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(57) ABSTRACT

The present invention includes but is not limited to a speci-
men collection device that includes a chamber capable of
collecting a specimen, a specimen passage slot, a reservoir, a
reservoir seal, and a test device. A sample or specimen added
to the chamber flows through the specimen passage slot into
the reservoir. Flow into the reservoir may be limited by the
reservoir seal. The test device positioned within the reservoir
detects the presence or concentration of an analyte within the
sample or specimen.
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SPECIMEN COLLECITON AND ASSAY
CONTAINER

RELATED APPLICATIONS

[0001] This application is a continuation of U.S. patent
application Ser. No. 10/336,204, filed Jan. 4, 2003, which is
incorporated herein by reference in its entirety.

TECHNICAL FIELD

[0002] Thepresentinventionrelates generally to the field of
sample collection and handling devices. More specifically the
present invention relates to a sample collection and handling
container having at least two chambers in fluid communica-
tion that regulate the flow of a sample to a test device.

BACKGROUND

[0003] A variety of sample collection and assay devices for
clinical or home use are available and described in the litera-
ture. These devices can be used for an assortment of purposes,
including the detection of drugs or biological compounds
such as glucose or hormones, antibodies or etiological agents.
Many of these devices are complex in design and are difficult
to use. Also, these devices are often manufactured and fabri-
cated from relatively expensive materials. The present inven-
tion addresses these problems, and provides related benefits.

SUMMARY

[0004] The present invention includes but is not limited to a
specimen collection device that includes a chamber such that
the chamber is capable of collecting or containing a speci-
men. The device also includes a reservoir and a reservoir seal
such that the reservoir is capable of receiving a portion of the
specimen from the chamber. The reservoir seal limits the
amount of sample accessible to the reservoir. The reservoir
contains a test device for testing the specimen for an analyte.
This chamber and the reservoir are in direct fluid communi-
cation through a specimen passage slot.

BRIEF DESCRIPTION OF THE FIGURES

[0005] FIG. 1 depicts one aspect of a specimen collection
and assay container of the present invention, which includes,
but is not limited to, a chamber 101, a reservoir 300, a speci-
men passage slot 200, a chamber seal 400 a reservoir seal 306
and a test device 500. The arrow illustrates the flow of a
sample, such as urine, from the chamber 101, through the
specimen passage slot 200 and into the reservoir 300.

DETAILED DESCRIPTION OF THE INVENTION

Definitions

[0006] Unless defined otherwise, all technical and scien-
tific terms used herein have the same meaning as commonly
understood by one of ordinary skill in the art to which this
invention belongs. Generally, the nomenclature used herein
and the manufacture or laboratory procedures described
below are well known and commonly employed in the art.
Conventional methods are used for these procedures, such as
those provided in the art and various general references.
Terms of orientation such as “up” and “down” or “upper” or
“lower” and the like refer to orientation of the parts during use
of the device. Where a term is provided in the singular, the
inventors also contemplate the plural of that term. The
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nomenclature used herein and the laboratory procedures
described below are those well known and commonly
employed in the art. As employed throughout the disclosure,
the following terms, unless other wise indicated, shall be
understood to have the following meanings:

[0007] “Assaying” denotes the qualitative or quantitative
testing a sample for an analyte. Assaying may incorporate an
immunological test, a chemical test, an enzymatic test and the
like. The present invention may assay for the presence or
concentration of a variety of analytes such as but not limited
to, a chemical, an organic compound, an inorganic com-
pound, a metabolic product, a drug or a drug metabolite, an
organism or a metabolite of such an organism, a nucleic acid,
a protein, a hormone or a combination thereof. Assaying may
involve comparing the results obtained against a positive or
negative control as is common in the biochemical and immu-
nological arts. When determining the concentration of an
analyte the assay may also include at least one quantitative
control to determine the amount of analyte present and may
further include mathematical calculations such as comparing
the amount of analyte to the volume within the collection
container or reservoir.

[0008] An element of the present invention is “integral” to
another element of the present invention when the two ele-
ments are manufactured or assembled as a single piece.
[0009] An element of the present invention is “separate”
from another element of the present invention when the two
elements are manufactured or provided as separate pieces.
[0010] A “reagent” can be any chemical, including organic
compounds and inorganic compounds and combinations
thereof. A reagent can be provided in gaseous, solid, or liquid
form, or any combination thereof, and can be a component of
a solution or suspension. A reagent preferably includes fluids,
such as buffers useful in methods of detecting analytes in a
sample or specimen, such as anticoagulants, diluents, buffers,
test reagents, specific binding members, detectable labels,
enzymes and the like. A reagent can also include an extract-
ant, such as a buffer or chemical, to extract an analyte from a
sample or specimen or a sample collection device. For
example, a buffer can be used to extract analytes from the
sample or specimen, such as LPS from bacteria.

