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REAGENT COMPONENT DISPENSING CAPS
FOR REAGENT CONTAINERS USED IN
AUTOMATED CLINICAL ANALYZERS

TECHNICAL FIELD OF THE INVENTION

[0001] The present invention 1s related to in-vitro diag-
nostic (IVD) testing procedures. More specifically, the pres-
ent 1nvention provides reagent component dispensing caps
for reagent containers for storing and mixing reagent coms-
ponents of reagents used 1n diagnostic tests and conducted in
an automated clinical analyzer. The present invention also
provides methods of use of the reagent dispensing caps.

BACKGROUND

[0002] Currently available in-vitro diagnostic (IVD) test-
ing procedures are encumbered with numerous steps that
involve manual interventions before a reagent can be pre-
pared for use 1n a liquid and/or powder format. For instance,
in a diagnostic testing lab, before using the reagents for
sample testing, typically patient body fluids such as whole
blood, plasma, serum, urine, cerebrospinal fluid and the like,
a medical worker collects different reagent components from
separate vials/bottles, uses a pipette to pipette diluents with
a certain volume to the vial of powdered reagents or to the
vial with concentrated liquid reagents, waits for a certain
time for reconstitution, and finally mixes the reagents manu-
ally by shaking, stirring, or rotating, for example. This
manual process reduces the speed 1n which a diagnostic test
1s completed, increases the risk of human error and operator
contamination with potentially toxic chemicals, and raises
the cost of packaging.

[0003] In addition to the above mentioned drawbacks 1n
the preparation of the reagents, the reagent components 1n a
reagent container (e.g., a vial or a bottle) are susceptible to
evaporation when the reagent container 1s placed 1 a
climical analyzer. Evaporation of reagent(s) compromise the
consistency of the reagent’s stability and wastes reagents.
More importantly, evaporation of reagents compromises the
consistency in results generated by the clinical analyzer and
the results are unreliable. Therefore, there 1s a need to
improve on reagent containers for storing and mixing coms-
ponents of reagents for use i1n diagnostic tests that are
conducted 1n an automated clinical analyzer. There 1s also a
need to improve on the reagent preparation process and to
improve on the usage efliciency of the reagent containers for
IVD applications in an automated clinical analyzer. A
reagent packaging solution that addresses these disadvan-
tages 1s described below.

SUMMARY OF INVENTION

[0004] Described herein 1s a reagent packaging solution
with multi-component storage, automated reconstitution and
mixing of the stored components, and evaporation preven-
tion of the stored components.

[0005] In one aspect, the invention 1s directed to a device
for storing and dispensing reagent components in an auto-
mated clinical analyzer. The device according to this aspect
of the mvention comprises a housing having a first end and
an adjacent first opening, a second end and an adjacent
second opening, and internal threads extending along at least
a portion of an 1nternal surface of the housing. The housing
defines a chamber with a lumen positioned between the
housing first and second ends. A cylindrical member posi-

Feb. 15, 2018

tioned at the first end of the housing comprises a first end and
a second end. The cylindrical member has external threads
for mating with at least the internal threads of the housing.
The cylindrical member 1s rotatable on the internal threads
of the housing and translatable from the first end of the
housing towards the second end of said housing. In one
embodiment of this aspect of the invention, a seal 1s posi-
tioned across the lumen of the second end of the chamber
between the second end of the housing and the second end
of the cylindrical member.

[0006] In one embodiment of this aspect of the invention,
the device includes a reagent component positioned in the
lumen of the chamber between the seal and the second end
of the cylindrical member. In one embodiment, an actuator
1s operably positioned at the first end of the cylindrical
member. The actuator may feature a ram, a needle, or the
rotatable cylindrical member.

[0007] In various embodiments of this aspect of the inven-
tion, the device includes a seal that may be integral with and
joined to the second end of the cylindrical member. An
attachment piece may be positioned at the second end of the
housing for mating to a container. The attachment piece in
various embodiments may consist of threads, snap-lock,
mating rings, receiving grooves, a friction-fit mechanism,
Luer lock, or one or more tabs. A plurality of external
threads for mating with the container may be positioned on
the external surface of the first end of the housing. The
device may further feature a cap for reversibly sealing the
first opeming of the housing.

