the
first antibodies or the second antibodies or fragments of sec-
ond antibodies may be immobilized on the paramagnetic or
magnetic particles or on the second support. If immobilized
antibodies are used a number of epithelial tumor cells is not
bound by the immobilized antibodies and therefore escapes
detection.

Accordingto a further preferred embodiment of the present
invention no washing step is performed. By performing a
washing step a further loss of epithelial tumor cells may
occur. However, since the vital epithelial tumor cells can be
distinguished from other cells by their morphology and by the
bound fluorescence labeled first antibodies or fragments of
first antibodies it is not necessary to wash away other cells.

It is preferred when the first antibodies or the fragments of
the first antibodies specifically bind to epithelial cells that are
ofhuman origin. According to a preferred embodiment of the
invention the first antibodies or fragments of the first antibod-
ies are directed against human epithelial antigen, wherein that
human epithelial antigen is an antigen that is recognized by
the monoclonal antibody HEA 125. This antibody is
described, e.g. in Simon, B. et al., Proc. Natl. Acad. Sci. USA,
Vol. 87, pp. 2755 to 2759, April 1990, Cell Biology.

It is preferred when the first support consists of a material
that supports a non-specific adhesion of cells or that is coated
with a substance supporting a non-specific adhesion of cells.
For example, the first support may be an adhesion slide (Men-
zel GmbH & Co. KG, Braunschweig, Germany). This is a
glass slide with special surface properties supporting a non-
specific adhesion of cells. In this case also dead epithelial
tumor cells adhere to the support. However, vital epithelial
tumor cells can be distinguished from dead epithelial tumor
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cells by their morphology. The substance supporting the non-
specific adhesion of cells may be poly-L-lysin. This measure
rises the probability of identifying 100% of vital epithelial
tumor cells contained in the test specimen. According to a
preferred embodiment of the invention the morphology of the
adhering epithelial tumor cells is analyzed by means of laser
scanning cytometry or a computer-assisted image recognition
method.

Laser scanning cytometry allows analysis of up to 50,000
cells in half an hour. Furthermore, laser scanning cytometry
allows a relocation and reanalysis of defined cells that helps to
further clarify the nature of these cells. Laser scanning cytom-
etry further allows to reliably detect living tumor cells due to
exclusive surface staining, to omit dead cells, which also
show intracellular staining, and to discriminate between
unspecific fluorescence events and true cells.

The laser scanning cytometry may also be used to deter-
mine the maximum fluorescence intensity and/or the total
fluorescence per cell. Background fluorescence may be deter-
mined dynamically. This means that background fluores-
cence is determined for each single cell in the area immedi-
ately neighboring the cell. Background fluorescence is the
fluorescence of the cell that is not caused by the fluoro-
chrome. The value determined in this way is subtracted from
the total fluorescence determined for each cell. In this way for
each cell comparable fluorescence values are determined.
Background fluorescence may be determined by laser scan-
ning cytometry.

The body fluid may be blood, preferably peripheral blood,
bone marrow, bone marrow aspirate, transudate, exudate,
lymph, apheresis fluid, ascites, urine, saliva, and drainage
fluids from wound secretions. If the body fluid is blood eryth-
rocytes contained in the test specimen are preferably sepa-
rated from the test specimen because they are present in an
amount that may influence the optical determination of the
morphology of the vital epithelial tumor cells. The separation
of the erythrocytes from the test specimen may be performed
by the following method:

The erythrocytes are lyzed and afterwards the test speci-
men is centrifuged to produce a pellet and a supernatant. The
supernatant is discarded prior to suspending the pellet com-
prising the epithelial tumor cells and the labeling of the epi-
thelial tumor cells. The suspended pellet is a preparation
obtained from the test specimen in the sense of step b) of the
method according to the invention. The erythrocytes may be
lyzed by means of osmotic shock. This may be performed by
mixing one part of peripheral blood with two parts of a buffer
composed of 155 mmol/l NH,CI, 10 mmol/l KHCO;, 1
mmol/l Na,-EDTA.

A blocking reagent is advantageously added to the test
specimen prior to the labeling of the epithelial tumor cells,
wherein the blocking reagent blocks non-specific binding of
the first antibodies or fragments of the first antibodies to the
tumor cells. The blocking reagent may be a reagent that
blocks the non-specific binding of the first antibodies or frag-
ments of the first antibodies to Fc-receptors of the epithelial
tumor cells.

