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(57) ABSTRACT

A method for labeling urine 1n a subject using fluorophores
1s provided that allows for determining 1f a urine sample
originates from the subject that accepted the administered
fluorophore. The method comprises detection of the fluoro-
phore 1n the urine sample with optical means. One suitable
fluorophore 1s fluorescein sodium. The method may be
suitable for ensuring that urine samples for drug, illicit
substance or other substance tests are genuine.
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METHODS FOR LABELING URINE IN A
SUBJECT WITH FLUOROPHORES

FIELD OF THE INVENTION

[0001] The mnvention relates to methods for labeling urine
in a subject with fluorophores that allows for determining 1f
a urine sample originates from the subject that accepted the
administered fluorophore.

BACKGROUND

[0002] In the United States, 1t 1s estimated that 120 million
urine screening tests are performed annually to detect recent
substance use.' The use of this method became particularly
widespread 1n 1988, when the U.S. government introduced
the first Mandatory Guidelines for Federal Workplace Drug
Testing Programs.” Currently, urine testing is used in a
variety of context including substance use disorder treat-
ment, research settings, the workplace, schools, 1n emer-
gency medicine, and in the criminal justice system.” Urine
testing remains the dominant method in use, since the
sample can be acquired relatively easily, the analysis 1s
allordable, and the technique has been used for many years
resulting 1n a well-studied procedure with clear cut-offs and
guidelines.”

[0003] Given the consequences of a positive urine test, 1t
1s not surprising that several methods of tampering with
urine samples have been devised. W. H. Jafle et al. classified
the methods of tampering into three basic categories: 1n vivo
adulteration, 1n vitro adulteration, and urine substitution. In
vivo adulteration includes “flushing” and “detoxification™ as
well as consumption of large volumes of liquid.” In vitro
adulteration includes dilution or the urine sample or the
addition of masking agents to the urine sample. Most of
these processes can be detected during collection, 1nspection
and analysis of the sample.” In order to ensure that the urine
sample 1s not a substitution, 1t 1s recommended that urine be
collected under direct observation."! However, direct obser-
vation 1s at times not feasible 1n some settings.

[0004] There 1s therefore a need for a method of deter-
mimng 1 a collected urine sample from a subject originates
from the same subject 1n a method that could increase patient
dignity and potentially decrease costs. It would be advan-
tageous for this method to be easily implemented and result
in confident assessments.

SUMMARY OF THE INVENTION

[0005] In one embodiment, the present invention provides
for a method of labeling urine 1 a subject, the method
comprising;
[0006] admimstering one or more fluorophores to the
subject at a time prior to miction,
[0007] obtaining a urine sample from the subject, and
[0008] detecting the presence of the one or more fluo-
rophores 1n the urine sample.
[0009] In a further embodiment of the method outlined
above, the method further comprises screening the urine
sample for one or more drugs, illicit substances or other
substances and/or measuring urine parameters.
[0010] In a further embodiment of the method or methods
outlined above, the drugs are cannabinoids, cocaine, phen-
cyclidine, opiates, amphetamines, oxycodone, benzodiaz-
epines, barbiturates, propoxyphene, methaqualone, 3,4-
methylenedioxymethamphetamine, anaesthetics,
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methadone, hallucinogens, inhalants, anabolic steroids,
hydrocodone, beta agonists, beta blockers, and glucocorti-
coids.

[0011] In a further embodiment of the method or methods
outlined above, the illicit substances are androgens 1nclud-
ing testosterone and other anabolic steroids or precursors,
stimulants 1ncluding caflemne, nutritional supplements
including herbs and extracts, alcohol, nicotine, diuretics and
masking agents.

[0012] In a further embodiment of the method or methods
outlined above, the other substances are growth hormone
and growth factors, erythropoietin and creatine.