[0011] An “assaying device” or “assay device” is a device
for detecting the presence and/or concentration of an analyte
in a sample or specimen. Assay devices of the present inven-
tion include but are not limited to lateral flow detection
devices such as assay strip devices, and columns. In lateral
flow detection devices the liquid sample or specimen moves
through a matrix or material by lateral flow or capillary
action, such as an immunochromatographic device. This
migration generally involves passage through a sample appli-
cation zone, a reagent zone and a detection zone. The sample
application zone being the region of the lateral flow detection
device which is contacted first by the sample, the reagent zone
being the region in which particular reagents for the desired
assay are positioned such that they may migrate with an
analyte along the device and the detection zone being the
region in which the results of the assay are visualized or
determined. Commonly a mobilizable reagent such as a
labeled antibody is provided in the reagent zone and an immo-
bilized reagent is provided in the detection zone. A lateral
flow detection device may be used in a substantially vertical
or a substantially horizontal orientation or in an orientation
substantially between vertical and horizontal. Preferably, nei-
ther a reagent zone nor a detection zone should contact the
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specimen or analyte unless the specimen or analyte migrates
along the lateral flow detection device. Persons knowledge-
able in the art commonly refer to a lateral flow detection
device using terms such as “immunochromatographic,” “dip
sticks,” “membrane technology” and “test strips.”

[0012] “Analyte” is the compound or composition to be
detected or measured. An analyte is generally capable of
binding to aligand, a receptor, or an enzyme. The analyte may
be an antibody or antigen such as a protein or drug, or a
metabolite. The precise nature of antigenic and drug analytes
together with numerous examples thereof are disclosed in
U.S. Pat. No. 4,299,916 to Litman, et al., particularly columns
1610 23, and in U.S. Pat. No. 4,275,149, particularly columns
17 and 18, the disclosures of which are incorporated herein by
reference in their entirety. Analytes can include antibodies
and receptors, including active fragments or fragments
thereof. An analyte can include and analyte analogue, which
is a derivative of an analyte, such as, for example, an analyte
altered by chemical or biological methods, such as by the
action of reactive chemicals, such as adulterants or enzymatic
activity. An analyte can be but is not limited to a drug, a drug
of abuse, a hormone, a protein, a nucleic acid molecule, an
etiological agent, a specific binding member.

[0013] An “antibody” is an immunoglobulin, or derivative
or active fragment thereof, having an area on the surface or in
a cavity, which specifically binds to and is thereby defined as
complementary with a particular spatial and polar organiza-
tion of another molecule. Antibodies encompassed by the
present invention include but are not limited to IgG, IgM, IgE,
Fe, F(ab), F(ab)'2, light chain such as kappa and lambda,
heavy chain fragments and the like. The antibody can be
monoclonal or polyclonal and can be prepared by techniques
that are well known in the art such as, for example, immuni-
zation of a host and collection of sera or hybrid cell line
technology. Determining the proper antibody may be per-
formed by performing binding assays known in the immuno-
logical arts such as an ELISA with the analyte of interest.

[0014] A “sample” or “specimen” refers to any material to
be assayed for the presence and/or concentration of an ana-
lyte. Preferably, a sample is a fluid sample such as a liquid
sample. Examples of liquid samples that may be assayed
using include bodily fluids such as but not limited to blood,
serum, plasma, saliva, urine, ocular fluid, semen, and spinal
fluid; water samples, such as samples of water from oceans,
seas, lakes, rivers, and the like, or samples from home,
municipal, or industrial water sources, runoff water or sewage
samples; and food samples, such as milk or wine. Viscous
liquid, semi-solid, or solid specimens may be used to create
liquid solutions, eluates, suspensions, or extracts that can be
samples. For example, throat or genital swabs may be sus-
pended in a liquid solution to make a sample. Samples can
include a combination of liquids, solids, gasses, or any com-
bination thereof, as, for example a suspension of lysed or
unlysed cells in a buffer or solution. Samples can comprise
biological materials, such as cells, microbes, organelles, and
biochemical complexes. Liquid samples can be made from
solid, semisolid or highly viscous materials, such as soils,
fecal matter, tissues, organs, biological fluids or other
samples that are not fluid in nature. For example, these solid
or semi-solid samples can be mixed with an appropriate solu-
tion, such as a buffer, such as a diluent or extraction buffer.
The sample can be macerated, frozen and thawed, or other-
wise extracted to form a fluid sample. Residual particulates

Feb. 4,2010

may be removed or reduced using conventional methods,
such as filtration or centrifugation.
[0015] Other technical terms used herein have their ordi-
nary meaning in the art that they are used, as exemplified by
a variety of technical dictionaries.

Introduction

[0016] As a non-limiting introduction to the breath of the
present invention, the present invention includes several gen-
eral and useful aspects, including but not limited to a speci-
men collection device that includes a chamber, a reservoir, a
test device, a specimen passage slot and a reservoir seal. A
sample added to the chamber passes through the specimen
passage slot and enters the reservoir. The reservoir seal pre-
vents excess sample from entering the reservoir. The sample
enters the test device where the presence or concentration of
an analyte is detected.