In a further preferred embodiment the first antibodies
directed against human epithelial antigen are from mice. Pref-
erably, the fluorochrome is fluorescein isothiocyanate
(FITC).
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The invention will be further described in the following
example, which does not limit the scope of the invention
described in the claims:

EXAMPLE

Samples of peripheral blood were drawn from patients
with lung or breast cancer and normal healthy donors. The
blood of the healthy donors was spiked with cells of the breast
cancer cell-line MCF-7 (ATCC No.: HTB-22). Peripheral
blood leukocytes and tumor cell-line cells were counted in a
Cell-Dyn 3200 (Abbott, Wiesbaden, Germany). Different
numbers of between 10° and 100 cell-line cells were each
mixed with 1 ml of normal donor’s whole blood containing
6x10° leukocytes.

For direct measurement without enrichment by means of
binding to a second support 1 ml of the spiked blood or of the
blood from the patients was subjected to red blood cell lysis
using 10 ml of erythrocyte lysis solution (Qiagen, Hilden,
Germany) for 10 min in the cold. The white cell pellet was
then spun down at 700xg and re-diluted in 1 ml of PBS. 10
of fluorescein isothiocyanate (FITC)-conjugated mouse anti-
human epithelial antibody (HEA, Miltenyi, Bergisch-Glad-
bach, Germany) were added to 100 ul of each cell suspension
incubated for 15 min in the dark and readjusted to 1 ml. 100
1l of this suspension (corresponding to 10 ul of the original
blood sample) were used for measurements.

For enrichment by means of binding to paramagnetic par-
ticles samples of the spiked blood and of the blood from
patients with lung or breast cancer were used.

For the enrichment using paramagnetic HEA conjugated
beads the cells were treated according to the manufacturer’s
instructions. In short, after erythrocyte lysis the white cell
pellet from 1 to 10 ml of blood was resuspended in 400 pl of
PBS and incubated with 30 pl of Fe-receptor blocking reagent
(Miltenyi), 100 ul of HEA microbeads (Miltenyi) and 50 ul of
FITC-conjugated mouse antihuman epithelial antibody
(HEA-FITC-antibody, Miltenyi) for 30 min in the cold. A
column provided by the manufacturer was attached to the
magnet and washed according to the manufacturer’s instruc-
tions. Afterwards the bead-coated cells were applied to the
column. Non bound cells were then eluted by rinsing with
5x500 wl of buffer and the columns where removed from the
magnet. The cells retained in the column were flushed out
with 500 !l of additional buffer and were then used for mea-
surements.

The enrichment using paramagnetic CellSelect beads
(beads coated with an anti-epithelial cell antibody provided
by Labsoft GmbH, Halle, Germany) was performed as fol-
lows: After erythrocyte lysis the white cell pellet of blood was
diluted in 500 ul of PBS, 15 pl of paramagnetic beads and 15
ul of FITC-labeled HEA antibody. After incubation of the
sample with careful overhead mixing for 15 min, the tube was
attached to the magnet provided by the manufacturer and
incubated for another 20 min in the cold with overhead mix-
ing carried out four times. Cells carrying magnetic beads
attached to the tube wall. The supernatant devoid of labeled
cells was then carefully removed. The remnant cells contain-
ing fluorescence-labeled epithelial cells were diluted in 200
ul of buffer for subsequent measurements.

For measurements, cells from the previous preparations
were applied to adhesion slides (Menzel GmbH & Co. KG,
Braunschweig, Germany). 10 to 15 min after addition of 100
1l of cell suspension to the slides, living cells adhered to the
surfaces of the slides. Measurements were started when the
cells had settled. Optimal measurement required a single cell
suspension with a space of approximately two to three cell
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diameters between the cells. Adherent cells were measured
using a laser scanning cytometer (LSC; Compucyte Corpo-
ration, Cambridge, Mass., USA). Vital cells could easily and
unequivocally be contoured using forward scatter as a thresh-
old parameter at 20x magnification. A defined area covered
with 100 pl of cell suspension was used for analysis. Back-
ground fluorescence was determined dynamically to calcu-
late both peak and integral fluorescence on a per-cell basis.

This method corrects for variations in background fluores-

cence, thus achieving equivalent fluorescence calculation for

all cells. FITC-HEA positive cell fluorescence was collected
using a 530/30-nm bandpass filter and a photomultiplier. This

system is able to detect one positive cell among 100,000

negative events. Exclusive surface staining was taken as proof

of cell viability.

Optical methods allow the reliable detection of one posi-
tive cell among 100,000 cells without enrichment by binding
to a second support. 100,000 cells correspond to approxi-
mately 10 pl of whole blood. The number of cells retrieved
with either the Miltenyi or the Labsoft procedure was com-
pared for the addition of between 10° and 100 MCF-7 cells to
1 ml of peripheral whole blood of normal donors.

The results are shown in the FIGURE. In case of samples
spiked with tumor cells 100% is the number of cells added to
a blood sample and in case of patient samples 100% is the
number of cells detected without any enrichment step. The
meaning of the symbols is as follows:

Big squares and diamonds: Recovery of epithelial cells using
CellSelect beads (Labsoft, Halle, Germany) of cells of the
cell line MCF-7 breast cancer cells in 1 ml of whole blood.

