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SYNTHETIC URINE AND METHOD OF
MANUFACTURING SAME

BACKGROUND OF THE INVENTION

This inventien relates to a composition and method of
manufacturing syathetic urine.

The kidneys remove unwanted substances circulating in
the blood by way of producing urine, which is excreted from
the body. Consequently, diverse waste substances and other
substances unwanted by the body find their way into urine
for subsequent removal from the body. Urinalysis is the
testing of the composition and amounts of waste substances
in urine, and provides a wemendously powerful diagnostic
ool for the medical profession. In particular, many of these
substances are indicative of certain medicat conditions or
other substances which have been metabolized by a person’s
kidneys.

Using current urinalysis techniques, unwanted substances
in 2 urine sample can mask existing medical conditions,
while stil} some others can masquerade as non-existent
medical conditions. In each instance, these unwanted sub-
stance undermine the usefulness of urinalysis as a medical
diagnostic tool. Some of the nnwanted substances that find
their way into a urine sample are dmgs (both legal and
illegal) and metabolites thereof, along with other chemical
residues or contaminants that may be present or otherwise
contacted during the handling procedures, These substances
can disturk the sensitive tests, making the actual state of the
body difficnlt or impossible to determine.

For example, insulin levels, para-aminchippuric acid,
phenol svifonphthalein, phosphate, arylsuifatase-A, lyso-
some, vrine amylase, total urine estrogens, specific estro-
gens, progestins, aldosterone, catecholamines, 5-hydroxyin-
doleacetic  acid, cortisol, homovaniflic acid, human
chorionic gonadoirophin, creatine, urea, uric acid, bilirubin,
hemoglobin, hydroxyproline, melanin, porphorins, total pro-
tein, acid mucopolysaccharide, copper, glucose oxidase and
urine ketone can all influence the results of most standard
urinalysis testing methods in unintended or unpredictable
ways.

Essentially, these testing methods include a variety of
immunoassays or assays by other techmiques, such as iso-
latien followed by gas or liquid chromatography followed
by mass spectrometry. These tests make urinalysis a pow-
erful diagnostic tool for identifying & whole range of con-
ditions. For example, substance abuse and other indicia of
disease or bodily stafe can easily be detected by urinalysis.
However, in order to accurately establish standards of com-
parison for such tests, reliable urine samples are needed
which are entirely free from any of the aforementioned
substances. Thus, the development of a suitable, synthetic
vrine substitute would improve testing methods by provid-
ing researchers, potential urine donors and testing techni-

cians with an accorate baseline reading for “clean™ vrine 3

samples to compare against other suspect samples.

To illustrate, a method for detecting this compound is
described in U.8. Pat. No. 5,036,013, issued to El Schiy et
al.,, where various deuterated cannabincids are synthesized
o help determine the quantitative amount of tetrahydrocan-
nabinel in a urine sampie. One method in particular involves
spiking a clean urine sample with known amount of deu-
terated tetraliydrocannabinol and analyzing the resultant
sample with gas chromatography/mass spectrometry in
order to establish set standards of comparison. However, a
failure to possess a truly clean sample conld substantially
influence and negatively affect the results of these methods.
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Another example of the problems created by interfering
chemicals in urine is exemplified by the case of tbuprophan.
Ibuprophan is a prostaglandin synthetase inhibitor that may
be taken in large doses to relive pain and mflarmmation
characteristic of arthritis. When a patlent taking these mas-
sive doses is subjected to urinalysis, it may mask other drgs
being taken by the donor, or may even be mistaken for
tetrahydrocannabine! (2 metabelite which many testing
technicians classify as being indicative of marijnana use).

Any misidentification of controlled substance use/abuse,
personat information {pregnancy, use of cigareties, etc.) or
any of the numercus medical conditions that can be deter-
mined using urinalysis can have devastating personal con-
sequences for the urine donor. Thus, some companies sell
inexpensive home testing kits in order to provide some level
or reassurance to potentiat urine donors whether they may
have such a misidentification, However, given the potential
liability for a misidentified or positive test, many lay persons
feel intimidated by testing procedures, and these persons

would welcome the ability to utilize a known sample, free

from unwanted or unknown substances, for the sake of
comparison.

