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treating samples of breast fluids with an aldehyde detecting 
reagent without any prewashing. The appearance in breast 
fluids of a marker that is detected by an aldehyde detecting 
reagent, Such as a Schiffs reagent, correlates very well with 
the disease status of the breast cancer subjects from which the 
fluids were obtained. Screening test kits are also provided. 
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SYSTEMIS AND METHODS FOR BREAST 
CANCER DETECTION AND RISK 

ASSESSMENT 

PRIORITY DATA 

0001. This application is continuation of U.S. patent appli 
cation Ser. No. 13/018,271, filed Jan. 31, 2011, which is a 
continuation of U.S. patent application Ser. No. 11/958,597, 
filed Dec. 18, 2007, now U.S. Pat. No. 7,879,614 which is a 
continuation of U.S. patent application Ser. No. 10/530,610, 
filed Feb. 3, 2006, now abandoned, which is a National Stage 
application under 35 U.S.C. S371 of PCT Application No. 
PCT/CA2003/01553, filed on Oct. 9, 2003 and designating 
the United States. PCT/CA2003/01553, which published in 
English on Apr. 22, 2004 as WO 2004/034059, claims the 
priority benefit of U.S. Provisional Patent Application No. 
60/417.918, filed Oct. 11, 2002. The contents of all the appli 
cations listed above, including U.S. Provisional Patent Appli 
cation No. 60/417,918, PCT Application No. PCT/CA2003/ 
01553 and U.S. patent application Ser. Nos. 10/530,610 and 
U.S. Pat. No. 7,879,614, are hereby incorporated by reference 
herein in their entireties. 

FIELD OF THE INVENTION 

0002 This invention relates to a simple screening test for 
breast cancer. A method is described whereby a breast cancer 
marker is detected in breast fluid. 

BACKGROUND OF THE INVENTION 

0003 Breast cancer is the most common noncutaneous 
cancer in North American women, with an estimated 192,000 
newly diagnosed cases in 2001 in the United States alone. 
Breast cancer also appears in males although it is rare: about 
1% of the incidence in women. In Connecticut, where longi 
tudinal cancer statistics are available, breast cancer increased 
about 1% a year from the 1940s to 1980. Between 1982 and 
1987, it increased about 4% a year, in association with the 
widespread use of Screening by mammography (1-4). 
0004 Because of this high incidence, breast cancer is the 
second most common cause of cancer-related death in women 
in North America, with an estimate of over 40,000 cancer 
fatalities in 2001, i.e. approximately 25% of breast cancer 
cases end in death (1). Therefore, preventing the development 
of breast cancer, and death from it, is an extremely important 
task in North America and other populations where breast 
cancer rates are increasing rapidly. Because there are no real 
istic prospects of significantly improving the cure rate once 
the cancer has spread, many authorities believe that breast 
cancer can be effectively controlled only by preventive mea 
Sures, as it has been documented for colorectal cancer (5). 
0005 Primary prevention of breast cancer (i.e. averting 
the development of the tumor by altering biological risk fac 
tors) is not yet feasible since so little is understood of the 
etiology of the disease. Alternatively, secondary preventive 
measures (i.e. detection at an asymptomatic, treatable state) 
would be possible should an effective screening test be avail 
able. Indeed, breast cancer has the characteristics of a suitable 
candidate for the development of a screening test: (1) it is a 
common cause of cancer-related deaths and the disease 
prevalence is Sufficiently high to justify the expense of a 
screening program; (2) once the stage of invasive cancer is 
reached, leading to symptoms, the mortality rate is over 25%; 
and (3) removal of breast cancer at its earliest, asymptomatic 
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stage can be done by limited Surgical intervention, without 
any significant risk. Moreover, as breast cancer may become 
metastatic and increasingly fatal in a short time, the opportu 
nity to detect these neoplasms at their treatable stage is lim 
ited. Therefore a screening test which would enable early 
diagnosis of the disease is of utmost importance. 
Principles of Screening 
0006. The goal of a medical screening program is to 
reduce mortality by detecting a disease at a Sufficiently early 
stage to allow curative treatment. Usually it is not designed to 
diagnose a disease, but to determine which asymptomatic, 
apparently disease-free individuals should undergo diagnos 
tic investigations. The effectiveness of a screening test to 
distinguish those who warrant further evaluation from those 
who do not is expressed in the following epidemiological 
terms: sensitivity, specificity, positive predictive value, and 
negative predictive value. Sensitivity is defined as the propor 
tion of diseased individuals who have a positive test (true 
positives/all persons with the disease); specificity is the pro 
portion of disease-free Subjects who have a negative test (true 
negatives/all persons without the disease; positive predictive 
value is the proportion of positive tests due to the disease (true 
positives/all positives); negative predictive value is the pro 
portion of negative tests due to the absence of the disease (true 
negatives/all negatives). Almost always, sensitivity and 
specificity must be traded against each other. Intuitively, it 
appears wise to design a screening test for a fatal disease so as 
to optimize sensitivity, in order to detect as many individuals 
with the disease as possible. It has been emphasized, however, 
that optimizing sensitivity brings with it a risk of reducing the 
specificity to Such an extent that unacceptably high costs, 
poor compliance, and “flooding of diagnostic facilities 
result. Moreover, positive predictive value which is a particu 
larly useful expression of the value of Screening test is criti 
cally dependent on specificity and on how common the occur 
rence of a disease is in the population screened (6). 
Screening Using a Schiff's Reagent 
0007 Colorectal mucus from patients with colorectal can 
cer turns purple on treatment with Schiff's reagent as dis 
closed in U.S. Pat. No. 5,416,025 to Krepinsky et al. More 
specifically, in U.S. Pat. No. 6,187,591 to Krepinsky et al. it is 
documented that the aldehydes selected from the group con 
sisting of the following aldehydes that are insoluble in water: 
hexadecanal CH-(CH2)CH=O commonly known as 
palmitaldehyde, octadecanal CH (CH)16CH=O com 
monly known as Stearaldehyde, and octadec-9-enal, CH 
(CH),CH CH(CH),CH O. commonly known as 
olealdehyde, provide markers of cancer in colorectal mucus 
obtained by digital rectal examination in colorectal cancer 
patients (U.S. Pat. No. 5,416,025 to Krepinsky et al., U.S. Pat. 
No. 6,187,591 to Krepinsky et al, and 7). 

Current Modalities of Breast Cancer Diagnosis and Screen 
ing 
Breast Self Examination (BSE) 
0008 Monthly BSE is frequently advocated, but after 
many large Scale studies have been conducted, there is no 
evidence for its effectiveness (8). 

