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ABSTRACT

- 2006/02829

A self contained diagnostic tesst device is provided for use in thex collection and
detection of a biological specimmen or the like. The device comparises a tubular
swab and reagent dispensing cap component for receiving sgpecimens. The
reagent dispensing cap compoment includes barrel, reagent chamiber, and results
window subcomponents, and delivers one or more selected reagents to a
specimen testing chamber for contacting the collected specirmen, upon the

rotation of the reagent chamber- component.
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DIAGNOSTIC TEST DEVICE AND METHOD OF USENG SAME
FIEL.D OF THE INVENTION

The present invention relates to diagnostic test devices and methods of using
the same. More particularly, the present invention relates to diagrostic test devices used
for detecting microorganisms in a body cavity, interior body space or an environmental
setting.

BACKGR®QUND OF THE INVENTION

Medical swabs are generally known in the art for use in collecting biological
specimens from a patient for further analysis. Such medical swabs commonly comprise
a fibrous swab tip at one end of an elongated stick or shaft, wehich is manipulated to
contact the swab tip with selected tissue cells, secretions, flulids or other biological
specimens obtained, for example, ¥rom within the ear, nose, throat, vaginal opening or
other body cavity/opening of a patient. As a result, some of —the targeted biological
specimen adheres to the swab tip. ~The swab tip then can be cont=acted with one or more
chemical reagents to indicate the presence of infection or other— information regarding
patient condition. Such reagent tessting may either be quantitative= in character, in that it
produces a quantifiable result, quallitative (as providing matter of degree of infection or
contamination by using a scale sysem), or a positive/negative- tygpe test result, in that it
indicates the presence of a particula r condition, but does not provid e details as to degree.
Alternatively, such swab texsting may be used as part of eanvironmental condition
monitoring.  For instance, such sswabbing may be done in a food service area to
determine the presence or absence of environmental or food pathoegens or contaminants.
Such medical swabs may be either used as part of a steorage/transport unit for
—transporting a biological sample to a laboratory for further analyssis, or alternatively, as
part of a portable test detection desvice, designed to provide an @mmediate or relatively
«quick indication of a patient's or envi ronmental condition at the time= of the test. If the swab
s part of a storage/transport unit, it is likely that such unit will insclude growth media or
«other chemistries to aid in maintainirsg the specimen in a viable stat- e during transport.
Tests commonly performesd with such patient specimemns include, by way of
example, fluorescent tests, enzymatic tests, monoclonal based testss, agglutination
~tests, and others. Mareover, swabss and similar reagent test meth ods are also used in a

wariety of nonmedical applications tow determine the presence of bicslogical organisms on a
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selected surface, such as a food preparation surface in a restauraant, a slaughterhouse
surface or the like.

In accordance with standard specimen collecton a nd test preparation
techniques, the biological specinnen is normally transferred from the swab tip to a slide or
other laboratory apparatus suchs as a test tube or the like, for con®act with the selected
reagent or reagents and further analysis. The reagents are typicamlly stored in a vial or
other breakable container prior to use. However, it is frequently diffi«cult to ensure transfer
of a sufficient specimen quantity from the swab tip to the laborator-y slide or test tube to
ensure accurate test results. Moreover, in many instances, the colllected specimen must
be transported to an off-site laboratory for performance of selescted assays. Delays
between the time of specimen collection and actual test performansce can result in partial
or complete drying of the specirmen, with a corresponding decrease in test refiability.  in
addition, such conventional hardiing of a biological specimen in thae course of preparing
and/or performing an analysis wundesirably exposes personnel to edirect contact with the
collected organism, wherein direct contact with infectious or toxxic organisms can be
especially undesirable.

In this regard, a variety of swab-type specimen collection and test devices have
been proposed in efforts to prowide enhanced contact between a sgpecimen and reagents,
or to sustain the specimen in xn improved manner during transpor—t to a laboratory, while
at the same time reducing or minimizing risk of direct personnel co=-ntact with the collected
specimen.

For example, sampling/test kits are now abundantly -available for providing
transport or testing of specimers in both a hospital and medical offlice environment. While
these tests may be used in the home of a patient, the kits often irwolve multiple steps or
stages, breakable parts, and in many cases, assembly, making —them less desirable for
use by the general public. For instance it is not unusual for a kit to include three to four
parts such as a swab, a collesction dish/tray or chamber, in somee cases vials of testing
solutions or reagents, and an &xssay medium such as a test strip.  In test devices involving
multiple pieces, the various cosmponents used to conduct the test must be kept separated
in order to avoid possible corntamination of either the testing sullbstrate or the reagents/
growth media used in the test.

Typically, such kits § nvolve mixing of test solutions, or czausing the rupture of a
vessel containing the test sofwation(s), filling a testing dish, tray o=r vessel with the festing
solutions (most often in the form of a small test tube or test cham™er), placing the swab in
the testing dish, tray or vessexl, and either waiting for the results o be observed on a test

strip or indicator, or alternatively for a value to be generated. In s ome instances, such kits
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also require the removal of the swab, or dipping a testing strip into a testing dish in ord er
to obtain an analysis ressutt. Depending on the type of k<it being used, such steps may
involve the awkward placesment of test solution vials next to the test tray, or the continuouis
possibility of exposure of biological specimens to the tester-.

Further, as manmy of such test kits utilize a relatiively flexible bulbous vessel for
dispensing test solutionss/reagents directly into a test vessel, upon being squeezexd
(application of pressure) or upon having an internal compoment ruptured, such kits presemt
the possibility of inadvertesnt rupturing of the vessel, or inittiation of the test, when such is
not desired. Such tests rnay also present the possibility of injury to the tester as internaal
components to be rupture-d may include glass, reagent —cosntaining ampoules.

There Is thereforre a need for a simplified test d evice that can be convenientBy
stored safely in either the home, medical office or other commercial environments, ared
that requires minimal to Mo assembly (with few pieces) p rior to use. There is a furthear
need for a test device wh ich provides an immediate visuall indication readily to a user, oof
the results of such a test, but which cannot easily be inadvertently initiated or
compromised. There is also a further need for a test dewice which is relatively stable in
use, and avoids the need for awkward solution storage vessels or breakable reageni-
containing ampoules for o peration.

Given the cument rse in  health care costs and a focus on
preventative/preemptive rmedicine, the members of the -general public are performing
more preliminary medicall testing in their home environranents. Such medical testing
allows the individual to make basic medical determination s (such as blood sugar levelss,
cholesterol levels, blood a Icohol levels, pregnancy evaluatisons, and various urinalysis and
breath analysis) prior to vl siting a physiclan, offering vast potential savings in both dollars
to the consumer, and in timme for physiclans who can devote more of their time to patientss
who truly require medical attention. There is therefore a nv eed for diagnostic test devicess
which are “patient friendly*" , in that they are easy to oper—ate and relatively contained imn
their configuration, so as to allow for the efficient idertification of possible medical
conditions prior to the cosstly involvement of a medical praactitioner. It is to such needss
that the current invention iss directed.

Finally, in the praxctice of gastrointestinal and gyneecological medicine, numerouss
more invasive tests are pexrformed in various internal body ©rgans which require the taking
of a specimen or sample/toiopsy from an internal space. Foor instance, it is not uncommon
for endoscopic proceduress to be performed on patients ire order to obtain specimens of
stomach lining or stomachs fluids, so as to detect ulcer-caussing bacteria, or in the colon so

as to obtain specimens to detect precancerous polyps, reBated fluids and the like. With
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such endoscopic prascedures, it is not uncommon for the endosscopic devices to include
brushes, forceps, snares or baskets to obtain specimens. Thmee specimens from such
procedures may them be sent off to a laboratory facility for fusrther analysis. There IS
therefore a need for an endoscopic swab that could be used as poart of a rapid dlagnostlc
device (where appropriate) to detect a medical condition. It is also to such needs that the
current invention is directed.