In response to the need for a reliable source of relatively
inexpensive, “clean” urine samples which are free from any
unpwanied or unknown substances, numerous attempts to
formulate synthetic urine have been made, For example,
U.8. Pat. No. 6,306,422 to Batich et al. {table 3, col. 16, line
S0 et seq.), U.S. Pat. No. 5,328,954 to Sarangapant (table 1,
col. 9, line 29 et seq.), U.8. Pat. No. 5,489,281 to Watanabe
et al. {col. 12, example 6} and U.8. Pat. No, 4,146,644 to
Griffith et al. {table 1, col. 10}, However, none of these
references appears fo address a simple composition which
can be manufactured in an inexpensive manner,

Additionally, all of these references require the use of
creatinine or other compounds which can be consumed by
bacteria present in the sample. Accordingly, ali of these
samples will undergo sepsis unless they are immediately
used, thereby making these compounds as unattractive can-
didates for mass production and/or consumer sales,

SUMMARY OF THE INVENTION

it is an object of this invention {0 provide a reliable source
of synthetic urine, along with a methed for its mamfacture,
which is free from any and all unwanted or unknown
substances.

It is a further object of this invention fo provide a
synthetic uring, along with a mathed for its manufacture,
which is capable of retaining its viability and wtility for
extended periods of time.

Stilt further uses for such a synthetic urine can and will be
devised by a prospective user based upen her or her own
personal disposition, interests and privacy concerns.

Accordingly, a composition of synthetic urine is claimed.
This composition includes water, having a pH between 3 and
10 with creatinine and biocide disseived therein. The com-
position further includes any compound which dissolves and
dissociates in a water solution in a manner which insures that
the specific gravity of the resulting solution mixture is
between 1.005 g/cm?® and 1.025 g/cm®. Urea can be added as
another possible element of the invention, and those skilled
in the art will readily identify appropriate specific types of
hiccide oxiders, organics or in situ agents, along with a host
of carbonates, halide salts, hydroxide salts and other chemi-
cals which could serve as ideal ionic compounds within the
meaning of the invention.
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A method for mamifacturing syuthetic urine is also dis-
closed. The method involves providing water, dissolving
creatinine and biocide in the water, adjusting the resulting
solution’s specific gravity to be between 1,005 and 1.023
and, if necessary, the pH level of the solution, In another
aspect, the method contemplates providing water with a pH
between 3 and 10, mixing creatinine and at least one
dissociating ionic compousd to adjust the specific gravity of
the resulting solution to be between 1.005 g/em® and 1.025
g/cm® and removing bacteria from the solution so as to aveid
sepsis of the creatinine. In each of these embodiments the
same types of biocides and tonic compounds can be used as
were identified in the composition embodiment above.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

While human urine may at varying times reflect a wide
range of chemical compounds, almost ali current urinalysis
rely upon observation of three basic traits: pH level, specific
gravity and the presence of creatinine. Consequently, it was
discovered that an effective, yet cost efficient, synthetic
urine selution having a final specific gravity between 1,003
gfom” and 1,025 g/fem® needed only to contain three basic
compaonents: water with a pH between 3 and 10; creatinine;
and some means for controliing or elininating the unwasnted
sepsis of the creatinine. With respect to this final element,
this bacteria control/elimination is most readily accom-
plished threugh the use of a biocide.

Examining each of these three traits separately, the need
for a water-based solntion should be apparent. However, it
is significant to note that human urine displays a wide range
in terms of pH variation—anywhere from 3 to 10. This
variation can be attributed to any number of factors regard-
ing regional water quality, metabolic idiosyncrasies dis-
played by each individual and the like. Thus, the water
supplied for the compeosition and method may need to have
its pH adjusted accordingly. Significantly, while use of
distilled, deionized water will produce the most reliable
synthetic urine solutions in terms of elimination of unwanted
substances, the invention may be practiced with equal effi-
cacy using distiled water, deionized water or even repular
tap water (drawn from any fresh water source having an
appropriately low specific gravity—discussed below),
Unless specifically noted 1o the contrary, use of the term
“water” throughout this specification and appended claims is
intended 1o embrace the broadest array of appropriate water
sources available,

The final synthetic urine solution must also have a specific
gravity between 1.005 g/cm® and 1.025 g/em®. Insofar as
specific gravity is a measure of relative ionic content of a
solution, it should be a apparent to those familiar with body
chemistry or kidney functioning that certain ions and com-
pourds will be commonly found in human vrine, especially
those commonly encountered in food and water sources (for
example, sodium, potassium, chloride, etc.)), In contrast,
other elements wil} be inherently unwise choices at anything
beyond a trace level (for example Lanthanoid and Actinoid
series ions). The precise amount of the particular compound
or compeounds selected to adjust the specific gravity will
depend directly on the concentration of compound (if in
solution), the molecular weight of its constituents, water
temperature, relative veojume of water soivent being used
and cother similar factors, With respect to the water used to
manufacture the synthetic urine of the present invention, it
is anticipated that significant increases will need to be made
to the specific gravity, as distilled, deionized water has a
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specific gravity of 1.000 g/cm?® and tap water, while likely to
vary by region, has a specific gravity around 1.003 g/em?®.