Clinical Breast Examination (CBE) 
0009 Clinical breast examination (by a health care prac 
titioner) may discover breast cancers that are not detected by 
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the patient or by other screening methods (4), but no random 
ized trials of CBE as a sole screening modality have been 
done. Based on studies that combined CBE with othermodal 
ity, CBE may be effective with a sensitivity of 70% to 80%, 
and specificity of close to 90% (9). 

Mammography 

0010 Mammography utilizes X-rays to identify differ 
ences in breast tissue density. The examination is performed 
by compressing the breast firmly between a plastic plate and 
a plate covering an X-ray cassette which contains special 
X-ray film. The density of cancertissue is higher. This differ 
ence can be observed in conventional mammography directly 
on the film, or in digital mammography using computer 
assisted evaluation to create breast tissue images. Mammog 
raphy can identify breast cancers too small to be palpated on 
physical examination, and can also find ductal carcinoma in 
situ (DCIS), a noninvasive condition (10). Since all cancers 
develop as a consequence of a series of mutations, it is theo 
retically beneficial to diagnose these noninvasive lesions. 
However, whether mass screening with mammography ulti 
mately saves lives is still a subject of heated debate. Most 
recently, a review published by Cochrane Library concluded 
that there is no evidence that mammography saves lives in the 
long run (11-13). 

Ultrasonography 

0011. The primary role of ultrasound is the evaluation of 
palpable or mammographically identified masses. A review 
of the literature and expert opinion by the European Group for 
Breast Cancer Screening concluded, “there is little evidence 
to Support the use of ultrasound in population breast cancer 
screening at any age (14). 

Magnetic Resonance Imaging (MRI) 

0012 MRIs have been used to evaluate palpable breast 
masses and to discriminate between cancer and scar, but their 
role in breast cancer screening has not been established (15). 

DNA Analysis 

0013 Screening for breast cancer by DNA analysis is 
based on the presence of altered genes such as BRCA1 and 
BRCA2 in women with increased risk for the development of 
the disease (16). However, the majority of breast cancer cases 
(approximately 90%) are sporadic (17), i.e. no hereditary 
links could be identified, and therefore DNA analysis could 
not identify them. 

Breast Secretion Fluids 

0014. It is believed that neoplastic changes occur in one 
breast duct at the onset of the disease and may involve other 
ducts as the disease progresses (20). Since cancer cells may 
slough off and enter into the ductal fluids, cytological exami 
nations of fluids and identification of atypical cells has been 
considered as a tool to detect the presence of neoplasia and 
cancer. In particular, many investigations utilizing nipple 
aspirate fluid (18, 21-24) have been conducted and correla 
tions of abnormal cytology of breast secretion fluids (19) with 
breast neoplasia and cancer have been reported (25-33). How 
ever, cytological analysis is laborious and requires relatively 
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large volumes in order to obtain sufficient numbers of exfo 
liated cells, rendering this approach impractical for Screening 
purposes. 

0015. In conclusion, there is a need for a simple screening 
test for breast cancer which may be used solely or in conjunc 
tion with other methods (such as clinical breast examination 
or mammography). 