[0008] In another aspect, the invention 1s directed to a
device for storing and dispensing reagents, comprising a
housing having a long axis, a first end, and an adjacent first
opening, and a second end and an adjacent second opening.
The housing defines a chamber having a lumen positioned
between the first and second ends, and a deformable member
positioned across the lumen of the chamber. The deformable
member 1ncludes a piercing probe including a pointed tip
positioned on the side of the deformable membrane that 1s
closest to the second end of the housing. In this aspect of the
invention, a seal for sealing the lumen of the chamber is
positioned 1n the lumen of the chamber between the second
end of the housing and the tip of the piercing probe. A
chamber for storing reagents 1s positioned between the seal
and the deformable member. The device according to this
aspect of the invention includes an attachment piece at the
second end of said housing for mating to a container. The
attachment piece may be a snap-lock mechanism, friction-fit
mechanism, threads, one or more tabs, receiving grooves,
mating rings, and a Luer lock, or one or more grooves. The
device according to this aspect of the invention may further
feature a cap for reversibly sealing the first opening of the
housing and a ram for actuating the device.

[0009] In another aspect the invention 1s directed to a
device for storing and dispensing reagents, comprising a
cylindrical housing as described above and a plug positioned
and laterally slideable 1n the lumen of the chamber. The plug
defines a through hole 1n the plug that is parallel to the long
ax1s of the housing. The through hole includes a reservoir for
storing a substance such as a reagent component. The
substance 1s released from the reservoir when the through
hole 1s aligned with the lumen of the chamber. The device
according to this aspect of the invention includes an attach-
ment piece at the second end of the housing for mating to a
container. The attachment piece 1n various embodiments 1s
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a snap-lock mechanism, friction-fit mechanism, threads, one
or more tabs, receiving grooves, mating rings, a Luer lock,
Or one or more tabs.

[0010] In another aspect, the invention 1s directed to a
method for storing reagent components 1n a reagent dispens-
ing cap and automated mixing of reagent components to
prepare a diagnostic reagent 1n an automated clinical ana-
lyzer according to the various embodiments of the device
described herein.

BRIEF DESCRIPTION OF THE FIGURES

[0011] FIG. 1A illustrates a longitudinal transverse section
of an exemplary reagent dispensing cap releasably joined to
a container according to an embodiment of the invention;
[0012] FIG. 1B 1illustrates a transverse section of an
exploded view of the housing and cylindrical member of the
reagent dispensing cap illustrated in FIG. 1A according to an
embodiment of the invention;

[0013] FIG. 1C 1illustrates a partial transverse section of
the housing of the reagent dispensing cap illustrated in FIG.
1A including an exemplary seal joined to the top portion of
a container according to an embodiment of the invention;
[0014] FIG. 2A1llustrates a partial transverse section of an
exemplary reagent dispensing cap 1illustrating a first reagent
component disposed 1n a chamber located between the
second end of the cylindrical member and a seal according
to an embodiment of the invention:

[0015] FIG. 2B illustrates a partial transverse section of an
exemplary reagent dispensing cap illustrating a blister pack
holding a first reagent component disposed in a chamber
located between the second end of the cylindrical member
and a seal according to an embodiment of the invention;
[0016] FIG. 2C illustrates a partial transverse section of an
exemplary reagent dispensing cap with the first reagent
component distributed on the end of the cylindrical member
according to an embodiment of the invention;

[0017] FIG. 3A 1s a transverse section of a reagent dis-
pensing cap according to the invention illustrating axial
rotation of the cylindrical member towards the first reagent
component housed between the seal and the second end of
the cylindrical member illustrated 1n FIG. 1A by a ram
applied to the first end of the cylindrical member according
to an embodiment of the invention:

[0018] FIG. 3B illustrates a partial transverse section of an
exemplary reagent dispensing cap 1illustrating a first reagent
component disposed in a chamber located between a
deformable membrane including a needle, and a seal accord-
ing to an embodiment of the invention;

[0019] FIG. 4A 1llustrates a transverse section of an exem-
plary reagent dispensing cap including a needle axially
positioned at the second end of the cylindrical member
according to an embodiment of the imnvention;

[0020] FIG. 4B 1s a partial transverse section of a reagent
dispensing cap according to the invention illustrating axial
rotation of the cylindrical member towards the first reagent
component housed between the seal and the second end of
the cylindrical member illustrated in FIG. 4A by a ram
applied to the first end of the cylindrical member according
to an embodiment of the invention;

[0021] FIG. S5A illustrates another embodiment of the
reagent dispensing cap according to the invention including
a threadless housing and a threadless cylindrical member;
[0022] FIG. 5B illustrates actuation of the reagent dispens-
ing cap illustrated 1n FIG. SA to dispense the first reagent
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component into the container by application of a ram to the
first end of the cylindrical member to push the opposite end
of the cylindrical member into the lumen of the attached
container;

[0023] FIG. 6A illustrates yet another embodiment of the
reagent dispensing cap according to the invention in which
the housing includes a slider;

[0024] FIG. 6B 1llustrates actuation of the slider 1llustrated
in FIG. 6A for releasing a first reagent component into the
lumen of the attached container.