[0013] In a further embodiment of the method or methods
outlined above, the urine parameters are temperature, spe-
cific gravity, pH, osmolality, colour viewed with natural
light, odour, amount of creatine, amount of 10ns, amount of
trace metals, amount of proteins, amount ol vitamins,
amount of metabolic molecules and amount of haematopoi-
etic cells.

[0014] In a further embodiment of the method or methods
outlined above, the method comprises a preliminary step of
ispection of the subject by an administrator for one or more
signs of substance use, wherein the administrator determines
to proceed with labeling urine 1n the subject.

[0015] In a further embodiment of the method or methods
outlined above, the one or more fluorophores 1s non-toxic.

[0016] In a further embodiment of the method or methods
outlined above, the one or more fluorophores 1s excreted
unchanged 1n the urine sample or metabolized into one or
more second compounds that 1s one or more second fluo-
rophores and 1s excreted in the urine sample.

[0017] In a further embodiment of the method or methods
outlined above, the one or more fluorophores 1s fluorescein,
a derivative or a salt thereof.

[0018] In a further embodiment of the method or methods
outlined above, the one or more fluorophores 1s fluorescein
sodium.

[0019] In a further embodiment of the method or methods
outlined above, the amount of each of the one or more
fluorophores administered to the subject 1s from about 50 to
about 100 mg.

[0020] In a further embodiment of the method or methods
outlined above, the amount of each of the one or more
fluorophores administered to the subject 1s about 100 mg.

[0021] In a further embodiment of the method or methods
outlined above, the amount of each of the one or more
fluorophores administered to the subject 1s from about 0.6 to
about 1.2 mg/kg body weight of the subject.

[0022] In a further embodiment of the method or methods
outlined above, the amount of each of the one or more
fluorophores administered to the subject 1s about 1.2 mg/kg
body weight of the subject.

[0023] In a further embodiment of the method or methods
outlined above, the administering 1s oral administering.

[0024] In a further embodiment of the method or methods
outlined above, the time prior to miction 1s from about 3 to
about 30 minutes, preferably about 20 minutes.

[0025] In a further embodiment of the method or methods
outlined above, the one or more fluorophores 1s detected 1n
the urine sample with a spectrophotometer, ophthalmoscope
equipped with a cobalt blue or equivalent filter, fluorometer,
UV light source capable of exciting the fluorophore or any
combination thereof.
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[0026] In a further embodiment of the method or methods
outlined above, the one or more fluorophores 1s detected 1n
the urine sample with an ophthalmoscope equipped with a
cobalt blue or equivalent filter.

[0027] In a further embodiment of the method or methods
outlined above, the one or more fluorophores 1s dissolved 1n
about 200 to about 500 mL of an aqueous solution prior to
administration.

[0028] In a further embodiment of the method or methods
outlined above, the one or more fluorophores is dissolved 1n
about 300 mL of an aqueous solution prior to administration.

[0029] In another embodiment, the present invention pro-
vides for a method of labeling urine 1n a subject, the method
comprising;
[0030] admimstering fluorescein sodium to the subject
at a ttime 10 minutes prior to miction;
[0031] obtaining a urine sample from the subject; and

[0032] detecting the presence of fluorescein sodium in
the urine sample with an ophthalmoscope equipped
with a cobalt blue optical filter.

BRIEF DESCRIPTION OF FIGURES

[0033] FIG. 1 represents the structure of fluorescein and
examples of fluorescein derivatives or salts thereof.

[0034] FIG. 2 1s a representation of the excitation and
emission profile of fluorescein.

[0035] FIG. 3 represents the sensitivity and specificity of
detecting fluorescein 1n a urine sample vs. time.

DETAILED DESCRIPTION

[0036] Described herein are methods for labeling urine 1n
a subject. Also provided are methods of conducting a
screening test, for example, but not limited to a drug, 1llicit
substance or other substance screening test. Also provided 1s
a method for testing a urine sample to determine 1f 1t
originated from a specific subject. It will be appreciated that
the methods and embodiments described herein are for
illustrative purposes intended for those skilled in the art and
are not meant to be limiting 1 any way. All references to
embodiments or examples throughout the disclosure should
be considered a reference to an 1llustrative and non-limiting,
embodiment or an illustrative and non-limiting example.