SUMMARY OF THE INVENTION

The present invention addresses problems associated wwith the prior art. In one
embodiment of the Envention, a diagnostic test device for detecting the presence of
microorganisms Includes a cap component. The cap componemt includes at least one
barrel component for receiving a swab. The barrel component includes an inside surface
and an outside surfacs, and defines an interior barrel space. Tdhe cap component also
includes a results winclow component for viewing test results from a test strip. The results
windows component inciudes at least one viewing window. The cap component also
includes a reagent chiamber component between the barrel conmponent and the results
window component. The reagent chamber component defines an interior reagent
chamber space in spatial communication with the barrel compoonent and the results
window component and includes at least one reagent chamber for- containing at least one
reagent or test solution. The reagent chamber component is rotaatably connected to the
results window component and rotatable with respect to a core contained in the reagent
chamber space. The core includes a test strip. The diagnosti < test device may also
include a swab component for removable insertion through the b»arrel component to the
reagent chamber component. The swab component may encosmpass a pre-designed
swab to be matingly it within the barrel component prior to usage. Alternatively, the
barrel component may include a rupturable seal over an opening, through which any
variety of swabs may be inserted.

The reagent chamber component can be rotated from & pre-use position to a
use position, such that when rotated, the reagent chamber movess from a closed position
to an open position, thereby delivering reagent contained in the reagent chamber onto
the test strip.

in an altematiive embodiment of the diagnostic test device, the barrel component
includes a first interlocking mechanism on the inside surface, and a pre-designed swab
component includes a second interfocking mechanism, such that the first and the second
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interlocking mechanisrns releasably lock with each other, upon insertion of thee swab
component into the barrel component.

In another altemative embodiment of the diemgnostic test device the inter} ocking
mechanisms are selec-ted from the group consisting of screw mechanisms, interl<ocking
flange mechanisms, ared tab and slot mechanisms.

in another alfternative embodiment of the diagnostic test device, the barrel
component includes a —ollar on the inside surface for diiirecting the swab component to the
reagent chamber comp-onent.

In still anothewr alternative embodiment of thes diagnostic test device, the results
window component incl udes at least two windows. In sstill anocther alternative embodiment
of the diagnostic test dexvice, one of the two windows is- a control window.

In still anotherr alternative embodiment of the= diagnostic test device, the results
window component deffines a results window interior space having at least one imterior
wall inclined toward the resuits window.

in still another- altemative embodiment of the diagnostic test device, the rezagent
chamber component includes at least two reagent charnbers.

In still another alternative embodiment of them diagnostic test device, the core
includes structural extersions for directing a reagent to the test strip.

in still another altemative embodiment of thea diagnostic test device, the barrel
component includes at Beast one flat side, the results wwindow component includes at least
one flat side in alignme=nt with the barrel component flat side, and the reagent chamber
component includes at Beast one flat side, whereby as #the reagent chamber comporaent is
rotated with respect to the results window component , the reagent chamber compronent
flat side becomes alignexd with the barrel and results wilindow component flat sides, &s the
reagent chamber movess from a closed to an open positsion.

In still another alternative embodiment of the= diagnostic test device, the barrel
component includes at I east one marking, the results weindow component includes at least
one marking in alignme=nt with the barrel component rarking, and the reagent chamber
component includes at I east one marking, whereby as ®&he reagent chamber comporuent is
rotated with respect to the results window component., the reagent chamber comp onent
marking becomes aligne2d with the barrel and results wiindow component markings, =as the
reagent chamber comp onent moves from a closed to an open position. In still amother
alternative embodiment of the diagnostic test device, thie markings are selected from lines,
pattems, symbols, flat a nd textured surfaces.
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In still amother alternative embodiment of thes diagnostic test device, the test strip
is an elongated test strip which is sifuated within both reagent chamber aned resulis
window componeants.

In stili z@nother alternative embodiment of the diagnostic test device, th e core is
U-shaped. In stil® another alternative embodiment of -the diagnostic test device thme core is
clreuiar.

in still zanother alternative embodiment of the diagnostic test device, #the swab
component inclurdes a handle portion and the handlle portion is of such a lencgth that it
always protrudess from the barrel component upon inssertion into the barrel compo nent.

In still &another altemnative embodiment of th. e diagnostic test device, the device is
generally tubular- and/or cylindrical in configuration.

In still another altemative embodiment o—f the diagnostic test devices, the U-
shaped core deffines an interior core space, and the U-shaped core includes ar opening
into the core sp ace defined by an inner arc in degrees, and further wherein th-e reagent
chambers are d-efined by an outer arc in degrees, wrherein the inner arc is grea—ter in size
than the outer a rc.

In still another alternative embodiment of the diagnostic test device, thme reagent
chamber includles side walls, the core has an osuter wall, and at least on-e reagent
chamber is formmed from the side walls and the outer wall.

In still another alternative embodiment of ®&he diagnostic test device, tihe reagent
chamber inclucles side walls of a certain height, ®&he barre! component and fhe results
window comporent include walls of a height greatex than or equal to the reagert chamber
side walls, and. at least one reagent chamber is formed from the reagent chaamber side
walls, the barre=} and results window component wal s,

In stil'? another altemative embodiment, a method for detecting the p resence of
microorganism s Includes the steps of: a) providingg a dlagnostic test device hamving a cap
component commprising at least one barrel compoment for receiving a swab, the at least
one barrel comiponent including an inside surface aand an outside surface, and defining an
interior barrel sspace, a results window component for viewing test results fromw a test strip,
the resuits win dows component including at least asne viewing window, a reage nt chamber
component be.tween the at least one barrel compoment and the results window component;
the reagent clhamber component defining an intesrior reagent chamber spacse in spatial
communication with the at least one barrel compoment and the results window component
and including at least one reagent chamber for «containing at least one reasgent or test
solution, the rezagent chamber component being rotatably connected to the ressults window

component swich that when rotated, the reagen® chamber within the reage=nt chamber
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component meoves from a closed position to an O pen position, a core situated wilithin the
reagent chanmber component space, the core being independently rotatable farom the
reagent chanmber component and including a #est strip; and a swab comporent for
removable ins-ertion through the barrel componen't to the reagent chamber compasnent, b)
optionally remeoving the swab component from the device (as the swab may be d esighed
in one embocdiment fo fit in the device during s hipping to keep it sterile and therefore
would be rermoved from the device before it can be used) c) swabbing th e swab
component orato a selected body cavity, space or environmental location, d) inser-ting the
swab componeent through the barrel component amd into the reagent chamber cormnponent
(U-shaped cor-e), thereby placing the swab of the swab component adjacent the texst strip;
e) rotating the reagent chamber component such that the reagent chamber movess from a
closed to an o-pen position, thereby delivering the weagent onto the swab and the teast strip,
and f) viewing the test strip through the window.

BRIEF DESCRIPTION OF “THE DRAWINGS

FIG. 1 iss a perspective illustration of a diagrostic test device in accordance with the
invention.

FIG. 1A is a perspective view of the swab component of the diagnostic tes-t device
of FIG. 1.

FIG. 1B is a perspective view of the barrel component in the diagnostic tess=t device
of FIG. 1.

FIG. 1C s a perspective view of the results window component of the cylindrical cap
component o-f the diagnostic test device of FIG. 1 .

FIG. 1De= is a perspective view of the reagent chamber component of the cylindrical
cap componemt of the diagnostic test device of FICG. 1.

FIG. 1ES is a perspective view of the U-sshaped core component of the present

invention.
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FIG. 1F is a per-spective view of an alternative ermnbodiment of the reagermt chamber
component showing a_ recess locking mechanism.