[0017] These aspects of the invention, as well as others
described herein, can be achieved by using the articles of
manufacture and compositions of matter described herein. To
gain a full appreciation of the scope of the present invention,
it will be further recognized that various aspects of the present
invention can be combined to make desirable embodiments of
the invention. In addition, a variety of other aspects and
embodiments of the present invention are described herein.

Specimen Collection and Handling Device

[0018] With reference to FIG. 1, the specimen collection
and assay container of the present invention includes, but is
not limited to, a specimen collection and handling device that
includes a chamber 101 such that the chamber 101 is capable
of collecting or containing a specimen. The device also
includes a reservoir 300 and a reservoir seal 306 such that the
reservoir 300 is capable of receiving a portion of the specimen
from the chamber 101. The reservoir seal 306 controls the
amount of sample added to the reservoir 300 by generally
downward forces generated by air or gasses which compress
upon entry of the sample to the reservoir 300. The present
invention optionally includes a specimen passage slot 200
functionally interposed between the chamber 101 and the
reservoir 300 capable of transferring at least a portion of the
specimen from the chamber 101 to the reservoir 300. The
arrow in FIG. 1 illustrates one embodiment of the present
invention demonstrating direct passage of a portion of a
specimen from the chamber 101, through the specimen pas-
sage slot 200, into the reservoir 300.

Chamber

[0019] FIG. 1 showsone example of the chamber 101 ofthe
specimen collection and assay container of the present inven-
tion. The chamber 101 can take the form of any number of
different symmetrical configurations such as but not limited
to cylindrical, convex, conical, elliptical, square, rectangular.
Alternatively the chamber 101 may have an asymmetrical
configuration such as but not limited to peanut shaped, kidney
shaped or hybrid combinations thereof all with an inner sur-
face and an outer surface. Furthermore, the size of the cham-
ber 101 can be varied to meet the expected volumetric size of
the specimen to be contained within the chamber 101.

[0020] The chamber 101 can have an upper opening 102
defined by the upper portion of the chamber 101 through
which a specimen can be introduced into the interior of the
chamber 101. In one embodiment of the present invention the



US 2010/0028981 A1l

chamber 101 can have a side wall 104, a bottom wall 106 and
a specimen passage slot wall 202. The chamber side wall 104
and the specimen passage slot wall 202 may be substantially
tapered either outwardly from the top to the bottom of the side
wall 104 and the specimen passage slot wall 202 or inwardly
from the top to the bottom of the side wall 104 and the
specimen passage slot wall 202. The chamber bottom wall
106 can take the form of a substantially level wall or may be
angled thereby directing flow towards the specimen passage
slot 200. The chamber 101 optionally includes a chamber
orifice 108 communicatively connecting the inside and the
outside of the chamber 101.

[0021] The chamber 101 can optionally include a chamber
seal 400 to facilitate the closure of the chamber upper opening
102. A non-exclusive list of mechanisms and methods that
can be used to form seals useful in the present invention
includes thermal welding, ultrasonic welding, vacuum seal-
ing, compressive gaskets, screw-top lids, snap-top lids, com-
pressive ring gaskets, gluing, compressive latch mechanisms,
compressive spring mechanisms, snap couplings, bayonet
couplings, zipping, hook and loop fasteners, screws, nails,
bolting mechanisms, elastic band or bands, string and twine,
wire, sliding mechanisms, plug or plugs, compressive clips,
twist lids, epoxying, and tamper resistant mechanisms.
[0022] In another alternative embodiment of the present
invention, there is included a tamper resistant seal or tamper
evident seal to respectively prevent tampering with the cham-
ber opening 102 or to facilitate the detection of tampering
with the chamber opening 102. Tamper evident seals may be
desirable to prevent tampering with the chamber 101 prior to
or after inserting a sample into the chamber 101 and may be
desirable to prevent tampering with the reservoir seal 306.
Tamper resistant seals can be of various types including a
strap seal of the kind containing a series of ratchet teeth
arranged along the strap, with one end of the strap being
secured to the outer surface of the chamber 101 and the other
end of the strap being lockably inserted into a lid hingeably
attached to the upper end of the chamber 101 so as to move the
ratchet teeth sequentially past a resiliently deformable catch
in the lid as described in U.S. Pat. No. 6,174,006. Other
suitable tamper resistant and tamper evident seals are found in
the use of foil seals, tape seals, locks, glue, epoxy, hot wax
seals which are well known in the art. Another tamper resis-
tant or tamper evident seal is found in the use of a plastic heat
shrunk band typically disposed around a sealed lid or plastic
heat shrunk membrane typically disposed over a closure or
opening. Attempted removal of or tampering with the closure
causes the band to separate from the closure skirt, providing
an indication of the tampering. Another method of providing
a tamper resistant seal or tamper evident seal is to securely
seal the present invention including the closed chamber 101
inside another container. Yet another method of providing a
tamper resistant seal is found in the use of a 1id 110 with a
series of sloped projections 401 which irreversibly and uni-
directionally engages with a series of sloped projections 112
arrayed around the outer wall of the upper outer portion of the
chamber 101. Preferably, the lid 110 with a series of sloped
projections 401 irreversibly and unidirectionally engages
with a series of sloped projections 112 arranged around the
inner wall of the upper interior portion of the chamber 101, as
shown in FIG. 1.