SUMMARY OF THE INVENTION 

0016 Applicants have developed a novel method for 
detecting neoplasia, a precancerous condition, or cancer of 
the breast. The method detects a breast cancer marker in 
samples from a subject, in particular in a sample of breast 
fluid. In a particular embodiment, the method involves treat 
ing a sample of breast fluid with an aldehyde detecting 
reagent without any prewashing. 
0017. The method was found to be useful in detecting 
breast cancer or neoplasia, or a predisposition to breast can 
cer. Using the method of the invention, samples originating 
from the breast of Subjects with breast neoplasia, precancer, 
or cancer of the breast showed a detectable change after 
addition of an aldehyde detecting reagent. No detectable 
change was detected for samples that originated from the 
breast of subjects without any of the above conditions. The 
appearance in breast fluids of a marker that is detected by an 
aldehyde detecting reagent, such as a Schiffs reagent, was 
found to correlate very well with the disease status of the 
breast cancer subjects from which the fluids were obtained. 
0018. The method of the invention has many advantages. 
The method is rapid, simple, inexpensive, and provides a 
screening test for breast cancer that does not give a high 
percentage of false negative or false positive results. The 
method facilitates early detection of the disease and it can be 
used for screening of large populations. Because of its high 
sensitivity for neoplasms the method of the invention may 
replace mammography or it may reduce the number of 
patients undergoing mammography. The early diagnosis of 
the disease made possible by the screening process herein 
described, in combination with novel medicinals such as 
femara, may lower significantly the number of deaths from 
breast cancer although primary prevention of the disease (37) 
is not yet possible. 
0019 Broadly stated the present invention provides a tool 
for screening of asymptomatic individuals for breast cancer 
and a screening test to detect early changes in the breast which 
eventually lead to breast cancer. 
0020. In an aspect of the invention, a method is provided 
for detecting neoplasia, a precancerous condition, or cancer 
of the breast in a Subject comprising treating a sample of 
breast fluid from the subject with an aldehyde detecting 
reagent where the detection of a change produced by the 
aldehyde detecting reagent compared to a control (e.g. nor 
mal Subject) is indicative of neoplasia, a precancerous condi 
tion, or cancer of the breast. The absence of a change may 
indicate that the Subject does not have neoplasia, a precan 
cerous condition, or cancer of the breast. 
0021. In an aspect of the invention, a method is provided 
comprising the following steps: 
0022 (a) obtaining a sample of breast fluid from a subject; 
0023 (b) depositing the sample on a solid support; 
0024 (c) treating the sample with an aldehyde detecting 
reagent without any prewashing; and 
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0025 (d) detecting a colorimetric change produced in the 
sample, where detection of a colorimetric change compared 
to a control is indicative of neoplasia, a precancerous condi 
tion, or cancer of the breast. 
0026. In another aspect of the invention, a method is pro 
vided comprising the following steps: 
0027 (a) obtaining a sample of breast fluid from a subject; 
0028 (b) depositing the sample on a solid support; 
0029 (c) treating the sample with an aldehyde detecting 
reagent, without any prewashing, wherein the reagent reacts 
with aldehydes in the sample to forman adduct that adheres to 
the Solid Support; and 
0030 (d) detecting a calorimetric change produced in the 
sample, where detection of a colorimetric change compared 
to a control is indicative of neoplasia, a precancerous condi 
tion, or cancer of the breast. 
0031. In an embodiment the aldehyde detecting reagent is 
a Schiff's reagent and the change produced by the Schiffs 
reagent is a calorimetric change (i.e. purple coloration). Thus, 
the invention provides a method for detecting a neoplasia, a 
precancerous condition, or cancer of the breast in a Subject, 
which method comprises: 
0032) a) obtaining a sample of breast fluid from a subject; 
0033 b) depositing the sample on a solid support; 
0034 c) treating the sample on the support with a Schiffs 
reagent without any prewashing; and 
0035 d) detecting a colorimetric change resulting from 
the reaction of the sample and Schiff's reagent wherein a 
calorimetric change is indicative of neoplasia, precancer or 
cancer of the breast. 
0036. In an embodiment, the invention provides a method 
for detecting a neoplasia, a precancerous condition, or cancer 
of the breast in a subject, which method comprises: 
0037 a) obtaining a sample of breast fluid from a subject; 
0038 b) depositing the sample on a solid support; 
0039 c) treating the sample on the support with a Schiffs 
reagent without any prewashing; 
0040 d) washing the support carrying the sample: 
0041 e) detecting a colorimetric change resulting from the 
reaction of the sample and Schiff's reagent wherein a calori 
metric change is indicative of neoplasia, precancer or cancer 
of the breast. 
0042. In an embodiment, the invention provides a method 
for detecting a neoplasia, a precancerous condition, or cancer 
of the breast in a subject, which method comprises: 
0043 a) obtaining a sample of breast fluid from a subject; 
0044 b) depositing the sample on a solid support; 
0045 c) treating the sample on the support with a Schiffs 
reagent without any prewashing; 
0046 d) observing color formation produced in the 
sample: 
0047 e) washing the support; and 0048 f) detecting a 
colorimetric change resulting from the reaction of the sample 
and Schiff's reagent wherein a colorimetric change is indica 
tive of neoplasia, precancer or cancer of the breast. 
0.048. In an embodiment of the invention a method for 
detecting the presence of a precancerous condition, neoplasia 
or cancer of the breast is provided which method consists 
essentially of obtaining a sample of breast fluid from a sub 
ject, treating the sample without any prewashing step with a 
Schiff's reagent, and detecting a precancerous condition, neo 
plasia or cancer of the breast based upon the coloration pro 
duced in the sample by the treatment. 
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0049. In a particular embodiment, a method for detecting 
the presence of neoplasia, a precancerous condition, or cancer 
of the breast is provided, which method consists essentially of 
obtaining a sample of breast secretion from the breast of a 
Subject; treating said sample with a Schiff's reagent; and, 
detecting neoplasia, a precancerous condition, or cancer of 
the breast based upon the purple coloration produced in said 
sample by said treatment. 
0050. The invention contemplates a method for detecting 
the presence of neoplasia, or cancer of the breast, which 
method comprises (a) obtaining a sample of breast secretion 
fluids which includes breast discharge, ductal Secretion 
including single duct secretion, and nipple aspirate fluid from 
the nipple of one or both non-lactating breasts of a subject; (b) 
depositing the collected sample on a solid water-insoluble 
Support; (c) treating the sample on the Support with Schiffs 
reagent without any prewashing; (d) washing the sample; and 
(e) screening for neoplasia or cancer of the breast by persis 
tent purple coloration produced in the sample. 
0051 Breast fluid may contain a variety of substances, one 
or more being aldehydes and their precursors (e.g. plasmalo 
gens), of which one or more is a marker which by virtue of its 
solubility in water is susceptible to being removed in a pre 
wash before treatment with an aldehyde detecting reagent e.g. 
Schiff's reagent. Some of the aldehydes upon reaction with an 
aldehyde detecting reagent (e.g. Schiff's reagent) may form 
an adduct that strongly adheres to a Support and cannot be 
removed by washing. The aldehydes may be low molecular 
weight aldehydes that are soluble in water. The aldehydes 
may be targeted to detect breast cancer, neoplasia, or a pre 
cancerous condition. The aldehyde markers found in 
untreated breast fluid that react with a Schiffs reagent are 
referred to herein as “aldehyde marker(s) associated with 
breast cancer or "aldehyde markers’. The markers may be 
further characterized as low molecular weight aldehydes that 
are soluble in water. In certain aspects of the invention the 
term includes precursors of the aldehydes. The aldehydes 
may be used in the diagnostic evaluation of breast cancer or 
neoplasia, and the identification of subjects with a predispo 
sition to breast cancer. 
0.052 Thus, the invention provides a method for detecting 
neoplasia, a precancerous condition, or cancer of the breast in 
a subject comprising obtaining from the Subject a sample 
Suspected of containing an aldehyde marker associated with 
breast cancer, and detecting the presence of the aldehyde 
marker in the sample. 
0053. In an aspect the invention provides a method for 
detecting neoplasia, a precancerous condition, or cancer of 
the breast in a Subject comprising: 
0054 (a) obtaining a sample of breast fluid from the sub 