[0037] According to one embodiment of the present inven-
tion, there 1s provided a method of labeling urine 1n a
subject, the method comprising:

[0038] admimstering one of more fluorophores to the
subject at a time prior to miction;

[0039] obtaining a urine sample from the subject; and

[0040] detecting the presence of the one or more fluo-
rophores in the urine sample.

[0041] In the context of the present invention, by the term
“miction” 1t 1s meant urination including elimination, sam-
pling or voiding of urine from a subject voluntarily or
otherwise.

[0042] The method may further comprise screeming the
urine for drugs, illicit substances or any other substances. It
1s contemplated that the screeming for these drugs, illicit
substances or any other substances may involve the detec-
tion of the metabolized forms of these compounds as would
be produced 1n the human body. The detection of the drug,
illicit substance or other substance in the original form 1is
also contemplated. Determining 11 the metabolized form of
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the drug, illicit substance or other substance or of the
original forms should be detected would be known to a
person skilled in the art.

[0043] The types of drugs that can be screened for in the
urine 1nclude, without limitation, cannabinoids, cocaine,
phencyclidine, opiates, amphetamines, oxycodone, benzo-
diazepines, barbiturates, propoxyphene, methaqualone, 3,4-
methylenedioxymethamphetamine, anaesthetics, metha-
done, hallucinogens, inhalants, hydrocodone, beta agonists,
beta blockers, glucocorticoids, or any other drug that 1s
excreted 1in the urine. The types of illicit substances that can
be screened for in the urine include, without limitation,
androgens including testosterone and other anabolic steroids
or precursors, stimulants including cafleine, nutritional
supplements imncluding herbs and extracts, alcohol, nicotine,
diuretics, masking agents or any other illicit substance.
Other substances 1include, for example, but are not limited to,
growth hormone and growth factors, erythropoietin, creatine
or any other metabolite.

[0044] The method may further comprise screening for
additional urine parameters, which may provide further data
on the genuineness of the urine sample, including, without
limitation, temperature, specific gravity, pH, osmolality,
colour viewed with natural light, odour, amount of creatine,
amount of 1ons and trace metals, amount of proteins, amount
or vitamins, amount of metabolic molecules or amount of
haematopoietic cells. Other parameters as are known 1n the
art may also be 1ncluded.

[0045] In a further embodiment, the method comprises a
preliminary step of inspecting the subject by an administra-
tor for one or more signs of substance use. These one or
more signs of substance use include, for example, but not
limited to, red eyes, runny nose, injection marks on arms or
other areas of the body, sudden change 1n behaviour, mood
swings, irritability, and/or changed sleeping pattern. Other
signs of substance use may include, for example, but not
limited to, enhanced physical performance, decreased physi-
cal performance, sudden change in appearance, lessening of
pain, higher pain tolerance, or increased aggression. These
signs may more readily indicate substance use by the
subject, who may be more likely to replace or adulterate a
urine sample 1n order to avoid detection. Many other signs
ol substance use may be detected, which will be apparent to
the administrator and/or others. If the administrator detects
these signs, the administrator may determine to proceed with
labeling the urine 1n the subject to prevent the production of
fraudulent urine samples.

[0046] It 1s contemplated that the fluorophore in the pres-
ent 1nvention 1s non-toxic. By “non-toxic™ it 1s meant that
the compound will not induce a harmiful response to a
majority of the population at the administered dose and 1s
generally considered sate for oral consumption and/or 1intra-
venous administration.

[0047] It 1s also contemplated 1n the present invention that
the fluorophore 1s excreted unchanged in the urine or
metabolized into a second known compound that 1s also a
fluorophore and excreted in the urine.