[0023] Ina further alternative embodiment of the invention
the chamber seal 400 can include a screw-lid 110. Such an
embodiment can include an array of external threads 112
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unitary with and in proximity to the open top 102 portion of
the chamber side wall 104. The threads can rotatably mate
with similar threads 401 on 1id 110 and thus hermetically seal
the chamber 101 from outside contamination or adulteration
and prevent the leakage or discharge of the contents of the
chamber 101 during normal use conditions. The chamber seal
400 may optionally include an O-ring 103 which may prevent
unwanted leakage. In another embodiment of the present
invention, the chamber seal 400 includes a snap-lid. Snap-on
plastic hinged closures of the type mentioned above well
known in the art and come in a large number of various
designs. Conventional plastic snap-lid closures mainly
include two basic elements. For one, they have a main joint
around which the pivot movement of the lid in relation to the
lower part takes place, and they furthermore have one or
several intermediate elements creating the snap effect. Such
intermediate elements can be in the form of straps, triangles
or angled flexible springs or even longitudinally deformable
tension spring elements. Snap-lid closures which can be
incorporated into the present invention are found and
described in the following U.S. Pat. No.: 3,688,942 by Mitch-
ell et al.; U.S. Pat. No. 4,165,018 by Giggard; U.S. Pat. No.
4,177,930 by Crisci; U.S. Pat. No. 4,421,244 by Van Melle;
U.S. Pat. No. 4,476,993 by Krout; U.S. Pat. No. 4,718,571 by
Bordner; U.S. Pat. No. 4,966,302 by Hjordie; U.S. Pat. No.
5,271,517 by Bowers; U.S. Pat. No. 5,294,015 by Landis;
U.S. Pat. No. 5,381,918 by Dahl; U.S. Pat. No. 228,031 by
Broughton; U.S. Pat. No. 424,982 by Hidden; U.S. Pat. No.
3,837,518 by Gach; U.S. Pat. No. 4,024,976 by Acton; U.S.
Pat. No. 4,111,329 by Lampman; U.S. Pat. No. 4,190,175 by
Allen; U.S. Pat. No. 4,493,432 by Smith; U.S. Pat. No. 4,512,
493 by Von Holdt; U.S. Pat. No. 4,646,926 by Agbay et al.;
U.S. Pat. No. 4,700,860 by Li; 4,711,364 by Letica; U.S. Pat.
No. 4,718,571 by Bordner; U.S. Pat. No. 4,807,771 by Roy et
al.; U.S. Pat. No. 4,886,184 by Chamourian; U.S. Pat. No.
5,002,198 by Smith; U.S. Pat. No. 5,092,478 by La Pierre;
U.S. Pat.No. 5,111,947 by Patterson; U.S. Pat. No. 5,115,934
by Nelson; 5,207,340 by Cochrane; and U.S. Pat. No. 5,271,
517 by Bowers which are herein incorporated by reference in
their entirety.

[0024] As mentioned above, the size of the chamber 101
can be varied to meet or exceed the expected volumetric size
of'the specimen to be contained within the chamber 101. Asa
lower limit, the chamber volume should be sufficiently large
to transfer an adequate volume for a test device 500, and
should take into account any adhesive forces that may exist
between the materials of construction and the sample which
may reduce transfer of the sample to the reservoir 300. As an
upper limit, the chamber 101 should be sufficiently small that
when the chamber 101 is full, the forces exerted from a
sample entering the reservoir 300 do not overload the reser-
voir 300 and therefore overload the particular test device or
test strip. As a general guideline, the chamber 101 size may be
manufactured to accommodate specimen volumes greater
than about 1.0 milliliter, 0.1 milliliter, 0.01 milliliter, 0.001
milliliter or about 0.0001 milliliter and may be manufactured
to accommodate volumes less than about 1 milliliter, 5 mil-
liliters, 10 milliliters, 50 milliliters, 100 milliliters, 250 mil-
liliters, 500 milliliters, 750 milliliters, 1,000 milliliters or
about 2,000 milliliters. The volume required for a gaseous
sample may require a smaller or greater volume than the
volume required for a liquid sample.

[0025] It is also desirable, but not required, for there to be
one or more labels or some other scribe-able or scribed sur-
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face or surfaces on the chamber 101 or reservoir 300 on which
to print, write or display information. Such label or treated
surface can be positioned on the outer wall of the chamber
101 and the printing, writing or display can be accomplished
by gluing, imprinting, texturing, scribing, etching, surface
treating, impregnating, painting, screen printing, dyeing, col-
oring, embossing, or other suitable method. Alternatively,
such treatments can be applied to the interior of the chamber.
In one embodiment of the present invention, a self-adhesive
pre-printed label is affixed to the outer wall of the chamber
101. In another alternative embodiment of the present inven-
tion, this self-adhesive label can have a surface which accepts
written notation through the use of a pen, pencil or marker or
any such writing device. In preferred embodiments of the
present invention, the chamber 101 is substantially transpar-
ent, such that the chamber can be seen through.