ject; 
0055 (b) detecting in the sample one or more aldehyde 
markers associated with breast cancer, and 
0056 (c) comparing to a control or standard. 
0057. A control or standard may correspond to results 
obtained for samples from healthy control subjects, from 
Subjects with benign disease, Subjects with late stage disease, 
or from other samples of the subject. In a preferred embodi 
ment, the control or standard is a healthy control or disease 
free subject. 
0.058 Increased levels of an aldehyde marker as compared 
to the standard may be indicative of breast cancer. According 
to a method of the invention the levels of aldehyde marker 
associated with breast cancer in a sample from a patient is 
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compared with the normal levels of the marker in samples of 
the same type obtained from controls (e.g. samples from 
individuals not afflicted with disease). Significantly altered 
levels in the sample of the marker relative to the normal levels 
in a control is indicative of disease. Significantly altered 
levels or significantly different levels of markers in a patient 
sample compared to a control or standard (e.g. normal levels 
or levels in other samples from a patient) may represent levels 
that are higher or lower than the standard error of the detection 
assay. 
0059. In an embodiment, the invention relates to a method 
for detecting neoplasia, a precancerous condition, or cancer 
of the breast in a Subject by quantitating one or more aldehyde 
marker associated with breast cancer in a sample of breast 
fluid from the Subject comprising (a) treating the sample with 
an aldehyde detecting reagent; and (b) measuring a detectable 
change produced by the aldehyde detecting reagent in the 
presence of an aldehyde marker; wherein a change in the 
amount or level of the detectable change compared to a con 
trol is indicative of neoplasia, a precancerous condition, or 
cancer of the breast. 
0060. The invention also contemplates the methods 
described herein using multiple markers for breast cancer. 
Therefore, the invention contemplates a method for analyzing 
a sample for the presence of one or more aldehyde markers 
associated with breast cancer and other markers that are indi 
cators of breast cancer. Other markers include but are not 
limited to a member of the HER family of receptor tyrosine 
kinases, estrogen receptor, interleukins, cadherins (e.g. 
E-cadherin), BRCA1, and BRCA2. The methods described 
herein may be modified by including reagents to detect the 
additional markers. 
0061. The invention further relates to a method of assess 
ing the efficacy of a therapy for breast cancer in a subject 
comprising comparing: 
0062 (a) a colorimetric change produced by treating a first 
sample of breast fluid from the subject with a Schiff's reagent 
without a prewash step, wherein the sample is obtained prior 
to providing at least a portion of the therapy; and 
0063 (b) a calorimetric change produced by treating a 
second sample of breast fluid from the subject with a Schiffs 
reagent without a prewash step, wherein the sample is 
obtained following therapy. 
0064. A significant difference between the calorimetric 
change in the second sample (e.g. colorless) relative to the 
first sample is an indication that the therapy is efficacious for 
inhibiting breast cancer. 
0065. The “therapy' may be anytherapy for treating breast 
cancer including but not limited to therapeutics, radiation, 
immunotherapy, gene therapy, and Surgical removal of tissue. 
Therefore, the method can be used to evaluate a subject 
before, during, and after therapy. 
0066. In an aspect, the invention provides a method for 
monitoring the progression of breast cancer in a Subject the 
method comprising: 
0067 (a) detecting a colorimetric change produced by 
treating a sample of breast fluid from the subject obtained at 
a first point in time with a Schiffs reagent without a prewash 
Step, 
0068 (b) repeating step (a) at a subsequent point in time; 
and 
0069 (c) comparing the colorimetric change detected in 
(a) and (b), and therefrom monitoring the progression of the 
breast cancer. 
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0070 The invention also relates to a method for imaging a 
breast tumor from a subject comprising: 
0071 (a) incubating the tumor with an aldehyde detecting 
reagent for a sufficient period of time to permit the aldehyde 
detecting reagent to react with aldehyde markers associated 
with breast cancer, where the reagent carries a label for ana 
lyzing the tumor, 
0072 (b) detecting the presence of the label localized to 
the tumor. 
0073. In accordance with an aspect of the invention an in 
Vivo method is provided comprising administering to a Sub 
ject a reagent that has been constructed to target one or more 
aldehyde markers associated with breast cancer. 
0074 The invention therefore contemplates an in vivo 
method comprising administering to a mammal one or more 
reagent that carries a label for imaging and reacts with alde 
hyde markers associated with breast cancer, and then imaging 
the mammal. 
0075 According to a preferred aspect of the invention, an 
in vivo method for imaging breast cancer is provided com 
prising: 
0076 (a) injecting a subject with a reagent that reacts with 
an aldehyde marker associated with breast cancer, the reagent 
carrying a label for imaging the breast cancer, 
0077 (b) allowing the reagent to incubate in vivo and react 
with the aldehyde marker associated with breast cancer; and 
0078 (c) detecting the presence of the label localized to 
the breast cancer. 
0079. In another embodiment of the invention the reagent 

is a chemical entity which recognizes the aldehyde marker. 
0080. The reagent carries a label to image the aldehyde 
markers. Examples of labels useful for imaging are radiola 
bels, fluorescent labels (e.g. fluorescein and rhodamine), 
nuclear magnetic resonance active labels, positron emitting 
isotopes detectable by a positron emission tomography 
(“PET) scanner, chemiluminescers such as luciferin, and 
enzymatic markers such as peroxidase orphosphatase. Short 
range radiation emitters, such as isotopes detectable by short 
range detector probes can also be employed. 
I0081. The invention also contemplates the localization or 
imaging methods described herein using multiple markers for 
breast cancer. For example, a method for imaging breast 
cancer may further comprise injecting the patient with one or 
more of an agent that binds to a member of the HER family of 
receptor tyrosine kinases, estrogen receptor, interleukins, 
cadherins (e.g. E-cadherin), BRCA1, and BRCA2. 
I0082. The invention also provides kits for carrying out the 
methods of the invention. 
I0083. These and other aspects of the present invention will 
become evident upon reference to the following detailed 
description. 