[0048] In the context of the present mnvention, detecting
the presence of a fluorophore 1n the urine sample would
indicate that the urine sample originates from the subject
that accepted the administered fluorophore. In an embodi-
ment where the urine 1s for the purpose of urine screening
tests, a random administration of the fluorophore or a
placebo may be contemplated. Although a subject could
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obtain the fluorophore to make a labeled urine sample for
substitution, the subject would not know 11 the administered
sample 1s expected to contain the fluorophore or not (1.e. 1f
the subject had received the fluorophore or the placebo),
particularly 1n cases where the composition comprising the
fluorophore cannot be easily discerned from the placebo.

[0049] In another embodiment, more than one fluorophore
can be administered. It therefore follows that the urine
sample may comprise more than one fluorophore. This
embodiment may also be particularly advantageous 1n the
case ol drug screening as administration of a randomized
mixture of fluorophores increases the difliculty of successiul
urine adulteration. For example, from a selection of fluoro-
phores A, B and C, eight separate samples may be prepared
containing either an absence, one, two or three tluorophores
each:

[0050] combination 1: no fluorophores;

[0051] combination 2: fluorophore A;

[0052] combination 3: fluorophore B;

[0053] combination 4: fluorophore C;

[0054] combination 5: fluorophores A and B;
[0055] combination 6: fluorophores A and C;
[0056] combination 7: fluorophores B and C; and
[0057] combination 8: fluorophores A, B and C.

[0058] There would only be a one 1n eight chance for a
subject to guess the administered sample and adulterate the
urine sample correctly.

[0059] In a further embodiment, a mixture of fluorophores
can be administered at different ratios. This may result 1n the
urine comprising the fluorophores at expected ratios. For
example, from a selection of fluorophores A and B, many
combination samples can be prepared. After administration
of the sample, the urine sample 1s expected to comprise these
fluorophores 1n a particular ratio.

[0060] In a further embodiment, 1t 1s contemplated that
two different fluorophores may be administered which are
known to have different clearance rates from the body into
the urine. Thus, 1t will be appreciated that the urine sample
may comprise a different ratio of fluorophores than in the
administered sample. This would be expected as the fluo-
rophores have diflerent metabolic and bioavailability pro-
files aflecting their excretion rate. The ratio may be known
in advance or may be determined experimentally 1n a control
group and compared to the fluorophore ratio found 1n the
urine sample. This embodiment, 1n reference to urine drug
screening tests, may impart another level of difliculty for
subjects attempting urine substitution.

[0061] In one embodiment, the use of the present mven-
tion 1n the msurance industry 1s contemplated. Occasionally,
insurance companies require urine samples to be produced
wherein nicotine and/or proteins 1s detected, among other
substances. The presence of these substances may atlect
insurance rates. As the collection of the urine sample 1s
unwitnessed, the admimistration of a fluorophore prior to

miction ensures the genuineness of the urine sample.

[0062] In a further embodiment, the detection of a fluo-
rophore 1n the urine may be useful 1n gemitourinary surgery.
The surgeon may be alerted i1 an organ of the urnary tract
has been breached by the visual appearance of the fluoro-
phore during surgery. The fluorophore may be orally admin-
istered to the patient prior to surgery at a time determined to
produce the most beneficial results or may be administered
intravenously to the patient during surgery,
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[0063] Any fluorophore that can be admimstered and
excreted 1n the urine 1n a reasonable amount of time at a
concentration enabling detection and that remains
unchanged 1n the urine or metabolized into a second fluo-
rophore 1s contemplated in the present invention. Without
wishing to be limiting, one example of a fluorophore that can
be used to label the urine of a subject 1s fluorescein or
derivatives and salts thereof (see FIG. 1). The ability of
fluorescein to fluoresce under a blue light source when 1n
high dilution makes this fluorophore an attractive option for
the purposes of the present mvention. Some examples of
fluorescein derivatives are presented in FIG. 1. Examples of
fluorescein salts include, but are not limited sodium, potas-
sium, 10dide, amine, phosphate, phosphonium, pyridimium,
or sulfate salts. These examples are meant to present a
general 1dea fluorescein modifications and it 1s not neces-
sarily suggested that these fluorescein derivatives may be
suitable for use in the present invention.