[0026] As will become apparent, the present invention uti-
lizes traditional methods of construction known in the
mechanical arts or medical device construction arts. The
materials from which the chamber 101 can be manufactured
are varied. The possible materials include metal, silicon,
glass, ceramic, plastic and synthetic and natural polymers and
combinations and mixtures thereof. In one embodiment of the
present invention, the chamber 101 can be manufactured from
a polypropylene composition using an appropriate manufac-
turing method such as pressure injection molding or machin-
ing. With the use of other materials, there will necessarily be
the need to utilize other suitable methods of manufacturing
such as milling, casting, blowing, and spinning however these
are well known in the mechanical arts and medical device
construction.

[0027] As mentioned previously, the chamber 101 can be of
almost any conceivable shape which retains fluids. It may
desirable to construct the chamber side wall 104 such that it is
perpendicular to the bottom wall 106 or tapered inward or
outward from top to bottom. The taper can range from about
1 to about 50 degrees off perpendicular. A desirable angle for
the chamber side wall 104 may be between about 1 and 45
degrees off perpendicular. Alternatively, the chamber side
wall 104 angle may be tapered from about 1 to about 35
degrees off perpendicular. In another embodiment of the
present invention the chamber side wall 104 is tapered of
about 30 degrees off perpendicular.

Reservoir and Reservoir Seal

[0028] The specimen collection device can include at least
one reservoir 300. The reservoir 300 is configured to accept a
portion of the specimen delivered from the chamber 101
through the specimen passage slot 200 and to allow the testing
of'such portions of the specimen for the analyte. The reservoir
300 must be sufficiently large that a test device 500 or test
strip may be positioned within the reservoir and should be of
a size that air or a gas trapped within the reservoir 300 forces
the sample to a desirable level and prevents the test device 500
or test strip from being overloaded with a sample. Various
shapes and sizes may be tested for their applicability by
observing the height of a sample within the sealed reservoir
300. The test device 500 may be inserted in the reservoir
during assembly by the manufacturer or at the point of care.
To facilitate assembly, the top part 304 of the reservoir 300
may contain an opening 314 such as a slot to permit the
functional engagement of a test strip or test device 500. Alter-
natively the test device may be inserted between two halves of
a reservoir and fused closed. In another alternative embodi-
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ment of the present invention, the opening 314 of the reservoir
300 is hermetically sealed or scaled air tight with a reservoir
seal 306. Suitable reservoir seals can include, but are not
limited to, plugs, films and self-adhesive seals made of paper,
wax paper, plastic materials, thin metal films, metallicized
plastic or paper, and may further include a select scored cover
made integral with the adjacent reservoir 300 material which
scoring allows the selectively scored cover area to be removed
through breakage of the scored areas. Optionally the reservoir
seal 306 is not removable from the reservoir 300 after inser-
tion of the test device 500 into the reservoir 300. When the test
device 500 is removable, it may be desirable to empty the
remaining sample from the chamber 101 or block the speci-
men passage slot 200 thereby preventing an influx of sample
into the reservoir 300 once the seal 306 is removed. In further
preferred embodiments, the test device 500 is permanently
sealed inside the reservoir 300 by the reservoir seal 306.
[0029] As with the chamber 101, the reservoir 300 can be
manufactured using traditional manufacturing techniques
known in the mechanical and manufacturing arts and may be
constructed with various materials. These materials can
include metal, silicon, glass, ceramic, plastic and synthetic
and natural polymers or any combination thereof In one
embodiment of the invention, the reservoir 300 can be manu-
factured from a polypropylene composite using an appropri-
ate manufacturing method such as pressure injection molding
or machining. In another embodiment the reservoir 300 is
constructed from polystyrene using similar methods known
in the art of plastics construction. Methods of manufacturing
can include but are not limited to milling, casting, blowing,
and spinning. In preferred embodiments of the present inven-
tion, the reservoir 300 is substantially transparent, such that a
sealed test device 500 may be visualized. As will be further
discussed later, the reservoir 300 may be constructed sepa-
rately from the chamber 101 or may be constructed from a
single mould. When constructed separately, the reservoir 300
may be joined with the chamber 101 by the manufacturer or at
the point of care or prior to use. Assembly may be performed
by aligning the reservoir with the chamber and may involved
permanently affixing the reservoir to the chamber such as by
using glue, interlocking surfaces such as snaps and the like.
Alternatively, the reservoir may be reversibly affixed to the
chamber however when this is the case, it may be desirable to
remove any remaining sample from the chamber prior to
disengaging the reservoir 300 from the chamber 101 or utilize
a method whereby the specimen passage slot 200 is blocked
when the reservoir 300 is not engaged.

[0030] In one embodiment of the present invention, the
reservoir 300 will accept and engage either a test card or a test
device 500 such as one or more test strips in a testably func-
tional arrangement so as to permit the contact of the portion of
the specimen with the appropriate sampling region or regions
on the bottom of the test card or test device 500. In another
embodiment, the test card or test device 500 is permanently
sealed inside the reservoir 300 by the reservoir seal 306.