DESCRIPTION

[0025] Described below 1s an automated reagent dispens-
ing cap for separately storing and automatically dispensing
at least one stored component to be combined with another
stored component to make a reagent used i1n diagnostic
assays, and methods for dispensing the stored component
when used in an automated clinical analyzer, including
hemostasis analyzers, immunoassay analyzers, chemistry
analyzers, and the like. The stored reagent component(s)
(1.e., one or more of the reagent components) 1s housed 1n the
reagent dispensing cap freely, or 1in a primary pack such as
a pouch, blister pack, pill, bag, using a membrane (e.g., a
pierceable membrane) or in an ampoule containing one or
more reagent components. The stored reagent components
can be 1n a liquid form (e.g., a concentrate), a gel form or 1n
the form of a dry component, e.g., powder, tablet,
lyophilized, or granulated format.

[0026] The stored reagent component(s) in the reagent
dispensing cap according to the invention are stored in a
manner that prevents oxygen or moisture from influencing
the chemical or the physical properties of the stored reagent
component(s). In one embodiment, a seal cap 1s provided on
one end of the cap to minimize contact between the reagent
component(s) stored 1n the cap and the external environment
surrounding the cap. Storage of the reagent component(s) 1n
this manner minimizes loss of the reagent component(s)
through evaporation.

[0027] The reagent dispensing cap according to the inven-
tion 1s disposed on a container which houses a second
reagent component in the form of a ligumd, gel or a dry
component, e.g., powder, tablet, lyophilized, or granulated
format. The contents of the reagent dispensing cap are
dispensed into the container to which it 1s joined by an
opening mechanism such as, but not limited to rotating or
pushing the cap or a portion of the cap actuated by a plunger
such as a ram, to break a seal, such as an elastomeric
membrane, between the dispensing cap and container to
release the stored component from the cap into the container
to which 1t 1s joined. Various combinations and arrange-
ments of components in the reagent dispensing cap and
components 1n a container with which the reagent cap
component will be mixed are contemplated by the invention.
[0028] These and other objects, along with advantages and
features of the present invention described herein, will
become apparent through references to the following
description and the claims. Furthermore, 1t 1s to be under-
stood that the features of the various components described
herein are not mutually exclusive and can exist 1n various
combinations and permutations.

[0029] In one aspect, the invention 1s directed to a device
for storage of and automated dispensing of at least one
reagent into a container to be combined with another com-
ponent 1n the container to make a diagnostic reagent for use
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in an automated clinical analyzer, for example, Hemostasis
Analyzer, ACLTOP® (Instrumentation Laboratory Com-
pany, Bediord, Mass.).

[0030] Retferring to FIGS. 1A-C, an automated reagent
dispensing cap 10 according to the invention includes a
cylindrical housing 12 having a first end 20 and an adjacent
first opening 21, a second end 22, and an adjacent second
opening 23. The housing 12 defines a chamber 62 with a
lumen 24 between the first end 20 and second end 22. The
chamber 62 may extend from the first end 20 to the second
end 22 of the housing 12 or may be confined toward the
second end 22 of the housing 12 as described in greater

detail below. In one embodiment of the invention, a seal cap
100 1s positioned on the first end 20 of the housing 12.

[0031] In one embodiment according to the invention, the
chamber 62 stores a first reagent component that when
mixed with a second reagent component(s) stored 1n a joined
container 72 forms a reagent for a diagnostic assay. The
housing 12 further includes internal threads 30 which extend
along the interior wall of the housing, preferably but not
limited to extending from the first end 20 to the second end

22 of the housing 10.

[0032] With continued reference to FIGS. 1A and 1B, 1n
one embodiment of the invention, the reagent dispensing cap
10 further includes a cylindrical member 40 having a long
axis and a first end 42 near the first opening 21 of the
housing 12 and a second end 44 opposite to the first end 42.
The cylindrical member 40 1s positioned within the lumen
24 and ornented along the long axis of the housing 12. The
cylindrical member 40 includes external threads 50 that are
arranged to mate with the internal threads 30 of the housing
12. The cylindrical member 40 1s rotatable on or around the
internal threads 30 of the housing 12. The mating of the
external threads 50 of the cylindrical member 40 with the
threads 30 of the housing 12 prevents the reagent contents in
the cap 10 from exposure to external elements, such as
moisture or oxygen, as well as preventing evaporation of the
reagent contents in the housing 12.