In terms of the best compounds to utilize in adjusting the
specific gravity, the single most important trait is that the
compound must dissociate when dissolved in water. Addi-
tionally, it is preferred to find an inexpensive, widely avail-
able componnd s0 as fo minimize production costs. To that
end, it is believed that carbonate salts, halide salts, rydrox-
ide salts and certain bromides wil} have particular applica-
bility. By way of illustration rather than limifation, these
salts might include sodium bicarbonate, sodivm, potassium,
magnesium or calcium chlorides; sodivm, potassium, or
calcium hydroxides; and other similarly inexpensive and
widely available salts.

Creatinine is a protein created inn connection with mus-
cular activity. As such, medical science recognizes creati-
nine as an important constiveni in the human bloodstream
and, to the extent that the kidneys cleanse and purify the
bleodstream, in the waste stream expelied from the kidneys
in the form of urine, Significantly, because creatinine iy a
protein, it is the subject of sepsis and decomposition, Thus,
creatinine serves as an e¢xcellent indicator in urinalysis
because it is indicative of human origin and, by virtue of its
septic disposition, creatinine also provides a natural measure
to determine whether or not a sample was, in fact, recently
produced.

in order to insure siable creatinine levels in synthetic
urine, it is therefore essential to remove or control the
presence of sepsis-causing bacteria. However, whatever
methed of control is applied must also not interfere with the
processes underpinning most urinalysis technigues. Thaus,
the use of an appropriate biocide is absolutely eritical to the
proper practice of the present invention. To the extent that
human urine is sterile when excreted (under nermal body
conditions), the use of biocide represents a distinct departure
from previous approaches to the manufacture of synthetic
urine which relied solely on mimicking the compounds in
sctual urine without any regard for the long term shelf life
of the synthetic solution. Moreover, it further demonstrates
the need to select a biocide which is biologically active, yer
does not interfere overtly with the chemistry of the synthetic
urine solution itself {either through its chemical signature or
by virtue of an abnormatly large amonmnt being delectable in
the solution).

Biocide can be generically defined as substances used 1o
contrel or eliminate microbial populations in a sample.
Three general classes have been identified as having par-
ticular applicability when used in connection with the
present invention: oxidizing biocides, organic biocides and
a somewhat more generalized category referred to as in situ
agents. Each will be discussed briefly below, although it
should be understoed that biocides are a term of art, known
to those familiar with water chemistry processes.

Oxidizing biocides are penerally self explanatery. This
class includes any biologically effective agent which relies
uvpon an oxidation process, incinding but not limited to
various peroxides, hypochlorites, bromides and super
oxides. Organic biocides encompass an expansive Hst of
proteins and cyclical compounds known to those skilled in
the artl, In situ agents can be chemical compounds or actual
physical processes designed to kill bacteria in a manner
which is either self-generating or effective encugh 1o prevent
future degradation of the urine. Generic examples of such in
situ agents include ozone, chlorine dioxide (or other diox-
ides), and ultraviolet radiation or irradiation processes fol-
iowed by hermetic sealing of the sample.
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Specific examples of various biocides contemplated
above include: BHAP (such as 2-Bromo-4-hydroxyac-
etopheneone, an organc-bromine group); Bronopol (such as
Z-Bromo-2-pitropropace-1,3  diol, an organo-bromine
group); Carbamates (such as a mix of sodium dimeth-
vldithiocarbarmate (DIBAM) and disodium ethylene bis-
dithiocarbamate (NIBAM), or single product, such as potas-
sium  p-hydroxymethyl-n-methyldithiocarbamate,  an
organo-sulfur group); Chlorothicether (such as 2,2 Dily-
droxy-3,5-dichlorodiphenyl monosuifide, a chlorinated phe-
nolic thioether); DBNPA (such as 2-2-Dibromo-3-nitrilopro-
pionamide, an crgano-bromine group); DTEA, DTEA T
(such as 2-(Decylthio)ethanamine, an alkylthioamine
groupy, Guanides (including Guanidine and Biguanides)
(such as dedecylguanidine hydrochioride and acefate, alsc
polyhexamethylene biguanide hydrochloride, and tetrade-
cylguanidine, all aliphatic gvanadines), Giutaraidehyde
(such as Pentane-1,5-dial., an aldehyde group); Tsothiazo-
lines (such as Alky! isothiazolin-3-cnes, an organo-sulfur
group); MBT {such as Methylene bis(thiocyanate), an
organo-sulfur group); Polyquat (such as broad-spectrum,
cationic poiymers of low molecular weight); Quats (AD-
BACs) (such as Alkyldimethylbenzylanimoninm chloride
(also known as alkylbenzyldimethy! ammoniun chioride or
benzalkonium chloride}, a guaternary ammonium com-
pound group); Sulfone (such as Bis(trichloromethyl)sulfone,
an organc-sulfur group);, TBTO (such as Bis{tributyltin)
oxide, an organo-tin group); TBZ (Tertbuthyiazine) (such as
2-{tert-butylamino}-4-chloro-6-{ethylamino}-s-triazine, a
Triazine group), TCCBN (such as Tetrachloro-2,4,6-cyano-
3-benzonitrile, TCCBN functions similarly fo the chlorophe-
nolsy TCMTB (such as 2(thiocyanomethylthio)benzothia-
zole), Thione {such as Tetrahydro-3,5,dimethy]-203-1,3,5-
thiadiazine-2-thione, an organo-sulfur group), THPS
(TKHPS) (such as Tetrakish(hydroxymethyl)phosphonium
sulfate, an alkyl phosphonium group); and TTPC (such as
Tributyltetradecylphosphontum chloride, an alkylphospho-
nium group). Additionally, with respect to more commonly
understood ifems, such as peroxides, hypochlorites and the
like, it should be understood that this specification encom-
passes all forms of such compounds (for example, hydrogen
peroxide, sodium peroxide, sodium hypochiorite, potassium
hypochlorite, etc.). Other examples of biocides may exist
and are expressly encompassed within the purvey of this
specification.