Big circles: Recovery of epithelial cells using HEA beads
(Miltenyi, Bergisch-Gladbach, Germany) of whole blood
spiked with MCF-7 breast cancer cells.

Small squares: Percentage of epithelial cells from 66 patient
samples recovered with CellSelect beads as compared to
numbers determined by red blood cell lysis without mag-
netic enrichment

Small circles: Numbers of epithelial cells from 22 patient
samples recovered with HEA beads as compared to num-
bers determined by red blood cell lysis without magnetic
enrichment.

Regression lines: Least-squares regression.

With increasing numbers of MCF-7 cells admixed with
whole blood, the recovery decreased. When using the blood
samples of the tumor patients the percentage of the tumor
cells that could be detected after magnetic enrichment
decreased with increasing number of tumor cells as deter-
mined directly after red blood cell lysis without magnetic
enrichment. The experiment shows that the biggest portion of
the epithelial tumor cells contained in a test specimen can be
detected by direct adhesion of the cells to a first support
without any enrichment by means of binding to magnetic
particles.

It is to be understood that while the invention has been
described in conjunction with the detailed description
thereof, the forgoing description is intended to illustrate and
not limit the scope of the invention, which is defined by the
scope of the appended claims. Other aspects, advantages, and
modifications are within the scope of the following claims.

What is claimed is:

1. A method for determining the concentration of vital
epithelial tumor cells in a body fluid, comprising the follow-
ing steps:

a) obtaining from the body fluid of a test subject a test

specimen comprising a mixed cell population suspected
of containing epithelial tumor cells,
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b) labeling the epithelial tumor cells by addition, to the test
specimen or to a preparation obtained from the test
specimen, of first antibodies or fragments of first anti-
bodies that specifically bind to epithelial cells, which

8

specimen, of first antibodies or fragments of first anti-
bodies that specifically bind to epithelial cells, which
firstantibodies or fragments of first antibodies are bound
to a fluorochrome, wherein the first antibodies or frag-

firstantibodies or fragments of first antibodies are bound 5 ments of first antibodies are directed against human
to a fluorochrome, wherein the first antibodies or frag- epithelial antigen, wherein said human epithelial anti-
ments Pf ﬁrs.t antlbodles. are. directed against humap gen is an antigen that is recognized by the monoclonal
epithelial antigen, wherein said human epithelial anti- antibody HEA 125
gen is an antigen that is recognized by the monoclonal ving th C f di
antibody HEA 125, 10 c) app ying the test specunen to .a rst support and 1ncu-
¢) applying the test specimen to a first support and incu- baFmg .the test specimen on said ﬁrs.t support to let tl.le
bating the test specimen on said first support to let the epithelial tumor cells insaid test specimen adhere to said
epithelial tumor cells in said test specimen adhere to said first support, and
first support, and d) identifying and quantitating vital cells of the adhering
d) identifying and quantitating vital cells of the adhering 15 epithelial tumor cells by means of their morphology and
epithelial tumor cells by means of their morphology and calculating the concentration of vital epithelial tumor
calculating the concentration of vital epithelial tumor cells in the body fluid, wherein the morphology of the
cells iﬂ the })ody fluid, whereiq the morphology of the adhering epithelial tumor cells is analyzed by means of
adhering el?lthehal tumor cells 18 apa}yzed by means of laser scanning cytometry, wherein living tumor cells are
laser scanning cytometry, wherein living tumor cells are 20 detected due to exclusive surface staining and dead cells
detected due to exclusive surface staining and dead cells are omitted due to intracellular staining, wherein back-
are pmltted Que © 1ntrace11u1§r stainung. . ground fluorescence is dynamically determined,
wherein no enrichment of the epithelial tumor cells is per- . . P -
. A wherein no enrichment of the epithelial tumor cells is
formed before the adhesion of the epithelial tumor cells . I
. . : . performed before the adhesion of the epithelial tumor
to said first support, wherein no washing step is per- 25

formed.