[0033] Referring to FIGS. 1A-C, the seal cap 100 addi-
tionally prevents or minimizes the reagent component(s) in
chamber 62 from coming 1n contact with oxygen or moisture
in an external environment surrounding the cap 10. The seal
cap 100 also minimizes evaporation of the reagent compo-
nent(s) in the reagent dispensing cap 10.

[0034] As shown in FIG. 1C, in one embodiment of the
invention, the reagent dispensing cap 10 further includes a
seal 60, such as a frangible membrane positioned at the
second end 22 of the chamber 62 of the cylindrical housing
12. The seal 60 prevents the contents of the chamber 62 from
mixing with the second reagent component(s) stored in the
joined container 72. The space between the second end 44 of
the cylindrical member 40 and the seal 60 defines the
boundary of the chamber 62 1n this embodiment.

[0035] As shown in FIG. 2A, 1n one embodiment, the
chamber 62 houses a freely disposed liquid or powdered first
component of a reagent. Alternatively, referring now to FIG.
2B, the chamber 62 houses a packet 64 such as a pack, for
example a blister pack or ampoule that contains the first
reagent component. Alternatively, illustrated in FIG. 2C, the
first reagent component 1s distributed on the second end 44
of the cylindrical member 40, for example, by coating the
surface of the second end 44, or enclosing a reagent com-
ponent 1n foil 43 jomned to the second end 44 of the
cylindrical member 40.
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[0036] Referring to FIGS. 3A and 3B, 1n other embodi-
ments one or more reagent components 1s distributed 1n a
packet, e.g., a pouch, pill, or bag 1n the reagent dispensing
cap. In the event that the one or more reagent components
are stored in a packet, the packet may be ruptured by a
piston, e.g., the cylindrical member 40, a piercing probe 74
(e.g., a needle), or by twisting of the reagent dispensing cap
10 (e.g., rotational movement of the cap 10), discussed 1n
greater detail below.

[0037] Referring now to FIG. 3A, 1n one embodiment of
the 1nvention, the cylindrical member 40 of the reagent
dispensing cap 10 1s actuated to rotate axially toward a
container 72 to which 1t 1s joined, via the mated external
threads 50 of the cylindrical member and the internal threads
30 of the housing 12 by applying a ram 70 to the first end
42 of the cylindrical member 40. The cylindrical member 40,
as 1llustrated 1n FIG. 3A, compresses the contents of the
chamber 62 thereby rupturing the seal 60 to release the
contents of the chamber 62 into the container 72 where it
contacts a second reagent component.

[0038] Alternatively, referring to FIG. 3B, chamber 62 for
storing a reagent component 1s bounded by a deformable
diaphragm 80 on the side of the chamber 62 towards the
second end 44 of the cylindrical member 40 and by the seal
60, ¢.g., a pierceable membrane on the opposite side of the
chamber 62. In one embodiment of the invention, the
deformable diaphragm 80 includes a piercing probe 74
comprising a sharp pointed tip (e.g., a needle) that extends
axially towards the seal 60.

[0039] In one embodiment of the mvention illustrated 1n
FIGS. 4A and 4B, the cylindrical member 40 includes a
piercing probe 74 comprising a sharp pointed tip, for
example, a needle, axially disposed at the second end 44 of
the cylindrical member 40. As the cylindrical member 40 1s
rotated by the ram 70 towards the seal 60, best illustrated in
FIG. 4B, the seal 60, or a packet, e.g., a blister pack or pouch
64 1s pierced and its contents released into the container 72
where 1t 1s contacted with the second reagent component
housed 1n the container 72.

[0040] In yet another embodiment of the reagent dispens-
ing cap 10, referring to FIGS. 5A and 5B, the housing 12 and
the cylindrical member 40 are free of threads. In this
embodiment, the cylindrical member 40 includes an integral
chamber 80 at a portion of the second end 22 of the housing
12. The integral chamber 80 houses the first reagent com-
ponent. A seal 60 1s disposed on the container side of the
chamber 80 at the second end 22 of the housing 12. A ram
70 1s applied to the first end 42 of the cylindrical member 40
and axially pushes the cylindrical member 40 axially
towards the container 72 until the seal 60 of the chamber 80
1s introduced into the lumen of the container 72 wherein the
contents of the chamber 80 are released and placed 1n
contact with the contents of the container 72.