[0064d] A representative example of a fluorescein or
derivatives and salt thereol 1s fluorescein sodium salt,
depicted 1n formula (I). Fluorescein sodium salt, also known
as oral fluorescein, 1s used extensively in health care appli-
cations, especially in fundus angiography, and 1s generally
considered safe even up to a dose of 25 mg/kg of body
weight.® "

()

[0065] In one embodiment of the present invention, from
about 50 mg to about 100 mg of the fluorophore 1s admin-
istered to the subject prior to miction, for example but not
limited to 50, 535, 60, 65, 70, 75, 80, 85, 90, 95 or 100 mg.
In a further embodiment, about 0.6 to about 1.2 mg of the
fluorophore/kg body weight of the subject 1s administered,
for example but not limited to 0.6, 0.8, 1.0 or 1.2 mg/kg
body weight.

[0066] In aparticularly preferred embodiment, the admin-
istration route 1s oral administration. This can be particularly
ellicient as an oral admimstration route does not require
additional equipment such as disinfection solutions and
syringes as well as traming of personnel for intravenous
administration or the like. However, in certain circum-
stances, intravenous administration 1s also possible.

[0067] It will be appreciated that the fluorophores may be
in the form of a pill, tablet, capsule, liquid, solution, syrup,
dispersion, suspension, powder or any other formulation
which will enable the delivery of the fluorophore into the
body of the subject. The fluorophores may be combined with
aqueous solutions, for example, water, coflee, juice or other
beverages, or may be combined with food.

[0068] The administration of the fluorophore at a certain
time prior to miction 1s important in order to allow for the
fluorophore to pass 1nto the urine. A short duration time after
administration but prior to miction may result in the fluo-
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rophore not passing into the urine while a long duration time
may cause the fluorophore 1n the urine to be too dilute for
detection. It should be understood that the optimal duration
time will be dependent on a variety of factors, for example
age, gender, weight, state of health, health of gastrointestinal
tract, whether the fluorophore 1s admimstered 1n a fed or
tasted state, gastric emptying rate, interactions with other
foods/drugs and/or metabolic differences. In one embodi-
ment of the present invention, the fluorophore 1s adminis-
tered from about 5 to 30 minutes prior to miction. In another
embodiment, the fluorophore 1s administered about 20 min-
utes prior to miction.

[0069] As fluorophores emit fluorescence upon excitation,
the detection of the fluorophore in the urine sample can be
performed with any device and/or means that will result in
a positive result (1.e., the presence of the fluorescence). In
particular, detection of the fluorophore encompasses excit-
ing the fluorophore at a particular wavelength(s) and detect-
ing and/or measuring the resulting fluorescence emission.
Detection also involves the ability to diflerentiate the pres-
ence of fluorescence from background/baseline interference.

[0070] An excitation and emission profile for fluorescein
1s show 1n FIG. 2. Peak excitation occurs at 494 nm and peak
emission occurs at 521 nm. Any means of exciting the
fluorescein 1s contemplated in the present invention. In one
embodiment, a fluorometer 1s used to detect the fluorescence
of fluorescein by exciting tluorescein at a suitable wave-
length, for example 488 nm, and detecting the emitted
fluorescence. In another embodiment, a opthalmoscope
equipped with a cobalt blue filter 1s used to visualize
fluorescein light emission. In this method, white light 1s
passed through a cobalt blue filter which allows wavelengths
of 390 to 410 nm to pass, exciting the fluorescein, and
visually observing the green fluorescence. A cobalt blue
filter greatly enhances viewing fluorescein sodium wherein
almost 100% of the absorbed light 1s converted to green
fluorescent light. In yet another embodiment, UV light 1s
used to excite fluorescein. In particular, UVA light 1s used,
consisting of wavelengths ranging from 320 to 400 nm.