Notably, as embraced by this specification, oxidizing
biocides—and hypochlorite in particolar--should not be
confused with the agenis tha are emploved to oxidize
metabolites in urine samples. Such metabolite oxidizers are
often referred to as “adulterants™ within the urinalysis indus-
try. Adulterants are substances deliberately added 10 actual
urine samipies to chemicaily alter the metabolites indicative
of certain conditions so as to render these metsbolites
undetectable by standard urinalysis techniques,

Even though some substances like hypochlorite may
possess utility as both a biocide and as an adulterant, the
intended use of that substance (as either a biocide or an
metabolite oxidizer) will substantially icfluence the condi-
tions, concentration and manner in which the substance is
provided. In particolar, use as a biocide requires smaller
concentrations and little to no regard for when the biocide is
added during the manufacturing process. Te illustrate, an
oxidizing bincide such as sodium hypochlorite can be added
in amounts as small as 1 mL per 3.8 L of water. Similar
concentrations of other oxidizing biocides will have equal
efficacy, as recognized by those skilled in the art.
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In contrast, use of hypochlorite as an aduiterant as taught,
inter alia, i .S, patent application Sexr. No. 2002/0106807
must occur at higher concentrations and in a specific manner
s0 as to oxidize certajn metabolites or compounds. Thus,
hypochlorite {and other oxidizing biocides} found in the
present solution prevents the vnwanted growth of bacteria.
Moreover, to the extent that adulterants are often added to
actual urine samples, the composition of the resulting mix-
ture is substantially more complex, in terms of the variety of
chemical species present, than the simplified composition of
the present invention.
Another aspect of the present urine solution relates to the
addition of urea in some form to the synthetic urine sample.
While urea is not presently accounted for in most urinalysis
techniques, s presence within a synthetic urine could add
an additional ievel of realism for some applications. Nota-
bly, to the extent that urea is provided, it will need to be
considered in the calculations of the amount of jonic disso-
ciating compounds required to adjust the specific gravity
and/or pH ta the desired levels.
Other functionally inconsequential additives or steps may
alse be included withowt departing from the principles of
this invenfion. While these additives and steps expressly
cover all foreseeable equivalents of the elements recited
above, additional varistions are possible. For example, it is
possible to include a coloring agent and or olfactory sub-
stances to enhance the aesthetics or apparent authenticity of
the synthetic urine produced according to this invention.
The foregoing detailed description has been given for
clearness of understanding only and no nnnecessary limita-
fions should be understood therefrom as some modifications
will be obvious to those skilled in the art without departing
from the scope and spirit of the appended claims.
I claim:
1. A synthetic urine solution comprising:
waler having a pH between 3 and 10;
creatinine and & biccide, said creatinine and biocide
dissolved within said water to form a solution exhib-
iting a specific gravity and said creatinine and biocide
selected in relative concentrations fo minimize sepsis;