2. A method for determining the concentration of vital

epithelial tumor cells in a body fluid, comprising the follow-

ing steps:

a) obtaining from the body fluid of a test subject a test
specimen comprising a mixed cell population suspected
of containing epithelial tumor cells,

b) labeling the epithelial tumor cells by addition, to the test
specimen or to a preparation obtained from the test
specimen, of first antibodies or fragments of first anti-
bodies that specifically bind to epithelial cells, which
firstantibodies or fragments of first antibodies are bound
to a fluorochrome, wherein the first antibodies or frag-
ments of first antibodies are directed against human
epithelial antigen, wherein said human epithelial anti-
gen is an antigen that is recognized by the monoclonal
antibody HEA 125,

¢) applying the test specimen to a first support and incu-
bating the test specimen on said first support to let the
epithelial tumor cells in said test specimen adhere to said
first support, and

d) identifying and quantitating vital cells of the adhering
epithelial tumor cells by means of their morphology and
calculating the concentration of vital epithelial tumor
cells in the body fluid, wherein the morphology of the
adhering epithelial tumor cells is analyzed by means of
laser scanning cytometry, wherein living tumor cells are
detected due to exclusive surface staining and dead cells
are omitted due to intracellular staining, wherein laser
scanning cytometry is also used to determine the maxi-
mum fluorescence intensity and/or the total fluorescence
per cell, wherein no enrichment of the epithelial tumor
cells is performed before the adhesion of the epithelial
tumor cells to said first support.

3. A method for determining the concentration of vital

30
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cells to said first support.
4. A method for determining the concentration of vital

epithelial tumor cells in a body fluid, comprising the follow-
ing steps:

a) obtaining from the body fluid of a test subject a test
specimen comprising a mixed cell population suspected
of containing epithelial tumor cells, wherein the body
fluid is blood and erythrocytes contained in the test
specimen are separated from the test specimen,

b) labeling the epithelial tumor cells by addition, to the test
specimen or to a preparation obtained from the test
specimen, of first antibodies or fragments of first anti-
bodies that specifically bind to epithelial cells, which
first antibodies or fragments of first antibodies are bound
to a fluorochrome, wherein the first antibodies or frag-
ments of first antibodies are directed against human
epithelial antigen, wherein said human epithelial anti-
gen is an antigen that is recognized by the monoclonal
antibody HEA 125,

¢) applying the test specimen to a first support and incu-
bating the test specimen on said first support to let the
epithelial tumor cells in said test specimen adhere to said
first support, and

d) identifying and quantitating vital cells of the adhering
epithelial tumor cells by means of their morphology and
calculating the concentration of vital epithelial tumor
cells in the body fluid, wherein the morphology of the
adhering epithelial tumor cells is analyzed by means of
laser scanning cytometry, wherein living tumor cells are
detected due to exclusive surface staining and dead cells
are omitted due to intracellular staining,

wherein no enrichment of the epithelial tumor cells is per-
formed before the adhesion of the epithelial tumor cells
to said first support.

epithelial tumor cells in a body fluid, comprising the follow-
ing steps:

a) obtaining from the body fluid of a test subject a test
specimen comprising a mixed cell population suspected
of containing epithelial tumor cells,

b) labeling the epithelial tumor cells by addition, to the test
specimen or to a preparation obtained from the test

5. The method according to claim 4, wherein the erythro-
cytes are lyzed and afterwards the test specimen is centri-
fuged to produce a pellet and a supernatant, and wherein the

65 supernatant is discarded prior to suspending the pellet com-
prising the epithelial tumor cells and the labeling of the epi-
thelial umor cells.
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6. The method according to claim 5, wherein the erythro-
cytes are lyzed by means of osmotic shock.

7. The method according to claim 1, 2, 3, or 4, wherein no
enrichment of the epithelial tumor cells by means of binding
to a second support is performed.

8. The method according to claim 1, 2, 3, or 4, wherein no
enrichment of the epithelial tumor cells by means of specific
binding to immobilized first antibodies or fragments of the
first antibodies or to immobilized second antibodies or frag-
ments of second antibodies is performed.

9. The method according to claim 1, 2, 3, or 4, wherein the
first support consists of a material that supports a nonspecific
adhesion of cells or that is coated with a substance supporting
a nonspecific adhesion of cells.

10. The method of claim 9, wherein the substance is poly-
L-lysin.

11. The method according to claim 1, 2, 3, or 4, wherein the
body fluid is selected from the group consisting of blood,

10

15

10

bone marrow, bone marrow aspirate, transudate, exudate,
lymph, apheresis fluid, ascites, urine, saliva, and drainage
fluids from wound secretions.

12. The method according to claim 1, 2, 3, or 4, further
comprising adding a blocking reagent to the test specimen
prior to the labeling of the epithelial tumor cells, wherein the
blocking reagent blocks non-specific binding of the first anti-
bodies or fragments of first antibodies to the tumor cells.

13. The method according to claim 12, wherein the block-
ing reagent is a reagent that blocks the non-specific binding of
the first antibodies or fragments of the first antibodies to
Fe-receptors of the epithelial tumor cells.

14. The method according to claim 1, 2, 3, or 4, wherein the
first antibodies directed against human epithelial antigen are
from mice.

15. The method according to claim 1, 2, 3, or 4, wherein the
fluorochrome is fluorescein isothiocyanate (FITC).

[ I T
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