FIG. 1G is a pearspective view of an alternative embodiment of the U-sh aped core
component showing a: nib locking mechanism.

FIG. 2 is a crosss sectional view of the diagnostic test device taken along the device
length.

FIG. 2A is a cwoss-sectional view of the diagrm ostic test device taken along the
device width.

FIG. 2B is a cro=ss sectional view of an alternative= embodiment of the diaggnostic test
device taken along thes device length.

FIG. 3 is a poerspective view of the resultss window and reagent: chamber
components of the c=ylindrical cap component of the diagnostic test device of FIG. 1,
shown in the “pre-use * /closed storage position.

FIG. 3A is a cro-ss sectional view of the cap housi ng component of FIG. 3.

FIG. 4 is a pers pective view of the result window and reagent chamber coomponents
of the cylindrical cap ccomponent of the diagnostic test clevice of FIG. 1, shown imn the “use”
/open position.

FIG. 4A is a croess sectional view of the cap housfing component of FIG. 4

FIG. 5 is a gperspective view of the resultss window and reagenit chamber
components of the cylindrical cap component of the- diagnostic test device of FIG. 1,
shown in the “use” powsition and with a swab inserted in the cap housing.

FIG. 6 is a persspective front/top view of the diaggnostic test device of FI~G. 1 in the

“use” position.

FiG. 6A is a pe=rspective back/bottom view of thes diagnostic test device of FIG. 1 in

the “use” position.
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FIG. 6B is a partial perspective top view of -the diagnostic test device of FIES. 1 in the
“pre-use” storzage position.

FIG. 6C is a partial perspective back view of the diagnostic test device of FIG. 1 in
the “use” posit-ion.

DETAILED DESCRIPTION OF THE INVENTION

A diagneostic test device 10 as shown in Ficy. 1 and in accordance with the invention,
includes a swaab component 20 and cap compon ent 35. Such a swab diagnosstic device
can be used -for a variety of test procedures, i n both medical office and horne/private
commercial emvironments. For instance, such a device may be used for medical testing
involving cavitw culture testing i.e. throat cultures, rapid strep tests, nasal or vagimal swabs,
other body ca-vity swabs, as well as for the deteection of microorganisms in commercial
establishments, such as in food service or fosod preparation industries. The device
incorporates all functionality into a two, primaary part system for simplicityy of use.
Essentially the device includes a swab portiorm and a cap portion that can be used
together to fo rm a closed testing environment, and one that reduces the likelihood of
tester exposur-e to microorganisms, spillage of re-actant solutions/agents, and thae need to
perform an awvkward series of separate steps =and procedures with numerou s reagent
vials, ampoulees or containers. The cap component 35 includes all of the test
solutions/reagsents, a testing strip and the collecticons/test dish in one closed loca-tion.

While tkie diagnostic test device 10 is s hown in a generally cylindrical tubular
configuration, it should be appreciated that any o»f various shapes may be utilizexd as long
as the functiomalities of the two primary comporents are present. For the pusrposes of
efficiency, a teubular housing configuration is illLastrated so as to conform to the overall
elongated shape of the swab component 20. Time overall diagnostic test device» 10 has a
length dimens jon (or longitudinal dimension) 31 and a width dimension 32 trarmsverse to
the longitudinaal dimension. In a first embodiment, the length dimension 31 includes a
proximal end (or swab handle end) 33 and a distal end (results window end) 34. |t
includes a top> (front surface) on which the win dows are situated, and a bottom (back
surface) opporsite from the window surface. Imn one desirable embodiment, the back
surface is a flast surface 61 (as seen in FIG. 6A).

As pwreviously stated, the diagnostic tesst device can be separated into at least

two primary components during use. The first ccomponent (swab component) 2€ includes
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the swab itself. The swab cormponent 20 has a length dimension 23 having a proximal
handle end 29, as seen in Fig. 1A, and a distal swab end 30. The Swab component 20
desirably includes a distinct handle portion 22, which desirably include=s along a portion of
its circumference, a first interlocking mechanism such as a raised pPortion or flange 28
which functions as part of a cap component interface/ interlocking sy/stem, that will lock
the cap component 35 (having a second interlocking mechanism) isn place around the
swab component 20 either priorto use, during use, or after use. Alternatively to a flange
28, the handle portion 22 may include screw-like channels (not showwn) along the swab
handle circumference, for screwing the swab component 20 into a second interlocking
mechanism such as a mated screw portion (not shown) along the irside surface of the
Cap component 35. In a further alternative embodiment, the hand le portion 22 may
include a recess (not shown) to receive a mated elevated ridge portiorm (not shown) on the
inside of the cap component 35. It should be understood that in the v=arious embodiments
of first and second interlocking mechanisms, either of the mating leocking mechanisms
may be situated on either of the swab or cap components.

A stem portion 24 of the swab component 20 Is immediatexly connected to the
handle portion 22 adjacent the flange 28. At the distal end of the swaab component 20, a
swab 26 is attached or mounted to the stem portion 24, for colleccting specimens for
testing. The swab component 20 body is desirably of an injectiosn moided polymer
construction, such as a polyethylene or polypropylene. The swab 26 itself, may be
constructed of materials typically found in current medical swabs, andl may be made from
for example, cellulosic materials, synthetic polymeric nonwoven maaterials, polymeric
foams or a combination of such.

The cap component 35 is itself desirably constructed from aat least three distinct
polymeric components, each being desirably made through an injectiion molded process.
The first cap component, or bamel component 60 has an inside 62 anead an outside surface,
and is designed to enclose/ envelop the majority of the swab comgponent 20 within an
interior barrel space 100. In particular, the barrel component 60 is adesigned to enclose
(receive) much of the swab handle in the interior barrel space 100, ard much of the swab
stem 24, but not the swab 26 itself. A portion of the swab hancile 22, adjacent the
proximal handle end 29 desirably extends beyond 21 the barrel compsonent opening 67 to
allow for ease of hand manipulation during use. In this regard, it is deesirable that at least
between about 0.75-1 inch of the handle 22 extend from the barrel co_mponent opening 67
to allow for easy grasp of the swab component 20 with a user's thmumb and forefinger.
The barrel component 60 desirably includes a flat back/bottom surfamce 61, seen in Figs.

1B, 2A and 6A. The flat surface 61 is referred to herein as back or bottom since in use,
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the flat surfFace may reston a relatively horizontal surface during tesilting or storage (such
as a tabletcp or lab bench) away from the usser's line of sight. Whil'e not required to be
resting on such a surface, the diagnostic tesst device 10 is desirambly maintained in a
horizontal ieavel pasition during use (for ease of operation), i.e generzally parallel to level
ground whe-nin use. This position is not requi red for operation, but it ®s desirable, so as to
allow the m=aximum amount of testing solutionss/reagents to contact the swab and test strip
during use. If a flat back surface 61 Is presexnt on the device, the fleat surface should be
the surface Ffacing the ground!/ table top, when the device is being use«d and opposite from
the window— side of the device. The remairing barrel component =surface Is desirably
rounded in configuration, as can be seen im the various figure vi~ews. It should be
appreciated that while such rounded configuration is preferred, any sh ape configuration is
contemplateed. For instance, the barrel may be= in the shape of a cube or other box form.
Having at least one side surface that is flat does offer the benefit thamt the device will be
stable on am flat surface during usage, reducing risk of test soMution spillage and
subsequent reagent/specimen contamination.