DETAILED DESCRIPTION OF THE INVENTION 

I0084. In accordance with the present invention there may 
be employed conventional biochemistry and organic chemis 
try techniques within the skill of the art. Such techniques are 
explained fully in the literature. Unless otherwise indicated, 
all terms used herein have the same meaning as they would to 
one skilled in the art of the present invention. 
I0085. As hereinbefore mentioned, the present invention 
provides a method for screening, monitoring, diagnosing, or 
for the prognosis of breast cancer in a subject by treating an 
aldehyde detecting reagent with a sample from the Subject 
and detecting a change produced by the reagent compared to 
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a control. Methods are also contemplated for detecting an 
aldehyde marker associated with breast cancer in a sample 
from the subject. 
I0086. The term “subject” refers to a warm-blooded animal 
such as a mammal which is afflicted with or suspected to be 
afflicted with breast cancer. Preferably, “subject” refers to a 
human. 
0087. The terms “detecting or “detect' include assaying, 
quantitating, imaging or otherwise establishing the presence 
or absence of cancer or neoplasia of the breast or an aldehyde 
marker associated with breast cancer, or precursors thereof, 
and the like, or assaying for, imaging, ascertaining, establish 
ing, or otherwise determining one or more factual character 
istics of breast cancer, metastasis, stage, or similar conditions. 
The term encompasses diagnostic, prognostic, and monitor 
ing applications. The methods can be used to detect the pres 
ence of cancer metastasis. They can further be used to monitor 
cancer chemotherapy and cancer reappearance. 
0088. The methods of the invention are carried out using a 
sample known or Suspected of containing a marker that reacts 
with an aldehyde detecting reagent. Preferably the sample 
contains an aldehyde marker associated with breast cancer. 
Preferably a sample is obtained from breast fluid of a subject. 
I0089) “Breast fluid” refers to a fluid produced by ducts 
within one or both non-lactating human breasts. The fluid 
inside a duct is secreted continuously and retained long 
enough to accumulate a variety of secreted Substances and 
exfoliated epithelial cells (27-33). The fluids include but are 
not limited to breast nipple discharge, breast nipple aspirates, 
fluids obtained by pressure, and fluids collected by endo 
scopic methods. “Breast discharge” means fluid produced by 
ducts within the breast which appears spontaneously on the 
surface of the nipple; it may contain blood (18). A breast 
discharge may be a single duct secretion. "Breast aspirates' 
mean fluids produced by ducts within the breast which are 
brought to the Surface of the nipple by gentle Suction using a 
variety of simple suction devices. “Fluids obtained by pres 
sure” means fluids produced by ducts within the breast and 
brought to the Surface of the nipple by applying pressure on 
the breast, in particular with human hands. “Fluids collected 
by endoscopic methods’ means fluids produced by ducts 
within the breast and collected by inserting an endoscopic 
device into the ducts (19). 
0090. A breast fluid can be obtained by conventional 
methods known to the skilled artisan. Endoscopic collection 
of fluid from individual breast ducts is carried out by standard 
methods (see U.S. Pat. No. 6,221,622 to Love et al.: U.S. Pat. 
No. 6,168,779 to Barsky et al; U.S. Pat. Nos. 6,287,521 and 
5,798,266 to Quay et al.). The collection of breast fluid at the 
ductal orifice on the nipple Surface is a much simpler method 
of obtaining such a fluid. It is obtainable from some women 
when they squeeze their breast with both hands--droplets of 
the fluid appear at the duct orifice on the nipple. More com 
monly, the fluid can be aspirated from the breast of non 
lactating women through the duct opening in the nipple using 
a simple non-invasive pump (see U.S. Pat. No. 3,786.801 to 
Sartorius). Droplets that appear at the duct orifice on the 
nipple or the duct opening are collected into a capillary tube 
or directly deposited on a Solid Support e.g. a fabric Support. 
0091. A breast fluid from a screened subject is preferably 
deposited on a suitable water-insoluble Substrate or Support, 
such as a pad or disc, either before or after reaction with an 
aldehyde detecting reagent. A Support material may be pre 
pared from, for example, glass microfibres, some polymer 
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fibres such as polyester fibres (e.g. polymacron DuPont(R), 
and cellulose or modified cellulose fibers. Suitable support 
materials are, for example, glass microfibres WhatmanTM 
GF/C, polymer fibres such as Biotrace RP MetricelTM DM 
450, MetricelTM VM-1, SepraphoreTM III, VersaporeTM 450, 
or cellulose fibre such as WhatmanTM3MM. The support may 
or may not be pre-treated with an antioxidant such as BHT 
(butylated hydroxytoluene) or BHA (butylated hydroxya 
nisol). A Support may be in the shape of for example, a tube, 
test plate, well, beads, disc, sphere etc. 
0092. A sample screened in a method of the invention, 
(e.g. a breast fluid sample) should not be pretreated or modi 
fied so as to remove or damage aldehyde markers associated 
with breast cancer in the sample. In particular, a sample 
screened in a method of the invention should not be treated or 
washed with aqueous Solutions such as water or buffers prior 
to treatment with an aldehyde detecting reagent. Aldehyde 
markers in a sample may be soluble in water and may be 
removed if the sample is washed prior to treatment with the 
reagent. 
0093. A method of the invention utilizes an aldehyde 
detecting reagent. An 'aldehyde detecting reagent” refers to a 
reagent that is capable of detecting an aldehyde, in particular 
an aldehyde marker associated with breast cancer in a mix 
ture. Typically the reagent specifically reacts with aldehyde 
groups or aldehydic group forming compounds and it is 
detectable by Suitable properties such as color, (i.e. a colori 
metric change, for example, specific spectral properties, fluo 
rescence, chemiluminescence, and other biological reactions 
detectable by color), mass spectral properties, and chromato 
graphic properties. Many aldehyde detecting reagents may be 
used in the practice of the invention. Suitable aldehyde detect 
ing reagents include compounds containing amino groups 
that under acidic conditions form addition compounds with 
aldehydes and have detectable properties such as color or 
fluorescence. In a preferred embodiment of the invention, the 
aldehyde detecting reagent is a Schiff's reagent. A Schiffs 
reagent employed in methods of the invention reacts with 
aldehydes with high sensitivity to form a purple or purple 
magenta color addition compound (34,35). 
0094. A Schiffs reagent may be prepared in accordance 
with standard methods or obtained from commercial sources. 
A particularly sensitive and specific method results from 
using the Schiff's reagent prepared as illustrated herein (e.g. 
See Example 1). In some circumstances it is desirable to allow 
the reagent to mature for between 4 days to 6 weeks at 3° C. 
to 5°C. before use. In a particular embodiment, the reagent is 
allowed to mature for about 4 days at room temperature. 
0.095 A sample is generally treated with an aldehyde 
detecting reagent under conditions Suitable for the reagent to 
produce a detectable change in the presence of an aldehyde, in 
particular an aldehyde marker associated with breast cancer. 
Typically the sample is reacted with an aldehyde detecting 
reagent at about 15-30°C., in particular 20-25°C. An alde 
hyde detecting reagent may be sprayed on a sample deposited 
ona Solid Support, the Solid Support with the deposited sample 
may be inserted into an aldehyde detecting reagent, or the 
sample may be applied to a solid Support comprising an 
aldehyde detecting reagent. A detectable change may be 
formed between about 2 to 60 minutes, in particular 10 to 20 
minutes, more particularly about 20 minutes. The sample is 
washed with an aqueous Solution, preferably water, for a 
sufficient period of time to remove surplus aldehyde detecting 
reagent. A positive reaction is scored when a permanent 
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detectable change is detected. When the aldehyde detecting 
reagent is a Schiffs reagent, a positive reaction is scored when 
a purple or purple-magenta color is formed. However, differ 
ent shades of color may be observed that may correlate with 
the clinical condition of a Subject e.g. late stage disease. The 
color change may also be detected by absorption spectros 
copy, for instance using a reflectance probe. When a marker is 
absent, the Support remains colorless although some back 
ground coloration may be present. 
0096. A general procedure for use in the implementation 
of the invention is as follows. 
0097. A nipple aspirate fluid sample obtained by a physi 
cian, a trained nurse, or a subject from a breast is deposited on 
a suitable water-insoluble Substrate or Support, such as a pad 
or a disc. The support with the deposited nipple aspirate fluid 
sample is sprayed with Schiff's reagent from an atomizer and 
the specimen becomes strongly red colored. Twenty minutes 
after exposure to Schiff's reagent, the plates are repeatedly 
washed with distilled water, while gently agitated, for a 
period of about 10 minutes, with a change of water about 
every three minutes until the washing water is no longer 
colored. Usually three washings with water are sufficient. 
Alternatively, a specimen deposited on a Support is briefly 
inserted into Schiff's reagent, preferably for no more than 
about 1 minute; the specimen becomes red colored and after 
about 20 minutes it is washed repeatedly with water while 
gently agitated until the water is no longer colored as 
described hereinabove. A positive reaction is scored when 
permanent purple color remains on the support. 
0098. If a specimen does not produce any coloration, it 
may be because of the absence of the markers or their precur 
sors from the nipple aspirate fluid, or because insufficient 
quantity of the fluid was deposited on the support. When an 
aspirate fluid lacking the marker is involved, red coloration 
appears at the place where the fluid was deposited shortly 
after treatment with Schiff's reagent, but the color is com 
pletely removed when the colored specimen is subjected to 
repeated washings. If insufficient amount of the aspirate fluid 
was deposited, weak initial red coloration appears after treat 
ment with Schiffs reagent, but the color is removed by wash 
ing (as above). 
0099. During the practice of a particular process according 