[0071] It 1s one aim of the present invention that an
administered dose of the fluorophore will result 1n a high
confidence of assessment. For example, 1t 1s contemplated
that at a specific dose, close to 100% of urine samples will
be interpreted as having fluorescence. A minimization of
talse-negatives 1s especially desirable as it relates to urine
screening tests since 1t may be diflicult to repeat the proce-
dure.

[0072] In an embodiment where the fluorophores are for
oral administration, the tluorophores are dissolved 1n about
100 to about 500 mL of an aqueous solution prior to

administration, for example 100, 150, 200, 250, 300, 350,
400, 450 or 500 mL. In a further embodiment, the fluoro-
phores are dissolved in about 300 mL of water prior to
administration. In yet a further embodiment, 1t 15 contem-
plated that the fluorophore may be dissolved 1n, for example,
100 mL of an aqueous solution, administered to the subject,
followed by the administration of an aqueous solution
without the fluorophores, for example, 200-400 mL. For
instance, the fluorophore 1s dissolved 1n 100 mL of coflee
and administered to the subject. Directly following admin-
istration, the subject drinks an additional 200 mL of water.

[0073] In a further embodiment of the present mvention
there 1s provided a kit comprising one or more fluorophores
in one or more solutions described herein.
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[0074] Based on the disclosure provided above, there is
provided a variety of embodiments which are not meant to
be exhaustive or limiting 1n any manner. The embodiments
described below are contemplated.

[0075] In one embodiment, there 1s provided a method of
labeling urine 1n a subject, the method comprising:

[0076] admuinistering one or more fluorophores to the
subject in an amount of from about 50 to about 100 mg,
at a time prior to miction;

[0077] obtamning a urine sample from the subject; and

[0078] detecting the presence of the one or more fluo-
rophores in the urine sample.

[0079] In another embodiment, there 1s provided a method
of labeling urine 1 a subject, the method comprising:

[0080] admuinistering one or more fluorophores to the
subject in an amount of about 100 mg at a time prior to
miction;

[0081] obtaining a urine sample from the subject; and

[0082] detecting the presence of the one or more fluo-
rophores in the urine sample.

[0083] In another embodiment, there 1s provided a method
of labeling urine 1n a subject, the method comprising:

[0084] administering one or more fluorophores to the
subject 1n an amount of about 0.6 to about 1.2 mg/kg
body weight of the subject at a time prior to miction;

[0085] obtaming a urine sample from the subject; and

[0086] detecting the presence of the one or more tluo-
rophores 1n the urine sample.

[0087] In another embodiment, there 1s provided a method
of labeling urine 1n a subject, the method comprising:

[0088] admuinistering one or more fluorophores to the
subject 1n an amount of about 1.2 mg kg body weight
of the subject at a time prior to miction;

[0089]

[0090] detecting the presence of the one or more fluo-
rophores in the urine sample.

[0091] In another embodiment, there 1s provided a method
of labeling urine 1n a subject, the method comprising:

[0092] admuinistering fluorescein sodium to the subject
at a time prior to miction;

[0093]

[0094] detecting the presence of fluorescein sodium 1n
the urine sample with an opthalmoscope equipped with
a cobalt blue optical filter.

[0095] In another embodiment, there 1s provided a method
of labeling urine 1 a subject, the method comprising:

[0096] administering fluorescein sodium to the subject
at a time 20 minutes prior to miction;

[0097] obtaining a urine sample from the subject; and

[0098] detecting the presence of fluorescein sodium 1n
the urine sample with an opthalmoscope equipped with
a cobalt blue optical filter.