A b arrel interlocking component is de sirably present along th e inside surface 62
of the barrel ecomponent 60 for holding the swalb component in place ei ther during pre-use
storage, or d uring usage, as will be explained In the following sectionss. The interlocking
component iss designed to interlock with a swab> component 20 interfoc™ing component as
previously staated, upon recelving gentle pressure in a longitudinal direction 64 of the
device either toward the distal (result window emd) end 34 of the cap ccomponent 35, while
maintaining te cap component 35 in a non-moeving position, by receiviang gentle pressure
in the longitudinal direction toward the proximatl end 33 of the device wiile maintaining the
swab comporment 20 in a non-moving position, or alternatively, by applyimng gentle pressure
from both the swab and the cap components towvards each other (after €he swab has been
inserted withir the barrel component).

The barrel intedlocking component is desirably an elevated pprotuberance or a
continuous cir-cumferential ridge/flange 63 (crosss section seen in Fig. 2B) on the inside
surface 62 of the barrel component 60, over wihich the swab componeent flange 28 must
pass while thea swab component 20 is inserted imto the cap component 35. As previously
indicated, the interlocking components of boths the swab and barrel components may
altematively bee screw-type grooves and channexls, such that the swab | s rotated into and
out of positiorm with respect to the barrel compo nent, or alternatively, a mating ridge and
recess arrange2ment. In either instance, the intesriocking arrangement iss desirably one so
as to allow tie easy insertion or removal of the swab component 220 into the barrel

component 600 with some force (so as to avoid the inadvertent remeoval of the swab
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componentt), but one that would desirably proviide a liquid seal once the swab czomponent
20 has bee=n inserted within the cap componert 35 and the swab is firmly in it=s “testing”
position. EEssentially, the swab and cap interfeace coaxially and lock together, exither by a
frictional arrangement, such as in a pen cap, a =screw interface, a tab and slot in¥erface, or
other suitable sealing system.

The barrel component 60 may itsel comprise multiple sub-compon ents in a
variety of shhapes, so long as it encloses at leasst a portion of the swab componeent 20 as
previously cdescribed. The barrel component 60 desirably includes on its inside s urface 62,
atthe end 66 opposite the opening 65 throug b which the swab is inserted, an elevated
collar struct-ure 71 (as seen in Fig. 2) for direc=ting the swab to the test strip (=as will be
explained irm the following sections). While not rrequired for operation, the preserice of an
elevated coBlar structure 71 can achieve the mulitiple objectives of 1) directing the swab 26
to make comtact with the test strip 69 in order to receive the maximum amourt of test
solution/reaggents, 2) locking the swab 26 in plaace so that it is immoveable, or at least
difficult to imnadvertently move with respect to the cap component 35, and 3 ) forcing
specimen flauid or tissue samples which may Bbe contained on the swab 26 -Following
swabbing, te> be squeezed or directed onto thme test strip 69 for later testing . In one
embodimentz, the elevated collar structure 71 dexsirably includes a conical depresssion 95
such that the= widest shoulder of the cone is pomsitioned closest to the barrel cornponent
end 65. The= elevated collar structure 71 is desir=able integrally connected to the e nd 66 of
the barrel cosmponent 60. The wall thickness (or height) 96 ( in the width directiorn) of the
elevated coll-ar structure 71 is designed to serve =as a side wall to the reagent charunber 76,
as will be latesr described.

A ressults window component 40, as illusstrated in Figs. 1, 1C, 2, 3, 4, amd 5, is
situated at #he distal end 34 of the diagnostic test device 10. The results window
component =40 includes at least one viewing window 48 (as the component name
suggests), buit may include several viewing windoews and defines a results window~ interior
space 120. F or instance, the results window component 40 may include two windowss, one
fo provide viiewing of the test result, the other— to provide viewing of a contrel strip,
indicating nommal operation of the diagnostic tes® device 10. An exterior flat outter side
surface 43 iss desirably present on the results =window component 40 as well, and is
present on amn exterior surface opposite from the viewing window(s) 48. The rermaining
exterior surfa ce Is desirably round, as with the baarrel component 60. Desirably, the flat
sides 43, 61 o©f the barrel component 60 and resul#s window component 40 are capwable of
being aligned , as are the rounded sides. The vievving window(s) 48 of the results \window

component 40O are desirably made from a clear polymer, but may likewise be madiie from
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glass or other clear material in order to provide unhindered viewing of the test strip/reasults.
The viewing window(s) 48 should allow for the observaticn of either a color changge, or
the appearance of a symbsol/ numerical indicator on a teest strip 69 which is sitLiated
beneath them, and originatimg from within the testing chamboer 73 (as seen in Fig5). The
interior of the results windeow component 40 desirably imecludes an inverted U-shaaped
opening 46 directly beneath the windows. An elongated -test strip 69 is parily sitiaated
along the botiom surface 47~ of the U-shaped opening. Th-e interior of the result wirdow
component 40 may also incluade a filled polymer section hav ing an angled interior walll 68.
The elongated test strip 69 smay lie on the angled interior weall 68, as seen in Fig. 5, =such
that as reagent(s) and orgarmisms react on the test strip 69, the indicator chemistry o the
test strip will wick upwards (as part of a lateral flow) suczh that the test result car be
viewed through the result wimndow(s) 48. An angled interior- wall 68, while not neces sary
for operation of the diagnostic test device, also provideas the desirable aftributes of
maintaining either the test s pecimen or certain reagents writhin the testing chamber 73,
while allowing only specific rezagents to wick along the strip te inform a viewer of a spe=dific
result. As with the barrel cormponent 60, the results window component 40 may itset f be
formed from a variety of sub sections, and may be of a vari ety of shapes. For instaece,
while it is shown generally ass cylindrical, it may be box-like in shape (having a squares or
rectangular cross-section in the width dimension) or prissm-like in shape (having a
triangular cross-section in the= width direction).

As seen in Figs. 1D , 3, 3A, 4, 4A and 5, the reagemt chamber component 7 of
the cap component 35 ( in the shape of a ring) is imnmediately adjacent the bzaarel
component 60 and between t he barrel component and the rexsults window component 40.
As with the barrel chamber component 60, the reagent chaneber component 70 desiraably
includes an outer flat surface ~77 on one side surrounded on emither side by a round extesrior
surface. The reagent chamloer component defines an inte rior reagent chamber spazace
110 in spatial commmunication with the barrel component 60 (and in particular the inte rior
barrel space 100) and the res ults window component (interiomr space). By being in speatal
communication, it Is meant that a swab 26 or other object (such as the test strip) czan
either pass between, or is pos itioned from one cap componerat to another cap component.
The inner walls 72 of the reasgent chamber component 70 dezsirably have an interior vvall
thickness 74 of a certain dEmension around the component circumference, with -the
exception of the interior wall opposite the interior wall immeediately adjacent to the —fiat
exterior surface. The walls he2lp define an interior reagent ch amber 76. The thickness (or
height) 79 of the interior wall 7 5 is desirably less than the remaaining inner interior walls 72

of the reagent chamber 70. Thals less thick wall area may be am single area or alternativesly,
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may be secticned via one or more divider walls 80). If the less thick interior walls 75 are
divided into s ections, the divider walls 80 separating the sections are des=irably of the
same height 774 as the thicker inner walls 72. As p>reviously stated, it is desir=able that the
interior surface wall thickness be thinner (lower heiight) in the area opposite t-o that of the
flat outer surfamce, as seen in Fig. 1D. One or more reagent chambers 76 are —thus created
by the thinner interior walls 75. If there are more= than one reagent chamb ers present,
they may be sseparated by divider walls 80 in a variety of configurations. Bt should be
noted that any- number of reagent chambers 76 maay be present in the reageant chamber
component 70 . However, each of the chambers sshould be situated such thaat their side
walls 78 are directed to the outer flat side 77 of the component if there= is one, or
alternatively, to the center of the reagent chambear component 70 (center of the ring).
The reagent chambers 76 are desirably situated adljacent each other afong thwe ring inner
surface, and desirably positioned in a close arc fornnation along the inner peripohery of the
ring. As will bee discussed in later sections, the s ize of the arc (outer arc rnade up of
reagent chamb ers), as measured in degrees, is dessirably less than or equal to the size of
the arc opening 56 (inner arc) formed in the U-shaped core 50 also to be disecussed ina
latter section.  If the size of the outer arc is greaater than the inner arc, th-en the test
diagnostic test device 10 will not efficiently direct test solutions/reagents into the testing
chamber 73 dwiring use. Desirably, the size of the outer arc, defining thhe reagent
chambers 76 is less than or equal to 180 degrees. More desirably, the size of the outer
arc is between @bout 90 and 100 degrees. Even more desirably, the size of thwe outer arc
is between abouut 95 and 99 degrees.