[0041] FIG. 6A-6B 1illustrates an embodiment of the
reagent dispensing cap 10 absent a cylindrical member.
Referring to FIG. 6A, reagent dispensing cap 10 in this
embodiment, includes a housing 12 with a central axially
disposed lumen 11. The housing 12 includes a slider 9, for
example, a slideable plug that 1s capable of moving laterally
(arrow 7), 1.e., 1n a direction that 1s perpendicular to the
lumen 11 of the housing 12. The slider 9 may be disc-
shaped, rectangular or cylindrical, for example. The slider 9
includes one or more through-holes such as a chamber S for
housing a reagent component 1n the reagent dispensing cap
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10. The chamber 5 1s open on the end of the chamber 5 that
faces a container 72 that joins to the reagent dispensing cap
10. Referring to FIG. 6B, the chamber 5 1s slideable laterally
into the lumen 11 of the housing 12 when the slider 9 1s
pushed or pulled laterally by an actuator (not shown) in the
clinical analyzer. When the chamber 5 1s positioned 1n the
lumen 11, the reagent component housed in chamber 5 1s
released into the container 72 that 1s joined to the reagent
dispensing cap 10 as illustrated in FIG. 6B.

[0042] The reagent dispensing cap 10 1s reversibly attach-
able to the container 72. For example, referring again to
FIGS. 1A and 1B, the second end 22 of the housing 12 of the
reagent dispensing cap 10 includes an attachment device 75
for joining the reagent dispensing cap 10 to the container 72.
The attachment piece 75 may be, for example, internal
threads on the second end 22 of the housing 12 that mate
with external threads on the open end of the container, or a
snap-lock, receiving grooves, a Iriction fit, a Luer lock, or
one or more tabs.

[0043] A tamper-preventive tear-strip 76, for example, as
illustrated i FIG. 5A, may be positioned between the
reagent dispensing cap 10 and container 72 to prevent
inadvertent activation of the reagent dispensing cap 10.
[0044] The present invention provides the advantage of
having multi-component reagent storage utilizing a section
in the cap 10, e.g., the housing 12, to independently store one
or more reagent components in liquid or dry form without
exposing the reagent components to moisture or to oxygen
that would otherwise alter their chemical or physical prop-
erties, or both, and without mixing the reagent components
in the cap 10 with the reagent components in the joined
container 72. Mixing the stored reagent components in the
cap 10 with the reagent components in the joined container
72 when needed provides the additional benefit of reliable
results because the reagent components were not pre-mixed
and then stored for a longer period of time that would result
in reagent deterioration.

[0045] Storage of one or more reagent components 1n a
section of the cap 10, e.g., the housing 12, prior to its
automated dispensing into the joined container 72 minimizes
evaporation of the components 1n the housing 10 and in the
joined container 72. Accidental human intervention 1s mini-
mized because the release and the mixing of reagent com-
ponents separately stored in the housing 12 and the container
72 1s automated. The invention described herein minimizes
errors 1n analytical results caused by prolonged storage and
degradation of a prepared reagent, and the accidental loss of
reagent components caused by human intervention. These
features add to the cost-eflectiveness of the reagents and the
analysis of a patient sample.

EXEMPLIFICATIONS

[0046] An Exemplary Dual Chamber Reagent Mixing

Container for Hemostasis Testing in an Automated Clinical
Hemostasis Analyzer Instrument

[0047] A specific non-limiting example of the reagent
dispensing cap according to the invention described above 1s
a reagent dispensing cap for prothrombin time (PT) testing
by an automated hemostasis analyzer instrument. The
reagent for PT testing contains two components: a diluent
and a concentrated PT reagent. The volume ratio between
the diluent and the PT reagent 1s 19:1. Each PT test requires
1001 diluted PT reagent. A reagent dispensing cap usetul for
PT tests 1n an automated clinical analyzer would generally
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require between about 500 to about 1000 PT tests. A 1000
PT test reagent dispensing cap requires about 100 ml of
diluted PT reagent, namely 95 ml diluent and 5 ml concen-
trated PT reagent. In the exemplary reagent cap disclosed
herein, for example the reagent cap and container illustrated
in FIG. 1, the container 72 into which the reagent dispensing
cap empties would have a volume capacity greater than 100
ml and would 1n1tially contain 95 ml of diluent. The chamber
of the reagent cap would contain 5 ml of concentrated PT
reagent. Upon actuation by the cylindrical member
described 1n the above embodiments, the 5 ml of concen-
trated PT reagent 1s introduced into the container and
contacts the second reagent component held in the container
72. A self-contained PT reagent dispensing cap 10 with
automated reagent preparation, sustainable for about 1000
PT assays, 1s therefore achieved.