Specimen

[0031] The specimen collection device of the present
invention is capable of collecting specimens including liquid
specimens of the nature and character as described above in
the definition portion of this disclosure. Alternatively, the
specimen collection device can collect other types of speci-
mens. For example, the specimen may be composed of fine
powdery materials such as talc, carbon black, pharmaceutical
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preparations, or gases such as argon or methane. Additional
specimens can include atmospheric specimens that can be
tested for particulates or radioactive isotopes such as radon.

[0032] In an alternative embodiment of the present inven-
tion the specimen to be collected is a biological specimen.
Such biological specimens include but are not limited to a
sample from a subject such as an animal or a human. A sample
from a subject can be of any appropriate type, such as a
sample of fluid, tissue, organ or a combination thereof. The
biological specimen can also be a sample of other biological
material, such as food, including food such as material
derived from plants or animals or combinations thereof. The
sample can be processed prior to introduction into the cham-
ber 101 or the chamber 101 can include reagents for use in
such processing. In the alternative, a sample and reagent can
be combined within the chamber 101. Such reagents can be
used to process a sample, such as digesting solid samples with
appropriate reagents such as chemicals, such as acids or
bases, or with enzymes such as proteases. Other reagents can
be used to extract analytes from a sample, such as extraction
of antigens from biological entities, such as antigens from
etiological agents such as bacteria, parasites, viruses or prions
such as known in the art.

[0033] While a number of different biological specimens
are suitable for collection by the present invention, commonly
collected specimens are biological samples, including but not
limited to fluid samples including urine, blood, serum, saliva,
semen, secretions including vaginal secretions, central ner-
vous system fluids, lavages and the like. However the speci-
men can also be an environmental sample, such as a sample of
soil, water, wastewater, landfill or landfill leachate.

[0034] Asmentioned above, the chamber 101 is expected to
accommodate specimen volumes of between about 0.0001
milliliter and about 1,000 milliliters. The specimen may be
diluted or concentrated depending on the concentration of the
analyte and the sensitivity of the test device 500. As a general
guideline the specimen may be greater than 1.0 milliliter, 0.1

milliliter, 0.01 milliliter, 0.001 milliliter or about 0.0001 mil-
liliter and may be less than about 1 milliliter, 5 milliliters, 10
milliliters, 50 milliliters, 100 milliliters, 250 milliliters, 500
milliliters, 750 milliliters, 1,000 milliliters or about 2,000
milliliters. However, the present invention envisions addi-
tional ranges depending on the needs of the user.

Specimen Passage Slot and Reservoir Seal

[0035] A preferred aspect ofthe specimen collection device
can include at least one specimen passage slot 200. The speci-
men passage slot 200 functions to make the chamber 101 and
the reservoir 300 in direct fluid communication and to allow
a portion of a specimen, from the specimen collected in the
chamber 101 of the specimen collection device, to flow into
the reservoir 300, as illustrated by the arrow in FIG. 1, and to
thus make contact with the test card or test device 500 within
the reservoir 300. The specimen passage slot 200 is generally
in the form of an aperture positioned at about the bottom of
the chamber.

[0036] The reservoir seal 306 and specimen passage slot
200 control access to the reservoir 300. As previously men-
tioned the specimen passage slot 200 provides access to the
reservoir 300 and the reservoir seal 306 prevents excess
sample from entering the reservoir 300. The reservoir seal
306 prevents excess sample from entering the reservoir 300
by trapping air or a gas within the reservoir 300. The trapped
air creates a downward pressure against the sample and there-
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fore limits the amount of sample accessible through the speci-
men passage slot 200. A typical urine sample will rise up to
about 22 mm when the assay is conducted at about sea level.

Chamber, Reservoir and Specimen Passage Slot Configura-
tions

[0037] As should be apparent from the above disclosure
and FIG. 1, the chamber 101 and reservoir 300 can be con-
structed in a number of different arrangements. In one
embodiment of the present invention, however, the chamber
101 and reservoir 300 form a single unit. In another embodi-
ment of the present invention, the chamber 101 and reservoir
300 form separate units. As a refinement of the present inven-
tion and which has been previously suggested, the reservoir
300 is attachable with and is attached to the separate chamber
101. Attaching the reservoir 300 to the chamber 101 may
require alignment of a chamber passage slot and a reservoir
passage slot thereby resulting in a functional specimen pas-
sage slot 200. Suitable means of attaching include thermal
welding, ultrasonic welding, vacuum sealing, compressing
gaskets, screw mechanisms, snap couplings, gluing, com-
pressive latching mechanisms, compressive spring mecha-
nisms, bayonet couplings, zipping, hook and loop fasteners,
screws, nails, bolting mechanisms, elastic band or bands,
string and twine, wire, sliding mechanisms, compressive
clips, and epoxying.