While in the figures the reagent chamberss 76 are shown separatecd by a wall
which runs In thre longitudinal direction of the device,, it is contempiated that su ch reagent
chambers may Nikewise be situated with separation \walls running in the width cirection or
the direction tramsverse to the longitudinal direction. In any event, the divider wwalls and/or
side walls i.e. 8€) and 78, of the chambers should bez directed/angled to the ce-nter of the
reagent chambesr component 70, and if a flat oute r side surface 77 is prese=nt on the
reagent chambe=r component 70, to the flat outer side surface 77 of the reagermt chamber
component 70, o as to fonm a funneklike opening trwat narrows towards the ce nter of the
reagent chambes=r component 70. In an altemnative embodiment, the reagent chambers
76 may be form ed with pre-formed walls on five sidees, and with one opening facing the
flat side surface=/ center of the ring. As illustrated, the chambers are showr with two
molded walls (78 and 80) from the reagent chamboer component 70 and a third wall
formed by the rezlatively thinner interior wall 75 of the= reagent chamber comporent. The

remaining chamiber walls, which are created during <peration of the device, a re formed
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via mechanical rotation of the ring component 70, from the Interior walls of the results
window componerat 40 and barrel 60 component.

It shouldl be appreciated that while the rnajority of the reagent chamber
component 70 innexr wall 72 Is shown as being thicker thhan the thinner interior wall sectiorn
75, this is not necezssary for operation of the diagnostic test device 10. For instance, the
inner walls 72 neead only be thicker at locations immediately surrounding the reagent
chamber(s) 76, the=reby creating a chamber enclosure.

As previowusly stated, the reagent chamber component 70, is rotatable with
respect to the resu its window component 40. it may also be rotatable with respect to the
barrel component 60, or rotate with the barrel componemt 60. However, the interior of the
reagent chamber ccomponent includes a U-shaped core 50 as seen in Figs. 1E, 3, 3A, 4,
4A, and 5, which is integrally connected with either the results window component 40 or
altematively, the barrel component 60, and desirably dioss not rotate. In an alternative
embodiment, if it ¥s integrally connected with the barerel component 60, either the U-
shaped core 50 or the barrel component 60 will be capable of joint mechanical rotation
(as one unit) with respect to the reagent chamber coomponent 70, or no mechanical
rotation with respec-t to the reagent chamber component 70. The U-shaped core 50 is of a
partial circular confisguration in order to allow the reagent chamber component 70 to rotate
around it. in thi=s fashion, when the reagent chameber component 70 rotates in a
particular direction, it rotates also with respect to the U-shaped core 50 contained therein.
The reagent chamiber component 70 rotates as a result of any number of rotational
technologies known In the art. For instance, it may rotaate as a result of a channel/insert
between the sides aadjacent the barrel and results windoow components, or it may rotate
along screw-like chaannels such as ars found on a multi-component pen.

In an alternative embodiment, it may rotate as a resuit of a groove and lock
mechanism specifically contained between the U-shzaped core 50 and the reagant
chamber componerit 70. In this embodiment, the reragent chamber component 70,
includes along its lowwer Inside surface 81 a recess 91. “The recess 91 includes within its
interior portion at lezast one nib or protuberance 93 to act as a locking mechanism. In a
second alternative e snbodiment two such nibs are present close to each end of the recess
91. A similar nib o¥ protuberance 51 maybe found on the bottom outer wall of the U-
shaped core 50. Ass the device is manufactured, the U-shhaped core 50 would be inserted
into the reagent chaamber component 70 such that the protuberance 51 will be initially
situated in the recesss 91 or track. In operation, when the U-shaped core 50 is rotated, the
nib 51 on the outer ssurfacs of the core will be rotated within the recess 91 until it locks in

place on either side ©f the respective nib 93 in the reagent chamber recess/track 91.
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The U-shamped core 50 is an insert that fits writhin the central opening 86 (reagent
chamber space) of the reagent chamber compoanent 70, defined by the interior
walls/surfaces 72, 81 of the reagent chamber component 70. The U-shaped core 50
inCludes two arm-like extensions 52 {making up th e arms of the circular “U*), which
Partially envelop ar interior space 57 (forming part- of a testing chamber 73)», and a
specimen sample shelf 58. In a first embodiment, the height and dimensions of ghe arm-
like extensions 52 axre such that when the core 50 is in serted into the space of the reagent
chamber component 70, the amn-like extensions 52 are coaligned with the ledge «created
by side walls 78) fomrmed by the thicker interior wall portions 74 of the reagent chamber
component 70. This coaligned ledge forms a wall having an extendezd total
thickness/height 98, which directs/helps deliver reageents to the swab 26. This can be
clearly seen in Figs. 4and 4A. In an alternative embodiment, the arm-like extenssions 52
of the U- shaped coare 50 include additional structura | extensions 54 which are directed
towards the center of the U-shaped core 50. Such extensions 54 are designed to further
direct test solutions/mreagents from the reagent chambmwers 76 to a test strip 69 whhen the
diagnostic test device 10 is in use. The extensions 54 serve the additional fun <tion of
providing further enc=losure of the swab 26 and exertimg additional pressure on thee swab
26 so as to squeeze specimen material from the swab 26 onto a test strip 69 lyingg on the
specimen sample sh«elf 58 (when the swab 26 is in thee testing position). The elongated
test strip 89 is positicaned such that it partially sits on thwe specimen sample shelf 58 within
the testing chamber 73. The test strip 69 sits on the specimen sample shelf 58 , but is
also positioned sucha that it lies partly in the testing chamber 73 and partly within the
results window comp-onent 40, as can be seen in Figs_ 3, 4, and 5. For the purpooses of
this application, the teesting chamber 73 is defined as #&he open space under the reagent
chamber(s) 76 and b-etween the reagent chamber commponent 70 and the U-shapexd core
50, when the reagent chambers(s) 76 are in the in-use open/test position.

The arc opezning 56 forms an inner arc of somrts between the arm-like elements
52 of the U-shaped coore 50. The size of the inner arc ( in degrees of a circle), is de=sirably
equal to or greater thman the outer arc size (defined by the reagent chambers 76). If the
inner arc size were o be smaller than the outer arc, it is possible that ttme test
solutions/reagents would not fall directly onto the swalo 26 or test strip 69 when iin use,
and would be caught wip an interior ledge formed by the outer wall 53 of the core 50_

The U-shapexd core 50 is desirably integrally coonnected with the exterior wvall 44
of the results window» component 40. In this fashion , the elongated test strip 6 9 may
continue in an unintersrupted path from the upper surface of the specimen sample skelf 58
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of the U-shaped core 50 off the reagent chamber component 70, up the angled interior
wall 68 of the results windovew component 40,

As the reagent clamber component 70 (outer- portion) is rotatable in a 360
degree fashion, or some de gree less than a full circle, th-e reagent chamber(s) 76 of thre
reagent chamber componermt 70, elther aligns with the opoening 56 of the U-shaped core
50, or alternatively is blockead by some portion of the exwterior wall 53 of the U-shaped
component 50. As can be sseen in Figures 3, 3A, 4, and 4A, the position of the reagert
chamber component 70 wrill determine whether materials contained in the reagerat
chambers 76 will be permitted to fall (via gravity) onto the swab 26 and test strip 69O
situated immediately below them when in use ( when the testing device in held in &
relatively horizonta! position paralle! with the ground, and with the flat surface facing the
ground/away from the user). This is best illustrated in Fig's. 2, 2B and 6 which illustrate
the swab component 20 in a testing use position, where a._ll of the flat outer surfaces i.e. ,
43 and 77 (if present) on eacch of the barrel component 60, reagent chamber component
70 and results window compeonent 40 are aligned, facing «downward. The Interior space
defined by the reagent charmber component is in spatial communication with both the
interior space defined by thes barrel component and the interior space defined by the=
results window component.