at least one dissociated ionic compound also dissolved
within said solution to adjust the specific gravity of the
solution to between 1.005 gfem® and 1.025 g/em®; and

wherein said biocide is selected from the group consisting
of 2-bromo-4-hydroxyacetophenone, bronocpols, car-
bamates, chlorothioethers, 2-2-Dibromo-3-nitrilopropi-
onamide, 2-(Decylthio)ethanamine, glutaraldehydes,
isothiazolings, Methylene bis(thiocyanate}, polyquat,
Alkyldimethylbenzylammeoninm  chloride, sulfones,
Bis(tributyltin) exide, tertbuthylazines, Tetrachloro-2,
4,6-cyano-3-benzonitrile, 2(thiocyanomethylthio)ben-
zothiazole, thiomes, Tetrakish(hydroxymethyl)phos-
phonium sulfate, Tributyltetradecylphosphonium chlo-
ride, peroxides, hypochlorites, and super oxides.

2. The synthetic urine solution of ¢laim 1, further includ-
ing urea dissolved within said solution.

3. The synthetic urine solution of claim 1, wherein said at
least one icnic compound is selected from the group con-

- sisting of carbonate salts, halide salts, hydroxide salts and

60

=3

5

bromides.

4. The synthetic urine soluticn of ¢laim 3, further includ-
ing urea dissolved within said solution.

5. A method of mannfacturing a synthetic vrine solution
comprising:

providing water;

dissolving creatinine and biocide into said water to form

a solution exhibiting a specific gravity level, said
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creatinine and biocide being selected in relative con-
cenfrations to minimize sepsis, wherein said biocide is
selected from the group consisting of 2-bromo-4-hy-
droxyacetophenone, bronopels, carbamates, chlo-
rothioethers, 2-2-Dibromo-3-pitrifopropicnamide,
2-(Decylthiojethanamine, glutaraidehydes, isothiazo-
lines, Methylene bis(thiccyanate), polyquat, Alky-
idimethvlbenzylammonium  chloride, sulfones, Bis
(tributyltin} exide, tertbuthylazines, Tetrachloro-2, 4,6+
cyano-3-benzonitrile, Z{thiocyanormethylthio)
benzothiazole, thiones, Tetrakish(hydroxymethyl)
phosphonium sulfate, Tributyltetradecylphosphonium
chloride, peroxides, hypochlorites, and super oxides;
and

adjusting said specific gravity level of said solution to

between 1.005 g/om® and 1.025 glem?.

6. The method of claim 5 further comprising sealing said
synihetic urine solution within a container so as to further
minimize sepsis of said synthetic urine solution.

7. The method of claim 6 further comprising adding urea
0 said synthetic urine solution.

8. The method of claim 3 further comprising adding orea
to said synthetic urine solution.

9. The method of claim 5, further comprising the step of
adjusting the pH level of the solution between 3 and 10,

10. A method of manufacturing a synthetic urine solution
comprising:

providing water having a pH between 3 and 10;

dissclving creatinine and at least one dissociating ionic

compound in the water to form a solution exhibiting a
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specific gravity, said creatinine and at least one disso-
ciating ionic compound selected in relative concentra-
tions o adjust said specific gravity to between 1.005
glom and 1.025 glem®; adding a biocide into said
solution, said biocide is selected from the group con-
sisting of 2-bromo-4-hydroxyacetophenone, bronopots,
carbamates, chlorothioethers, 2-2-D¥ibrome-3-nitrile-
propionamide, 2-(Decylthio)ethanarmine, glutaralde-
hydes, isothiazolines, Methylene bis{thiocyanate),
pelyquat, Alkyidimethyibenzylamnionium  chloride,
sulfones, Bis(tributyltin) oxide, tertbuthylazines, Tetra-
chiore-2, 4,6-cyano-3-benzonpitrile, 2{thiccyancmeth-
ylthic}henzothiazole, thiones, Tetrakish{hydroxymeth-
yliphosphonium sulfate,
Tributylietradecylphosphonium  chioride, peroxides,
hypochlorites, and super oxides; and

removing bacteria from said solution,

11. The method of claim 10 wherein the step of dissolving
creatinine and at least one dissociating ionic compound also
includes dissofving nrea in the water, said urea selected in a
concentration relative 1o that of said creatinine and at least
ene dissociating lonic compound so as 1o maintain the
specific gravity of the solution between 1.005 g/em® and
1.025 giem®.

12. The method of claim 11, further comprising the step
of sealing said synthetic urine solution within a container.

13. The method of claim 16, further comprising the step
of sealing said synthetic urine solution within a container,
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