[0099] In another embodiment, there 1s provided a method
of labeling urine 1n a subject, the method comprising:

[0100] admuinistering fluorescein sodium 1n an amount
of about 50 to about 100 mg to the subject at a time 20

minutes prior to miction;
[0101]

[0102] detecting the presence of fluorescein sodium 1n
the urine sample with an opthalmoscope equipped with
a cobalt blue optical filter.

obtaining a urine sample from the subject; and

obtaining a urine sample from the subject; and

obtaining a urine sample from the subject; and
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[0103] In another embodiment, there 1s provided a method
of labeling urine 1n a subject, the method comprising:

[0104] admimstering fluorescein sodium in an amount
of about 100 mg to the subject at a time 20 minutes
prior to miction;

[0105] obtaining a urine sample from the subject; and

[0106] detecting the presence of fluorescein sodium in
the urine sample with an opthalmoscope equipped with
a cobalt blue optical filter.

[0107] In another embodiment, there 1s provided a method
of labeling urine 1n a subject, the method comprising:

[0108] administering fluorescein sodium i1n an amount
of about 0.6 to about 1.2 mg/kg body weight of the
subject to the subject at a time 20 minutes prior to
miction;

[0109] obtaiming a urine sample from the subject; and

[0110] detecting the presence of fluorescein sodium in
the urine sample with an opthalmoscope equipped with
a cobalt blue optical filter.

[0111] In another embodiment, there 1s provided a method
of labeling urine in a subject, the method comprising:

[0112] administering fluorescein sodium in an amount
of about 1.2 mg/kg body weight of the subject to the
subject at a time 20 minutes prior to miction;

[0113] obtaining a urine sample from the subject; and

[0114] detecting the presence of fluorescein sodium in
the urine sample with an opthalmoscope equipped with
a cobalt blue optical filter.

[0115] In one embodiment, there 1s provided a method of
labeling urine 1n a subject, the method comprising:

[0116] inspecting the subject by an administrator for
one or more signs of substance use, and when the one
or more signs of abuse are detected;

[0117] admuinistering one or more fluorophores to the
subject at a time prior to miction, obtaining a urine
sample from the subject; and

[0118] detecting the presence of the one or more tluo-
rophores 1n the urine sample.

[0119] In another embodiment, there 1s provided a method
of screening urine, the method comprising:

[0120] admimstering or not administering one or more
fluorophores to the subject at a time prior to miction;

[0121] obtaiming a urine sample from the subject; and

[0122] detecting the presence of the one or more fluo-
rophores 1n the urine sample if the one or more fluo-
rophores 1s administered to the subject.

[0123] In another embodiment, there 1s provided a method
of screening urine, the method comprising:

[0124] 1inspecting the subject by an admuinistrator for
one or more signs ol substance use, and when the one
or more signs of abuse are detected;

[0125] administering or not administering one or more
fluorophores to the subject at a time prior to miction,

[0126] obtaining a urine sample from the subject; and

[0127] detecting the presence of the one or more fluo-
rophores 1n the urine sample if the one or more fluo-
rophores 1s administered to the subject.

EXAMPLE

[0128] In a blind study, 50 mg of fluorescein was admin-
istered orally to a healthy male volunteer, followed by 350
ml of tap water. Urine was collected at 5 minute intervals
for a total of 20 minutes. The samples were analyzed by one
experienced, and one mexperienced observer with cobalt
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blue light from a standard Welch Allyn ophthalmoscope. The
experiment was performed seven times, with more than 48
hour intervals between each experiment.

[0129] The results are presented 1n FIG. 3. There was no
difference in the rate of detection of the fluorescein between
the two observers. The sensitivity was 0.87 (confidence
interval: 0.60-0.97) at 10 minutes and rose to 1.0 (confidence
interval: 0.73-1.0) at 20 minutes. The specificity was 1.0
(confidence interval: 0.59-1.0) constantly.