In forming the diagrostic test device 10 as described, the helght of the interior-
walls (thickness) on the var-ious components is desirablwy coordinated so as to avoid
leakage of testing solutions/reeagents from the various reaggent chambers. For instance,
the height of the reagent chaxmber walls, must be less thar or equal to the height of the
adjacent results window compoonent walls 45 and 49. Likewnise, the height of the reagent
chamber component walls mmust also be less than or equaal to the height of the barrel
component interior walls 94, 96, depending on the prese nce or absence of the barre!
elevated collar structure 71. Bf the height of the adjacent reasults windows walls, or barrel
component walls (thickness) was less than either of the~ reagent chamber walls, the
reagent or test solutions coulld leak out from the reagent echambers 76 into the various
compartments of either the bwarrel component 60 or the ressults window component 40,
jeopardizing the accuracy and viability of the diagnostic test edevice 10.

Further, the friction=al contact and/ or materials which make up the various
subcomponents of the cap co=mponent 35, should be such that they encourage the fluid
seal of the reagent chambers 76 when the reagent chamber—s 76 are in a pre-use storage
position, and when they are between a pre-use storage position and the testing/use
position. Therefore, manufac®uring materials such as ultra high modulus polyethylene,

polypropylene, syndiotactic peolystyrene, cross-linked polyt_irethane, and polycarbonate
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may be used to create tightt fluid seals, but aiso provide for the sufficient rotation of thme
réagent chamber compone nt 70 in operation from a pre-usee to a testing/use positioen.
Such materiais would not provide undue frictional resistance to the reagent chamber
component 70, thereby prewenting its rotation with respect to adjacent cap componentss.
Such materials may be injection moided and may be further treeated in certain locations to
increase hydrophobicity or other repellency around the reaagent chambers 76. Foor
instance, Teflon coatings or silicone strips may be situated alomng the edges of the reager
chambers to encourage rete=ntion of solutions within the reagerit chambers 76.

Test solutions/reaggents may be placed in the reagen® chambers 76 either durin.g
the diagnostic test device 10 initial manufacture, or following the device manufacture. For
instance, the regents may twe inserted into the chambers whiles the device is in a pre-us=e
storaage position (when the chambers are entirely enclosed/seaaled by six walls) through a
port 83 which may be later sealed. Such a port 83 may be in the side exterior wall of th e
reagent chamber componemt 70 or other cap component.

In a further altemaative embodiment of the diagnostic test device 10, the devic-e
may allow for the use of a sseparately manufactured swab commponent 20. For instance,
the device may include a seaal enclosing the opening of the bar-rel component end 65 (seanl
not shown) so as to maintain a sterile environment within the dievice. Suchasealmayb e
manufactured from a palynmeric film, or metallic foi! for example. During insertion of a
separately manufactured swsab component 20, the seal may b=e broken so as to allow th e
passage of the swab 20 through the barrel component 60 an« into the reagent chambesr
component 70, as previouslyy described.

In still a further a fternative embodiment of the diagnostic test device 10, th e
swab 26 may be part of a separate endoscopic device, such a=s those endoscopic device=s
described in U.S. Patent No s. 4,700,694 and 5,146,928 and vwhich are each incorporate d
by reference herein in their entirety. After an endoscopic svwab is passed over desire-d
tissue, it may be withdrawn d@nto the endoscope, as with a forceeps, snare, basket or brush,
and then removed from a paatient. The swab 26 may then be inserted into the diagnostiic
test device 10 as previouslwy described, to provide for an imrwediate analysis of specifiic
patient conditions.

in one such embosdiment, a swab may be positione«d with a swab cover at th e
end of a catheter. The catieter would be designed to be fed through the endoscope ams
with the previously describeed biopsy sample collection tools. The cover could be remove-d
and the swab could be fed into the gut or colon for example . The desired tissue cout d
then be swabbed to collect the organism/specimen of interes t, and then the swab could

be refrieved along with the catheter from the endoscope. For example, such a swab an d
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diagnostic testing device could be utiized to test for the presemnce of H. Pylori (as part of
an ulcer determination).

In performing a d iagnostic test utilizing the diagnosti ¢ test device 10, multipie
sieps of testing common to those devices of the prior art, have been reduced to two steps,
those being sample collectfion and testing. Essentially, the mixing of test solutions and
exposure of the specimen sample to a test strip has been «combined into a two step
operation.

In actual operation, the user of the diagnostic tesst device 10 is desirably
provided with the device irm a pre-use storage position (as seen in Figures 3A and 6B).
Essentially, in the pre-use storage configuration, the swemb component 20 (if a
predesigned swab is contermplated) is held within the cap compsonent 35, the combination
of which is desirably he=id in a hermetically sealed/sterif<e environment. In this
configuration, if the cap cormponents each include a flat outer s urface, the flat surfaces of
the barrel 60 and results wi ndow components 40 are aligned, while the fiat surface of the
reagent chamber componesnt 70 is aligned with the windows 48 of the results window
component 40. Altematively, the swab component 20 may be =stored separately from the
cap component 35, each -within a hermetically sealed sterile= environment, such as a
shrink-wrapped container {ruot shown).

It should be recoggnized, that in lieu of a flat outer siclle for alignment purposes,
the device may include an alternative marking arrangement, such as a colored line or
design element on these outer surfaces. As long as the reagemt chamber component 70
marking (i.e. whether color-ation, pattern, symbol, textured or —flat surface) is not initially
aligned with the same marrking on the adjacent barrei and ressults window components,
60 and 40 respectively, the reagent chamber(s) 76 contained wwithin the reagent chamber
component 70 will be sealexd either by walls within the reagerit chamber component 70
itself in combination with the outer surface of the U-shaped core 50, or In conjunction with
the three walls within the reaagent chamber component 70 and the additional side chamber
walls provided by the thicl<er adjacent interior walls of the barrel component 60 and
results window component 40 along with the outer wall of thee U-shaped core 50. The
reagent chamber(s) 76 willl be closed with respect to the testing chamber 73. This
configuration keeps the various reagents from mixing, as well =as prevents contact of the
reagents/test solutions with the elongated test strip 69 prior to u=se.