to the invention, the initial color formed is due to the red dye 
p-rosaniline reflecting the decomposition of Schiff's reagent 
from which the dye is liberated. This color is soluble in water 
and it is removed by washing with water. As described here 
inabove, the purple color of the marker cannot be removed by 
washing with water. 
0100. The properties of a Schiff's reagent may vary 
according to the combination of various isomers present in 
commercial preparations of p-rosanilin and according to the 
method of preparation of the Schiff's reagent itself. The pref 
erable procedure for the preparation of an appropriate Schiffs 
reagent is described herein. To obtain reproducible results 
with maximum sensitivity and stability, it is recommended to 
allow the reagent to mature at room temperature for about 
four days before use. 
0101 The support (substrate) may generally be exposed 
through a circular aperture (1.0-1.3 cm diameter) between 
two tightly sealed rectangular hard plastic plates. The dimen 
sions of the sealed assembled plates may be those of micro 
scope slides which would make it possible to utilize the 
equipment standard for the simultaneous treatment of micro 
Scope slides. 
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0102. In a particular embodiment of the invention, the 
Support comprises a frame assembly. The frame assembly 
comprises a pair of rectangularly shaped plates (25 mmx75 
mmx1 mm) from a hard plastic resistant to acids, resembling 
the plastic used to manufacture credit cards. A circular aper 
ture (1.0-1.3 cm in diameter) appears centered at about 12.5 
mm from three sides of the plate. The support fabric, com 
prising fabric from glass or polyester fibre, giving no color 
reaction with Schiff's reagent, is placed in between the two 
Superimposed plates sealed together thermally or using a glue 
or adhesive tapes. The Support is accessible on both sides to 
deposit the nipple fluid obtained from a subject; the fluid is 
deposited on one side only. 
0103. In operation, a physician or nurse places a specimen 
of the nipple fluid onto the surface of the support in the plate's 
aperture. The plates are transferred to a laboratory to be 
processed individually or in batches the size of which is 
determined by the equipment utilized in the practice of the 
test. The plates are discarded after the results are read. If color 
is difficult to be certain of the plates may be read at a later 
point in time, in particular one to seven days later. 
0104. A process is hereinbelow described as a screening 
test for the early detection of neoplasia, precancer, or cancer 
of the breast Onto the support secured in the plate as described 
hereinabove and convenient to handle is deposited a specimen 
of the nipple fluid. The plates with the deposited specimens 
are temporarily stored at -20°C. and transferred to a process 
ing laboratory in a container cooled by dry ice. Upon arrival 
the plates are removed from the dry-ice container in which 
they were transported and stored if so required in a freezer for 
a prolonged period of time, Such as six months, at -70° C. 
0105 To develop, the plates are removed from the freezer 
in which they had been stored, allowed to warm up to room 
temperature (21°C.), and kept at that temperature for at least 
4-5 hours so that they can sufficiently adhere to the support 
before starting the treatment with Schiff's reagent. 
0106 More specifically, for processing, the following 
method has been found suitable. Individual plates with depos 
ited nipple fluid allowed to warm up to room temperature are 
sprayed with Schiff's reagent described hereinbelow and 
allowed to develop red color within 20 minutes. Then the 
plates are washed by immersing the plates into a glass con 
tainer with distilled water for approximately three minutes, 
and the washing is repeated three times for the total washing 
time of approximately 10 minutes. The last washing water 
usually becomes colorless. Approximately 30 minutes after 
exposure to Schiffs reagent, including washing time, the 
plates are scored by reading the remaining purple color. 
0107. It should be noted that a weakly positive test result is 
to be expected if only a small amount of the fluid is present on 
the Support, and thus it has the same validity as a strongly 
positive result of an abundant fluid sample. 
0108. The methods described herein may be modified by 
including reagents to detect additional markers associated 
with breast cancer. Other markers include but are not limited 
to a member of the HER family of receptor tyrosine kinases, 
estrogen receptor, interleukins, cadherins (e.g. E-cadherin), 
BRCA1, and BRCA2. 
0109 The invention provides a method for imaging 
tumors associated with an aldehyde marker associated with 
breast cancer. The invention also contemplates imaging meth 
ods described herein using multiple markers for breast cancer. 
For example, a method for imaging breast cancer may utilize 
a reagent that reacts with one or more aldehyde marker asso 
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ciated with breast cancer and one or more of a reagent that 
binds to a member of the HER family of receptor tyrosine 
kinases, estrogen receptor, interleukins, cadherins (e.g. 
E-cadherin), BRCA1, and BRCA2. In a particular embodi 
ment, each reagent is labeled so that it can be distinguished 
during the imaging. 
0110. In an embodiment the method is an in vivo method 
and a subject or patient is administered one or more reagents 
that carry an imaging label and that are capable of targeting or 
treating with an aldehyde marker associated with breast can 
cer. The reagent is allowed to incubate in vivo and reacted 
with an aldehyde marker associated with breast cancer. The 
presence of the label is localized to the breast cancer, and the 
localized label is detected using imaging devices known to 
those skilled in the art. 
0111. The reagent may be an antibody or chemical entity 
which reacts with the aldehyde marker. The reagent carries a 
label to image the aldehydes. The reagent may be labelled for 
use in radionuclide imaging. In particular, the reagent may be 
directly or indirectly labelled with a radioisotope. Examples 
of radioisotopes that may be used in the present invention are 
the following: 77Ac, ''At, Ba, Ba, 7Be, Bi, Bi, 
206Bi, 7°Br, 77Br, 8Br, 10°Cd, 7Ca, IC, 14C, 36C1, 48Cr, scr, 
62Cu, 6.Cu, 67Cu, 65Dy, 155Eu, 18F 153Gd, Ga, 7Ga, Ga, 
7°Ga, 198AU, H, 166Ho, In, 113In, 115In, 1231, 125I. 13 II, 
189Ir, 191m Ir, 192Ir, 194Ir, 52Fe, 55 Fe, 5°Fe, 177Lu, 15O, 19 
191OS, 109Pd, 32p, 33P. 42K, 226Ra, 18.Re, 188Re, 82Rb, 
SSm, 46SC, *7Sc, 72Se, 7Se, Ag, 22Na, 2'Na, 89Sr. 35S, 