[0038] As even a further refinement of the present inven-
tion, the reservoir 300 is designed to be removable from the
chamber 101. Suitable means of ensuring removability
include the use of thermowelding, ultrasonic welding,
vacuum sealing, compressing gaskets, screw mechanisms,
snap couplings, gluing, compressive latching mechanisms,
compressive spring mechanisms, bayonet couplings, zipping,
hook and loop fasteners, screws, nails, bolting mechanisms,
elastic band or bands, string and twine, wire, sliding mecha-
nisms, compressive clips, and epoxying.

Test Device

[0039] The test device 500 engages the reservoir 300 and
detects the presence of or measures the concentration of an
analyte of interest The test device 500 of the present invention
can be of any test element known in the art and preferably
comprises at least one lateral flow detection device such as a
test strip. Such lateral flow detection devices include but are
not limited to: immunoassays, chemical assays and enzy-
matic assays commonly known in the art, such as but not
limited to, single antibody immunoassays, multiple antibody
immunoassays, sandwich immunoassays, competitive immu-
noassays, non-competitive immunoassays and the like,
including assays that utilize horseradish peroxidase, alkaline
phosphatase, luciferase, antibody conjugates, antibody frag-
ments, fluorescently tagged antibodies, modified antibodies,
labeled antibodies, antibodies labeled with colloidal gold,
antibodies labeled with colored latex bead, and the like,
which are commonly known in the art. Test devices generally
involve a capture method whereby a mobile primary mol-
ecule binds the analyte and traverses the test device until a
second immobilized molecule captures the bound analyte.
These reactions generally occur in a reagent zone and detec-
tion zone respectively. Alternatively an enzyme and enzyme
substrate may be positioned in opposing zones or the same
zone. The present invention recognizes that a mobile reagent
may be incorporated into a sample application zone, which
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may eliminate the need for a reagent zone along the test
device. Results are generally provided in a detection zone.
Although many devices utilize antibodies to capture analytes,
any reaction that produces a detectable result on a test device
is sufficient and can be incorporated into the present inven-
tion. For example and as previously mentioned enzymes
bound to an analyte in the presence of a substrate may also
provide a detectable result. Examples of some assay strips
that may be incorporated into the present invention can be
found in the following U.S. Pat. No. 4,857,453; U.S. 5,073,
484; U.S. 5,119,831; U.S. 5,185,127, U.S. 5,275,785; U.S.
5,416,000; U.S. 5,504,013; U.S. 5,602,040; U.S. 5,622,871;
U.S. 5,654,162, U.S. 5,656,503; U.S. 5,686,315; U.S. 5,766,
961; U.S. 5,770,460; U.S. 5,916,815; U.S. 5,976,895; U.S.
6,248,598; U.S. 6,140,136; U.S. 6,187,269; U.S. 6,187,598;
U.S. 6,228,660, U.S. 6,235,241, U.S. 6,306,642; U.S. 6,352,
862; U.S. 6,372,515; U.S. 6,379,620; and U.S. 6,403,383
which are herein incorporated by reference in their entirety.
Further examples of assay strips that can be incorporated into
the test device and are incorporated by reference in their
entirety can be found in the following U.S. patent applica-
tions: Ser. Nos. 09/579,672;09/579,673; 09/653,032; 60/233,
739; 09/915,494, 10/211,199 and 09/860,408. The one or
more test strips can be of any shape and dimensions, but
preferably is a rectangular test strip having a sample applica-
tion zone positioned generally at the bottom of the test device
500 and a detection zone positioned above the pressurized
sample level. Preferably a reagent zone is positioned above
the point in which a sample rises within the reservoir 300
however this need not be the case. The one or more test strips
can be used separately or can be arrayed on or in a common
support such as a test card.

EXAMPLE

[0040] A testdevice containing a test strip able to detect the
presence of a drug of abuse is inserted into the reservoir. The
reservoir seal is placed over the reservoir sealing the test
device within the reservoir. A person in need of a drug of
abuse test is given the present invention, referred to as “the
urine cup” in this example. The person goes to the restroom.
In the restroom, the person opens the top of the urine cup,
urinates into the chamber of the urine cup, closes the urine
cup, and gives the urine cup to a technician, which the tech-
nician then places on a counter. When the person urinates into
the chamber of the urine cup, a portion of the urine flows into
the reservoir through the specimen passage slot. The flow of
urine pressurizes the air within the reservoir thereby limiting
the influx of urine into the reservoir After the urine flows into
the reservoir, the urine comes into contact with the sample
application zone of the test strip and migrates along the test
strip. The analyte passes through the reagent zone and binds
a labeled antibody. This complex continues to migrate to the
detection zone where an immobilized antibody or specific
binding molecule captures the analyte at a region different
than the labeled antibody. The test results observable at the
detection zone are viewed through the indicator windows of
the test device within the sealed reservoir. The technician
reports the results of the test and disposes of the used urine
cup in the appropriate biohazard container.