The swab comporent 20 is then either removed from the diagnostic test device
cap component 35 and usexd to swab the environment to be tezsted, or removed from its
own sealed packaging &and used to swab. The swab component 20 is then

inserted/reinserted into the cylindrical housing cap component 35. The swab component
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20 is inserted so that it desirably locks into place by the cSircumferential ridge/flancge
( interlocking mechanism) 63, thereby reducing exposure of the user to any potential
organisms contained on the swaab 26, and preventing the leaka=ge of reagent/test solutiors.
Upon insertion into the cap component 35, the swab 26 wilfl be directed through the
elevated collar structure 71 (if present) to the specimen sampRe shelf 58. In pushing thhe
swab component 20 into the cago component 35, the swab 26 wwill move into the cap untii it
comes to rest upon, or immedliately adjacent the test strip €9, which is laying on the
specimen sample shelf 58. Thee rotatable portion of the cap (®he rotatable portion of the
reagent chamber component 770) is then rotated such that the outer flat side 77 (cor
marked side) of the reagent craamber component 70 is alignead with the outer fiat sides
(l.e., 61 and 43) of the adjacent barrel and results window com ponents 60 and 40. As =zman
alternative, the reagent chambesr component 70 may include a tab or breaking mechanisrm
in its rotational mechanics such as to require that the rotatiosn stops in the designatemd
position. At this position in the rotation, as represented by the arrow 59 in Fig. 3 and Fig.
4, the rounded sides of the re agent chamber component 70- become aligned with thee
respective rounded sides of the adjacent cap components. Thea reagent chambers 76 ar-e
essentially moved from a closed to an open position with respeact to the testing chambear
73.

The testing solutions/reagents contained in the reagent chambers 76 ar~e
dropped via gravity, into the testiing chamber 73 and onto the swvab 26 and underlying tesst
strip 6S. The paths of the reagents are indicated by arrow 93 in Fig. 5. It is thereforee
desirable that the diagnostic €est device 10, be held in a relatively horizontal/leves!
orientation with the viewing winedows 48 facing upward. The rotatable reagent chambe=r
component 70 desirably finishess its rotation in a position in whisch the outer flat side 77 i=s
aligned with the adjacent flat sidles of the adjacent cap comporments, such that the devicee
can desirably sit in a stable pos#&tion on a horizontal flat surface without the risk of rollingg
along the surface, or being tippe d over.

This directed dropping of reagents ( in the testing”use position) causes the=
reagents to mix on the swab 26 and subsequently onto the unde=rlying elongated test strigp
69. The test results generated by the various reagents will ther wick/laterally flow up thes
test strip 69, such that the end result appears in the viewing wirmdows 48 . The test resultss
may be the presence of a color change or indicator which appeears on the test strip and
which can be observed through the viewing windows 48. Alternaatively, the result can be =
positive or negative indicator or a value/numerical indicator. It sshould be recognized tha t
one or more viewing windows rmay be utilized in the results \window component 40 ass

previously described. If a contro-! window is utilized, the user m ay at this time also view =
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control reading, indicative of romal operation of the diagnostic tesst device 10. Following
reading of the test resuits, the entire diagnostic test device 10 can tbe discarded.

As a result of the seaaling ridge or other interlocking mech anism around the inner
surface of the barrel component 60 and swab component 20, the= cap is desirably liquid
tight, thereby preventing rele-ase of the reagents or microorgani sms contained on the
swab 26 during disposal of thhe device. In this fashion, premea sured reagents/testing
solutions are safely employed within the testing device, without rissk of contamination of
either the user, the surroundir g environment or leading to the inad¥ vertent initiation of the
test.

Examples of various reagents which may be used to detect and identify
microorganisms include one o more of various well known test reasgents. Such reagents
may be present in either liquid ©r solid/powder form. The particular ®est reagent used may
be chosen on the basis of the particular type of microorganism spec-ies being identified or
tissue cells being tested. For instance, commercially avallable re-agents may be used.
In one embodiment, a test reaagent such as N,N,N,N tetra methy=l-p-phenylenediamine
dihydrochloride may be used For detecting gonorrhea. Other test reagents such as di-
methyl amino-cinnaminaldehyde, beta d galactosidase substrates, g-amma glutamylamino
peptidase and prolylamine pepgidase may also be used for detectirmg specific species of
the genus Neisseria. Further teast reagents may include, but are noot limited to, hippuric
acid for detecting Group B Stre ptococcus, L-pyrrolidony! beta naphtfhylamide and esculin
for detecting Group A Streptoco ccus, and acid or mineral acids, sucha as citric, acetic, and
hydrochloric acid and sodium nitrite, for detecting Group A Streptococcus antigen. In still a
further embodiment, reagents s uch as those described in U.S. Patents Nos. 4,748,113,
4,830,010, and WO 95/11672 geach incorporated by reference hemrein in their entirety)
may be used to detect the presence of urease on a gastrointestinal swwab inserted into the
diagnostic test device 10. For imstance, a urea reagent may be used as a first reactant to
generate ammonia on the test sstrip, in the presence of urease from the swab. A color
indicator reagent may also be ermployed to create a color change on the test strip, based
on an increase in pH resulting from the generation of ammonia.

In another example of €he diagnostic test device 10, the dewsice may be used to
perform a strep organism Identifi«cation test. In such a test, the back of a patient's throat
is swabbed in a normal manner zand the swab 26 is inserted within the= cap component 35,
such that the swab 26 comes to rest upon the specimen sample shesif 58, or is situated
above/immediately adjacent the test strip 69. The swab component 220 is locked in place
via the swab and cap component: interlocking system. An elevated collar structure 71 on

the barrel component 60 helps dir-ect any strep materials to the test strip 69. The reagent
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chamber compone nt 70 has within its muitiple chambears 76 the reagents citric or a cetic
acid, and in a secoond chamber, either sodium nitrite ©r a similar nitrite compound.  The
cap component, or more specifically, the reagent chamber rotatable componerat, is
rotated so as to deump the two chambers into a mixe d stream over the swab 26. The
reagent solution mi X is allowed to react with the specinmen sample contained on the sswab
26 and come into c-ontact with the test strip.

The test starip 69 may comprise a porous pap=er-based element impregnate=d at
predetermined poirmts with additional agents such as a meutralizing buffer. An exampmle of
such a buffer inclaudes trishydroxy-methylaminomethaane (TRIS), for reacting with the
treated specimen to yield a first color change indicatin g the presence of strep orgarmism,
or a second color cchange indicating the absence of strep organism. After a short pezriod
of time, the user o f the diagnostic test device 10 can view the test resuits througha the
viewing windows 48. Following the viewing of the ressults, the user can either bringg the
diagnostic test dev ice 10 to his/her medical practitioner, or alternatively can disposse of
the device, through acceptable medical waste disposal methods.

As will be =appreciated by those skilled in the &, changes and variations tc the
invention are consicdered to be within the ability of thos«e skilled in the art. Such charges
and variations are irtended by the inventors to be withirm the scope of the invention.

The unit incch which is used in this specificatiorm may be converted to metric Linits

with the aid of the foliowing conversion:

1 inch = 2,54 x 102 m
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Claims:
What is claimed is:

1. A diagnostic test deavice for detecting the presence of micsroorganisms comprising:
a cap comp onent comprising

at le2ast one barrel component for receiv ing a swab, said at least

one barrel component including an inside= surface and an outside

surfaace, and defining an interior barrel sp=ace,

a re sults window component for viewings test results from a test
strip , said results window component including at least one

viewring window,

a reagent chamber component between said at least one barrel
compponent and said results window cmponent, said reagent
charmnber component defining an interior reagent chamber space
in spatial communication with said at leasst one barrel component
and said results window component and including at least one
reageent chamber for containing at leasst one reagent or test
solution, said reagent chamber compoonent being rotatably
conn ected to said results window compcnent and rotatable with

respe=ct to a core contained in said reagen tchamber space,
said «ore including a test strip; and

a swrab component for removable insertzion through said barrel
comp>onent to said reagent chamber comp onent;

wheresby said reagent chamber componert can be rotated from a
pre-u se position to a use position, such tiat when rotated said at
least one reagent chamber moves from =a closed position to an
open position, thereby delivering reagent c=ontained in said at least
one resagent chamber onto said test strip.