38s, 177Ta, 96Tc, 99mTc, 201T, 202T1, Sn, 117 Sn, 12'Sn, 
Yb, Yb, 7Yb, Y.Y., Zn. Preferably the radioiso 

tope is 13 II, 125I, 123, 11 II, 99mTC, 90Y. 186Re, 188Re, 32P 
'Sim, 'Ga, 'T1, 77Br or 'F, and is imaged with a photo 
Scanning device. 
0112 Procedures for labeling biological agents with the 
radioactive isotopes are generally known in the art. U.S. Pat. 
No. 4.302.438 to Zech describes tritium labeling procedures. 
Procedures for iodinating biological agents, such as antibod 
ies, binding portions thereof, probes, or ligands, are described 
in the scientific literature (38, 39), and U.S. Pat. No. 3,867, 
517 to Ling and U.S. Pat. No. 4,376,110 to David et al. 
Iodinating procedures for agents are described in the scien 
tific literature (40-42)as well. mTc-labeling procedures are 
described by Rhodes, B. et al. (43). Procedures suitable for 
'''In-labeling biological agents are described by Hnatowich, 
D. J. et al. (44, 45) and Buckley, R. G. et al. (46). 
0113. A reagent may also be labeled with a paramagnetic 
isotope for purposes of an in vivo method of the invention. 
Examples of elements that are useful in magnetic resonance 
imaging include gadolinium, terbium, tin, iron, or isotopes 
thereof (See, for example, references 47 to 51, for discussions 
on in Vivo nuclear magnetic resonance imaging.) 
0114. In the case of a radiolabeled reagent, the reagent 
may be administered to the subject, it is localized to the tumor 
having an aldehyde marker associated with breast cancer with 
which the agent binds, and is detected or “imaged' In vivo 
using known techniques such as radionuclear Scanning using 
e.g., a gamma camera or emission tomography (e.g., 52). A 
positron emission transaxial tomography scanner, Such as the 
scanner designated Pet VI located at Brookhaven National 
Laboratory, can also be used where the radiolabel emits 
positrons (e.g., ''C, F, 'O, and 'N). 
0115 Whole body imaging techniques using radioisotope 
labeled agents can be used for locating both primary tumors 
and tumors which have metastasized. Antibodies specific for 
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an aldehyde marker, or fragments thereof having the same 
epitope specificity, are bound to a suitable radioisotope, or a 
combination thereof, and administered parenterally. The bio 
distribution of the label can be monitored by scintigraphy, and 
accumulations of the label are related to the presence of breast 
cancer cells. Whole body imaging techniques are described in 
U.S. Pat. No. 4,036,945 to Haber and U.S. Pat. No. 4,311,688 
to Burchiel et al. Other examples of reagents useful for diag 
nosis and therapeutic use include metallothionein and frag 
ments (see, U.S. Pat. No. 4,732,864 to Tolman). These agents 
are useful in diagnosis staging and visualization of cancer So 
that Surgical and/or radiation treatment protocols can be used 
more efficiently. 
0116. The methods of the invention can be carried out 
using a kit. A kit may comprise, for example, a container Such 
as a package, carton, tube, box, roll, tape, or other capsule 
like object comprising a solid Support and the necessary 
reagents to carry out a method of the invention. A kit may 
contain means for detecting the reaction of an aldehyde 
detecting reagent and an aldehyde associated with breast 
cancer in a sample. A Support may be pre-treated with a 
Solution of an aldehyde detecting reagent (e.g. Schiffs 
reagent) to retain an active portion thereof, or the container 
may have each of the Support and the reagent separately 
packaged; or the reagent may be generated before use from 
basic fuchsin deposited on the support. Where the kit is 
intended for in vivo use, single dosages may be provided in 
sterilized containers, having the desired amount and concen 
tration of reagents. 
0117. In an embodiment of the invention, a screening kit is 
provided as hereinabove defined but incorporating packaged 
basic fuchsin instead of Schiff's reagent. The basic fuchsin is 
provided as a source of Schiff's reagent by Subsequent reac 
tion of sulphur dioxide or sulfite with the basic fuchsin in 
acidic conditions. Instead of the above, sulfur-dioxide in situ 
generating agents, could be used. 
0118. A screening test kit provides means for conducting 
a method of the invention for detecting neoplasia, a precan 
cerous condition, or cancer of the breast in a hospital, medical 
laboratory or clinic, or outside a hospital or clinic. 
0119) The invention will now be illustrated by the follow 
ing non-limiting examples: 

EXAMPLES 

Example 1 
I0120 Preparation of Schiff's reagent: p-Rosanilin (0.2 g) 
is dissolved in hot water (100 mL); after cooling to room 
temperature sodium bisulfite (1.17 g) and 1N hydrochloric 
acid (17 mL) are added sequentially, and the Solution is 
allowed to stand in the dark at room temperature for 4 days. 
Then charcoal (0.15g) is added, mixed well, and filtered off. 
The resulting colourless solution is stable for a prolonged 
period of time in a refrigerator at +2 to +5°C. 

Example 2 

I0121 Sample nipple fluid was deposited on the fabric 
portion of the plates and stored at -70°C. in a freezer. Before 
processing, individual plates with deposited nipple fluid were 
allowed to warm up to the room temperature and kept at that 
temperature for 5 hours. Then the fabric portions of the plates 
were sprayed with Schiffs reagent described in Example 1, 
and allowed to develop red/purple color for 20 minutes. The 
plates were then placed in a glass vessel Such as a 'Wheaton 
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staining dish' which was filled with distilled water and gently 
agitated for 3 minutes. For agitation, an orbital shaker at 
65-100 RPM was used. The colored washing water was 
replaced by fresh distilled water, the staining dish with the 
plates carrying the specimens was again gently agitated for 3 
minutes, and the colored water discarded. The washing was 
repeated three times for the total washing time of 10 minutes, 
with a change of water approximately every three minutes. 
Usually the last washing water remained colorless through 
washing. Then, 30 minutes after exposure to Schiff's reagent, 
including washing time, the plates were scored by reading the 
remaining purple color. 