[0048] An Exemplary Dual Chamber Reagent Mixing

Container for Analyte Testing in an Automated Clinical
Analyzer

[0049] A second non-limiting example of the reagent
dispensing cap according to the invention 1s a dispensing cap
for a hemostasis quality control (QC) reagent, for example.
A specifically prepared, lyophilized plasma sample with
known analytical testing results would serve as a QC
reagent. The QC reagent 1s stored 1n the container to which
the reagent dispensing cap 1s joined. De-1onized water 1s
stored 1n the chamber of the reagent dispensing cap. Prior to
use, the deionized water 1s introduced from the chamber in
the reagent dispensing cap into the container holding the
lyophilized QC reagent.

What 1s claimed 1s:

1. A device for storing and dispensing reagent compo-
nents 1n an automated clinical analyzer, comprising:

a housing comprising a first opening and a first end
adjacent to said first opening, said housing extending to
a second end opposite to the first end, and internal
threads extending from said first end of said housing
along an internal surface of said housing to the second
end of said housing, said housing defining a lumen
having a long axis positioned between the housing first
and the second ends;

a cylindrical member positioned within the lumen of the
housing and oriented along the long axis of the housing
lumen, said cylindrical member comprising a cylindri-
cal member first end positioned 1n the lumen of said
housing at the first end of said housing, and a cylin-
drical member second end positioned 1n the lumen of
said housing opposite to said cylindrical member first
end, said cylindrical member comprising external
threads extending from said first end of said cylindrical
member to said second end of said cylindrical member
and mateable with the 1nternal threads of said housing,
said cylindrical member rotatable and translatable on
said internal threads of said housing from said housing
first end towards a seal, said seal positioned across the
lumen of said housing at the housing second end; and,

a chamber formed 1n the lumen of said housing between
the second end of said cylindrical member and said
seal.

2. The device of claim 1 further comprising a reagent
component positioned 1n the lumen of said chamber between
said seal and the second end of said cylindrical member.
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3. The device of claim 1 further comprising an actuator
operably positioned at the first end of said cylindrical
member.

4. The device of claim 3 wherein said actuator comprises
a ram.

5. The device of claim 3 wherein said actuator comprises
a rotatable cylindrical member and a needle;

6. The device of claim 1 wherein said seal 1s integral with
and joined to said second end of said cylindrical member.

7. The device of claim 1 further comprising an attachment
piece at the second end of said housing for mating to a
container.

8. The device of claim 7 wherein said attachment piece 1s
selected from the group consisting of threads, snap-lock,
mating rings, receiving grooves, a Iriction-fit mechanism,
Luer lock, and one or more tabs.

9. The device of claim 1 wherein a plurality of external
threads are positioned on the external surface of the first end
of said housing.

10. The device of claim 1 further comprising a cap for
reversibly sealing the first opening of said housing.

11. The device of claim 1 further comprising

a deformable member positioned across the lumen of the

chamber of said housing, said deformable member
comprising a piercing probe including a pointed tip
positioned on the side of said membrane closest to the
second end of the housing.
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12-16. (canceled)

17. A device for storing and dispensing reagents, com-

prising:

a housing comprising a first opening and a first end
adjacent to said first opening, said housing extending to
a second end opposite to the first end, said housing
having a central axially disposed lumen along a long
ax1s of the housing positioned between the housing first
and the second ends, and said housing defining a
chamber oriented perpendicular to the long axis of said
housing; and,

a plug positioned and laterally slideable 1n the lumen of
saild chamber, said plug comprising a through-hole
perpendicular to the long axis of said housing, said
through-hole comprising a reservoir for storing a
reagent and for releasing said reagent from said reser-
volr when said through-hole 1s aligned with the lumen
of said chamber.

18. The device of claim 17 further comprising an attach-
ment piece at the second end of said housing for mating to
a containetr.

19. The device of claim 18 wherein said attachment piece
1s selected from the group consisting of a snap-lock mecha-
nism, friction-fit mechanism, threads, one or more tabs,
receiving grooves, mating rings, and a Luer lock.
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