We claim:

1) A specimen collection device, comprising:

a)achamber, wherein said chamber is capable of collecting
a specimen;
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b) a test device, wherein said test device is capable of
detecting or measuring an analyte;

c¢) areservoir, wherein said reservoir is capable of receiving
said test device;

d) a specimen passage slot; wherein said chamber and said
reservoir are in direct fluid communication, and further
wherein said reservoir is capable of receiving a portion
of said specimen from said chamber; and

e) a reservoir seal, wherein said reservoir seal seals said
reservoir.

2) The specimen collection device of claim 1, wherein said

chamber comprises a chamber seal.

3) The specimen collection device of claim 2, wherein said
chamber seal is a tamper resistant seal or tamper evident seal.

4) The specimen collection device of claim 2, wherein said
chamber seal is a screw-1id or a snap-lid.

5) The specimen collection device of claim 2, wherein said
chamber seal is leak resistant.

6) The specimen collection device of claim 2, said chamber
seal further comprising an O-ring.

7) The specimen collection device of claim 1, wherein said
chamber can hold a specimen between about 0.0001 milliliter
and about 1,000 milliliters.

8) The specimen collection device of claim 1, wherein said
chamber comprises at least one label on a surface on which to
record data pertaining to said specimen.

9) The specimen collection device of claim 1, wherein said
chamber comprises metal, silicon, glass, ceramic, plastic or a
polymer.

10) The specimen collection device of claim 1, wherein
said chamber is tapered.

11) The specimen collection device of claim 1, wherein
said reservoir comprises metal, silicon, glass, ceramic, plastic
or a polymer.

12) The specimen collection device of claim 1, wherein
said reservoir snugly engages said test device.

13) The specimen collection device of claim 1, wherein
said chamber and said reservoir comprise a single unit.

14) The specimen collection device of claim 1, wherein
said chamber and said reservoir comprise separate units.

15) The specimen collection device of claim 1, wherein
said reservoir is attached to said chamber.

16) The specimen collection device of claim 1, wherein
said test device comprises at least one test strip.

17) The specimen collection device of claim 16, wherein
said test strip is capable of performing at least one specific
binding reaction.

18) The specimen collection device of claim 17 wherein
said specific binding reaction comprises an immunoassay.

19) The specimen collection device of claim 16, wherein
said test strip is capable of performing an enzymatic reaction.

20) The specimen collection device of claim 16, wherein
said test strip is capable of performing a chemical reaction.

21) The specimen collection device of claim 1, wherein
said test device is capable of detecting at least one analyte of
interest.

22) The specimen collection device of claim 21, wherein
said analyte of interest is selected from the group consisting
of'adrug, a drug of abuse, a hormone, a protein, a nucleic acid
molecule, an etiological agent and a specific binding member.

23) The specimen collection device of claim 1, wherein
said test device further comprises a wick.

24) The specimen collection device of claim 1, whereby
said reservoir seal seals said test device inside said reservoir.
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25) The specimen container of claim 1, wherein said res-
ervoir seal further comprises metal, silicon, glass, ceramic,
plastic or a polymer.

26) The specimen container of claim 1, wherein said res-
ervoir seal snugly engages said reservoir.

27) The specimen container of claim 1, wherein said res-
ervoir seal hermetically seals said reservoir.

28) The specimen collection device of claim 1, wherein
said specimen is a liquid specimen.
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29) The specimen collection device of claim 1, wherein
said specimen is a biological specimen.

30) The specimen collection device of claim 1, wherein
said specimen has a volume between about 0.0001 milliliter
and about 1,000 milliliters.

31) The specimen collection device of claim 1, wherein
said specimen is urine, blood, serum or spinal fluid.

* * #* ok %



THMBW(EF)

[ i (S RIR) A ()
e (S IR) A (%)

HAT R E (TR AGE)

FRI& B A

RHA

IPCHEKS
CPCH %5
H A 40 FF 32
ShERaEsE

BEG®)

RAREMND AR

US20100028981A1 NI (»&E)B

usS12/477107 RiEH

R R ETEZ B RO ARL

X 38 N HT &7 I £ GMBH

X 38 N HT =7 H% £ GMBH

RAMSEY JAMES T
HARTSELLE LARRY

RAMSEY, JAMES T.
HARTSELLE, LARRY

C12M1/34 GO1N33/48 A61B10/00 GO1N33/53 GO1N33/558

patsnap

2010-02-04

2009-06-02

A61B10/007 A61B10/0096 GO1N33/558 Y10S436/805 Y10S435/81 Y10S436/81 BO1L3/508

US8394626

Espacenet USPTO

AEABRFETRTHANERE  HOBRBRERSINEE , #4
BER , HERR , EREHANNERE, NNERRE DA @I
RS mBEEHE A RR. RAREHNREVEZIEEZHR
flo MTHEERAONLRERLNFBIFRNDTINFEIRE,

=
E

T T T T



https://share-analytics.zhihuiya.com/view/7ced9e57-d236-466e-8dea-a10c3e52daeb
https://worldwide.espacenet.com/patent/search/family/032680961/publication/US2010028981A1?q=US2010028981A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220100028981%22.PGNR.&OS=DN/20100028981&RS=DN/20100028981