2. The diagnostic test clevice of claim 1 wherein said barre | component includes a
first interlocking mecshanism on said inside surface, and said swab component
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10.

includes a second interlocking mechanism, such that said first and said second
interlocking mexchanisms releasably lock with each other, upon insertion of said

swab componemntin said barrel component.

The diagnostic test device of claim 2 wherein said interloacking mechanisms are
selected from the group consisting of screw mechanisrmns, interlocking flange

mechanisms, and tab and slot mechanisms.

The diagnostic test device of claim 1 wherein said barrel component includes an
elevated collar structure on said inside surface for directings said swab component

to said reagent chamber component.

The diagnostic test device of claim 1 wherein said resullts window component

includes at leas t two viewing windows.

The diagnostic test device of claim 5 wherein one of sai«d at least two viewing

windows is a control viewing window.

The diagnostic test device of claim 1 wherein said resullts window component
defines a results window interior space having an anglead interior wall angled

upward toward said results window.

The diagnostic test device of claim 1 wherein said reagerat chamber component

includes at least two reagent chambers.

The diagnostic test device of claim 1 wherein said ccore includes structural

extensions for directing a reagent to said test strip.

The diagnostic test device of claim 1, wherein said barrel component includes at
least one flat side, said results window component include=s at least one flat side
in alignment with said barrel component flat side, and said reagent chamber
component includes at least one flat side, whereby as said reagent chamber
component is rotated with respect to said results win dow component, said
reagent chamber component flat side becomes aligned with said barrel and
results window components flat sides, as said reagent chamber component

moves from a closed to an open position.
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11.

12.

13.

14.

15.

16.

17.

18.

19.

The diagnostic test cdevice of claim 1, wherein said barrel component includes at
least one marking, s-aid results window component inch udes at least one marking
in alignment with s.aid barrel component marking, amd said reagent chamber
component includess at least one marking, whereby as said reagent chamber
component is rotateed with respect to said results window component, said
reagent chamber c-omponent marking becomes alig ned with said barrel and
results window con—ponent markings, as said reagemt chamber moves from a

closed to an open pcsition.

The diagnostic test device of claim 11, wherein said ranarkings are selected from

lines, patterns, symkools, flat and textured surfaces.

The diagnostic test device of claim 1, wherein said tesst strip is an elongated test
strip which extends from said reagent chamber compo ment to said results window

component.
The diagnostic test edevice of claim 1, wherein said cores is U-shaped.
The diagnostic test «device of claim 1, wherein said core= is circular.

The diagnostic test device of claim 1, wherein said s'wab component includes a
handle portion and said handle portion is of such a lerwgth that it always protrudes
from said barrel cormponent upon insertion into said barrel component.

The diagnostic tes-t device of claim 1, wherein said diagnostic test device is

generally tubular in configuration.

The diagnostic test device of claim 14, wherein said U-shaped core defines an
interior core space , and said U-shaped core includes an opening into said core
space defined by an inner arc in degrees, and fu rther wherein said reagent
chambers are defiined by an outer arc in degrees, wherein said inner arc is

greater in size than. said outer arc.

The diagnostic testt device of claim 1, wherein said reagent chamber componentz
includes side walls , said core has an outer wall, and aatleast one reagent chamber—

is formed from saicd side walls and said outer wall.
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20.

21,

22,

23.

24,

The diagmostic test device of claim 1, wheresin said reagent chamber cormponent
includes sside walls of a certain height, said barrel component and sai results
window coomponent include walls of a height greater than or equal to said reagent
chamber ecomponent side walls, and at least one reagent chamber is fornmed from
said reageent chamber component side walls and said barrel and results window

componermtwalls.

The diagrmostic test device of claim 1, where=in said core is integrally conmected to

said resul ts window component.

The diagrostic test device of claim 1, wherezin said core is integrally conrected to
said barrel component.

The diagrostic test device of claim 1 wherei n said reagent chamber compgoonent is
integrally connected to said barrel comporent and is rotatable with saaid barrel
compone nt.

A methodd for detecting the presence of micr-oorganisms comprising the s®&eps of:

a) pmoviding a diagnostic test device comprising:
a cap component comprising

at least one barrel componeent for receiving a swab, saicd at least
one barrel component inclu ding an inside surface and a n outside
surface, and defining an intesrior barrel space,

a results window compone nt for viewing test results from a test
strip, said results windowrs component including at l-east one

viewing window,

a reagent chamber compo nent between said at least cne barrel
component and said results window component; saicd reagent
chamber component defini ng an interior reagent chamtoer space
in spatial communication writh said at least one barrel ceomponent
and said results window component and including at least one
reagent chamber for con-taining at least one reagert or test
solution, said reagent chamber component being rotatably
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25.

b)

d)

e)

connected to said resultss window component such that when
rotated, said reagent chiamber within said reagent chamber
component moves from a closed position to an open posi tion,

a core situated within said reagent chamber space, =aid core
being independent from said reagent chamber compo nent and
including a test strip; and

a swab component for reemovable insertion through said barrel

component to said reagen t chamber component,
swabbing said swab component o nto a selected environmental Iccation,
inserting said swab component t hrough said barrel component and into
said reagent component, there=by placing the swab on said swab
component adjacent said test strip;
rotating said reagent chamber cormponent such that said reagent chamber
moves from a closed to an open position, thereby delivering sai«d reagent

onto said swab and said test strip..

viewing said test strip through saicd window.

A d evice for use in a method for detecting the presence of microor-ganisms,

the method comprising the steps of:

a)

providing a diagnostic test devic< comprising:

a cap component compri sing

at least one barrel commponent for receiving a swabw», said at
least one barrel compon ent including an inside surfac € and an

outside surface, and defi ning an interior barrel space,

a results window comporent for viewing test results freom a test
strip, said results window component including at l<ast one

viewing window,
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b)

d)

e)

a reagent chamber component between said at least ome
barrel component and said resuilts window component; saaid
reagent chamber component cdefining an interior reage=nt
chamber space in spatial commumnication with said at least ore
barrel component and said resmlts window component ard
inc luding at least one reagent ch.amber for containing at leamst
ones reagent or test solution, said reagent chamber compone=nt
bei ng rotatably connected to sai«d results window compone-nt
such that when rotated, said reeagent chamber within samid
reaagent chamber component mowes from a closed position to

an open position,

a core situated within said reage nt chamber space, said comre
beimng independent from said reagasent chamber component ard

incl uding a test strip; and

a s'wab component for removable insertion through said barr el
cormponent to said reagent chamb er component,

swabbing ssaid swab component onto a seslected body cavity,

inserting said swab component through said barrel component armd
into said reagent component, thereby plaacing the swab on said swamb
component adjacent said test strip;

rotating samid reagent chamber compon ent such that said reagert
chamber moves from a closed to an opemn position, thereby deliverin g

said reagert onto said swab and said test strip,

viewing said test strip through said windov-v.

A diagnostic test dex vice for detecting the presence Of microorganisms comprisingg:

a cap compeonent comprising:
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at least one barrel component for receiving a sawab, said at least
one barrel component including an inside surfa ce and an outside

surface, and defining an interior barrel space,

a results window component for viewing test r-esults from a test
strip, said results window component inclucding at least one
viewing window,

a reagent chamber component between said =t least one barrel
component and said results window comporent; said reagent
chamber component defining an interior reage=nt chamber space
in spatial communication with said at least one barrel component
and said results window component and inclmuding at least one
reagent chamber for containing at least orme reagent or test
solution, said reagent chamber componert being rotatably
connected to said results window component and rotatable with
respect to a core contained in said reagent ckhamber space, said

core including a test strip,

whereby said reagent chamber component cam be rotated from a
pre-use position to a use position, such that w hen rotated, said at
least one reagent chamber moves from a clcosed position to an
open position, thereby delivering reagent contamined in said at least

one reagent chamber onto said test strip.
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