Example 3 

0122 Nipple aspirate fluid (34 specimens) from 28 sub 
jects (12 diagnosed with cancer) age between 30 and 52 years 
(median 41 years) attending the Breast Care Clinic at the 
University of California at San Francisco had been collected 
usinganaspirator (25,26) well knownto those experienced in 
the art, and four nipple fluid specimens from healthy volun 
teers at the University of Toronto were collected using the 
pressure method. The test results were positive in all subjects 
diagnosed with breast cancer (malignant or invasive, ductal 
carcinoma in situ, and lobular carcinoma in situ). The test was 
negative in most disease-free Subjects. Exceptions were: two 
specimens from the high risk group (first degree relative Such 
as mother, sister, daughter diagnosed with breast cancer) 
were both positive. Two individuals attending the Breast Care 
Clinic for unspecified reasons tested positive although they 
neither became diagnosed with breast cancer nor had a first 
degree relative with breast cancer. 
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the specific embodiments described herein, since such 
embodiments are intended as but single illustrations of one 
aspect of the invention and any functionally equivalent 
embodiments are within the scope of this invention. Indeed, 
various modifications of the invention in addition to those 
shown and described herein will become apparent to those 
skilled in the art from the foregoing description and accom 
panying drawings. Such modifications are intended to fall 
within the scope of the appended claims. 
0194 All publications, patents and patent applications 
referred to herein are incorporated by reference in their 
entirety to the same extent as if each individual publication, 
patent or patent application was specifically and individually 
indicated to be incorporated by reference in its entirety. All 
publications, patents and patent applications mentioned 
herein are incorporated herein by reference for the purpose of 
describing and disclosing the cell lines, vectors, methodolo 
gies etc. which are reported therein which might be used in 
connection with the invention. Nothing herein is to be con 
Strued as an admission that the invention is not entitled to 
antedate such disclosure by virtue of prior invention. 
0195 It must be noted that as used herein and in the 
appended claims, the singular forms “a”, “an', and “the 
include plural reference unless the context clearly dictates 
otherwise. Thus, for example, reference to “the aldehyde 
marker” includes a plurality of such aldehyde markers, and so 
forth. 

What is claimed is: 
1. A method of screening a patient for breast cancer or for 

elevated breast cancer risk, comprising: 
providing a solid Support configured to receive a Volume of 

breast aspirate fluid from the patient; 
wherein the volume of breast aspirate fluid is obtained from 

a breast duct of a patient; 
wherein the volume of breast aspirate fluid is obtained at 

least in part by the application of Suction within or along 
the breast of the patient; 

wherein the Solid Support comprises an aldehyde detecting 
agent; and 

detecting a change in a detectable property produced by 
contacting the volume of breast aspirate fluid to the 
aldehyde detecting reagent on the solid Support; 

wherein the volume of breast aspirate fluid does not 
undergo pretreatment or modification before being 
placed on the Solid Support. 

2. The method of claim 1, wherein the solid support com 
prises a pad. 
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3. The method of claim 1, wherein the detectable property 
comprises at least one of: 

color, spectral properties, spectral absorption, fluores 
cence, chemi-luminescence, mass spectral properties or 
chromatographic properties. 

4. The method of claim 1, wherein the aldehyde detecting 
reagent comprises Schiffs reagent. 

5. The method of claim 1, wherein the aldehyde marker 
comprises low molecular weight aldehydes that are soluble in 
Water. 

6. The method of claim 1, wherein the volume of breast 
aspirate fluid is additionally screened for the presence of at 
least one additional marker of breast cancer. 

7. The method of claim 6, wherein the solid support com 
prises the at least one additional marker. 

8. The method of claim 1, wherein the solid support com 
prises a water-insoluble Substrate. 

9. The method of claim 1, wherein a shape of the solid 
Support is generally a tube, test plate, well, beads, disc or 
sphere. 

10. A method for monitoring the effectiveness of a chemo 
therapy treatment of a patient with breast cancer, comprising: 

treating a sample of breast fluid secreted from a nipple of a 
patient undergoing chemotherapy with an aldehyde-de 
tecting reagent, 

detecting a change in a detectable property produced by 
treating the sample of breast fluid with the aldehyde 
detecting reagent; 

wherein the detectable property comprises one or more of: 
color, spectral properties, spectral absorption, fluores 
cence, chemi-luminescence, mass spectral properties or 
chromatographic properties; and 

wherein the sample of breast fluid is treated directly with 
the aldehyde-detecting reagent, such that the breast fluid 
does not undergo pretreatment or modification prior to 
contacting the aldehyde-detecting reagent. 

11. The method of claim 10, wherein a significant reduc 
tion in the detectable property compared to a control is indica 
tive that a chemotherapy treatment is generally effective. 

12. The method of claim 10, wherein the aldehyde-detect 
ing reagent is positioned on a Solid Support. 

13. The method of claim 12, wherein the solid support 
comprises a pad. 

14. The method of claim 10, wherein the aldehyde detect 
ing reagent comprises Schiffs reagent. 

15. The method of claim 10, wherein the breast fluid is 
additionally screened for the presence of at least one addi 
tional marker of breast cancer. 

16. A Solid Support for Screening a patient for breast cancer 
or for elevated breast cancer risk, said Solid Support compris 
ing: 

a solid Support having at least one portion configured to 
receive a volume of breast aspirate fluid of a patient; 

wherein the volume of breast aspirate fluid is obtained from 
a breast duct of a patient; 

wherein the volume of breast aspirate fluid is obtained at 
least in part by the application of suction within or along 
the breast of the patient; 

wherein the solid Support comprises an aldehyde detecting 
agent, 

wherein a change in a detectable property produced by 
contacting the volume of breast aspirate fluid to the 
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aldehyde detecting reagent on the Solid Support is gen 
erally indicative of a presence of cancer or an elevated 
risk of breast cancer, 

wherein the solid support is configured to directly receive 
the volume of breast aspirate fluid thereon; and 

wherein the Solid Support comprises a pad or a disc. 
17. The solid support of claim 16, wherein the detectable 

property comprises at least one of color, spectral properties, 
spectral absorption, fluorescence, chemi-luminescence, mass 
spectral properties or chromatographic properties. 
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18. The solid support of claim 16, wherein the solid support 
comprises the at least one additional marker. 

19. The solid support of claim 16, wherein the solid support 
comprises a water-insoluble Substrate. 

20. The solid support of claim 16, wherein a shape of the 
Solid Support is generally a tube, test plate, well, beads, disc or 
sphere. 