[0130] While this invention has been particularly shown
and described with references to embodiments thereof, 1t
will be understood by those skilled 1n the art that various
changes 1n from and details may be made. The scope of the
claims should not be limited to the 1llustrative embodiments,
but should be given the broadest interpretation consistent
with the scope and spirit of the invention.

[0131] All documents are herein incorporated by reference
in their entirety.
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1. A method of labeling urine 1n a subject, the method

comprising;

administering one or more fluorophores to the subject at
a time prior to miction;

obtaining a urine sample from the subject; and

detecting the presence of the one or more fluorophores 1n
the urine sample.
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2. The method of claim 1, wherein the method further
comprises screening the urine sample for one or more drugs,
illicit substances or other substances and/or measuring urine
parameters.

3. The method of claim 2, wherein the drugs are cannabi-
noids, cocaine, phencyclidine, opiates, amphetamines, oxy-
codone, benzodiazepines, barbiturates, propoxyphene,
methaqualone, 3.4-methylenedioxymethamphetamine,
anaesthetics, methadone, hallucinogens, inhalants, hydroco-
done, beta agonists, beta blockers, and glucocorticoids.

4. The method of claim 2, wherein the 1illicit substances
are androgens including testosterone and other anabolic
steroids or precursors, stimulants including cafleine, nutri-
tional supplements including herbs and extracts, alcohol,
nicotine, diuretics and masking agents.

5. The method of claim 2, wherein the other substances
are growth hormone and growth factors, erythropoietin and
creatine.

6. The method of claim 2, wherein the urine parameters
are temperature, specific gravity, pH, osmolality, colour
viewed with natural light, odour, amount of creatine, amount
ol 10ns, amount of trace metals, amount of proteins, amount
of vitamins, amount of metabolic molecules and amount of
haematopoietic cells.

7. The method of claim 1, wherein the method comprises
a preliminary step of mspection of the subject by an admin-
1strator for one or more signs of substance abuse, wherein
the administrator determines to proceed with labeling urine
in the subject.

8. The method of claim 1, wherein the one or more
fluorophores 1s non-toxic.

9. The method of claim 1, wherein the one or more
fluorophores 1s excreted unchanged 1n the urine sample or
metabolized 1nto one or more second compounds that 1s one
or more second fluorophores and 1s excreted in the urine
sample.
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10. The method of claim 1, wherein the one or more
fluorophores 1s fluorescein, a dertvative or a salt thereof.

11. The method of claim 10, wherein the one or more
fluorophores 1s fluorescein sodium.

12. The method of claim 1, wherein the amount of each
of the one or more fluorophores administered to the subject
1s from about 50 to about 100 mg.

13. The method of claim 12, wherein the amount of each
ol the one or more fluorophores administered to the subject
1s about 100 mg.

14. The method of claim 1, wherein the amount of each
of the one or more fluorophores administered to the subject
1s from about 0.6 to about 1.2 mg/kg body weight of the
subject.

15. The method of claim 14, wherein the amount of each
ol the one or more fluorophores administered to the subject
1s about 1.2 mg/kg body weight of the subject.

16. The method of claim 1, wherein the administering 1s
oral administering.

17. The method of claim 1, wheremn the time prior to
miction 1s from about 5 to about 30 minutes.

18. The method of claim 17, wherein the time prior to
miction 1s about 20 minutes.

19. The method of claim 1, wherein the one or more
fluorophores 1s detected 1n the urine sample with a spectro-
photometer, ophthalmoscope equipped with a cobalt blue or
equivalent filter, fluorometer, UV light source capable of
exciting the fluorophore or any combination thereof.

20. The method of claim 19, wherein the one or more
fluorophores 1s detected i1n the urine sample with an oph-
thalmoscope equipped with a cobalt blue or equivalent filter.

21-23. (canceled)
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